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9. SURFACE WATER AND SEDIMENTS 

The surface water and sediment investigations at Mound Site have two main objectives: to define the 

surface water and sediment regimes within all watersheds on Mound Site; and to define the nature and 

extent of associated contamination on Mound Plant that may potentially move off the plant. Some of the 

data required are routinely collected by Mound Plant to comply with the NPDES Outfall permits under the 

Clean Water Act. This data will be integrated into the ER Program as appropriate and will be augmented by 

specific sampling and characterization investigations described in this work plan. The following 

subsections detail the current understanding of the surface water and sediments regimes on the plant, the 

known extent of contamination. evaluations of the data needed to fulfill the physical and chemical 

characterization, and the strategy to conduct the investigations. 

9.1. OVERVIEW OF CURRENT UNDERSTANDING 

This section provides a background description of the surface water and sediment systems that exist at 

Mound Plant. The overview details the construction and use of the storm water retention and discharge 

system (SRDS), as well as what limited information is available for the other watersheds on the plant. A 

summary of results and data from previous investigations describes the known extent of contamination. An 

initial evaluation of this information and a determination of the data necessary to characterize the physical, 

chemical, and radiological parameters of these systems follows. Individual descriptions of the ponds and 

basins in the SRDS are included in Appendix A. 

Mound Plant is situated on top of a river bluff overlooking the Great Miami River and the city of Miamisburg. 

The bluff and the adjoining hills were formed by deep erosion of Ordovician shales along the Great Miami 

River valley. Elevations on the plant range from 710 to 900 ft above sea level. Topographic relief on the 

plant ranges up to 170 ft and the maximum and minimum relief between the Miami River and the site is 

200 ft and 30 ft, respectively. Natural slopes on the plant range up to 20 degrees from the horizontal. 

The dominant features of the plant are the two adjoining hills (Main Hill and SM/PP Hill) which are 

underlain by bedrock shales and a thin veneer of glacial till. Much of the original surface of the hills has 

been regraded and reworked during plant construction. Specifically, a great deal of the Main Hill was 

leveled in 1947 for foundation stability. Reworked materials (mostly tills) were relocated to the southern 

slopes of the Main Hill. The SM/PP Hill has not undergone as extensive regrading as has the Main Hill, but 

the western slopes have periodically received construction debris and soil materials that have effectively * and locally reshaped the hill slopes. The two hills are separated by a tributary valley of the Great Miami 
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River. The valley contains the plant drainage ditch, and the ditch is underlain by fill material from grading of 

@ the plant, interbedded glacial till and outwash deposits, the latter perhaps comprising a small tongue of the 

Buried Valley aquifer. 

The natural surface drainage patterns on much of the Mound Plant Site have been altered by roads and 

structural modifiitlons as the Mound Plant facility expanded with time. Predevelopment drainage patterns 

consisted of overland flow to several small creek tributaries to the Great Miami River, located approximately 

1,500 ft to the west. Prior to the development of the Mound Plant facility, construction of the Miami-Erie 

Canal and the Conrail Railroad interrupted this flow path. As the Mound Plant facility developed, the plant 

dralnage ditch, the only perennial stream within the Mound Plant boundary was engineered to control 

surface water storage and discharge. The system of sediment settling basins along the plant drainage 

ditch is referred to in this work plan as the SRDS. These basins allow for settling of silts and clay particles 

contaminated with low-level plutonium produced by erosion of surficial soils within the plant. All 

components of the SRDS are currently in use. 

Most of the surface water generated at the Mound Plant, which includes rainfall runoff and some 

wastewater, is routed through four major features of the SRDS: the asphalt-lined pond; the plant drainage 

ditch; the retention basins and connected weir basin; and the overflow pond (Figure 9.1). The asphalt-lined 

pond is an open impoundment located west of Building 61 in the northeast corner of the Mound Plant @ facility. The pond receives non-contact &ing water and rainfall runoff from the hillside dope northwest of 

the SM Budding. The pond provides temporary storage, flow equalization; and retention time for removing 

suspended solids before discharging the effluent to the retention basins through the plant drainage ditch 

(RFA 1988). The drainage ditch is the natural rainfall runoff channel for the Mound Plant. It begins at the 

asphalt-lined pond, continues In a westerly direction, and terminates at the retention basins on the western 

border of the plant. In addition to receiving effluent from the asphalt-lined pond, the drainage ditch 

receives rainfall runoff from the Main Hill and the SM/PP Hill and effluent from various Mound Plant process 

facilities. The three retention basins are open impoundments located on the western edge of the Mound 

Plant, just north of the overflow pond. The basins receive rainfall runoff in addition to approximately 

410.000 gallons per day of single pass coding water, coding tower Mowdown, and water softener 

backwash via the phnt drainage dltch. The basins regulate the rate of runoff discharge from rainfall events 

and effluent from various Mound Plant process facilities and provide settling for suspended solids in the 

runoff (RFA 1988). Effiuent water indudes noncontact, single-pass cooling water; coding tower 

blowdown; and zeolite softener backwash. Surface water is released from the retention basins to a 

connected weir basin (NPDES Outfall 002). The overflow pond is located near the southwestern corner-of 

the developed portion of Mound Plant, just south of the retention basins. Excess rainfall runoff and effluent 

from the plant drainage ditch can be diverted to the overflow pond before reaching the retention basins. 

The pondalso receives surface runoff from the Site sanitary landfill (RFA 1988). The overflow pond 
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provides additional storage capacity for flow equalization and for settling of suspended sdids. The pond 

effluent is discharged to the weir basin and NPDES Outfall 002. 

Mound Plant e f  uent from NPDES Outfall 002 flows west through a box culvert beneath the railroad tracks 

to an abandoned section of the Miami-Erie Canal. The box culvert Is rated at 814 cubic feet per second 

(cfs) discharge and Is the limiting constraint on the SRDS flow system. The effluent originally moved both 

north and south along the canal, but the north branch of the canal was Mocked In July 1976 to prevent 

movement to the north (DOE 1979). The effluent currently flows through the south canal under the Dayton- 

Cincinnati Road and then in an open ditch to an outfall on the Great Mbml River. 

9.1.1.2. Watershed Areas 

The Mound Plant can be divided into five subwatersheds (see Figure 9.2). Total area is approximately 306 

acres. The approximate areas of the subwatersheds are shown below. 

Subwatershed 

1 

Area iAcred 

99 

39 

1 36 

18 - 

14 
306 Total 

Within subwatershed 1, drainage patterns have been modified by plant development, although the plant 

drainage ditch approximately follows Its original course as it flows between the Main and SM/PP Hills 

(Figure 9.1). Storm water runoff and sediment from the south portion of the Main Hill and the north portion 

of the SM/PP Hill is routed to the ditch, the retention basins, and the overflow pond before being released 

through NPDES Outfall 002. Flow from the hillslopes moves overland until concentrated by roads or locally 

lined open ditches and culverts. 

Continued development on the Mound Plant site has increased the quantity of storm water runoff In 

subwatershed 1. This has followed a typical sequence that occurs when vegetated lands are converted to 

industrial use. lmpenrious pavements and roof areas replaced grasslands that had allowed Infiltration of 

rainfall. The additional runoff has overloaded the capacity of the original storm water system and created 

minor flooding in several areas (MRC 1985b). There are plans to Increase the capacity of the overflow 

pond within the next 5 years. 
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Flooding has also occurred at the test fire area stream crossing. Channel and culvert restrictions have 

resulted in short-term inundation of the bordering areas during storms of loyear and greater frequency 

(MRC 1985b). 

Subwatershed 2 flows into the overflow pond and also contributes to NPDES Outfall 002. On the northwest 

side of the SM/PP Hill the water is diverted around the south side of the buildings in the valley to the 

overflow pond. Along the southern boundary of the subwatershed, runoff is carried west down a concrete- 

lined channel where it is diverted into the overflow pond behind the Site sanitary landfill. The diversion of 

the natural diviie allows runoff and surficially eroded soUs to be diverted to the settling pond. The 

headwaters of subwatershed 2 include Area 1 sols (see section 8) that are known to be contaminated with 

radioactive material. 

Subwatershed 3, on the new property, rivals the main plant for total catchment area (Figure 9.2). The 

natural east-west divide on the SM/PP Hill was engineered to divert some of the runoff into subwatershed 

2. Along the new property northern boundary, runoff water and sediment that overflows the subwatershed 

2 diversion channel moves southward along the west plant boundary to a low-lying area in the 

southwestern part of the plant. This area lies within the 100-year flood plain (FEMA 1983) and may allow 

local ponding of water and sediment (Figure 9.3). Most of the runoff within subwatershed 3 collects in the 

ephemeral streams and discharges off-plant to the southwest. This stream combines off-plant with @ drainage in the south part of the Miami-Erie C a d .  runs under the Daytonancinnatl Pike and Into the 

Great Miami River. 

Runoff in subwatershed 4 is channeled to the west, where most of it is routed to NPDES Outfall 001. 

During high flow events the water collecting and discharging through Outfall 001 rises and a bypass culvert 

diverts some of the water to Outfall 002. Some of the runoff may also flow down the northwest side of the 

Main Hill. Water in subwatershed 5 largely collects from the parking lot and roads along the main plant 

entrance and is routed to the north. 

The soils and sediments in subwatersheds 1 , 2, and 3 are thought to exhibit the highest potenthl for 

plutonium contamination (see section 8 of this work plan). Sediment yields within the runoff in 

subwatershed 1 may result from erosion of surficial soils and other sediments along the plant drainage 

ditch. although erosion of sols is generally attenuated by heavy vegetative cover or paved areas, except 

where construction activities have removed the cover and exposed the soils. 

9.1.1.3. Great Miami River 

The greatest flood on record in the Miami Valley occurred after a threeday rainstorm in March 1913; the 

discharge was estimated to be 257,000 cfs at Miamisburg. In 1915. the Miami Conservancy District was 
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formed to develop a flood contrd system to protect population centers in the Upper Miami River Valley 

(Spieker 1961). After extensive investigation of storms in the western United States, the Miami 

Conservancy District concluded that the 1913 storm produced one of the greatest historical floods in the 

Miami Valiey. The district subsequently based its flood protection on a design flood runoff approximately 

40 percent greater than that of the 1913 flood. This design flood is estimated to be 15 to 20 percent above 

the greatest possible flood that will occur in the northern part of the Miami River Basin over a 300- to 400- 

year period (MRC 1985b). F i e  flood contrd dams were constructed in 1921 as a result of this study. 

Flooding on the Great Miami River has been greatly reduced since 1921, and damage has been confined to 

tributaries and developed areas lying in the floodplain. The maximum flow recorded at Miamisburg since 

1921 was 61,800 cfs in January 1959 (MRC 1985b). 

The typical non-flood stage of the Great Miami River is at an elevation of 682 ft. The water level is 

controlled by the Hutchings Station dam, about 1.5 miles downstream from Mound Plant, which has a dam 

crest at 682 ft. A flow of 257,000 cfs, a duplication of the 1913 flood, would correspond to an elevation of 

710.3 ft at the she. Elevations at the Mound Plant range from 710 to 870 ft; therefore, none of the buildings 

at Mound Plant are located on the floodplain (MRC l a b ) .  Only the southern edge of Mound Plant is 

located in the 100-year floodplain (below 710 ft elevation) of the Great Miami River (Figure 9.3). 

9.1.2. Known Extent of Contamination. 

Sediment and surface water contamination at Mound Plant is known to occur from erosion of surficially 

contaminated soils. The distribution of radioactively contaminated soils Is generally well known (see 

section 8), and numerous engineering structures have been constructed along the main drainage ditch to 

contrd the movements and sedimentation patterns as discussed above. Off-plant, plutonium- 

contaminated sediments are known to occur in the Miami-Erie Canal from a historic wasteline break in 

1 969 (see section 2). 

Numerous investigations, monitoring programs and report documents have been generated previous to 

this ER Program Document. ProvMed Wow is a brief description and presentation of results for some of 

these investigations. 

9.1.2.1. Soil/Sediment Sampling at the Mound Plant Drainage Ditch 

Soil/sediment samples were collected from the plant drainage ditch and analyzed for plutonium-238 In 

1974 as part of the Mound Plant Environmental Survey Project (PC 1989). The plutonium-238 

concentrations ranged from approximately background to 535 pCi/g. The maximum concentrations were 

found at a.depth of 0 to 2 ft. Many of these analyses exceed the 100 pCi/g goal for the as low as 
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reasonably achievable (ALARA) cleanup level. At 6 of the 12 sampling locations, the deepest sample, 

which was collected at a depth of 5 to 6 ft, contained plutonium-238 concentrations over one order of 

magnitude greater than the plant baseline level of 0.01 pCi/g. The sample locations are shown on Figure . 

9.4. The analytical results are given in Table IX.l. The portion of the ditch between Building 22 and 

Building 51 (former sample locations 10 and 11) has been infilled for the construction of a parking lot and 

currently consists of a lined culvert from the asphalt-lined pond. 

9.1.2.2. Surface Water Monitoring at NPDES Outfall 002 

Surface water passing through the asphalt-lined pond, the plant drainage ditch, the retention basins, and 

the overflow pond is discharged from the Mound Plant through NPDES Outfall 002 (see Figure 9.5). This 

surface water includes single-pass cooling water, cooling tower blowdown, zeolite softener backwash, and 

the plant rainfall runoff from subwatershed 1. As required by NPDES permit, Outfall 002 is monitored for 

pH, flow rate, and suspended solids (EG&G 1989a). Mound Plant also monitors the outfall for plutonium- 

238, plutonium-239, thorium-228, thorium-230, thorium-232, tritium, and uranium-233 and -234. The 1989 

radiological monitoring results are presented in Table IX.2 (PC 1990). A summary of the annual averages 

from 1963 to 1989 is provided in Table IX.3. In 1985, Mound Plant analyzed water discharge along with 

monitoring wells in the area for priority pollutants. VOCs began showing up in the monitoring wells in 1986 

(DOE 1989d), but no VOCs were detected in surface waters. The surface waters are not routinely sampled 

for priority pollutants as part of the NPDES requirements. The monitoring results show that the 

concentrations of the radionuclides in the water and sediment released off-plant were below the DOE 

DCGs. A DCG is the concentration of a radionuclide in air or water that will result in either an effective dose 

equivalent of 0.1 rem or a dose equivalent of 5 rem to any tissue, including skin and the lens of the eye 

under conditions of continuous exposure for one year (DOE Order 5400.5). Historical information on the 

impact of surface water on groundwater is presented in section 3. This information also included data on 

infiltration rates. 

9.1.2.3. Surface Water and Sediment Sampling of the Storm Water Retention and Discharge System 

Sediments in the settling basins along the SRDS are monitored for volume and contamination level. The 

basins are routinely dredged and disposed of off-plant as low-level radioactive waste. Surface water and 

sediment samples were collected from the surface impoundments of the SRDS in 1987 as part of the DOE 

Water and Sediment Sampling/Analysis program performed by International Technology Corporation (IT 

1987). The SRDS surface impoundments included the asphalt-lined pond, the northeast retention basin, 

and the overflow pond. The sample techniques and analysis results are presented below. 
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a Figure 9.4. 1974 plutonium sample locations at the Mound Plant drainage ditch. 
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Table IX.l. 1974 Plutonium-238 Results at the Plant Drainage  itch' 

Sample Concentration (pCi/g) 

a Tba background concentration of plutonium-238 from fallout in the Mound Plant region soils is 0.0002 pCi/g. The plant baseline 
level from past Mound Plant activities is 0.01 pCT/g (Stought, Edling, and Draper 1988). 
Maximum concentration measured in the plant drainage ditch. 

C Location 12 not included because it is not in the drainage ditch. 

Mound Plant, ER Program 
R o v I s ~ Z  

RI/FS, O.U. 9, S b W &  Work Plan Surfam Water and Sediments 
June 1991 Section 9, page 11 



- - Pwad Roadway ---- - - - - Urnavo4 Roadray 

,., " Q T K  - F o n a u  - Rototnlng ldl 

0 - 
Scale in Feet 400 I 

Figure 9.5. Mound Plant stormwater retention and discharge system, Operable Unit 9. 
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m Table IX.2. NPDES Outfall 002 1989 Radiological Monitoring Resutts 

Radionuclide 

- - 

Average Annual 
Concentration Total Quantity DOE DCG 

( ci/mL) Rdeased (Ci) ( Ci/mL)a 

Tritium 3.42 x 10" 2.380 2.03 x lo3 

vhe DOE Derived Concentration Guide (DCG) given is for ingested water (DOE Order 5400.5). The values 
given for uranium and plutonium are for the inorganic or vapor forms of these radionuclides. 

NA - Total quantity not available 
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Table IX.3. Summary of NPDES Outfall 002 Monitoring 1963 to 1989 

Radionuclide Annual Averaae GCl/mL) 

Year Tritium Polonium-210 Plutonium-238 Uranium-233/-234 
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9.1.2.4. AsphaWned Pond 

Water and sediment samples were previously cdlected from the asphalt-lined pond. For the sampling 

event, the asphatt-lined pond was divided into four quadrants (Figure 9.6). A stainless steel zone sampler 

was used to collect fullcdumn water samples from the midpoint of each quadrant and the center of the 

pond. The five water samples were composited to form one sample for laboratory analysis (IT 1987). 

Sediment sampling was performed with a 1 -inchdiameter PVC pipe. Four sediment plugs were cdlected 

from the center of each quadrant and four plugs were cdlected from the center of the pond. These twenty 

plugs were cornposited to form one sample for laboratory analysis (IT 1987). 

Results of the radiological and chemical analyses from water and sediment samplescdlected at the 

asphalt-lined pond are presented in Tabie IX.4. The samples contained low-level radioactivity in excess of 

the ALARA deanup level of 100 pCi/g. The samples were tested for RCRA Extraction Procedure (EP) 

toxicity parameters that include arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver. 

Barium was found in the pond water and sediment leachate samples at concentrations of 0.016 mg/L and 

0.40 mg/L respectively. These concentrations are below the MCL of 1.0 mg/L for drinking water and the 

EP toxicity level of 100 mg/L for leachate from soils. Sample concentrations for all other parameters were 

below laboratory detection limits. 

9.1.2.5. Northeast Retention Basin 

Water and sediment samples were collected from eight locations around the periphery of the 

northeasternmost retention basin (Figure 9.7). The water samples were cdlected with a stainless steel 

zone sampler and composited to form one sample for laboratory analysis. The sediment samples were 

collected with a 1-inchdiameter PVC pipe and were also composited to form one sample for laboratory 

analysis. 

Results of the radldogical and chemical analyses from water and sediment samples cdlected at the 

northeastemmost retention basin are presented in Table IX.5. The sample analysis induded RCRA EP 

toxicity parameters. Barlurn was found in the basin water and sediment leachate at concentrations of 0.023 

mg/L and 0.31 mg/L respectively. These concentrations are below the MCL of 1.0 mg/L for drinking 

water and the EP toxicity level of 100 mg/L for leachate from soils. Sample concentrations for all other 

parameters were below laboratory detection limits. 
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Figure 9.6. Previous surface water and sediment sampling 
locations at the asphalt-lined pond. 
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Table M.4. Water and Sediment Sample Analytical Results for the Asphalt-Lined Pond 

Anal yte Matrix Concentration 

Gross a l~ha  Water 0.01 pCi/mL 
Sediment 259 pCi/g 

Gross beta Water 0.02 pCi/mL 
Sediment 29 Pci/g 

Plutonium-238 Water 0.01 8 pCl/mL 
Sediment 160.1 pCi/g 

Potassium40 Sediment 7.21 pCl/g 

Cesium-1 37 Sediment 0.250 pCl/g 

Barium 
(EP toxicity) 

Water 
Sediment 
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Figure 9.7. Previous surface water and sediment sampling locations 

>< 

at the northeast retention basin. 
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Table IX.5. Water and Sediment Sample Analytical Results 
for the Northeasternmost Retention Basin 

Anal~te Matrix Concentration 

Gross alpha 

Gross beta 

Barium 
(EP toxicity) 

Water 
Sediment 

Water 
Sediment 

Water 
Sediment 

Sediment 

Sediment 

Water 
Sediment 
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a 9.1.2.6. Overflow Pond 

Water and sediment samples were previously cdlected from the overflow pond. For the sampling event, 

the pond was divided into four quadrants (Figure 9.8). A stainless steel zone sampler was used to collect 

water samples from the midpoint of each quadrant and the center of the pond. The fwe water samples 

were composited to form one sample for laboratory analysis (IT 1987). Sediment sampling was performed 

with a 1-inchdiameter PVC pipe. Three sediment plugs were collected from the center of each quadrant 

and three plugs were collected from the center of the pond. These 15 plugs were composited to form one 

sample for laboratory analysis (IT 1987). 

Results of the radidogical and chemical analyses from water and sediment samples collected at the 

overflow pond are presented in TaMe IX.6. The samples contained low-level radioactivity that probably 

results from surface erosion of soils within the watershed as well as erosion of the sediments along the 

@ant drainage ditch (see subsection 9.1.2.1). The sample analysis included RCRA EP toxicity parameters. 

Barium was found in the pond water and sediment leachate samples at concentrations of 0.028 mg/L and 

0.52 m g / l  respectively. These concentrations are below an MCL of 1.0 mg/L for drinking water and the 

EP toxicity level of 100 mg/L for leachate from soils. Sample concentrations for all other parameters were 

below laboratory detection limits. 

9.1.2.7. Plutonium Contamination In the South Miami-Erie Canal 

Plutonium-contaminated sediments are known to extend through the south part of the Miami-Erie Canal 

from a 1969 wasteline break. Rogers (1975) described the break and extent of contamination in detail. 

This work plan provides summaries of the results of Rogers (1975) (section 2) and an overview of the ER 

Program Operable Unit 4 (section 3). 

As described earlier in this work plan (see section 3), the highest single plutonium concentrations 

measured by Rogers (1975) were in the south Miami-Erie canal between the plant drainage ditch and the 

overflow creek. In this reach, the near-surface samples ranged up to about 800 pCl/g. Along the reach of 

the overflow creek, concentrations dropped an order of magnitude and ranged up to about 75 pCi/g. The 

current contamination levels are unknown. The reworking of these sediments may serve as a source of 

contamination downstream. 

9.1.2.8. Tritium Contamination In the South Miami-Erie Canal 

Analysis of soil borings during the Buried Valley Aquifer Evaluation Project (Dames and Moore 1976b) 

a indicated tritium contamination up to 10,000 nCi/L in the south part of the Miami-Erie Canal at a depth of 
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Table 1x6. Water and Sediment Sample Analytical Results tor the Overflow Pond 

Anal yte Matrix Concentration 

Gross alpha 

Gross beta 

Barium 
(EP toxicity) 

Water 
Sediment 

Water 
Sediment 

Water 
Sediment 

Sediment 

Sediment 

Water 
Sediment 
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0.6 m (see section 2). Additional studies indicated that the soils within the South Miami-Erie Canal could 

act as a source of groundwater contamination, and estimates were made concerning the amount and rates 

of release. Project descriptions and Interpretations are given in other sections of this work plan. The 

current levels of contamination are unknown and it is unknown whether the soils in the South Miami-Erie 

Canal can act as sources of surface water contamination. 

9.1.2.9. Environmental Monitoring of Regional Surface Water and Sediments 

Mound Plant routinely monitors five locations along the Great Mhmi River for radionuclides. The sampling 

locations along the banks of the river were selected according to guidelines recommended by the EPA. 

These locations provide samples that are representative of river water after considerable mixing of the 

Mound Plant discharge. The river water samples are subjected to laboratory analysis for plutonium-238, 

uranium-233 and -234, uranium-238, and tritium. River silt samples are analyzed for plutonium-238. 

Analyses for the uranium species was added after 1979. 

The same sample collection procedures have been used to obtain river water and silt samples; however, 

the procedures fdiowed during sample preparation have changed several times. Prior to 1975, only 

samples of. unfiltered river water were analyzed. Silt was not analyzed. From 1976 to 1978, sample 

preparation procedures were changed, whereby the suspended silts were filtered from the river water 

samples. After filtration the river water and the filtrated silt were a n a l i d  separately. In 1979, the sample 

preparation procedures were changed again. During this period, the river water sample was again filtered, 

but only the water sample was analyzed and the filtrate was discarded. instead of the filtrate being used, a 

separate sediment sample from each location was collected and analyzed. 

From 1974 through 1980, the average tritium concentrations for the five sample locations ranged from a 

low of 0.54 nCi/L to a high of 2.9 nCI/L . The average background (upgradient) concentration ranged from 

a low of 0.5 nCi/L to a high of 1.1 nCi/L for the same period. The average annual plutonium-238 

concentrations in 1974 ranged from 14 pCi/L to 5.0 pCi/L By 1975, the concentrations ranged from 0.52 

pCi/L to 0.19 I>CI/L From 1975 to 1979, there was a minor amount of fluctuation noted between 

background and the plutonium concentrations in the samples. For the period 1979 to present, the 

concentrations of plutonium have essentially been equal to the average background concentrations. The 

change in concentration of plutonium-238 may in part be due to sample preparation (filtered versus 

unfiiered). For uranium-233 and -234, the average annual concentrations ranged from 0.74 pCi/L to 0.87 

pCI/L for the five sampling locations. The average annual uranium-238 concentrations ranged from 0.45 

pCi/L to 0.79 pCI/L (DOE 19918). 
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a 9.2. INITIAL EVALUATION OF DATA NEEDS 

9.2.1. Surface Water and Sediment Characterization 

DOE has agreed to conduct a program to characterize Site surface water bodies including impoundments, 

streams, ditches, drains, swamps, and channels and their associated sediments. The following evaluation 

describes the available data and what is necessary to complete the investigation in accordance with the 

FFA. 

The physical details of the surface water impoundments along the SRDS (asphalt-lined pond, retention 

basins and connected weir basin, and overflow pond) are well known. Parameters include location, 

elevation, surface area, depth, volume, freeboard, and purposes. In addition, the bottom surface of 

asphalt-lined pond is suspected to be cracked. Actualsource characterizations of these ponds will be 

conducted in operable unit investigations, as deemed necessary. 

Information and data concerning the location, elevation, flow, velocity, depth, width, seasonal fluctuations, 

and flooding tendencies of streams, ditches, drains, swamps, and channels vary considerably in quality 

from extremely detailed data about the plant drainage ditch and the associated watershed to vague 

information about the other drainages. Locally, the plant drainage ditch has been engineered to control 0 surface water storage and discharge, so detailed construction drawings and monitoring data are available. 

Most of the man-made drains, ditches, and channels at Mound Plant are tributary to the plant drainage 

ditch. The natural surface drainage patterns that feed into the plant drainage ditch have been altered by 

roads and structural modifications as the Mound Plant facility expanded with time. The drainage patterns 

associated with the other watersheds are generally known from the detailed (2-foot contour interval) 

topographic maps that have been compiled for the plant. Physical data on discharge and sediment yields 

needs to be collected for watersheds outside the main plant drainage. Modeling of subwatershed 5 may 

be required to understand surface water flow and how flows have been impacted by all the paved areas. 

Subwatershed 3 probably requires the repair of the existing weir near the plant boundary 'to monitor 

discharge. 

General information regarding regional studies of evapotranspiration rates in southwestern Ohio and 

aquatic biota found in the Miami Valley is referred to in Section 10, Meteorology and Air Quality and Section 

12, Ecology, respectively. . . 

The Mound Plant discharges effluent to the Great Miami River from the NPDES-permitted Outfalls 001 and 

002. Outfall 001 is operational with contributions resulting from specifically monitored releases. Outfall 

002, on the other hand, specifically results from surface runoff from subwatersheds 1. 2, and 4. 
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Environmental surveillance and monitoring by Mound Plant to comply with the NPDES permit for Outfall 

001 includes pH, oil and grease, nitrogen as ammonia, total metals for cadmium, chromium, copper, 

mercury, cyanide, lead, nickel and zinc, fecal coliform, E. coli, total residual chlorine, total toxic organics, 

flow rate, chemical and biochemical oxygen demand, suspended solids, and dissolved solids (MRC 1975 

through 1988; EG&G 1989a, b). Outfall 002 NPDES permit parameters are pH, total dissolved solids, and 

flow rates. Sampling for parameters not on the NPDES permit for Outfall 002 will be done. These 

parameters will include radiological species. TAL organics and inorganics, tritium, alkalinity, conductivity, 

nutrients, and total organic carbon. A dissolved oxygen profile, for example, is appropriate for a large body 

of standing water, but not appropriate for the dynamic SRDS along the plant drainage ditch. Surface water 

and sediments that originate at Mound Plant and are not routed through the NPDES outfalls, but will 

require some characterization. Subwatershed 3 in particular has the potential to transmit contaminants off- 

plant, as contaminated soils exist in the watershed (see section 8 of this work plan). 

The range of detail of information about sediment depositional areas in the plant watersheds varies widely. 

Detailed records about the SRDS are maintained by the waste management section of plant operations, as 

they have been sampled and analyzed for radioactive contaminants. The depositional patterns in other 

watersheds are largely speculative. In general, sediments will be deposited where streams channel wide 

and during the waning stages of flow. Sediments may be remobilized during the rising limb of the next flow 

event depending on vegetation cover and stream profiles. Sedimentation probably occurs in all areas 

where plant drainages move off-plant into the Miami Mley,  particularly at the southern portion of the 

Miami-Erie Canal. The potential points of sedimentation need to be identified within and outside of the 

Mound Plant boundary in all watersheds so that any contaminated sediment reservoirs may be identified 

and sampled. The potential for low-level plutonium contamination exists in all watersheds, as airborne 

deposition may be remobilized to the drainages. Stream action may in fact concentrate some 

contaminants, such as plutonium, that adsorb to reactive minerals and clays. 

An evaluation of the benthic organisms in the ponds of the SRDS, the plant drainage ditch, and ephemeral 

drainages on-plant is included in section 12, Ecology. 

The data needed to complete the characterization of surface water and sediments from Mound Plant 

according to FFA guidance is summarized as follows: 

- Detailed descriptions are needed of the natural and engineered ephemeral drainages 
that flow off-plant within watershed systems that are independent of the plant 
drainage ditch, including estimates of areal and volumetric sedimentation. 

- Potential points of sedimentation downstream of all watersheds within Mound Plant 
need to be identified in order to provide a comprehensive investigation of 
sedimentation;this includes the drainage from the new property on subwatershed 3, 
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the south part of the Miami-Erie Canal and the overflow creek to the Great Miami 
River. 

- Physical data on the stream characteristics and discharge from the new property 
needs to be compiled-and will require repair of the weir at the Mound Plant fence line. 

- The grain size distribution, density, and ion exchange capacity of all sediments 
deposited on and off Mound Plant property need to be collected in order to evaluate 
their contaminant transport and attenuation potential. 

9.2.2. Extent of Contamination 

DOE has agreed to conduct an investigation of the nature and extent of contamination of the surface 

waters and sediments emanating from Mound Plant. This section evaluates what data are available and 

what data will be required to complete the characterization. The surface water and sediment 

contamination at Mound Plant will be characterized in accordance with FFA guidance where applicable. 

The characterization of sediment contamination is interpreted to include rock detritus derived from 

weathering of rocks and soils and transported by stream flow to various locations on-plant and off-plant. 

In general, the extent and concentration of contamination in surface water and transported sediments 

originating from watershed drainages not routed to Mound Plant NPDES outfalls is unknown. Further 

characterization of the NPDES outfalls, plant drainage ditch, and SRDS impoundments is required with 

regard to potential organic chemical contamination in surface water and transported sediments. NPDES 

outfall data that has been previously collected is acceptable by itself and will be used for ARARs in this 

work plan. The horizontal and vertical extent and concentration of contaminants in transported sediments 

needs to be defined for all watersheds because the potential exists for surficial erosion and possible 

reconcentration of contaminants by water sorting of silts and clays. 

The horizontal and vertical migration of contaminant movement in sediment and surface water has not 

been determined. Sediment movement in the plant valley where plutonium contamination is likely to be 

highest is controlled and monitored in the SRDS. The other watersheds do not contain perennial streams 

and their sediment profiles are likely to be highly variable. The contaminant velocity in sediments will 

depend on the type of contaminant. For a species such as plutonium-238 that adsorbs to clay particles, 

transport will be episodic and can be estimated by suspended solids in the stream waters. Sorting of clays 

by stream action may locally increase the concentrations of plutonium over the levels found in the source 

areas. Such may be the case for the settling basins relative to the surficial soils. The soils are likely to 

contain a wider range of grain sizes, but the clay particles are believed to be the preferential location of 

plutonium adsorption. For soluble contaminants, transport velocities are likely to mirror water velocities 

and will be dependent on the release at the source. 

Mound Plant, ER Program 
Revision 3 

RI/FS, O.U. 9, Site-Wide Work Plan Surface Water and Sediments 

October 1991 Section 9, page 26 



Data concerning some of the physical, chemical, and biological factors that influence contaminant 

transport are routinely collected by Mound Plant for the NPDES Outfall 002. Parameters that are measured 

routinely are listed in subsection 9.2.1. However, factors such as total grain size distribution, clay 

mineralogy, and acid soluble cations (magnesium, iron, and aluminum), are unknown for the entire 

watershed complex. 

Mound Plant monitors effluent that is discharged off-plant through NPDES Outfalls 001 and 002 on a daily 

basis for pH, flow rate, and total residual chlorine. The other NPDES parameters listed in subsection 9.2.1 

are monitored at other frequencies including weekly, monthly, quarterly, and yearly. Non-NPDES 

parameters that are collected include tritium, plutonium-238, plutonium-239, thorium-228, thorium-230, 

thorium-232, uranium-233, and uranium-234. Whether or not these parameters affect other watersheds is 

unknown. Specific concentrations of TCL constituents in the sediment and surface water originating at 

Mound Plant are unknown, but are not suspected because the previous analyses for priority pollutants 

were essentially negative and total toxic organics are very low (EG&G 1989a). 

Mound Plant currently collects background samples of surface water and sediments for radiological 

analysis. The samples are collected from the Great Miami River and a pond located upstream from the 

plant. The sample locations and analysis results can be found in the Environmental Monitoring at Mound 

a Reports (MRC 1975 through 1988; EG&G 1989a, b). 

In general, the surface water impoundments and watershed drainages emanating from the plant boundary 

originate within the plant and are likely receptors of potential contaminants from Mound Plant activities and 

process facilities. Background samples will need to be collected from impoundments and drainages off- 

plant that exhibit physical characteristics similar to those at Mound Plant, for comparison purposes. 

The complete characterization of surface water and sediment contamination at Mound Plant according to 

FFA guidance requires the collection of additional data as summarized below: 

- The extent and concentration of contamination in surface water and transported 
sediments originating from watershed drainages not routed to Mound Plant NPDES 
outfalls must be defined, because airborne plutonium contamination affects all areas 
in and adjacent to the Mound Plant and stream action may tend to locally concentrate 
particulate contaminants (see section 8 of this work plan). 

- Chemical contamination (i.e., TCL parameters) physical parameters (i.e. pH, TDS, and 
BOD) must be characterized for surface water and transported sediments located at 
the NPDES Outfall, plant drainage ditch, and SRDS impoundments, because these 
parameters are not part of the NPDES requirements. 

- Sediments in the SRDS settling ponds must be sampled and analyzed to verify 
previous results. 
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- Surface water and sediment discharge to the Great Miami River, at the overflow creek 
outfall and in both contributing streams (new property and south Miami-Erie Canal) 
above their confluence, must be sampled to establish the relative contributions. 

- Surface water and sediments must be sampled in ponds and streams that may 
receive contaminated sediment by erosion of regional soils contaminated by airborne 
deposition from plant stack emissions. These data will be used in the risk 
assessment. 

- Background surface water and sediment samples must be collected from 
impoundments and drainages off property that exhibit physical characteristics similar 
to those at Mound Plant. 

- Surface water and sediment samples must be collected from the Great Miami River 
both above and below the points of discharge from the plant drainage system into the 
river to assess impacts of outfalls from the plant. These data will be used in the risk 
assessment 

9.3. WORK PLAN RATIONALE 

DOE has agreed to conduct investigations of the surface water and sediments on and adjacent to Mound 

Plant that includes streams, ponds and their associated sediments. The potential exists for the surficial 

erosion of radioactively contaminated soils on-plant to contribute to off-plant transport of contaminated 

sediments, although considerable engineering has gone into controlling the situation. The Operable Unit 9 

Site-wide investigation will address all watersheds originating within the plant, the transport of surface water 

and sediments out of the plant, regional effects of redistribution of airborne deposits into ponds and 

streams, and effects of plant outfalls on the Great Miami River. Surface water and sediment sampling will 

be conducted twice: once during high flow conditions and once during low flow conditions, in April and 

October, respectively. Water and sediment sampling will be based on hydraulic considerations. These 

investigations will include sampling of 

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

- 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 overfiow ditch to the Great Miami 
Rivet; 

- surface water and sediments within the Great Miami River above and below the plant; 

- surface water and sediments in local and regional ponds, including seeps and 
streams affected by plant emissions; and 

- surface water and sediments at river, stream, and pond locations outside the area 
affected by plant emissions. 
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Investigations along the plant drainage ditch will be limited to confirming or augmenting existing data. The 

ponds and settling basins have been sampled so that waste management decisions could be made 

concerning the disposal of accumulated sediments (IT 1987). Although the water discharged through this 

system is sampled routinely for NPDES Outfall 002 requirements (EG&G 1989a), water samples will be 

collected to fulfill the requirements of CERCLA. The drainage ditch itself will be investigated along its 

length to determine the nature and extent of contamination, as previous studies were limited to plutonium 

(Rogers 1975), as described above. The latter investigation will be coordinated with investigations of the 

hydrogeology, as the plant drainage ditch may be incised into a small tongue of the Buried Valley aquifer. 

Sampling from other watersheds will include a complete suite of analyses, as minimal data are available for 

these areas. Data on the stream discharge from the new property will also be obtained by the renovation 

and activation of a weir box where the stream crosses the plant fence line. Little is known about the 

physical stream characteristics of this subwatershed, which drains to the overflow creek via the Miami-Erie 

Canal and the Great Miami River. 

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 investigations of the south canal are not intended to replace any 

of the investigations that may occur within Operable Unit 4 of the RI/FS (see section 3). 

Some sample locations have yet to be determined, and sampling will be conducted in a second phase. 

Results of the regional soils investigation are required to identify additional locations for background 

sampling and maximum impact to the public. The background locations will be located outside the zone of 

influence from Mound Plant stack emissions, whereas locations within the zone are required to assess the 

maximum effects of erosion and sedimentation of contaminated soil on the public. The reconnaissance 

field investigation around the perimeter of the plant will determine what locations require sampling to 

assess the impact on the immediate community. The determination of these sampling locations will require 

the approval of the project managers. 

The analytical levels for these investigations are shown in Table IX.7. Laboratory parameters may vary, 

dependent upon specific sampling objectives and proximtty to potential or known source areas. These 

data are intended to identify the presence or absence of contamination in the Mound Plant watersheds, to 

support the assessment of off-plant contaminant transport, and to provide preliminary data for the RD/RA. 
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As a general rule, geotechnical sampling will be focused on onsite locations to provide Site-specific data 

for evaluation of remediation alternatives. All attempts will be made to collect samples for geotechnical 

analysis representative of the area but unlikely to be highly contaminated. Particle size distribution, 

however, will be measured for all sediment samples to provide a measure of sediment type for comparison 

purposes (sand, silt, etc.). 

Limited surface water sampling is planned at this time for NPDES OMa11001. This outfall is an operational 

discharge that is currently being monitored by Mound Plant. No sediment sampling will be performed 

specifically for this outfall. 
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Table IX.7. (page 2 of 31 

Task 

Characterization of 
onsite and offsite 
surface water and 
sediments. 

Laboratory Parameters 

- VOCs 
- TCL pesticideslPCBs 
- Semivolatile organic compounds 
- TAL inorganics 
- Bismuth 
- Fluoride 
- Lithium 
- Molybdenum 
- Isotopic plutonium (238, 2391240) 
- Isotopic thorium (228, 230, 232) 
- Isotopic uranium (2341235, 238) 
- Radium-226 
- Strontium-90 
- An:~.ricium-241 
- Gamma spectrometry 
- Tritium 
- Nutrients (TKN, TP) 
- Nitratelnitrite 
- Chloride 
- Sulfate 
- Total suspended solids 
- Total dissolved solids 
- USATHAMA explosives 
- Ammonia 
- Total organic carbon 
- Alkalinity 

- v o c s  
- TCL pesticideslPCBs 
- Semivolatile organic compounds 
- TAL inorganics 
- Bismuth 
- Fluoride 

Analytical 
Level' 

IV 
IV 
I V 
I V 
I V 
IV 
I V 
I V 
V 
V 
V 
V 
V 
V 
V 
V 
I V 
I V 
IV 
IV 
111 
111 
V 
111 
111 
111 

I I 
II 
II 
II 
II 

IV 
I V 
IV 
I V 
I V 
I V 

Purpose 

Establish surface 
transport of 
contamination to 
support risk 
assessment and 
selection of remedial 
action alternatives. 

Media 

Surface water 
(high and low 

flow) 
(continued) 

Water 
(impounded) 

Field Parameters 

- Temperature 
- pH 
- Specific conductivity 
- Dissolved oxygen 
- Redox potential 



3 
Table IX.7. (page 3 of 3) 

"As defined in "Data Quality Objectives for Remedial Response Activities," EPA-540lG-871003, discussed in Section 15. S = Notes: 
Explosives includes the 11 USATHAMA explosiv6s: HMX; RDX; 1.3.5-TNB; 1,3-DNB; NB; Tetryl; 2A,4,6-DNT; 2.4.6-TNT; 2.6-DNT; 2.4-DNT; and PETN. 

a Onsite screening for plutonium-238 and thorium-232 is performed using a FIDLER detection system calibrated to detect these isotopes. 
PCBs - polychlorinated biphenyls. 
TAL - Target Analyte List, includes dissolved total metals and cyanide. 
TCL - Target Compound List. 
TKN - total Kjeldahl nitrogen. 
TP - total phosphorus 

rI 
ID VOC - volatile organic compound. s g !! 
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Analytical 
Level' 

V 
V 
V 
V 
V 
V 
V 
111 
V 
IV 
IV 
IV 
111 
111 
V 
IV 
111 

. Laboratory Parameters 

- Isotopic plutonium (238, 2391240) 
- Isotopic thorium (228, 230, 232) 
- Isotopic uranium (2341235, 238) 
- Radium-226 
- Americium-24 1 
- Gamma spectrometry 
- Strontium-90 
- Tritium 
- Nutrients (TKN, TP) 
- USATHAMA explosives 
- Nitratelnitrite 
- Chloride 
- Sulfate 
- Total suspended solids 
- Total dissolved solids 
- Total organic carbon 
- Ammonia 
- Alkalinity 

Field Parameters Task 

Characterization of 
onsite and offsite 
surface water and 
sediments. 

Purpose 

Establish surface 
transport of 
contamination to 
support risk 
assessment and 
selection of remedial 
action alternatives. 

Media 

Water 
(impounded) 
(continued) 



-. 9.3.1. lnvestiaation of the Storm Water Retention and Discharae Svstem 

As part of the field investigations of the storm water retention and discharge system, surface water and 

sediment samples will be collected from the NPDES Outfalls 001 and 002, the asphalt-lined pond, the 

retention basins, and the overflow pond. Near surface and subsurface soil samples will be collected from 

the plant drainage ditch to determine the nature and extent of contamination. Subsurface soil samples 

cannot be collected beneath the basins or ponds because the integrity of the bottoms of these structures 

may be compromised. The bottoms of these structures would also serve as barriers to downward 

migration of contaminants. Analytical results will be incorporated into the hydrogeologic investigations, 

because the ditch may be incised into deposits contiguous with the Buried Valley aquifer. Geotechnical 

samples will be taken to provide data for evaluation of surface water infiltration to groundwater. 

The surface water and sediments within the SRDS will be sampled seasonally, once in April and once in 

October. These sampling periods roughly correspond to the wetter and drier parts of the year at Mound 

Plant. If conditions permit, the settling ponds and basins will be sampled during both high and low flow 

events. During high flow conditions, sediment sources may be different than during low flow. The high 

flow conditions may allow greater dilution of dissolved compounds, if they are present, and a greater 

sediment capacity due to increased velocity. 

Surface water samples from standing bodies of water will be collected by one of two methods, depending 

on the presence of a thermocline. A thermocline is the horizontal plane in a thermally stratified lake located 

at the depth where temperature decreases most rapidly with depth. The thermocline can be detected by 

lowering a temperature probe through the water column. The presence of a thermocline may prevent 

mixing of waters vertically through the pond, producing two chemically distinct water layers. In this 

instance, a water sample will be collected from the middepth of each of the water layers above and below 

the thermocline. These water samples will be submitted for separate analysis. If a thermocline is not 

detected, the surface water sample will be collected at middepth of the entire water column. In either 

case, a sample will be collected by a sampling device capable of collecting a discrete sample (e.g., 

Kemmerer bottle). 

The analytical parameter list for surface water, sediment, and subsurface soil sampling for the SRDS 

system is presented in Table IX.8. 

9.3.1 .l. Investigation at the Asphalt-Lined Pond 

The 1987 investigation at the asphalt-lined pond involved composite sampling to characterize the general 

contaminant characteristics of the water and sediment in the pond. For this investigation, discrete surface 

water samples will be collected from the asphalt-lined pond to characterize chemical constituents and to 
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a Table IX.8. Analytical Specifications for the Surface Water and Sediment Investigations 

ENVIRONMENTAL SAMPLES 

SRDSINPDES INVESTIGATION: 

Surface Water samplesa 

Sample Location/Number: 

Analytical Parameters: 

Sediment Samples-Geochemical 

Sample Location/Number: 

Analytical Parameters: 

Sediment Samples-Geotechnical 

Sample Location/Number: 

Analytical Parameters: 

ALL LOCATIONS SAMPLED TWICE 
- Asphalt-lined pond (3 plus 1 influent) 
- Plant drainage ditch (3) 
- Retention basins (3) 
- Overflow pond (3 plus 2 possible influent) 
- NPDES Outfall 002 (1) 
- NPDES Outfall 001 (2) 
- Miami-Erie Canal (5) 

Analytical parameter list plus molybdenum, lithium, 
and USATHAMA explosives; field parameter list 

ALL LOCATIONS SAMPLED TWICE 
- Asphalt-lined pond (5) 
- Plant drainage ditch (8) 
- Retention basins (7) 
- Overflow pond (5) 
- NPDES Outfall 002 (4) 
- Miami-Erie Canal (7) 

Analytical parameter list plus molybdenum, lithium, 
and USATHAMA explosives 

- Asphalt-lined pond (3) 
- Plant drainage ditch (3) 
- Retention basins (3) 
- Overflow pond (3) 
- NPDES Outfall 002 (2) 
- Miami-Erie Canal (7) 

Particle size distribution, specific gravity, and 
cation exchange capacity 
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Table IX.8. (page 2 of 5) 

Subsurface Soil samplesb-~eochemical 

Sample Location/Number: 

Depth: 

Analytical Parameters: 

- Plant drainage ditch (6-18) 
- Miami-Erie Canal (7) 

- Plant drainage ditch: every 5 ft to water table or 
bed rock 

- Miami-Erie canal: 0.5 to 2.0 it 

Analytical parameter list plus molybdenum, lithium, 
and USATHAMA explosives 

GREAT MIAMI RIVER AND SOUTH POND INVESTIGATIONS: 

Surface Water Samplesa 

Sample Locations/Number: ALL LOCATIONS SAMPLED TWICE 
- Great Miami River (4) 
- Miamisburg South Pond (3) 

Analytical Parameters: Analytical parameter list; field parameter list 

Sediment Samples--Geochemical 

Sample/Location Number: ALL LOCATIONS SAMPLED TWICE 
- Great Miami River (12) 
- Miamisburg South Pond (3) 

Analytical Parameters: Analytical parameter list 

Sediment Samples-Geotechnical 

Sample Location/Number: 

Analytical Parameters: 
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Table IX.8. (page 3 of 5) 

@ INVESTIGATION OF OTHER DRAINAGES: 

Surface Water Samplesa 

Sample Location/Number: 

Analytical Parameters: 

Sediment Samples 

Sample Location/Number: 

e Analytical Parameters: 

Subsurface Soil samplesb-~eochemical 

Sample Location/Number: 

ALL LOCATIONS SAMPLED TWICE 
- Area watershed drainages (approx. 30) 
- Trunk stream (1) 
- Zone of influence - 2 ponds (6-12), 2 streams (4) 

Analytical parameter list, but only 20% of samples 
for USATHAMA explosives and semivolatile organic 
compounds; field parameter list 

ALL LOCATIONS SAMPLED TWICE EXCEPT LOW 
LYING AREA 
- Area watershed drainages (approx. 50) 
- Low lying areas (approx. 23) 
- Ephemeral stream (1 5) 
- Trunk stream (5) 
- Zone of influence - 2 ponds (1 0). 2 streams (6) 

Analytical parameter list, but only 20% of samples 
for USATHAMA explosives and semivolatile organic 
compounds; samples greater than 15 pCi/g thorium 
for rare earths (not to exceed 3 samples) 

- Low lying area (approx. 12) 
- Ephemeral stream (approx. 12) 
- Trunk stream (approx. 12) 

Depth: Every 5 ft to water table or bedrock 

Analytical Parameters: 

Subsurface Soil Samples--GeotechnicaI 

Sample Location/Number: 

Analytical parameter list, but only 20% of samples 
for USATHAMA explosives and semivolatile organic 
compounds 

One sample from each distinct stratigraphic horizon 
- Low lying area (approx. 4-6) 
- Ephemeral stream (approx. 4-6) 
- Trunk stream (approx, 4-6) 

Depth: Dependent on stratigraphy 
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Table IX.8. (page 4 of 5) 

Analytical Parameters: 

QUALITY CONTROL SAMPLES 

Trip Blanks 
Number: 

Analytical Parameter: 

Equipment Rinsate Blanks 
Number: 

Analytical Parameters 

Field Ambient Blanks 
Number: 

Analytical Parameters: 

Field Duplicates 
Number: 

Analytical Parameters: 

Matrix SpikeIMatrix Spike Duplicates 
Number: 

Analytical Parameters: 

ANALYTICAL PARAMETER LIST 
V3Cs 
Semivolatile organic compounds 
TAL inorganics 
Bismuth 
Fluoride 
TCL pesticides1PCBs 
lsotopic plutonium (238, 2391240) 
lsotopic thorium (228, 230, 232) 
lsotopic uranium (2341235, 238) 
Strontium80 
Tritium 
Gamma spectrometry 
Nitratelnitrite 
Chloride 
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Cation exchange capacity, moisture content, particle 
size distribution (sieve and hydrometer), organic 
content, permeability, relative density, maximum 
density and specific gravity 

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 

1 per 20 geochemical samples 

Analytical parameter list (double volume for most 
parameters; triple volume for VOCs). 

FIELD PARAMETER LIST 
pH 
Temperature 
Dissolved oxygen 
Redox potential 
Specific conductivity 
Flow rate (if available) 
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Table IX.8. (page 5 of 5) 

ANALYTICAL PARAMETER LIST (continued) 
Sulfate 
Total organic carbon 

Surface Water Sam~les Only Sediment Sam~les Only 

Particle size distribution 
pH 

Ammonia 
Nutrients (TKN, TP) 
Total dissolved solids 
Total suspended solids 
Alkalinity 
TAL inorganics (dissolved) 
Radium-226 
Americium-241 

'Surface soil samples will be obtained according to Mound Plant ER Program SOP 5.2, Soil Sampling with 
a Spade and Scoop (revision 3). 

b~ubsurface soil sampling will be performed according to Mound Plant ER Program SOPS 4.1, Soil Boring 
(revision 2), and 5.1, Soil and Rock Borehole Logging and Sampling (revision 1). 

ER - Environmental Restoration 

@ 
NPDES - National Pollution Discharge Elimination System 
PCBs - polychlorinated biphenyls 
SOP - Standard Operating Procedure 
TAL - Target Analyte List 
TCL - Target Compound List 
TKN -total Kjeldahl nitrogen 
TP -total phosphorus 
USATHAMA - U.S. Army Toxic and Hazardous Materials Agency 
VOC - volatile organic compound 
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An additional surface water sample will be collected from the influent pipe before it reaches the asphalt- 

lined pond. A visual reconnaissance survey will be conducted to determine the feasible location (e.g., 

manhole, trap) to sample the influent. 

F i e  sediment samples will be collected from the asphalt-lined pond. These samples will be collected as 

discrete grab samples. The sediment samples will be taken at the center of each quadrant and the center 

of the asphalt-lined pond, as shown in Figure 9.9. Sediment samples will be collected during both the April 

and October surface water sampling events. 

At each sediment sample location a measuring rod, or cdiwasa will be used to take a sediment/sludge 

depth measurement. Depth measurements will be used to estimate volume of sedirnent in the pond, and 

identify spatial variability in the distribution of the sediment/sludge in the pond. 

9.3.1.2. Investigation at the Plant Drainage Ditch 

Previous investigations along the plant drainage ditch identified three sections of the drainage ditch where 

the average plutonium concentration in sediments from 0 to 6 ft exceeds the Mound Plant cleanup goal of 

100 pCi/g. These sections are as follows: 

- The section from Building 42 to the retention ponds represented by previous 
sampling stations 2 and 4; 

- The section including the area from Building 43 to Building 49 represented by 
previous sampling stations 5,6, and 7; 

- The section at the beginning of the drainage ditch below Building 51 represented by 
previous sampling station 1 1 ; 

These areas are shown on Figure 9.10. Plutonium-238 contamination in the drainage ditch was assessed 

by previous investigations down to a maximum depth of 6 ft. The purpose of the Site-Wide, Operable Unit 

9 limited field investigation is to assess the vertical extent of the plutonium-238 and characterize other 

potential contaminants in the drainage ditch. 

Three boreholes will be advanced to the water table or bedrock. These boreholes will be drilled at the 

approximate locations of previous sampling stations 4, 6, and 10 (Figure 9.10). The station 11 area has 

been partially filled and paved since the last sample collection; therefore, the boring for this sample location 

may need to be closer to the former station 10 location. The third boring location is to be just below the 

current outlet of the culvert from the asphalt-lined pond and may need adjustment for access (former 

sample station 10). Where possible, a drill rig will be used to advance the borings. If a location is not 

a accessible to a drill rig, a tripod-mounted cathead will be used to driie split-spoons at the sampling 
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locations. At each location, an initial sediment sample will be collected from 0 to 2 ft; thereafter, subsurface 

soil samples will be collected at 5-ft intervals to the total depth of the borehole. Subsurface soil samples 

will only be collected during the first sampling event. 

Eight surface sediment samples will be collected from the drainage ditch between the asphalt-lined pond 

and the retention basins. The samples will be collected starting at the influent edge of the retention basins, 

then approximately every 200 feet along the drainage ditch, as shown in Figure 9.10. Three of the sampling 

locations will correlate to the locations of the soil borings. All samples will be collected as discrete grab 

samples during the April and October sampling events. 

Geotechnical samples will be collected to obtain physical data on surface sediments. Surface sediment 

samples will be collected at the ponds and along the drainage ditch and analyzed for parameters listed in 

Table IX.8. Parameters for surface samples are designed to complement the ecological studies and 

provide data for sediment transport. Geotechnical samples of subsurface soils along the plant drainage 

ditch (i.e., tributary valley) will be collected and analyzed in the hydrogeology investigations. Sufficient 

data will be collected for the plant valley from samples obtained from well boreholes. 

Surface water in the plant drainage ditch has not been previously characterized. It is proposed to conduct 

surface water sampling at three points along the drainage ditch to characterize the water in the ditch, and 

provide preliminary data for the comparison of sediment loading to surface water contaminate 

concentrations. The chemical analytical suite, characterization and physical parameters would be 

consistent with those presented in section 9.3.1. The three surface water sample locations are shown in 

Figure 9.10 and include asphalt-lined pond effluent, the natural drainage ditch intersection below Building 

49, and the storm water drainage intersection along the lower reach below Building 27. Surface water 

samples will be collected in April and October sampling events. 

9.3.1.3. Investigation at the Retention Basins 

The 1987 investigation at the retention basins incorporated composite sampling to characterize the general 

contaminant characteristics of the water and sediment in the primary retention basin. For the Site-Wide, 

Operable Unit 9 field Investigation, surface water and sediment samples will be collected from the retention 

basins to characterize contamination of these media in the retention basins. Influent samples will be 

compared with effluent samples to assess the effectiveness of sediment removal in the retention basins. 

One surface water sample will be collected for laboratory analysis from each of the three retention basins 

(Figure 9.1 1) during the April and October sampling events. The samples will be collected from middepth 

of the water column in each retention basin. Surface water samples of the influent from the plant drainage 
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ditch to the retention basins will also be collected in order to characterize the surface water carried to the 

retention basins by the plant drainage ditch. If flow is occurring in the influent area. flow rate measurement 

will be collected as part of the investigation. 

Individual sediment samples will be collected from seven locations in the retention basins (Figure 9.1 1). At 

each sediment sample location, a measuring rod or coliwasa will be used to take a sediment/sludge depth 

measurement. Depth measurements will be used to estimate volume of sediment in the pond and identtfy 

spatial variability in the distribution of the sediment/sludge in the pond. The western basin is the last 

holding basin before the water is discharged and is expected to contain less sediment than the other two 

basins. All sediment samples will be collected as discrete grab samples during both the April and October 

sampling events. 

9.3.1.4. lnvestigation at the Overflow Pond 

The 1987 investigation at the overflow pond involved composite sampling to characterize the general 

contaminant characteristics of the water and sediment in the pond. For the Site-wide field investigation, the 

overflow pond water and sediment samples will be collected to assess the possible spatial variability of the 

chemical constituents within these media. 

Surface water samples will be collected as discrete samples from the center of the overflow pond, near 

pond influent, and near the pond effluent (Figure 9.12). A thermocline is not expected. One surface water 

sample will be collected at middepth at each location. Additional surface water samples will be collected 

to characterize the overflow pond influent. If surface water is flowing, samples will be collected 

immediately upstream of the overflow pond in the ovedlow channel (to the north) and in discharge from the 

landfill (to the southeast). Surface water samples will be collected during the April and October sampling 

events. 

Five discrete sediment samples will be collected from the overflow pond for laboratory analysis. The 

sediment samples will be collected from the center of each quadrant and from the center of the pond as 

shown in Figure 9.12. Sediment samples will be collected twice, during the April and October sampling 

events. Geotechnical samples will be collected at three of the sediment sampling points and submitted for 

the analysis of parameters listed in Table IX.8. 

9.3.1.5. Investigation at NPDES Outfalls 002 and 001 

The surface water discharged from the retention basins and the overflow pond passes through NPDES 

. . Outfall 002 before it leaves the Mound Plant property (Figure 9.13). As part of this field investigation, one 

surface water sample will be collected from Outfall 002 during the April and October sampling events. 
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Sediment grab samples will be collected at the NPDES Outfall 002 weir and at three locations 10 ft, 30 ft, 

and 110 ft downstream of the outfall culvert (Figure 9.13). Sediment samples will be collected in both April 

and October. 

Surface water that passes through the NPDES Outfall 001 comes from stormwater runoff from the Main Hill 

and discharge from the water treatment plant. Water passing through the outfall is routinely sampled and 

analyzed at several locations for radionuclides and other parameters required by the NPDES permit. As 

part of this investigation, two surface water samples will be collected from the NPDES Outfall 001 at the 

Great Miami River (Figure 9.14) in April and October. No sediment sample will be collected from the 

discharge point. 

9.3.1.6. Investigation of the South Miami-Erie Canal 

Mound Plant effluent discharged from NPDES Outfall 002 is directed below a raised railroad bed through a 

pair of concrete culverts to an abandoned section of the Miami-Erie Canal. Effluent waters then move 

southward along the Miami-Erie Canal, where they are diverted into an overflow creek. The investigation of 

the South Miami-Erie Canal is being conducted to complete the sediment investigation and ensure the 

sampling program is comprehensive. Detailed investigations of the Miami-Erie Canal will be conducted 

within Operable Unit 4. The investigations discussed here are not intended to replace any other detailed 

studies that may occur, but are intended to ensure samples are taken for hydraulic characterization. 

For this field investigation, surface water and sediment samples will be collected to assess the vertical and 

horizontal extent of potential contaminants along the effluent flow path from the NPDES Outfall 002, at the 

culvertdischarge area to the Great Miami River. Surface water samples will be collected at three locations 

along the Miami-Erie Canal and two locations along the overflow creek (Figure 9.14). ~dzaional sampling 

in the Great Miami River upstream and downstream of the overflow creek outfall is included in the Miami 

River study (subsection 9.3.2). These proposed sample locations may be modified to correspond with 

ecological sampling locations. 

Samples of the surface water will be collected from each sampling location using a device capable of 

retrieving a discrete shallow surface water grab sample (i.e., ladle, grab sampler). An extra sample from 

each location will be used to measure field parameters of temperature, pH, specific conductivity, dissolved 

oxygen.. and redox potential. Two surface water sampling events will take place, once in April during high 

flow conditions and once in October during low flow conditions. Flow rate measurement will be collected 

immediately downstream of each sampling location if flow is occurring. 

Individual sediment and soil samples will be collected from five of the same locations used for surface 

water sampling. Two additional sediment samples will be collected at locations where no surface water 

Mound Plant, ER Program 
Revision 4 

MWUCebdOs 

RI/FS, O.U. 9, Site-Wide Work Plan Surface Water and Sediments 

February 1992 Section 9, page 43 



Figure 9.14. Miami-Erie Canal surface water and sediment sampkng locations (proposed). 
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sample was collected. At each sample location, two samples will be collected for laboratory analysis. One 

sediment g a b  sample will be collected from the ground surface to a depth of 0.5 ft and one subsurface 

split-spoon soil sample will be collected from 0.5 to 2.0 ft. All sediment and subsurface soil samples will be 

collected as discrete grab samples. Surface sediment samples will be collected using a trowel and the 

subsurface soil samples will be collected using a split-spoon. Sediment samples will be collected during 

both the April and October sampling events. The subsurface samples will be collected only during one of 

the sampling events. 

9.3.2. lnvestiaation of the Great Miami River and the South Pond in Miamisbum Citv Park 

In addition to background samples described below (subsection 9.3.4), surface water and sediment 

samples will be collected at four locations in the Great Miami River. These samples will be collected at 

locations (see Figure 9.15) upstream and downstream the points of surface water discharge from the 

Mound Plant to the river (Outfalls 001 and 002 at the overfiow creek). The surface water and sediment 

samples will be collected at the following locations: 

- the USGS gaging station located above the Mound Plant on the east bank of the 
Great Miami River, 

- the pool above the power plant weir located directly down river of the overflow creek 
outlet, 

- the pool above a weir on the river near Chautaugua, Ohio, corresponds to the Mound 
Plant background location R-3 (Mound Site Scoping Report: Volume 5 - Topographic 
Maps [DOE 1991 j]), and 

- the pool above a weir at Mile 56 on the river north of Middletown, Ohio. 

Surface water and sediment samples will be collected during both the April and October sampling events. 

Sediment samples will be collected at three transect locations across the river. All surface water samples 

will be collected as discrete grab samples from middepth of the river at the center location in each 

transect. Sediment samples will be collected as core samples, if possible. If core sampling is 

unsuccessful, a simple dredge will be used. Geotechnical samples will be collected at the three sediment 

sampling points to complement the ecological studies. 

In support of the benthic macroinvertebrate study discussed in subsection 12.3.2.4., additional surface 

water and sediment samples will be collected from the South Pond in the Miamisburg City Park (Figure 

9.15). Surface water and sediment samples will be collected during the April and October sampling events 

from three locations in the pond. Sediment samples will be collected as discrete core samples, if possible. 

If core sampling is unsuccessful, a dredge will be used. To collect a representative surface water sample, 

the column of water at each sampling location will be sampled at middepth with a device capable of 
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Figure 9.15. Sampling locations along the Great Miami River and in the 
South Pond of Miamisburg City .Park (proposed). 
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collecting a discrete sample (e.g., Kemmerer bottle). Three geotechnical samples will be collected to 

characterize physical conditions and complement the ecological studies. 

Analytical parameters for surface water and sediment in the Great Miami 'River and in the South Pond in 

Miamisburg City Park are shown on Table IX.8. 

9.3.3. Other Watersheds On and Off Mound Plant Pro~erty 

The investigation of the Mound Plant watersheds and associated watersheds has three main components: 

reconnaissance field investigation, reconnaissance sampling of the identified drainages, and detailed 

sampling of subwatershed 3 in the new property. The reconnaissance field investigation will describe and 

locate the physical features of surface water runoff channels including deposition characteristics. The 

reconnaissance sampling will involve the collection of a limited number of samples in the channels and 

impoundments identified during the field investigation. Reconnaissance sampling is conducted in order to 

gather preliminary analytical data on the type and extent of surface water/sediment contaminants. 

Subwatershed 3 will be studied in'detail due to the possibility of contaminants moving from these potential 

release sites through subwatershed 3 to locations outside the Mound Plant boundary. Subwatershed 3 

may receive runoff from f i e  known potential release sites: the construction spoils disposal area, Area 2, 

a .  Area 18, Area 1, and possibly Area H during heavy rains. 

9.3.3.1. Reconnaissance Field Investigations 

Mound Plant can be divided into f i e  subwatersheds, as shown in Figure 9.2. The general direction of 

drainage flow in relation to each subwatershed is shown in Figure 9.1. Rainfall runoff that flows along 

drainages related to each subwatershed has the potential to transport surface contaminants or 

contaminated surface sediments to other locations within the Mound Plant boundary or off-plant. Low-level 

surficial plutonium contamination is known to be widespread and locally exceeds 100 pCi/g. The potential 

for low-level plutonium contamination exists in all subwatersheds within the plant. Most of the drainage 

from subwatersheds 1 and 2 flows to the SRDS and is discharged through NPDES Outfall 002 into the 

Miami-Erie Canal. Subwatershed 3 directs flow to the southwest into the Miami-Erie Canal, beneath the 

Dayton-Cincinnati Pike and then to the Great Miami River. Localized areas of ponding, shown as 

topographic lows in Figure 9.2, occur within Subwatershed 3 to the east of the railroad bed along the 

western plant boundary. Subwatershed 4 directs flow to the west boundary of the facility and then off-plant 

through NPDES Outfall 001. During high flow periods water is also routed via a culvert to Outfall 002. In 

the northwest corner of Main Hill some surface water from the groundwater seeps may leave the site 

without going through the outfalls. 
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Flow may be. directed off-plant to the northwest along a steep hillside where it ponds at the base of the hill. 

@ Subwatershed 5 directs Row to the north across an asphalt parking lot and then off-plant. 

Reconnaissance field investigations will be required to identify and evaluate surface water and associated 

sediment deposits within a 1-mile radius of the Mound Plant locus and adjacent to those Mound Plant 

subwatersheds not connected to the plant drainage ditch. These field investigations will determine 1) the 

location and extent of ephemeral drainages, ponds, and seeps within each subwatershed, 2) the location 

and extent of drainages, ponds, and seeps in watersheds outside the plant boundary, but within a 1-mile 

radius, 3) the depositional area and thickness of transported sediments, 4) the presence of stratification 

(possible indicators of multiple surface water flow/sediment transport events), 5) watersheds that support 

aquatic life and serve as possible exposure points for terrestrial animals (see section 12), and 6) 

appropriate sampling locations. The field investigations will also serve to locate natural drainages that 

contain little or no sediment deposition, but show evidence that infiltration of surface runoff has occurred. 

Information collected during the reconnaissance will be used to select drainages or ponds for sampling as 

detailed in subsection 9.3.3.2. 

During these field investigations, the investigator, using a detailed, 2-ft contour-interval topographic map, 

will locate runoff drainages, catchments, and seeps in each plant subwatershed and off-property, and 

drainages, ponds, and seeps within a 1 -mile radius of the Mound Plant. For each drainage or pond that is 

identified, the field investigator will trace onto the topographic map the following: 

- the path of each drainage to its discharge point or pond location, 

- a drainage/pond/seep location and identification code, and 

- the areal extent of sediment deposition or potential runoff infiltration along the length 
of each drainagelpond. These areas shall be designated by an identification code. 

Potential areas of volatile organic chemical or radioactive contamination will be determined using a 

photoionization detector (PID) and a sodium iodide FIDLER detector. The locations along each drainage 

or pond where instrument measurements are collected will also be identified on the topographic map using 

a location identification code. The location identification code and corresponding instrument readings will 

be recorded on the appropriate field forms. 

The evaluation- of each drainage or pond will include information regarding the average thickness of 

transported sediment deposits and the presence of stratification within the deposit. This information will be 

recorded in a field notebook with the corresponding area identification code. 
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9.3.3.2. Investigation of Watershed Drainages Within the Zone of Influence 

For this field investigation, surface water and sediment samples will be collected from selected drainages, 

ponds, and seeps identified in the reconnaissance survey within a 1-mile radius of the Mound Plant locus. 

The samples will be collected to assess the vertical and horizontal extent of potential contaminants along 

ephemeral drainages, ponds, and seeps within and adjacent to Mound Plant. The specific drainages, 

ponds, and seeps to be sampled will be selected from the data collected during reconnaissance field 

investigations and regional soil depositions, and will be located to assess the impact of potentially 

contaminated surface water on the immediate community surrounding the plant. The locations will be 

mutually agreed upon by the project managers. The types of data to be evaluated are prioritized below: 

- contaminated sediments within drainages and ponds (based on elevated instrument 
readings), 

- the potential for significant runoff during rainfall events, 

- drainages that flow off-plant, 

- drainages or ponds that receive the most tributary flow, 

- areas of dominant sediment deposition or surface water infiltration, and 

drainage discharge points. 

Surface water and sediment samples will be collected in each drainage and pond. For the purpose of this 

work plan, it will be assumed that a total of 10 drainages and/or ponds will be identified within the 1-mile 

radius and that no more than 30 surface water and 50 sediment samples will be collected. Because there 

may be ephemeral drainages or seasonal ponds, surface water may only be available for collection 

following a rainfall. If flow is occurring, flow rate measurements will be collected as part of the 

investigation. 

Surface water samples will be collected from each sampling location using a device capable of retrieving 

shallow surface water (i.e., ladle, grab sampler). An extra sample from each location will be used to 

measure field parameters of temperature, pH, specific conductivity, dissolved oxygen, and redox potential. 

Surface water samples will be collected as discrete grab samples during both the April and October 

sampling events. 

Individual sediment samples will be collected from the same locations identified for water sampling. At 

each sample location, one sediment sample will be collected for laboratory analysis. The grab sample will 

be collected from the ground surface to a depth of 0.5 ft. Sediment samples will be collected using a 
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trowel. Sediment and surface water analytical parameters are shown on Table IX.8. In keeping with the 

policy for all geotechnical sampling to be done onsite, the only geotechnical parameter from offsite 

locations will be particle size distribution. This parameter will provide a basis of comparison of sediment 

samples. 
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a 9.3.3.3. New ProDe 
rhr [Subwatershed 31 lnvestiaations 

Subwatershed 3 will be characterized for radioactive and chemical contamination from two perspectives 

based on the conceptual site model of the existing situations at the new property. Two areas of focus in 

the watershed include the topographically low-lying area south of the construction spoils disposal area. 

and the ephemeral stream drainages that collect runoff from the area near the South Boundary Road. 

including the main trunk of the stream that exists on the property near the intersection of Conrail Railroad 

and the Dayton-Cincinnati Pike (Figure 9.2). These areas are within the 100-yr floodplain (FEMA 1983) and 

pose the possibility that contaminated sediments may be moving or collecting off-plant. 

Low-Lvina Area in the New Pro~erty 

The topographically low-lying area due south of the construction spoils area has perhaps the greatest 

possibility of having received radioactively contaminated sediments. This area probably receives storm 

water runoff from a number of potential release sites, including the construction spoils disposal area, Area 

2. Area 18, and possibly Area 1 and Area H during heavy rainfall (Figure 9.16). Any surface contaminants 

from these areas may have traveled with sediments in runoff during a storm and been transported to the 

low-lying area south of the construction spoils area. At this location, ponding water may deposit its 

sediment load before infiltrating or draining to the stream channel. Therefore, areas of sediment deposition 

in the low-lying area may exhibit levels of contamination similar to those of the source areas. By design, 

the soils in the construction spoils area should contain soils with less than 100 pCi/g of plutonium-238 and 

5 pCi/g of thorium-232. Surficial erosion could have supplied the low-lying area with contaminated 

sediments from this area. 

The topographically low area south of the construction spoils area is approximately 350 ft (east-west) by 

700 ft (north-south). A dual-approach sampling strategy is proposed in order to initially characterize and to 

identify the maximum soil contamination in this area. A systematic sampling strategy will be used by 

dividing the area into eight equal parts (175 ft by 175 ft) and sampling the nodes of the grid (Figure 9.16). 

This strategy will produce 15 sampling locations. Surface soil samples will be collected at each of the 15 

locations. These will provide data to determine the average concentration and variance of contaminants in 

the soils. The data will be evaluated to determine if it is statistically valid in representing the entire area, or if 

additional sampling is required. Samples will be collected as discrete grab samples and only one round of 

samples will be collected. 

To determine the maximum concentrations present in the surface soils, a biased sampling strategy will be 

superimposed over the systematic sampling. Within each of the eight sections of the grid, a surface soil 

a sample may be collected at the location considered most likely to exhibit the highest contaminant levels. 
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Figure 9.16. New property, low-lying area with 175-ft by 175-ft 
grid with systematic and biased sample locations (proposed). 
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These locations will be based on field observations of the areas that appear to be the low-spot (elevation) 

in each grid, or by other indications such as vegetation (e.g., cattails) or sediment size. A FIDLER 

instrument will also be used to select sample locations. 

At two of the eight biased sample locations, subsurface soil borings will be completed during the first 

sampling event in order to characterize the vertical extent of radioactive contamination. The two borehole 

locations will be based on the results of on-plant screening of surface soils, with the two most 

contaminated surface soil sample locations being drilled. If there are no contaminated locations as 

determined by field screening, two locations will be chosen based on accessibility. Soil samples will be 

collected using the split-spoon sampler. Samples will be collected every 5 ft until encountering the water 

table or bedrock. Field screening with organic vapor monitor and radiation detector will be conducted to 

identify potential contamination along the core interval, and additional samples may be collected based on 

field screening results. In each of the boreholes, geotechnical samples will be collected from each 

stratigraphic horizon encountered and analyzed for the parameters listed in Table IX.8. The geotechnical 

samples will assist in evaluating and modeling possible contaminant transport processes. 

E~hemeral Drainaae Svstem on the New Pro~erty 

The system of surface runoff channels that drains the southwest side of SM/PP Hill may have received 

surface contamination from storm water runoff that originates in or near Area 1. Biased sampling of these 

drainages will provide data to determine the maximum extent and levels of contamination. The sampling 

strategy for this site is to sample immediately downgradient of the intersections of stream channels that 

have been identified from the detailed topographic map. The topographic map that will be used has 2-ft 

contour intervals and shows collection paths for storm water runoff. For lengths of streams without 

intersecting stream channels, stream sediments will be sampled approximately every 200 ft ( ~ i ~ u r e  9.17). 

Sampling immediately downgradient of the stream channel intersections and every 200 ft forms a network 

of sample locations that will provide sufficient information as to the route of contamination. Approximately 

15 sediment samples will be cdlected as shown in Figure 9.17. At two of these locations, subsurface soil 

borings will be completed during the first sampling event in order to characterize the vertical extent of 

radioactive contamination. The two borehde locations will be based on locations of maximum 

contamination (as determined by on-plant screening) or by accessibility. Due to limited accessibility of 

some remote locations, boreholes may have to be drilled and sampled with a hand auger or hand-held 

power auger. Geotechnical samples will be collected from the boreholes if enough material is available. At 

least one sample will be collected from the area or stratigraphic unit encountered to characterize physical 

conditions in the area and provide data necessary for contaminant transport evaluations. The geotechnical 
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Figure 9.17. New property, ephemeral stream channels 
with stream sediment sampling locations (proposed). 
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information required includes permeability, denstty, cation exchange capacity, specific gravity, moisture 

content, and organic content, in order to evaluate contaminant migration and attenuation. 

Trunk Stream Drainaae on the New Property 

All surface water runoff that collects from either of the two ephemeral runoff systems described above must 

feed into the main trunk stream that exits the Mound Plant property. This pathway is especially important 

to characterize due to the possibility of off-plant migration of contaminated stream sediments. For this 

reason, a more rigorous sampling strategy will be used along the main trunk of the ephemeral stream. 

The trunk stream sediment will be sampled at the location nearest the property line and then sampled every 

200 ft upstream until the major tributary from the northeast is reached. This distance is approximately 

900 ft; therefore, five sediment samples will be collected along the reach (Figure 9.17). Sampling will begin 

at the existing inactive weir. All sediment samples will be collected as discrete grab samples during both 

the April and October sampling events. 

At two of the sediment sampling locations, subsurface soil borings will be completed during the first 

sampling event in order to characterize the vertical extent of radioactive contamination. The two borehole 

locations will be based on locations of maximum radioactive contamination (as determined by on-plant 

screening) or by accessibility. Because of the limited accessibility to the channel of the trunk stream. 

subsurface soil samples may have to be drilled and sampled with a hand auger or hand-held power auger. 

A discrete surface water sample will be collected from the trunk stream. The location of this sample 

corresponds with the sediment sample location at the existing inactive weir (Figure 9.18). A surface water 

sample will be collected at this location during both the April and the October sampling events. 

Little is known about the hydrology of the ephemeral stream system that drains the new property. It may 

be necessary for a more complete characterization of this stream system to include measurement of 

surface water flow including variations in flow. The amount of flow likely affects the degree of sediment 

transport off-plant. In order to measure surface water flow, the existing calibrated control structure (weir) 

that is installed across the main trunk of the stream system at the Mound Plant property boundary, as 

shown in Figure 9.18, will need to be repaired or replaced. The weir could later be continuously monitored 

by Mound Plant personnel should contamination be detected based on the sampling strategy. The 

renovation and design of the weir would follow methods outlined in the National Handbook of 

Recommended Methods for Water-Data Acquisition (USGS 1977). 
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Figure 9.18. New property.  ~ a i n  trunk o f  ephemeral s t ream 
with stream sediment sampling locations (proposed). 
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9.3.3.4. Zone of Influence of Airborne Contaminants on Surface Waters 

The distribution of airborne contaminants around the Mound Plant was identified in the 1970s by the 

collection of soil samples. The samples were collected along several compass directions and at varying 

distances from the Mound Plant. A zone of plutonium-238 influence was identified that corresponded with 

the prevailing wind direction and also possibly the diurnal wind patterns. The zone of influence was found 

to generally trend in a southwest to northeast direction from the Mound Plant (DOE 1991 e). 

As part of this investigation, the impact of radiological species on surface water features in the zone of 

influence will be evaluated. Two ponds and streams within this zone of influence will be identified in the 

field for sampling in Phase 11. Both a pond and stream southwest and northeast of the Mound Plant will be 

identified. Locations will be within a 3-mile distance from the plant and will be located to assess the 

maximum impact on the public. Locations will be determined from the maximum soil concentrations found 

during the regional soil investigations and air emission investigation results (see section 8 of this work 

plan). The locations will be mutually agreed upon by the project managers. Three water samples and five 

sediment samples will be collected from each pond, and two water samples and three sediment samples 

will be collected from each stream. The sample will be collected twice, during both the April and October 

sampling events. All samples will be discrete grab samples. Samples will be collected in a grid pattern 

similar to that used for the other ponds and streams being sampled during this investigation. Sample 

methods, including field parameters, will be the same as presented earlier in this section. The only 

geotechnical parameter measured will be particle size distribution, to allow comparison between sediment 

types (sand, silt, etc.). No geotechnical parameter will be collected from offsite locations. 

9.3.4. Backaround lnvestiaation 

As part of the assessment of background chemistry and surface water quality, surface water and sediment 

samples will be collected from four locations: two from river and stream settings and two from small ponds 

(Figure 9.19). The sampling locations currently subjected to background sampling by Mound Plant 

include: 

- the Great Miami River approximately 17 miles north-northeast of Mound Plant (39" 51' 
18.5"N, 84" 10' 17"W). 

- an unnamed pond along Diamond Mill Road approximately 6 miles northwest of 
Mound Plant (39" 41' 12"N, 840 22' 0O"W). 

- the creek above the unnamed pond along Diamond Mill Road (390 41' 12"N, 84" 22' 
0O"W). 

- the unnamed pond in the State Game Preserve 32 miles southeast of Mound Plant 
(390 1 1 ' 12"N latitude and 83" 53' 3OUW longitude). 
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In addition, two other locations will be identified for sampling of surface water and sediment in a second 

phase. These locations, which will be identified in the field after the analysis of results for airborne 

deposition sampling, are 

- at a pond location outside the zone of airborne contaminant influence from the 
Mound Plant, and 

- at a stream location outside the zone of airborne contaminant influence from the 
Mound Plant. 

These six background surface water and sediment locations were selected to represent different 

environmental settings and would be outside the airborne contaminant zone of influence from the Mound 

Plant. It should be noted that the zone of influence from the Mound Plant may change based on the soil 

sampling (section 8) and air quality investigation (section 10) being conducted. Information from this part 

of the investigation will be used to reevaluate the background sarnpling locations. Should it be found that 

one or all of the above identified background locations lie within the zone of influence, new locations will be 

selected outside the area of influence. 

The Great Miami River location, the State Game Preserve pond, and the unnamed pond along Diamond 

Mill Road northwest of the plant are locations where Mound Plant currently collects background samples 

for radionuclides. The coordinates of these locations were taken from the map of off-plant sarnpling points @ (Mound Plant drawing FSC 880093) that will be included in the She Scoping Report: Volume 8 - 
Environmental Monitoring Data. The Diamond Mill Road and creek locations appear to be small 

watersheds with geomorphic settings similar to those of the plant and appear to be easy to locate on a 

USGS 7.5-minute topographic map. The soils maps of Warren County are not available at this writing, but 

will be compared before actual sampling is performed to ensure the similarities of these sites to the Mound 

Plant setting. 

The surface water and sediment samples for the streams and ponds will be collected twice: once during 

high flow conditions in the wetter spring season (April), and once during drier conditions in October. The 

surface water and sediment will be sampled twice because it has the potential for high variability in the 

concentrations of chemical constituents, depending on the flow conditions. A discrete grab sample will be 

collected at each sample location. 

The samples from a pond or stream would be collected at locations shown on the generic stream reach 

and pond as displayed in Figure 9.20. Although the dimensions of each specific water body will be 

different, the generic sampling locations should provide a consistent method to locate each sampling point 

in the water body of interest. Methods in sample location selection and methods employed for sampling 

on Mound- Plant will be used at these locations. One geotechnical sample will be taken from each 
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a background location to analyze for particle size distribution. No other geotechnical samples will be 

collected from any background locations. 

The ponds selected for sampling will be divided into quadrants. sediment samples will be collected from 

the center of each quadrant and center of the pond as discrete samples. The surface water VOC sample 

will be collected at the center of the pond. Three surface water samples will be collected in each pond, 

including the center of the pond, near the effluent (if known), and near the influent (if known). If the pond 

influentleffluent are not known or identifiable, the other two samples will be collected on either side of the 

pond, equidistant from the center. Field parameter measurements of pH, temperature, specific 

conductivity, dissolved oxygen, and redox potential will be collected on surface water samples. 

If necessary, additional analysis may be conducted on selected discrete samples. 

Surface water and sediment samples from the selected streams will be discrete grab samples from two or 

three locations along the stream reach (Figure 9.20). The three sediment sample locations on the Great 

Miami River will be in a transect across the river at the selected location. The surface water sample from 

the Great Miami River will be collected from middepth of the river at the center location in the transect. 

The analytical suite for the background samples will include those analytical parameters shown on 

@ Table lX.9. 
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Table IX.9. Analytical Specifications for Background Investigations of Surface Water and Sediment 

Phase l 

Environmental Samples 

Surface Water samplesa 

Sample Location/Number: 

Analytical Parameters: 

Sediment Samples 

Sample/Location Number: 

@ Analytical Parameters: 

Phase I1 

Surface Water Samplesa 

Sample Location/Number: 

Analytical Parameters: 

Sediment Samples 

Sample Location/Number: 

Analytical Parameters: 
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ALL LOCATIONS SAMPLED TWICE 
- Great Miami River (1) 
- Diamond Mill Road Pond (3-6) 
- Game Preserve Pond (3-6) 
- Diamond Mill Road Stream (2) 

Analytical parameter list; field parameter list; 
Great Miami River locations--analytical parameter list 
plus VOCs and semivolatile organic compounds 

ALL LOCATIONS SAMPLED TWICE 
- Great Miami River (3) 
- Diamond Mill Road Pond (5) 
- Game Preserve Pond (5) 
- Diamond Mill Road Stream (3) 

Analytical parameter list; Great Miami River 
locations--analytical parameter list plus VOCs and 
semivolatile organic compounds 

ALL LOCATIONS SAMPLED TWICE 
- Pond to be determined (3-6) 
- Stream to be determined (2) 

Analytical parameter list; field parameter list 

ALL LOCATIONS SAMPLED TWICE 
- Pond to be determined (5) 
- Stream to be determined (3) 

Analytical parameter list 
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Table IX.9. (page 2 of 3) 

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 SpikeIMatrix Spike Duplicates 
Number: 

Analytical Parameters: 

ANALYTICAL PARAMETER LlST 
TAL inorganics 
Bismuth 
Fluoride 
Lithium 
Molybdenum 
TCL pesticides1PCBs 
lsotopic plutonium (238, 2391240) 
lsotopic thorium (228, 230, 232) 
lsotopic uranium (2341235, 238) 
Strontium80 
Tritium 
Gamma spectrometry 
Nitrate/nitrite 
Chloride 
Sulfate 
Total organic carbon 
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1 in every cooler containing VOCs 

v o c s  

1 per group of 10 or fewer geochemical samples 

Analytical parameter list 

1 per group of 20 or fewer geochemical samples 

v o c s  

1 per group of 10 or fewer geochemical samples 

Analytical parameter list 

1 per group of 20 or fewer geochemical samples 

Consistent with primary sample 

FIELD PARAMETER LlST 
pH 
Temperature 
Dissolved oxygen 
Redox potential 
Specific conductivity 
Flow rate 
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Table IX.9. (page 3 of 3) 

Surface Water Sam~les Only 

Ammonia 
Nutrients (TKN, TP) 
Total dissolved solids 
Total suspended solids 
Alkalinity 
TAL inorganics (dissolved) 
Radium-226 
Americium-241 

Sediment Samples Only 

Particle size distribution 
pH 

'Surface soil samples will be obtained according to Mound Plant ER Program SOP 5.2, Soil Sampling with 
a Spade and Scoop (revision 3). 

ER - Environmental Restoration 
PCBs - polychlorinated biphenyls 
SOP - Standard Operating Procedure 
TAL - Target Analyte List 
TCL - Target Compound List 
TKN -total Kjeldahl nitrogen 
TP - total phosphorus 
VOC - volatile organic compound 
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10. METEOROLOGY AND AIR QUALITY 

The goal of the meteordogical and air quality investigation is to characterize the meteordogical conditions 

at the Site in order to evaluate atmospheric contaminant transport, contaminant dispersion and potential 

areas of contaminant deposition. The meteordogical element of this program will describe the climatdogy 

of the region and will identify and characterize the meteorology parameters and data that are required to 

evaluate the dispersion and transport of source pollutants via the air pathway. The fdlowing subsections 

summarize what Is known about the dirnatdogy and meteordogy of the area, what is needed to fulfill the 

requirement set forth in the FFA and what work will be implemented to fulfill the data needs. 

10.1. OVERVIEW 

This subsection provides a background description of meteordogical conditions in the Mound Plant region 

and lists the types of meteorological data that are collected on a continuous basis at Mound Plant. In 

addition, a description is provided of the existing Mound Plant air monitoring network, induding sampling 

locations, types of samples collected, and frequency of sampling. 

The climate of the area is continental, with moderate extremes in temperature. Summers are rather warm 

and humid, with an average dally maximum of 86.g°F. The relative humidity ranges from 50 percent in the 

winter to 85 percent in the summer. Winters are moderately cdd. with an average of about two days of 

subzero weather and frequent periods of extensive cloudiness. The average.daily minimum temperature in 

January is 23.1'~. Autumns are predominantly cod and dry. Spring is the wettest season. Severe 

weather is mostly associated with heavy thunderstorms in the summer, resulting in damaging winds and 

local flash flooding. 

Tornadoes occur in the region, but not frequently, and most have paths that are short and narrow. The 

interplay between general atmospheric processes and topography is minimal; however, the lifting of moist 

air masses over the hllls of the southern half of Ohio tends to increase the yield of rainfall, especially in 

winter and spring (MRC 1985b). The probability of a tornado hitting the site In any given year is calculated 

to be about lo4, a frequency of once every 840 years. The April 3,1974, tornado at Xenia, Ohio, which is 

approximately 25 miles northeast of..Mound Plant, was one of the most severe recorded in the United 

States. 
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Essentially all of Ohio is subject to damaging hailstorms two or three times per year. There is no hailstorm 

season as such, but the peak frequency (less than one per month) for the region occurs during April. The 

most commonly reported hailstones are 112- to 314-inch in diameter and cause little or no property 
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damage. However, much larger stones are associated with the more severe thunderstorms. Hard hail 

1 inch in diameter and larger will cause heavy damage to roofs, will pit thin steel surfaces (of automobiles. 

for example), and may break windows. 

Precipitation is common in all seasons. The average annual rainfall equivalent is about 40 inches, including 

about 27 inches per year of snow. The maximum 24-hour rainfall recorded in Dayton is 4.56 inches. 

Tables X.l and X.2 give the normal monthly precipitation data for Miamisburg and the regional maximum 

monthly totals, respectively (DOE 1979). 

Ice storms in the form of freezing rain or sleet occur occasionally in the region. One or two occur each 

winter; however, they usually result in such a slight accumulation of glaze ice that they have little or no 

effect other than slight inconveniences to traffic. Moderate to heavy ice storms occur about once every 

four or five years and can be quite damaging to utility lines and trees, in addition to causing traffic hazards. 

The surface wind flow at Dayton is predominantly from the southwest quadrant. Average annual wind 

speeds range fmm about 7 to 10 miles per hour (mph). A study conducted to evaluate air pollution 

potentials in urban areas showed that the lowest wind speeds and the lowest mixing heights (the height 

. above the surface through which relatively vigorous vertical mixing occurs) and, therefore, the greatest 

potential for air pollution, occur on summer mornings in Dayton. The "fastest mile' on record at Dayton Is 

78 mph. vhe 'fastest mile' is the highest wind speed lasting for any time interval during which a length of 

air one mile long passes a wind instrument.) Figure 10.1 and Table X.3 show the wind direction and 

frequency for Mound Plant (MRC 1982,1983,1984,1985a, and 1987). 

10.1.4. Onsite Meteorology 

Onsite meteordogical data are being collected continuously at Mound Plant. A weather station was put 

into operation in 1973 to automatically accumulate measurements of wind speed, direction and 

atmospheric stability. The meteorological tower is 160 ft (50 m) above the ground and is located at T 

Building. These data are used to update a diffusion m d d  for atmospheric dispersion of airborne effiuents 

from the plant stacks. Relative humidity, precipitation, and temperature are measured at a station at the 

base of the tower. In January 1992, a second meteordogical tower was installed in the plant valley to 

accumulate data on wind speed, direction, and temperature at lower elevations. The second tower is 30 ft 
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(10 m) above the ground and is mounted on Building 113, next to Building 57. The second tower provides 

data for modeling of near-ground releases. 

Mound Plant also has an Atmospheric Release Advisory Capability. This is a computerized system for 

rapidly calculating the potential exposure of individuals in the event of an accidental airborne release of 

toxic material. The central computer for the Atmospheric Release Advisory Capability is located at the 

Lawrence Livermore National Laboratory at Livermore, California. In the event of an accidental airborne 
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Table X.1. Monthly Precipbtion in Miamisburg, Ohio 

Number of Days 
Greater Than 

Month ~ o r m a l ~  (in) 0.5 inc 

Jan 
Feb 
Mar 
APr 
May 
Jun 
Jul 
Aug 
S ~ P  
oct 
Nov 
Dec 

Annual 40.59 25 

0 %ompiled through 1975 
'30-yr record 
'1 0-yr record 

Reference: DOE 1979 
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Table X.2. Maximum Monthly Precipitation at Miamisburg, 
Dayton, and Cincinnati, Ohioa 

Abbe 
Observaty 

Month !Aiarnisburgb (in) ~ayton' (in) Cincinnat~ (in) 

Jan 
Feb 
Mar 
Apr 
May 
Jun 
Jul 
Aug 
S ~ P  
Oct 
Nov 
Dec 

aCompUed through 1975 
1 0-yr record 

'43-Yr record 
d42-yr record 

Reference: DOE 1979 

Mound Plant, ER Rogrm 
R . v l r k n 2  

RI/FS, O.U. 9, Stte-Wld~ Work Plur 
Juno 1991 

Moteoro&gy Md Alr Owlhy 
~ 1 0 , ~ 4  



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

Figure 10.1. Wind direction frequency distribution for Mound Plant. 
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a Table X.3. Average Wind Speed and Direction for 1981-1984, and 1986 

Direction 
Average 

Frequency (%) 
Average 

Speed (mph) 

N 

NNE 

NE 

ENE 

E 

ESE 

SE 

SSE 

S 

SSW 

SW 

WSW 

W 

WNW 

NW 

NNW 

CALM 

Reference: MRC 1982,1983,1984,1985a, and 1987. 
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release of toxic material, the onsite meteorological data from Mound Plant will be used along with data 

@ from the U.S. Air Force Global Weather Control and the National Oceanic and Atmospheric 

Administration's Weather Services to plot the aerial movement of the release to the atmosphere (MRC 

1985b). 

10.1.5. Air Quelitv Monitorina Network 

An extensive air quality surveillance program is in existence at the Mound Plant. This monitoring is being 

conducted by plant personnel. Airborne radionuclides and particulates are being monitored. Sampling 

occurs on a scheduled basis for plutonium-238, tritium, uranium, and particulates. Table X.4 lists the 

parameters monitored, the number of locations, and the frequency of measurement. Offsite and onsite 

sampling locations are shown in Figures 10.2 and 10.3. A summary of annual releases is given in Table 11.1. 

10.1.6. Radionuclides 

The off-plant air sampling network consists of 15 continuously operating air sampling stations used for 

sampling tritium oxide, plutonium-238, and particulates. Ten of these 15 sampling stations are located 

within a 1.6-km (1 -mile) radius of Mound Plant and are used. to determine the impact from stack emissions. 

Four samplers are located in or near population centers, and the remaining sampler is approximately 44.8 

km (28 mi) from the Mound Plant in the least prevailing wind direction. This sampler receives no 

measurable contribution from Mound Plant operations and serves as a baseline sample for computing 

background environmental levels. The sampling stations used to characterize the impact of stack 

emissions are located at critical distances and directions, based on a diffusion model developed for the 

Mound Plant. The on-plant air sampling network consists of f i e  sampling stations used for sampling 

tritium oxide, plutonium-238 and particulates. 

Two types of samples are collected at each sampling station. One is a particulate air sample used to 

determine particulate concentration and for plutonium-238 analysis. The other, collected from a bubbler- 

type sampler, is for tritium oxide analysis. Plutonium-238 analyses are performed on a monthly composite 

for three sampling locations, and on quarterly composites for the other offsite locations. Particulate and 

tritium concentrations are determined on a weekly basis. 

Tritium (oxide) in the air is collected in solution. Tritium oxide rather than elemental tritium is sampled and 

analyzed because about half of the tritium emission is in the oxide form, and the Derived Air Concentration 

(DAC) is much more restrictive (25,000 times) for tritium oxide than it is for elemental tritium. The DAC is 

the concentration of a specified radionuclide in air which, if breathed by Reference Man (ICRP 30 1979) for 
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0 Table X.4. Existing Air Monitoring Network at Mound Plant 

Air Surveillance Sampling Frequency Parameters 

Offsite: 15 locations 

Onsite: 5 locations 

Stack Emission: 10 locations 

Weekly 

Weekly 

Daily 

Tritium oxide, 
plutonium-238, 
particulates, 
uranium 

Tritium oxide, 
plutonium-238, 
particulates, 
uranium 

Tritium, . 

plutonium-238, 
uranium 
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Jurw 1991 
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Figure 10.2. Off -plant air sampling network, 15 locations. 
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a working year of 2000 hours (50 weeks at 40 hours/per week) under conditions of light activii (breathing 

rate of 0.020 m3/min), would result in the Annual Umit on intake (AU) by inhalation. 

10.1.7. Nonradioactive Airborne Emissions 

Table X.4a summarizes data for nonradioactive airborne emissions from the Mound Plant for the years 

1976 through 1990. The primary source of nonradioactive airborne emissions is the Mound steam power 

plant. The power plant is normally fueled by natural gas. However, during unusually cold weather the gas 

supply to Mound may be interrupted, causing the plant to bum fuel oil with 1 percent sulfur content. 

Particulate emissions from the steam power plant averaged 0.01 8 pounds per million British Thermal Units 

(lb/106 BTU) of input. This value is approximately 16 percent of the Ohio EPA's particulate emission 

standard. Sulfur oxide emissions from the power plant averaged 0.038 lbs/106 BTU input. This value is 

approximately 2 percent of the Ohio EPA's emission standard. 

There are three additional sources of airborne emissions at Mound. A paint spray booth is operated 

intermittently in the Mound paint shop. Organic emissions from the paint spray booth averaged 1.41 

ibs/day. Ohio EPA permit conditions specify total quantity paint used per day instead of actual amounts 

emitted. Wastes from operations invoking explosives are disposed of by open burning under a permit 

issued by the Regional Air Pdlution Contrd Agency (RAPCA). Particulate emissions from explosives 

burning averaged 8.66 Ibs/year. There are no applicable standards regarding the burning of explosives. 

@ Fire fighter training exercises are held at an open outdoor facility under a burning permit iswed by RAPCA. 

Particulate emissions from this source averaged 141.5 Ibs/year. There are no applicable standards 

regarding emissions during fire fighter training exercises. As shown in Table X . 4 ,  

nonradioactive emissions from the Mound Plant for the years 1976 through 1990 were below standards set 

by the Ohio EPA. These nonradioactive airborne emissions appear to have had minimal impact on ambient 

air quality. 

Other relatively small airborne releases have been from numerous ventilation ducts across the plant as well 

as permitted and registered sources. The latter indude vapor degreasers, asbestos preparation activities, 

carpentry and machine shops, and fuel dispensing facilities (DOE 1991p). No release data are available 

from any of these small sources. 

10.1.8. Com~liance with National Emissions Standardg 

Since 1985, Mound Plant computes and reports to EPA the results of environmental monitoring and 

modeling of the effective dose equ'balent (EDE) to the public from ambient air in compliance with the Clean 

Air Act, 40 CFR 61 - Subpart H - National Emission Standards for Emissions of Radionuclides Other Than 

Radon from Department of Energy Facilities. These reports include the monitored doses as well as the 

doses calculated using the computer code AIRDOS-EPA and CAP48 for the radionuclides plutonium-238, 

plutonium--239, tritium. uranium-234, and uranium-238. 
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Table X.48. (page 2 of 2) 

*Ohio EPA emission standard of 0.02 lb l10~ BTU input for years 1986 through 1990. Emission standard of 0.2 lb l loe BTU input for years 1976 through 1985. 
b ~ h i o  EPA emission standard of 1.6 lb l10~ BTU input. < 'Ohio EPA permit condition of paint usage, not actual emission rate. 

8 lb l loe BTU - pounds per million British Thermal Units. 

' P  NA - not applicable 

MSRIM 2.X4A 02128192 

Pollutant: 

Year Source: 
b 

1989 

1990 

Organics 

Paint ShopC 

3.5 lblday 
N A 

2.2 lblday 
N A 

1.41 

N A 

Emissions: 
Percent of standard: 

Emissions: 
Percent of standard: 

Sulfur Oxides 

 ower rho use^ 

0.003 1b l10~ BTU input 
0.2 

0.001 1bl10~ BTU input 
0.06 

0.038 

2.31 

Particulates 

Average emissions: 

Average percent of standard: 

Powerhouse' 

0.005 lbl lo8 BTU input 
25 

0.005 l b l10~  BTU input 
25 

0.01 8 

15.94 

Explosives Burning 

2.3 Ib 
N A 

2.5 Ib 
N A 

8.66 

N A 

Fire Fighter Training 

91 1b 
N A 

27 Ib 
N A 

141.5 

N A 



The AIRDOS code for calendar year 1989 gave a maximum radionuclide concentration in the north- 

@ northeast direction at 700 meters, and the CAP438 code gave a maximum result in the north-northeast 

direction at 1,000 meters. The CAP-88 code calculated an EDE of 2.7 millirem (mrem) that included an 

accidental one-time release of 38,200 Ci of tritium that occurred on November 8, 1989. The EDE calculated 

without the release was 0.22 mrem, which was assumed to represent the normal, planned plant operations. 

The EDE measured from the monitoring data was 0.31 mrem for the airborne pathway. In practice, the 

measured doses are generally slightly higher than the AIRDOS/CAP-88 codes predict, but in the instance 

of the one-time release, the models predicted higher doses than were actually measured. The model 

distributes the release according to the average annual wind dose (Figure 10.1) rather than in the direction 

that the release was actually dispersed. The actual estimated dose from the one-time release, based on 

Gaussian diffusion calculations, was 0.05 mrem, whereas the monitoring data gave a maximum dose of 

0.0004 mrem. The EPA air emission standard is 10 mrem EDE. 

10.2. INITIAL EVALUATION AND DATA NEEDS 

The annual environmental monitoring reports that have been published each year since 1975 provide 

historical air quality data. The air quality data collected provides an assessment of radioactive and 

nonradioactive emissions from Mound Plant. Plutonium-238 and tritium oxide emissions were 

characterized. In 1988, the average incremental concentrations (the concentration value that exceeds 

normal environmental levels) of plutonium-238 and tritium oxide in air at all offsite locations were 3.6 x 10-l8 

bCi/rnL and 9.6 x 10-l2 aCi/mL. These average concentrations correspond to 0.01 percent of the Derived 

Concentration Guidelines (DCG) for each of these radionuclides (EG&G 1989a). The DCG is the 

concentration of'a radionuclide in air or water which, under conditions of continuous exposure by one 

exposure mode (i.e., ingestion of water, submersion in air, or inhalation) for one year by Reference Man 
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(ICRP 1975), would result In either an effective dose equivalent of 100 mrem (1 mSv) or a dose equivalent 

@ of 5 rem (so mSv) to any tissue. including skin and lens of the eye. 

The nonradioactive emissions due to normal plant operations are particulates, sulfur oxides, and organics. 

According to the 1988 Environmental Monitoring Report (EG&G 1989a), all routine nonradioactive air 

emissions fell within applicable standards. 

The Final Environmental Impact Statement (DOE 1979) also contains historical information on the types 

and quantities of emissions released from Mound Plant. The emissions covered include pollutants released 

from the burning of explosive wastes, from test firing operations, from the steam generator, and from the 

processing of tritium and plutonium-238. Emissions from these operations include undisclosed 

particulates, carbon monoxide, carbon dioxide, oxides of nitrogen, water vapor, particulate plutonium-238, 

and tritium. 

The EIS (DOE 1979) also Indicates that radioactive emissions fall within accepted ranges. In 1977, the 

annual dose commitment calculated from tritium oxide monitoring data for populations living in the vicinity 

of Mound Plant amounted to approximately 10 percent of the tritium oxide dose that would be received 

from natural tritium background (DOE 1979). The annual dose commitment is the time-integral of the dose 

equivalent rate in a particular tissue or organ that wUI be received by an individual following an intake of a 

radionuclide into the body which occurs during a oneyear period. The natural tritium background is the 

tritium concentration found in the environment at a distance from the plant where Mound Plant operations 

would have no impact. This report identified the potential exposure pathway for tritium oxide as inhalation 

and skin absorption. The annual dose commitment of plutonium-238 was calculated using worst case 

assumptions. The calculated maximum values of .044 mrem for bone and 0.1 10 mrem for the lung for an 

individual in the offsite population was well within the guidelines given in Chapter 0524 of the 1977 DOE 

Manual (DOE 1979). The EIS identified the primary exposure pathway for plutonium-238 as inhalation. 

According to data collected by previous investigations (EG&G 1989a, DOE 1979) the preliminary 

assessment of impact related to air emissions from Mound Plant is considered to be small or negligible. 

10.2.1. Meteoroloaical Data Needg 

The Mound Plant is currently operating two onsite meteordogical monitoring stations designed to collect 

measurements of wind speed, direction, temperature, precipitation, and relative humidity. Data on 

barometric pressure and solar radiation are not currently cdlected. Conditions of atmospheric stability are 

calculated from the standard deviation of wind speed and direction. 
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The data from the onsite stations may be sufficient to characterize the wind flow conditions across the Site. 

The dder 50-m tower (160-ft) was designed to monitor atmospheric conditions commensurate with stack 

releases. The newer 10-m tower in the plant valley is designed to monitor atmospheric conditions at 

ground level elevations. Over 15 years of data are available from the dder tower, but little is currently 

available from the newer one. Additional meteorological data are required that will be site-specific for 

dispersion model input. These data should include 

- ambient air temperature; 

- transport wind speed and direction at 10 m; 

- standard deviatlon of the vertical wind direction over a 1 -hour period; 

- standard deviation of the vertical wind speed fluctuations over a 1 -hour period; 

- the average horizontal wind speed for a 1 -hour period; 

- wind speed and direction at ground level and stack height (-50 m) and bilevel 
temperatures; and 

- as a minimum, one full year of meteordogical monitoring from both onsite towers. 

Meteordogical monftoring data from the region are required to support the analysis of evapotranspiration 

as part of the ecological assessment. Regional climatological data are routinely collected at the Dayton 

airpon by the National Weather Service (NWS). Climatic data, including barometric pressure, relative 

humidity and dew point, monthly temperature averages and extremes, and inversion conditions, should be 

consistent over the region. Additionally, upper air data will need to be obtained from the closest and most 

representative meteordogical station in the area. Candidate stations include Dayton and Wright-Patterson 

Air Force Base. 
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* 10.22 Air Qualitv Data Needs 

The existing air quality monitoring network was designed for and is deemed sufficient by DOE to 

characterize emissions from current plant operations. The network, consisting of 20 sampling sites, is 

designed to assess the impact of emissions from the Mound Plant on the surrounding air quality. The 

network is sufficient in spatial distribution (fwe on-plant, ten within a 1.6-km radius, four in major population 

centers, and one 44.8 km from the Mound Plant) to detect the movement of operational emissions. The 

appropriate use of the current network to monitor emissions from ER Program sites has neither been 

evaluated nor have any emissions been identified. Monitoring for the latter should be based on identified 

sources, contaminant types and approprbte monitoring methods and locations. 

Full horizontal and vertical characterization of contaminants are generally associated with large sources of 

air emissions with variable emission rates. Studies of prevention of significant deterioration (PSD) are 

typically appropriate for these sources. No such sources are currently known at Mound Plant, particularly 

the ER Program sites that invdve generally low levels of contamination. 

The air quality data needs for the ER Program at Mound Plant must focus on the potential for releases to 

the air pathway from nonoperational sources. The known sources includes such areas as the historic 

landfill and other burial or spill sites that may potenthlly release vdatiJe compounds; thorium- and radium- 

@ contaminated sites, such as the d d  cave (DOE 19900), that may release radon as a daughter product of 

radioactive decay; and plutonium-contaminated soils that may release particulate materials through 

resuspension. The entire suite of potential release sites in the ER Program needs to be evaluated for its 

potential contribution to contaminants to the air pathway. 

10.3. WORK PLAN RATlONALE 

The goal of the meteordogical and air quality investigation is to characterize the meteordogical conditions 

at the Site in order to evaluate atmospheric contaminant transport, contaminant dispersion and potential 

areas of contaminant deposition. The air quality investigation will be phased to provide data for the 

potential for contamination, measurements of contamination levels, dispersion characteristics and the need 

for monitoring. The investigations focus on the ER Program sites and their potential for air quality 

degradation. These investigations will provide data to the risk assessment and will characterize the air 

pathways across the Site. A complete assessment of the air quality on and adjacent to the Mound Plant, 

due to ongoing operations, is beyond the scope of this work plan. 
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The objectives of the air quality and meteordogical assessment are as follows: 

- obtain meteordogical data to support the meteordogical assessment and 
contaminant transport assessments; 

- determine presence or absence and the rate and amount of release of chemical and 
radidogical contaminants from ER Program sites; 

- characterize the chemical, radiological and physical composition of any contaminants 
released; 

- determine the dispersion characteristics of any contaminants measured; 

- determine the need for local or regional air quality monitoring; 

- determine the appropriate use of existing stations within the monitoring network; 

- determine the specifications for any new stations that may be required; and 

- establish monitoring stations as appropriate. 

Climatological data will be obtained from the onsite meteordogical stations maintained at Mound Plant. 

Current and historical data will be complled and analyzed for Inclusion into a report on meteordogical and 

dimatdogical conditions at the Site. Additional data unavailable from the plant will be obtained from the 

National Climate Data Center (NCDC) in Asheville, North Cardina (telephone 704-259-0682). The NWS 

office in Dayton typically maintains a Re that is folwarded to the NCDC after 90 days. 

The air quality investigation itself will consist of three phases with Phases I and II defined by a completion 

milestone and recommendations to implement the following phase. Phase I will consist of a compilation of 

the ER Program potential release sites, the contaminants expected at these sites, and any existing data, 

such as contaminant concentration data from previous studies. From this information, a strategy will be 

developed and a plan written that will define the areas to be sampled, where, and by what methods the 

samples should be taken, over what time periods and for what parameters. A general list of topics that 

may be included in the Phase I work plan is given in Table X5. The end of Phase I will be a sampling and 

analysis plan to analyze point source contaminants. A modification to the QAPP will also be provided to 

cover these specific sampling activities. 

Phase ii will be the implementation of the sampling plan. This effort will provide data and will measure any 

releases or evaluate the hypothesis that no releases exist. These data will be evaluated through an 

atmospheric dispersion model that will predict where the measured contaminants should be monitored. 

The stations within the existing network will be evaluated to see if they are appropriately located. The 

Phase II report will then plan the installation of any additional sampling equipment that will need to be 

installed, either at new or existing locations. 

Phase Ill will implement the monitoring program, if necessary. 
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Table X.5. General List of Topics to be Considered in the 
Phase I Work Plan for Air Quality Assessment 

- Potential release sites and suspected contaminants 

- Analytical parameter selection criteria (e.g., vapor pressure Henry's law constant) 

- Sampling site selection criteria 

- Regulatory standards and ARARs 

- Analytical levels (DQOs) 

- Sample collection SOPS 

- Quality assurance for analytics 

- Selection of dispersion model(s) and list of data needs for modeling vapor and 
particulate transport 

- Meteorologic conditions including 

- wind direction and velocity at 10-m and 50-m heights 

- relative humidity 

- barometric pressure 

- temperature 

- precipitation 

Mound Plane ER Program 
Revision 0 
YDOU*lODOC 

RI/FS, O.U. 9, SHaWlde Worlc Plan 
Febrrury 1992 .. 

Meteorology and Air Oualtty 
Settlon 10, page 15 



11. HUMAN POPULATION AND LAND USE 

11.1. OVERVIEW 

Miamisburg is mostly a residential community with some supportive commercial facilities and limited 

industrial development. Much of the residential, commercial, and industrial development within a 5-mile 

radius of the Site is concentrated on the Great Miami River flood plain. The adjacent upland areas are used 

primarily for residences and agriculture or are unused open spaces. Most of the residential development 

on the upland areas is relatively new in comparison to development on the flood plain. It is likely that most 

future development in the area will occur on the upland areas. The current land use for a 5-mile radius 

surrounding Mound Plant is summarized in Table XI.1. 

Miamisburg has 13 parks and 4 playgrounds. Mound Golf Course and Miamisburg Mound State Memorial 

Park, both directly east of the facility across Mound Road, are heavily used during favorable weather. The 

park is the site of a 68-ft-high ancient Indian mound, located 380 ft east of the Mound Plant boundary. 

Other recreational areas within 1 mile of the facility that are used extensively during the summer include the 

Miamisburg municipal park and swimming pool (located immediately west of Mound Plant), Harmon 

Athletic Field, and Library Park (MRC 1985b). 

There are no large lakes within a 5-mile radius of the Site. Several fishing ponds are located 3.5 miles 

north-northeast in inactive gravel pits. Some vestiges of the old Miami-Erie Canal lie between the Conrail 

Railroad and the Dayton-Cincinnati Pike to the west of the Site. The City of Miamisburg has maintained two 

very small recreation ponds in the Miamisburg municipal park in this area (Figure 11 . l ) .  In 1978, 

Miamisburg converted the north pond into a lined, brine-filled solar pond to heat water for the municipal 

swimming pool. In late 1990, the solar pond was being removed from service and infilled with soil. 

The major water body in the vicinity of the Mound Plant is the Great Miami River. It is approximately 150 to 

200 ft wide in this area. There is no commercial barge traffic or commercial fishing, but some pleasure 

boating and sport fishing do occur, usually during the summer. 

Agricultural land within a 5-mile radial area around the Site is primarily used for corn and soybean 

production and for livestock grazing. In 1970, 74 percent of Montgomery County was listed as agricultural 

or vacant land, and 84 percent of Warren County was similarly classified. Some of these lands have been 

developed for residential housing since these estimates were made. Updated detailed land use figures for 

the area are currently scheduled to be available from the Miami Valley Regional Planning Commission by 

mid-1 992. 
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Table XI.1. Land Use Within a Five-Mile Radius of Mound Plant 

Land Use Montgomery County Warren County 

Residential 
Acreage 
Percentage of total land 

Commercial 
Acreage 
Percentage of total land 

Industrial 
Acreage 
Percentage of total land 

Other Developed Land 
Acreage 
Percentage of total land 

Agricultural and Vacant 
Acreage 
Percentage of total land 

Total Acreage 

Reference: MRC 1985b 

Mound plant, ER Program 
Rmvwon2 

RI/FS, 0. U. 9, Sltamde Work Plrn Human Popul.tkn and Land Us8 

June 1 QBl sectkwl11,~2 



Figure 11.1. Approximate boundaries of the Miamisburg municipal park. 
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a 11.1.2. Po~ulation in the Mound Plant Area 

The 1980 census gives the population of Miamisburg as 15,300, of Dayton as 199,540, and of Montgomery 

County as 571,700. Preliminary figures from the 1990 census indicate that the population in Dayton and 

Montgomery County have decreased. The higher numbers will be used for the RI/FS until the 1990 census 

data is made final in March 1991. There is no large seasonal variation in population for the local area 

surrounding Mound Plant. There are no major parks, major landmarks, or tourist attractions that draw a 

significant seasonal transient population to the area. There is, however, a significant variation of 

community members using facilities in close proximity to Mound Plant. During the spring and summer, the 

Mound Golf Course, the Miamisburg Municipal Park and Swimming Pool, the Mound State Memorial Park. 

and the Great Miami River attract recreational users. 

Figure 11.2 depicts the local urban populations. Daily variations in the population do occur on the Mound 

Plant and in the immediate Miamisburg area. There are approximately 2,300 employees at the facility from 

7:00 a.m. to 500 p.m. during the 5-day work week. Most of these employees are concentrated in the 

northwest area. Approximately 100 employees work on Saturdays, and 50 work on Sundays and at night 

(MRC 1985b). 

11.1.3. Historic and Archseolo~ical Resources in the Mound Plant Area 

The only historic landmark in the vicinity of Mound Plant is the Miamisburg Mound, an ancient Indian 

mound located 380 ft east-southeast of Mound Plant in Miamisburg Mound State Memorial Park 

(Figure 4.1). The mound, a symmetrical, conical earthwork, 68 ft high and 800 ft in perimeter, is one of the 

largest of its type. It is believed to be the sepulcher of a chief of the Adena culture of Mound Builders who 

inhabited the Ohio region as early as 800 B.C. (DOE 1979). 

In 1990, Archaeological Services Consultants, Inc. was retained by EG&G Mound Applied Technologies to 

complete a literature review update and an archaeological survey of the Mound Plant and the adjacent run 

off ditches which included a portion of the Miami-Erie Canal. The purpose of this investigation was to 

determine whether archaeological resources exist within the area, and if any identifiable.cu1tural resources 

are eligible for inclusion in the National Register of Historic Places. The literature search of historcial 

records indicated that four buildings appear to have existed within the main plant boundary. The four 

buildings consisted of two farmhouses which were shown on an 1875 county atlas, and two houses which 

were noted on the historical records of 1904-1905. Also, the historical records from 1914 indicated that two 

crescent shaped earthworks existed within the main plant boundary (8eamer 1991). All structures were 

located in areas upon which modern structures now exist, or in heavily developed areas. Consequently, 

none of these structures, nor remnants of them, were located during the field survey (Beamer 1991). Four 
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historic sites were inventoried within the project area during the archaeological survey which was 

completed in March. 1991. These consisted of a portion of the Miami-Erie canal and associated features. a 

bridge, a bridge remnant, and a 1935 city water well. None of the sites meet the minimum requirements for 

inclusion into the National Register of Historic Places, and no further work is recommended (Beamer 1991). 

1 1.2. INITIAL EVALUATION 

The FFA between the DOE and the EPA requires the collection of data, as necessary, to characterize 

human populations and land use. Most of the data has previously been collected for a variety of Mound 

Plant reports and is currently being updated. The primary source of existing data is the 1973 Safety 

Analysis Report (Dames and Moore 1973) and the 1979 Environmental Impact Statement (DOE 1979). 
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Figure 11.2. Populations of urban areas near Mound Plant. 
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These will be superseded by a Safety Analysis Report that is currently being prepared in compliance with 

DOE orders. 

The major data categories for human populations, and where the corresponding data can be found, are as 

follows: 

- The location and use of surface waters will probably be updated by the DOE Safety 
Analysis Report that is in progress. Data on the location of drinking water intakes is 
contained in Mound Plant annual monitoring reports (e.g., EG&G 1989a). 

- The previous safety analysis report (Dames and Moore 1973) included a list of private 
well owners. As part of the RI/FS, EG&G has already executed public notices to 
verify the current number and location of wells and the population served, and is 
planning a supplementary door-todoor interview of local residents in areas not 
served by municipal water supply. 

- Human use and access to the Site and adjacent areas can be updated from two 
sources, the DOE Safety Analysis Report (in preparation) and 1990 Census data. 

- The location of population with respect to the Mound Plant, including proximity, 
residential and commercial facilities, prevailing wind direction, and surface waters, 
can also be updated using the DOE Safety Analysis Report and a review of 1990 
Census data. 

- Special consideration will be given to the identification of potentially sensitive 
subpopulations (e.g., pregnant women, infants, and the elderly) to facilitate the 
characterization of risks posed by the Mound Plant effluents. 

1 1.3. WORK PLAN RATIONALE 

The data necessary to characterize human populations exposed to potential contaminants released from 

Mound Plant will be compiled during the RI/FS for purposes of the risk assessment. No specific field 

investigations are planned. Most of the interpretative work needed to define the human population and 

land use near the Mound Plant. has been previously compiled and published, but the utility of these data 

has been reduced by age. The 1990 census information and the DOE Safety Analysis will be used to 

update the existing database in order to identify and describe the human population potentially affected by 

the plant. Efforts will be taken to identify the sensitive subpopulations (e.g., pregnant women, infants, and 

the elderly) in the area surrounding the Mound Plant. These subpopulations are believed to be most 

susceptible to deleterious effects from the Mound Plant effluents. These subpopulations will be 

characterized by number and location relative to the Mound Plant. This information will be obtained from 

the 1990 census, the Miami Valley Regional Planning Commission, the local school districts, and other 

pertinent sources. The investigation will be focused to identify local schools, residential areas, day care 

centers, hospitals, birthing centers, and retirement homes. The number of pregnant women in the area can 

be estimated from the recent annual birth rates in the local area. This detailed demographic data will 
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e facilitate the characterization of health risks posed by the Mound Plant effluents. Classifications of land for 

rural and agricultural uses will be updated as residential and commercial utility have probably changed in 

the years following the estimates made in the early 1970s. The plant Safety Analysis Report is funded 

under a congressional line item for the plant operation. Residential and commercial facilities near the plant 

will be included In a draft report scheduled to be prepared before the end of 1991. Because of the potential 

for contaminant migration in groundwater, land use, water supply, and population density in the areas 

downgradient of the plant will be examined. Additional information concerning drinking water sources 

affected by the plant will be collected during the residential well investigation described in this work plan. 

The current use of surface water for recreational and irrigational uses will also be examined. 

A NEPA EIS requires the collection of similar information to that required for the CERCLA RI/FS process. 

To the extent possible, these data needs have been combined, and no differing data requirements have 

been identified for human population and land use. 
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12 ECOLOGY 

121. OVERVIEW 

Mound Plant Is located in the Eastern Deciduous Forest Province in the transition zone between the beech- 

maple forest and oak-hickory forest plant associations (Bailey 1978). Much of the Site has been altered 

through construdion and use; however, heavily wooded areas do remain on and near Mound Plant. These 

wooded areas support fauna characteristic of the forest/plant assoclatbn. Additional information can be 

found in the Final Environmental Impact Statement (FEIS) for Mound Plant (DOE 1979). 

The FEIS Indicates that there are no sensitive enviroMnents wfthh the boundaries of Mound Plant 

(DOE 1979), although sensitiie environments are not the only natural resource areas of concern; all areas 

where ecological resources may be exposed to Site contaminants require consideration. The Site, as 

defined In Part IV of the CERCLA Section 120 Agreement, indudes the area within the plant boundaries and 

any area or areas where hazardous substances, pollutants, or contaminants have come to be located, due 

to the activities at Mound ~hnt. Accordingly, some of the areas of concern for bldogical sampling at 

Mound Plant are located outside the plant boundaries. 

Slnce the publlcatlon of the FEIS natural sensitive environmental and potentially sensitive man-made 

environments have been Identifled at Mound Plant. Sensitive environments as d l ned  by the LPA 1ncl"de 

aquatic areas, wetlands, floodplains, wildlife breeding areas, and critical habitats for threatened and 

endangered species. A small area of Mound Plant may be located within the Great Miami River 100-year 

floodplain (Figure 9.3). The floodplain area indudes four potentbl release sites under Investigation by the 

ER Program: the Site sanitary landfill and Area 2 within Area 6, Operable Unit 1; the Mhml-Erie Canal, 

Operable Unit 4; and the spoils disposal area of the Radioactively Contaminated Soils, Operable Unit 5. 

The Main H I  seeps (Operable Unit 2) may also represent a sensitive environment since each Is 

represented by saturated soil and dominant emergent vegetation. This work plan also provides for 

sediment and surface water sampling within the 100-year floodplain In the southwestern part of the plant 

(section 9). There are several man-made aquatic areas at the Mound Plant Site that may qualify as 

sensitive environments. These areas include the asphalt-lined pond; the overRow pond; the retention 

basins; the plant drainage ditch; and the Mhml-Erie Canal, lnduding the South Pond located in the 

Miamisburg Municipal Park These sites are addressed In the Stte-wide ecological assessment. The north 

pond, located in the Mhmisburg Munlclpal Park, is not addressed by the ecological assessment because it 

was drained and dredged in late 1990. Presently, the pond is being backfilled and reclaimed. 

In December 1991, the site was examined to obtain the data necessary for filing of a 'Notice of Intenr in the 

Federal Register to allow sampling in the looyear floodplain of the Great Miami River. As part of this 
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examination, remote sensing data (0.g. serial photographs, soil survey maps, site maps) were collected 

@ and analyzed and a site visit was performed to determine the accuracy of the remote sensing data. 

Because of the time of year the site examination was performed, limited information on vegetation 

communities was obtained. During the ecological characterization, wetland communities, if present, will be 

examined and mapped in greater detail. 
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a 12.2 INITIAL EVALUATION 

General information concerning the flora and fauna that are common in the Mound Plant region is 

contained in the FElS (DOE 1979). The FElS lists common flora and fauna of the Miami Valley. The 

species list is induded in Appendix C of this work plan. 

Natural sensitive environments and potenthlly sensitive man-made areas have been IdentMed at the Mound 

Plant Site (section 12.1). The list of sensitive areas will be modified to indude appropriate sites that are 

delineated during the ecological assessment. 

Mound Plant lies within the range of the Indiana bat, a Federally-listed endangered species. The €PA, in its 

comments on the draft of this work plan, indicated that thls project, as proposed, will have no effect on this 

species. Although this precludes the need for further action on this project to comply with the 1973 

Endangered Species Act, as amended (U.S. Department of the Interior, Fish and Wildlife Service, letter to 

U.S. EPA, May 3, 1990). if new Information indicates that proposed or listed species occur on the Site 

and/or may be affected by remedial investigations or proposed deanup activities, appropriate state and 

federal authorities will be consulted and appropriate measures to protect such species will be 

implemented. 

@ 12.3. WORK PLAN RATIONALE 

Although general information concerning the flora and fauna that are common to the Site region Is 

contained I n  the FEIS, to better understand the ecology of the Site and possible effects of Site 

contaminants to humans and wildlife, additional data are required. Toward this end, the ecological 

assessment at the Site will be performed in a phased approach. Phase I, the ecological fleld assessments, 

will be aimed at obtaining general and specffic information on the ecdoglcal features associated with the 

Site. Table Xll.1 shows the data quality objectives for Phase I. Field and laboratory procedures associated 

with Phase I are presented In Operable Unit 9, Slte-WMe Field Sampling Plan, and in Appendix A. 

The results of Phase I, along with data from the surface water, soil and sediment investigations.will be used 

to perform Phase II, an ecological risk assessment. Phase II will, among other things, provide information 

on the nature and extent of contamination and the potential for site contaminants to leave the site via the 

flora and fauna. The approach for Phase II, the ecological risk assessment, is also presented in Operable 

Unit 9, Site-Wide Work Plan; however, this approach may be refined based on the preliminary and/or final 

results of Phase I. The ecological risk assessment does not require field work; thus, only Phase I needs are 

described in the FSP. 
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The ecological risk assessment, Phase Ii, will be performed to gain an understanding of possible effects at 

the Site bared on the following: 

- toxicity characteristics and approximate concentrations of action 

- bioaccumuiation potential in plants and animals 

- physiological translocation properties and tissues of accumulation 

- environmental and within organism persistence 

- potentlal uptake by aquatic and terrestrial organisms 

- mode of toxic action (mutagenicity, carcinogenicity, teratagenicity, species 
specificity, etc.). 

Based on the results of the ecdogical risk assessment, recommendations will be made for Phase Iii. 

Phase 111 will be designed to fill significant data gaps, and quantity assessment and measurement 

endpoints. Examples of assessment and measurement endpoints that will be considered for Phase Ill 

include: 

- acute and chronic toxicity testing of sou, sediment, and water under in sku and/or 
laboratory conditions; 

- biomarkers of exposure and sublethal stress, including concentrations of enzymes 
such as chdinesterase and deltaamlnovelunic acid dehydrase (delta-AM), genetic 
abnormalities, physiologic responses, and histopathological or skeletal abnormalities; 

- offsite sampling of ecological communities for comparison to onslte results of 
Phase I; 

- tissue concentration of chemical and radiological constituents. 

Prior to the initlation of Phase ill, an addendum to the FSP and QAPP will be submitted detailing the 

justification behind and the approaches to be used in the quantification of assessment and measurement 

endpoints. 

This work plan for biological sampling at Mound Plant has been assembled in accordance with the 

Environmental Restoration Program, and is designed to characterize the Site and obtain the necessary 

bidogical data to perform RI/FS. After a careful review of several documents describing Mound Plant 

(Rogers 1975; MRC 1978b; DOE 1979; IT 1987; EG&G 1989a; DOE 1990f; EPA 1990) and a Site inspection, 

the principal surface bidogical features of the Mound Plant Site have been identified. Measures to assess 

and characterize these features as part of Phase I of the ecological assessment are presented. 
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The technical guidance for performing the ecdogical fleld assessment sampling at Mound Plant comes 

@ primarily from the following sources: 

- 'Bldogical Fleld and Laboratory Methods for Measuring the Quality of Surface Waters 
and Eftluents' (EPA 1973) 

- 'interim Methods for the Sampling and' Analysis of Priority Pollutgnts in Sediments 
and Fish Tissue' (EPA 1980) 

- 'Sampling Protocols for Collecting Surface Water, Bed Sediment, Bivalves, and Fish 
for Priority Pdiutant Analysis' (€PA 1982) 

- 'Ecdogical Risk Assessment' (€PA 1986) 

- 'A Compendium of Superfund Field Operations Methods' (EPA 1987) 

- 'Guidance for Conducting Remedial Investigations and Feasibility Studies under 
CERCLA (EPA, 1988) 

- 'Ecdogical Assessment of Hazardous Waste Sites: A Field and Laboratory 
Reference' (EPA 1989) 

- 'Risk Assessment Guidance for Superfund, Volume II, Environmental Evaluation 
Manual' (EPA 1989) 

- 'Federal Manual for identifying and Delineating Jurisdictional Wetlands' (FICWD 1989) 

- 'Biological Criteria for the Protection of Aquatic Life: Volume I-Ill' (Ohio EPA 1989). 

12.3.1. Identification of Areas for Ecoloaical Characterization 

For purposes of this work plan, seven of the nine operable units indude sites with important environmental 

features that will be examined durlng biological sampling. in addition to sites induded in the operable 

units, the undeveloped southern portion of the plant, known as the new property (see Figure 1.2) has been 

identified as an important environmental area. The new propetty is vegetated by grassland, scnrb/shrub 

and woodland plant communities. An lntermment drainage channel crosses the property from the 

northeast to the southwest (see Figure 9.1) and a portion of the property along the western boundary of the 

plant is within the 100-year floodplain of the Great-Miami River (see Figure 9.3). Selection of these features 

for study was based on the presence of features capable of supporting bidogical communities. A 

summary of each operable unit, and the likely categories of plant and animals present in each, Is shown In 

Table X11.2. A discussion of these operable units and the important environmental features contained in 

each follows: 
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- Area B. OmrabJe Unit 1 addresses contamlnation of the Burled Valley aqutfer at Area 
B. The feature of concern for the bidogical study is the site sanitary landfill (see 
Figure 3.1). The northem portion of the site sanitary landfill is located within the 100- 
year floodplain of the Great Miami River. Contaminants known to occur in Area B 
indude trichioroethene, 1,2dichioroethene, chioroethene, toluene, benzene, and 
ethyl benzene, plutonium, thorium, and tritium. 

See~s. Owrable Unit 2 addresses contamination of the indurated bedrock at Mound 
Plant. The bedrock flow system on the Main Hill releases groundwater to the sutface 
at a number of seeps. The seeps will be sampled as part of the biological study (see 
Figure 3.3). Eight seeps in the vicinity of Mound Plant are regularly sampled. Three 
of these seeps are located on the Main Hill. The five remaining seeps are located 
northwest of the Mound Plant boundary. Elevated levels of tritium and 
trichioroethene in excess of the MCL have been detected in some of the seeps. 

- Miscellaneous Sites. O~erable Unit 9 addresses possible hazardous contamlnation of 
soils. One site, the farm trash area (see Figure 3 3 ,  is located in the undeveloped 
southern portion of Mound Plant. Other areas of interest in Operable Unit 3 include 
areas where PCBs, waste oils, and chlorinated solvents were handled/burned, 
possibly resulting in the production of dioxins/furans. It is acknowledged that those 
areas will be important to the ecological study, given the potential for 
bioaccumulation of these contaminants. 

Miami-Erie Canal. Ooerable Unit 4 includes water bodies and waterways outside the 
Mound Plant boundary that are considered one potential release site (see Figures 3.7 
and 3.8). In 1969, acidic waste water containing plutonium-238 was released onplant. 
Subsequent rainfall washed contaminated soUs from this release into aquatic areas 
outside the Mound Plant boundary induding the Overflow Creek, the 
Miami-Erie Canal, and the Miami River. Portions of the areas affected may be in the 
1Wyear floodplain of the Great-Miami River. In 1974, samples were taken of the 
water, air, and biota. and the results showed that most of the plutonium had been 
deposited in the sediments. Tritium is also known in the soils and sediments. 
Portions of Operable Untt 4 will be sampled as part of the biological study. 

- Radioactivelv Contaminated Soil. o~erable Unit 5 indudes sites with radioactively 
contaminated soil. Of these sites, the orphan soils area and the spoils disposal area 
(see Figure 3.9) represent the environmental features having potential for release of 
radioactMty to the on-plant and off-plant flora and fauna. The orphan soils area 
contains soils having detectable actMty of cesium-137, cobalt-160, thorium, and 
plutonium-238 and is covered with a shrub/scrub plant community. The spoils 
disposal area is located in the southern part of Mound Plant within the 100-year 
floodplain of the Great-Miami River and Is covered with a scrub/shrub plant 
community. 

- D&D Proaram Sites. O~eraMe Unit 8 indudes potentid release sites with radioactively 
contaminated sols. Area 1 (see Figure 3.1 I), the geographic feature of concern for 
this biological study, straddles the border between the old and new properties. 
Approximately half of Area 1 is vegetated with a scrub/shrub plant community. Area 
1 has two drainage pathways: 

- one that is about 300-ft long and extends southwest onto the new plant 
property, and 
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- one that is about 600-ft long and extends west along the north side of the 
road separating the old and new properties. Soils in Area 1 showed 
elevated levels of plutonium-238 and thorium. 

She-Wlde RIIFS. O~erable Unit 9 addresses site-wide environmental media such as 
the Mound Plant storm water retention and discharge system. The geographical 
features of concern for the biological study are as fdlows (see Figure 3.16): 

- the overflow pond; 

- the retention basins; 

- the asphatt-lined pond; and 

- the plant drainage ditch. 

The asphalt-lined pond is an open impoundment 10 to 12 R deep, with dimensions of 
150 ft by 150 R, and a capacity of 1.5 million gallons. It receives noncontact coding 
water and storm runoff and was dredged in 1983. Previous sampling revealed 
elevated levels of plutonium-238, gross alpha, and gross beta. 

The overflow pond receives excess storm runoff and cooling tower blowdown from 
the retention basins. Constructed in 1979, it is roughly rectangular in shape and 
approximately 300 R on each side. It was built with earthen dikes, has a 5-million- 
gallon capacity, and is still in use today. Effluent from the pond is discharged to the 
Miami-Erie Canal and the Great Miami River through NPDES Outfall 002. Potential 
contaminants indude radionudides from surface runoff and possibly organic 
contaminants assocbted with Area B. 

Three retention basins are located just north of the overflow pond in the southwest 
comer of the main area of the plant. The basins were constructed in 1976 and are still 
in use. Onsite storm runoff and noncontact coding water is diverted into the 
retention basins by way of the plant drainage ditch. The basins are separated by 
concrete walls and have earthen sides and bottoms. The basins regulate the rate of 
discharge of facility storm runoff to the Miami-Erie Canal and provide for the settling 
of suspended matter in the runoff. Flow goes into the north basin, then to the south 
basin, and then to the west basin. Effluent from the west basin is discharged to the 
Great Miami River, through NPDES Outfall 002 and the Miami-Erie Canal. Excess 
runoff from the basins is diverted to the ovedow pond. The three retention basins 
receive approximately 400,000 gpd of single pass cooling water, cooling tower 
blowdown, and water-softener backwash. Potential contaminants in the retention 
basins indude radionudMes from surface water runoff and hazardous constituents 
which have been discharged during plant operations (i.e., Building 21 leach pit 
overflow). 

The plant drainage ditch is the natural storm runoff channel for the Mound Plant 
property. It starts behind Building 51 and goes in a westerly direction until it reaches 
the retention ponds on the western border of the plant. From there, water in the ditch 
is released to an abandoned section of the Miami-Erie Canal at NPDES Outfall 002. 
The drainage ditch is approximately 2,500 R long. with concrete culverts and steep 
banks in places. Elevated levels of plutonium-238 were found in the ditch in 1974. 
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Where possible, sampling for ecological characterization has been oriented toward an examination of all or 

part of the operable units associated with the sites of environmental concem. However, because of the 

mobility of many species of wildlife, some terrestrial sampling locations may overlap more than one 

operable unit, or the target species may have a home range that Includes several operable units. 

12.3.2 A ~ ~ r o a c h  to Ecoloaical Assessment 

Information in section 12.3.1 of thls document was presented as an aid in identifying the natural and 

artificial features on and in the vicintty of the site for whlch ecological lnformation is needed for the RI/FS. 

This lnfonnation will be incorporated into the ecological risk assessment used to evaluate the 

environmental Impacts of contaminants of concern. This information will also assist in the identification of 

potential effects with regard to the implementation of remedial actions at the site. According to Attachment 

1 of the CERCLA 120 Agreement for this Site, thls information shall indude, but not be limited to, these 

principal components: 

- identification of the flora and fauna in and around the Site. 

- Identification of sensitive environments in and around the Site (e.g., wetlands, 
floodplains, wildlife breeding areas, etc.). 

- identification of endangered species and their habitats in and around the Site. 

- identffication of those species consumed by humans or found in human food chains. 

- Bioaccumulation data on food chain organisms, such as aquatic invertebrates and 
fish. 

To meet the Rrst four objectives of the CERCLA 120 agreement (identification of flora and fauna in and 

around the Site), an inventory of the site biota and sensitive environments must be performed in 

contaminated and uncontaminated areas, since many species of wildlife are highly mobile and are able to 

relocate bioaccumulattve contamina.m. Bioaccumulation data will not be collected as part of the present 

phase of work, but tissue sampling will be considered as part of a later phase. Detailed sampling 

methoddogy and locations for the first four components listed above is provided In the Operable Unit 9, 

Site-Wide Field Sampling Plan for the Mound Plant RI. 

12.3.21. lnventoy of Flora and Fauna 

A detailed inventory af the site's flora and fauna will be conducted as part of the ecological evaluation. A 

detailed sitespeclfic list of plants and animals can also be used in other aspects of the ecological 

evaluation; l.e., Identification of sensitive environments, threatened and endangered species and their 

@ habitats, and species consumed by humans, such as game birds and mammals. A thorough Site 
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recorrnaissance will be conducted as the initlal task to huther identffy areas where floral and faunal 

sampling is necessary to thoroughly document the Site biota. If necessary, additional aquatic and 

terrestrial sampling areas will be added to those indicated in this work plan. Habitat maps will be produced 

based on the resutts of the floral and faunal surveys using the Geographical information System or similar 

mapping technique. Both major and minor habitats will be displayed and the plant and animal 

communities found in each will be shown. 

123.22 Terrestrial Fauna 

The purpose of this task of the ecological evaluation of the site Is to assemble an accurate, She-specific 

inventory of terrestrial vertebrate species and their habitats, to ldentffy dominant species and species 

consumed by humans, and to determine their seasonal variation in distribution and abundance. 

Small and large mammals, birds, reptiles, amphibians, and their habitats will be evaluated. In addition to 

resident populations, attention will be given to nonresident. migratory tenestrial fauna, including waterfowl, 

raptors, and songbirds. incidence of tumors, sliage conditions, malformed growth, etc., wUI be recorded 

on field sheets. Information on state and federal threatened and endangered species or species of special 

concern will also be gathered. The Site will be identified to the Oh& Department of Natural Resources, the 

Ohlo Bidogical Survey, the Ohio Natural Heritage Program, and any other appropriate government or 

prlvate organkatlon for a records search for information concerning threatened and endangered species 

occurrence In the area around Mound Plant 

Qualitative sampling will be conducted on a seasonal basis. The data will be combined with historical 

records to provide a database for the ER Program assessment Terrestrial faunal sampling will be 

performed over the entire Mound Plant but will be concentrated in areas where sufficient vegetative cover is 

likely to support greater and more diverse animal populations (e.g., woods, wetlands, shrub/scrub, etc.), 

and in areas of known contamination to provide data for the ecological risk assessment for prediction, to 

the extent possible, of the effects of site contaminants on the Site biota (see section 12.4). Sampling for 

mammals. reptiles, and amphibians wlll be performed In the spring, summer, and Mi. Evaluation of the 

Site's avffauna wlll be performed in the spring, summer, Mi, and Wet. 

123.23. Terrestrial and Aquatic flora 

 he purpose of this task of the ecaloglcal study is to describe in semiquantitathre terms the vegetation 

communfties at the She in conjunction with the development of a list of the dominant and important plant 

species. Seasonal field surveys will be used along with aerhl photography to develop a vegetation map of 

major and minor wmmuniti~s. A botanical expert from a local college or university will be enlisted to assist 
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in the floral inventory. Site sampling will take place in spring, early summer, late summer, and fall to 

coincide with peak flowering times so that species-level identifications can be made. 

Cdor aerial photographs of the Site will be used to create a map from which can be drawn major and 

minor vegetation communities. This map, together with field data gathered during a preliminary site 

evaluation, can be used to establish vegetation line transects for the site. Where possible, the transects will 

be established perpendicular to the slope and drainage of -the area to be studied. While the use of 

transects will .serve to concentrate the field effort and at the same time provide qualitative data on the 

vegetative composition of distinct cover types on the Site, the investigators are not restricted to the 

collection and identification of plants from the transect lines only. Random or specific searches in areas 

not falling an a transect line are also allowable for the purpose of cataloging the site's flora to the greatest 

degree possible. A complete description of the approach to be implemented in the floral inventory is 

provided in the field sampling plan. 

Plants will be identified in the field, but may be removed from the Site for shipment to the laboratory if 

microscopic examination is necessary for species-levd identification. References used in the identification 

of the Mound Plant flora will include those appropriate for the region. Results of the floral inventory will be 

compared to the list of threatened and endangered plants that are protected by the State of Ohio pursuant 

to Ohio Administrative Rules 1501 ; 18-1-01 through 1501 ; 18-2-05. 

Floral sampling will be performed over the entire Mound Plant but will be concentrated in areas where 

sufficient undeveloped or moderately undeveloped habi ts support denser and more diverse plant 

communities. Concentration will also be given to areas of known contamination to provide a list of 

potential target species for collection during the biological tissue analysis portion of the ecological study. 

12.3.2.4. Aquatic Fauna 

There are no natural perennial streams within the Mound Plant boundaries. There is a drainage basin 

associated with the deep valley that separates the Main Hill and the SM/PP Hill, but it is generally restricted 

to the plant area. An intermittent stream channel bisects the southern property. There are several 

perennial ponds or basins on the site (see section 9) and several seeps onsite and offsite (Operable Unit 2). 

Sunfish (Lepomis sp.) and mosquitofish (Gambusia affinis) have been observed in the lower reach of the 

plant drainage ditch. The presence of fish in any of the other water bodies is unconfirmed. 

Aquatic faunal sampling at the Site will be designed to assemble an inventory of fish, amphibian, and 

macroinvertebrate species; to identify their habits; and to identify species that may be consumed by 

0 
humans. . The sampling program will provide qualitative and semiquantitative data on the seasonal 
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variation in .relative abundance, diversity, distribution, and dominance of these aquatic groups. Existing @ environmental perturbations and stresses influencing population and community structure in the various 

aquatic systems will be identified whenever possible. Sampling will be performed using the methoddogy 

currently employed by the Ohio EPA to allow for direct comparison to appropriate state and federal 

databases (e.g., National Ambient Water Quality Monitoring Network - NAWQN). 

Fish and amphibian populations will be estimated with the use of electroshockers, seine nets, trap (hoop 

and gill) nets, and/or hook and line. Captured fish will be identified as to species, measured for standard 

and total length, and returned, with the exception of samples retained for tissue analysis or archived for the 

voucher collection. Collected specimens will be examined for the presence of tumors, eroded fins, and 

other abnormalities. Observations of the number, type and location of such anomalies on individual fish 

will be photographed and described in the field notes. 

Benthic macroinvertebrate (macrobenthos) populations present in bonom sediments of selected water 

bodies will be quantitatively sampled using sampling equipment and procedures appropriate to the specific 

location. To the extent possible, benthic stations will be located as near as possible to sediment and water 

quality stations. In iotic conditions, replicate Hester-Dendy samples will be taken to avoid bias resulting 

from patchiness due to local difference in bonom structure and composition. In lentic waters, a dredge will 

be used to collect replicate samples. Detailed hab i t  information will be collected coincidentally with the 

. @ fish and macrobenthos samples. Standardized field sheets will be used to ensure accurate comparisons 

between the Site and offsite contrd streams and ponds. An example field sheet is provided in the Field 

Sampling Plan supplied as a companion document to this work plan. 

Where use of a Hester-Dendy multiple plate sampler is not practical due to stream size, another sampling 

device may be used. Standing water (e.g., overflow pond) habitats will be randomly sampled using an 

Eckman dredge or similar device. Every effort will be made to identify organisms at least to genus and, 

when feasible, to species. The macrobenthos communities will be statistically described in terms of 

number of individuals, number of species, the Shannon-Weiner or Brillouin diversity index, evenness, 

percentage similarity (Jaccard and Sorensen coefficients and the Morisita-Horn index) and the Hilsenhoff 

biotic index. 

A total of twelve locations will be sampled for fish and rnacrobenthos: 

1) the South Canal just downstream of the confluence with the plant drainage ditch 
(Figure 12.1); 

2) the South Canal in the vicinity of the confluence with the overflow creek (Figure 12.1); 

3) the overflow creek below the confluence with the south canal; 
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Figure 12.1. Aquatic sampling locations: south canal downstream 
of  plant drainage ditch; south canal near overf low creek.  
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4) the plant drainage ditch downstream of the retention basins (Figure 12.2); 

5) the plant drainage ditch upstream of the retention basins (Figure 12.2); 

6) the drainage channel on the new property near the eastern property boundary (Figure 
12.3); 

7 )  the drainage channel on the new property near the western property boundary 
(Figure 12.3); 

8) the south pond in the Miamisburg Municipal Park; 

9) the overffow pond; 

10) the retention basins; 

11) the overflow creek near its mouth; and 

12) the asphalt-lined pond. 

Fish and macrobenthos community sampling will be performed in the spring and fall. Results of the 

aquatic faunal sampling will be compared to offsite control(s) and to data from published and unpublished 

studies. 

a 12.3.2.5. Sensitive Environments 

Sensitiie environments are considered in Attachment 1 of the CERCLA 120 Agreement for the site to 

include wetlands, floodplains, wildlife breeding areas, etc. 

Under section 404 of the Clean Water Act, the U.S. Army Corps of Engineers (COE) has jurisdiction over 

wetlands, with program oversight by the €PA. Under Executive Order 1190, federal agencies involved with 

actions at contaminated sites are required to conduct remediation efforts in a manner minimizing the 

destruction, loss, or degradation of wetlands. Wetlands are defined as follows by the EPA and the COE for 

administering the section 404 permit program: 

Those areas that are inundated or saturated by surface or groundwater at a frequency 
and duration sufficient to support, and that under normal circumstances 
do support, a prevalence of vegetation typically adapted for life in saturated soil 
conditions. Wetlands generally include swamps, marshes, bogs, and similar areas. 
(EPA 40 CFR 230.3 and CE 33 CFR 328.3.) 

Potential wetlands occur at the site in the form of ponds, basins, and canals. Wetlands may also occur as 

drainage dltches, low-lying floodplain areas, and seepage areas. Wetlands will be classified according to 

the Cowardin, et al. method (FWS 1979) and delineated following the procedures and criteria contained in 

the Federal Manual for Identitying and Delineating Wetlands (FICWD 1989). 
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Figure 12.3. Macrobenthos sampling locations along unnamed stream on the new property. 
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A functional assessment using the Habitat Evaluation Procedure (HEP) or Wetland Evaluation Technique 

@ 0 wlll also be performed. Information from the wetland delineation and evaluation will be incorporated 

into the Geographk Information System. 

Accordingly, the report will indude a brief discussion of the Site, including but not limited to topography 

and drainage, soils, vegetation, hydrology, wetland acreage, and delineation procedures. Figures 

presented in the report will indude the following: 

- a marked-up copy of the Mound Plant map(@, Illustrating appropriate locations of 
wetland flags, soil auger borings, and photographs; 

- U.S. Geological Survey quadrangle maps, illustrating site location, topography, and 
NWI areas (i available); 

- a soils map from the Montgomery County, Ohio, soils survey; 

- wetland/upland data forms from the federal manual; and 

- Site photographs. 

For the most part, the search for and examination of sensitive environments will be done in conjunction 

with the floral and faunal surveys. Wetlands identiffcation and delineation will be performed over the course 

0 of the Phase I investigations. 

A portion of the Mound Plant property may be in the 100-year floodplain of the Great Miami River (see 

Figure 9.3). The floodplain, as well as other areas of the Site, wUi be included in the floral and faunal 

inventory. The presence of rare, threatened, and endangered species and unique or unusual habitats such 

as wildlife breeding or nursery areas and resting/feedlng grounds for migratory birds will be documented 

and located on site maps. A qualitative measure of habitat uniqueness or sensitivity will be provided based 

on the number and kinds of plants and animals utilizing the habitat and the rde the hab i t  plays in the 

particular plant or animal's life history. 

12.4. ECOLOGICAL RISK ASSESSMENT 

The goal of the ecological risk assessment will be to characterize the environmental risks and impacts 

assochted with contamination at the Mound Plant Stie. This evaluation will focus on identifying potenthl 

adverse effects of contamination on the biota and natural resources in the area. in general, the technical 

approach parallels the approach used in a human health risk assessment. 
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The following describes the approach proposed to evaluate potential environmental impacts associated 

@ wfth contaminants f&nd on the Mound Plant and In the surrounding area. it focuses on environmental 

receptors that may be affected directly or Indirectly by contamination associated with particular areas of 

concern and the likelihood and extent of those effects. 

12.4.2 Determination of Contaminants of Concern 

The objective of this subtask is to evaluate the available information on hazardous substances and wastes 

present at an area and to identify contaminants on which to focus subsequent risk assessment efforts. 

in conjunction with the EPA Region V, reference (background) shes will be identified to provide appropriate 

background information that will be used in the ecological risk assessment. Details on approximate 

sample sizes and locations are discussed In the Site-Wide Field Sampling Plan. 

The selection of contaminants of concern will be based on a comparison of contaminant concentrations 

with background levels. To further assist in the determination of contaminants of concern and to help 

. develop a better understanding of the potential ecological effects at the site, ecotoxicological profiles of the 

currently identifled site contaminants will be compiled. Based on current avalable information, each 

contaminant profile will attempt to address the fdlowing topics: 

- toxicity characteristics and action concentration, 

- bloaccumulation potential in plants and animals, 

- translocation properties and tissue accumulation, 

- environmental and within-organism persistence, 

- potential uptake by aquatic and terrestrial organisms, and 

- mode of toxic action. 

Once this information is compiled, It will be analyzed to determine the potenthl for sitespecific effects and 

will aid in identifying suitable ecological endpoint and data gap needs. Sample profiles for several organic 

contaminants identiffed In the groundwater at the site are provided In Appendix C. 

12.4.3. Exeosure Assessment 

The objectives of the exposure assessment are to: 

- klentlfy slgnlflcant pathways/routes of exposure, 

- identify habitat types that may receive contaminants, 
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- Identify the plants, fish, and/or wildlife that may be potenthlly exposed to the 
contamk.lantsdconcem, 

- predict exposure concentrations or body burdens of contaminants whenever tissue 
concentrations are unavailable. 

In general, an ecological expowre assewmt evaluates the putenthl magnitude and frequency of contact 

with the contaminants through all appropriate exposure pathways for the selected species. The first step of 

the exposure assessment k to Identify both the pathways of concern specific to the individual areas of 

concern and the. habitats pdenthlly affected by those areas of concern. 

12.4.3.1. Pathmys/)lrbltat Evaluation 

The primary migration pathways for ecological contaminants d concern at the Mound Plant Site are 

associated with contamination found In surface waters, sediment, and sdla The primary habitats of 

concern are discussed in Section 12.1 ; however, this discussion is based on limited, Je-specific 

information on the Site's ecological features. For this reason, the selection of these habitats was based on 

the estimated importance of each habitat wtthin the importance of each habitat within the environmental 

0 
system incorporating such fadm as: 

- resource use by fish and wildlife, 

- probable species using these habitats, 

- avaihbUity and quality of substitute habitats, and 

- importance d species using these habitats. 

Factors that will be further evaluated in the pathways selection process to increase the knowledge of 

migration pathways for ecological contaminants of concern indude 

- locations d contarnlnant sources, 

- ~~ toW€lrephy and gedogys 

- surrounding terrestrial and aquatk/wetlands habttats, 

- prediction of contaminant migration, and 

- persistence and mobility of migrating contaminants. 
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Based on the reslJts of the ecdogical field assessment, a habitat map will be generated that will display 

species distribution and relative abundance as well as chemkal and radiological contamination levels. This 

mapping effort will be used to guide selection of pathways and target species. 
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124.3.2 Pathwayaflarget Speclea Selection 

The process d pathway and target species seledbn provkles for evaluation of those pathways and 

exposure routes that are of concern, based on an analysis of d e  characteristics, and provides a focus for 

those pathways, habitats, and species critical to the ecological risk assessment. 

Principal criteria for the selection of target species indude (States e! al. 1978): 

- species that are threatened, endangered or of special concern (e.g., peregrine falcon, 
bald eagle), 

- species that are valuable for recreational purposes. (e.g., mallard duck, white tailed 
duck, Canada goose), 

- species that are important to the well-being of either or both of the above groups, 

- species that are critical to the structure and function of the particular ecosystem they 
Inhabit, 

- species that are sensitive Indicators of ecdogical change (e.g., macrobenthic 
invertebrate, Wed kingfisher), and 

- species or fundional groups that are sensitive to the contaminants at the site. 

To help identify potentlal targets species, data collected during the ecdogical assessment and informatlon 

provided by contacts with state and Federal trustees (e.g., Ohio Natural Heritage Program) wiJl be 

reviewed. 

12.4.3.3. Estlmatlon of Exposure Point Concentration 

After the potential contaminant migration pathways and affected habitats have been defined and potenthl 

target receptors identifled, points of likely -re will be described. The concentratkms at those contact 

points (i.e., exposure point concentrations) are critical in determining exposure intake and subsequent risk 

to the receptors 

Surface water sediment and so1 data and ecological data collected during Phase I of the ecological 

assessmm wpl be used to estknate exposure pdnt concentrations. The artthmetlc or geometric mean, 

depending on the data distribution, and the maximum envkonmentel concentrations for each chemical will 

serve as the basis for estimating receptor intake doses. 
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a 124.3.4. Exposum Estimation 

Where toxicity data for wildlife are presented kr terms of body burden exposure, doses (in mg pdlutant/kg 

body weight/day) will be estimated from contaminant concentrations at the point of contact, using 
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approprhte exposure algorithms. The type of infomtion that will be Incorporated into these algorithms 

@ indudes contact 'frequency, contact duration, absorption characteristics, body weights, and ingestion 

rates. Body burden concentrations will not be calculated for species for which tissue concentration data 

has been obtained. Comparisons between measured and calculated values will be performed for 

information purposes and as a check of the assumptions used in algorithms. 

Where toxicity data are expressed in terms of a medium concentration (e.g., Ambient Water Quality 

Criteria, fish toxicity data, terrestrial invertebrate data, phytotoxicity data), the determination of a dose will 

not be necessary. In those cases, the comparison of maximum media concentrations with media-specific 

toxicitydata will be made. 

12.4.4. Toxicitv Assessment 

The toxicities of the contaminants of concem will be assessed for aquatic life, terrestrial wildlife, and 

vegetation, where relevant. Scientific literature and regulatory guidelines will be reviewed for media- 

specific and/or species-specific toxicity data. These data will be used to determine critical toxicity values 

(CTVs) for the contaminants of concem, which will be compared to media contaminant concentrations or 

estimated daily intakes. In the absence of toxicological data for target species, CTVs may be derived using 

data from related species, applying safety factors that reflect interspecies extrapolation, with added @ protection for endangered or threatened species. Sources of toxicity data for the ecological assessment 

include 

- Ambient Water Quality Criteria (AWQC) 

- Aquire (Aquatic Toxicity Information Retrieval) data base 

- Quantitative Structural Activity Relationships (QSAR) data base 

- Phytotox (phytotoxicity) data base 

- ENVIROFATE (Environmental Fate) data base 

- Hazardous Substances Data Base (HSDB) 

- Contaminant Hazard Reviews, U.S. FWS 

12.4.5. Risk Characterization 

A risk characterization integrates the exposure and toxicity assessments to estimate the potential hazard or 

risk to the environmental receptors. The media concentrations or estimated daily intakes will be compared 
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with CTVs by wing a hazard quotient (HQ), which can be expressed as: 

HQ, = CJCWI 
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where: 

Cx = Concentration of contaminant X in a medium. 

CTV = Critical toxicity value for the same contaminant in the same medium 

A cumulative hazard index (Hix) can then be calculated as follows: 
n 

If Hi* is a l ,  the receptor or group d Interest may potentially be at risk a f  adverse effects as a result of 

contaminant contaminations. 

When media-speck criteria are not available. hazard quotients will be calculated as follows: 

where: 

EDI, = Estimated daily intake d contaminant X through exposure route R. 

CTV, = Critical t o w  value of the same contmhant through the same expowre 
m e .  

Finally, a cumulatfve hazard index (HITd will be developed to determine whether a species of concern will 

receive excessive expowre to a mixture d contaminants from all routes as follows: 

HITd = r HQ, 

if total exposure to all contaminants of concern through all exposure pathways ts 2 1 (1.0.. HI, 2 l)', the 

species of concern may be potentially at risk to adverse effects from area-related contamination. 

This single-specles cumulative hazard index approach may not allow for UentMcation of all potential 

ecdogical impacts from contaminant releases at this Site. Population, community, and ecosystem effects 

may not be addressed adequately using this approach. In these instances, the potential for ecological 

Impacts wgl be addressed qualWely. 
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13. SOURCE CHARACTERIZATION 

13.1. INITIAL lDENTIFlCATlON OF POTENTIAL RELEASE SITES 

Potential release sites at Mound Plant have been identified, described, and locally characterized and 

remediated through a sequence of programs and events, including the following: 

- historical (pre-CERCLA) planning activities that identifled waste disposal areas as 
undesirable building sites; 

- historical (pre-CERCLA) and ongoing waste management and environmental 
monitoring programs; 

- historical (pre-CERCLA) characterization and remedhtion programs, specifically 
programs to identify the nature and extent of tritium in the environment and plutonium 
in the adjacent Miami-Erie Canal; 

- a radidogical site survey to provide estimates of the quantity of radioactively 
contaminated soils for planning deanup costs; 

- health physics protocols that have required the monitoring of soils during 
construction, resulting in the identification of radioactively contaminated soil areas; 

- DOE CERCLA implementation (installation assessment) prior to the signing of the 
CERCLA Sectlon 120 Agreement with EPA; 

- a 1988 RCRA Facility Assessment by EPA 

Some of these programs and events resulted in response actions. Summaries of the response actions are 

presented In section 2 of this Work Plan. 

The DOE Installation assessment was completed in 1986 (DOE 1986), and a report on it was submitted to 

the EPA in October 1987 along with a work plan (DOE 1987a) to fulfill the requirements for the preliminary 

assessment. This evaluation of past operational activities which involved a records search, employee 

interviews, and a review of waste management practices, resulted in the Mentiflcation of 43 sites that could 

be of regulatory concern. It was conduded, however, that only 35 of the 43 sites required further 

investigation or action (DOE 1986), primarily D&D of radioactively contaminated soil areas. The 35 sites 

are currently induded In the ER Program. The remaining eight sites included six former Monsanto facilities 

in Dayton not included in the HRS scoring for NPL listing and not carried forward to the ER Program, and 

two sites of insignificance at Mound Plant. Area A consisted of about 17 cubic ft of fiJI in the area of the 

sanitary treatment plant, but no contamination was suspected (DOE 1986). Area E consisted of about 5 gal 

of waste oil In SOU that was removed. The Installation Assessment Report provides a description of the 

sites not induded in the ER Program. a 
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In 1988, the EPA conducted the preliminary review and visual site inspections for the RFA of Mound Plant. 

The inspection (RFA 1988) included theidentification of 124 SWMUs and other areas of concern. AIl of the 

124 sites identified by the RFA are currently included in the ER Program. However, since some of the sites 

are physically In contact with or represent component parts of other sites, the 124 sites are locally 

combined into the 109 sites presently comprising the ER Program. 

The ER Program Is concerned with over 100 potential release sites, induding 124 sites identified by the 

1988 RFA, 35 sites identifled by the DOE Installation Assessment (DOE I-), and additional sites 

MentMed since then. Tatde Xlll.l presents the sites currently making up .the ER Program and a cross- 

reference between the ER Program and previous names to ensure that all potenthl release sites are being 

addressed. A capsule description of each site is provided in Appendix A 

13.1.1 New Sites 

Two new potential release sites have been tentatively identified by ongoing construction and environmental 

monitoring activities at Mound Plant, and are discussed below, but neither of these sites have been 

induded in the tables and descriptions provided in this work plan. The proposed additional work will 

consist of description and characterization of those sites, and will be done by preparing a supplement to 

e this or other work plans. 

The identification of the West Powerhouse PCB contamination began In April 27, 1990, when an oil leak 

was discovered at a spare transformer that had never been energized and was stored on a curbed 

concrete pad on the west side of the Powerhouse. An environmental contractor was called to respond to 

the spill under the Toxic Substances Contrd Act (TSCA) (40 CFR 761), and sampling and removal of soil 

and concrete was accomplished in several stages. During soil excavation on October 31, 1990, a pocket 

of oil and water was encountered below what was reported to be an electrical conduit encased in concrete 

at approximately 5 to 6 ft below the soil surface. This pocket was believed to have a different source than 

the original spill, and a sampling and analysis plan was prepared In order to characterize the nature and 

extent of PCB contamination, and to provide the information necessary to determine the need for and the 

scope of a possible CERCLA removal action (DOE 1991 b). 

The thorium contamination at Building 23 was discovered during routine monitoring of construction 

activities north of Building 23 in September 1990. Thorium-230 was initially found to contaminate a small 

area of soil adjacent to the building. A preliminary estimate of the nature and extent of the contamination 

will be based on health physics monitoring of the area. Next, there will be a decision on whether to 

integrate investigation of the site with that of other sites in the vicinity of Building 23, or to characterize it 

separately; On the basis of that decision, description of sampling and analysis will either be included in a 
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Table XIII.l. (page 2 of 6) 

RCRA Facility Assessment 
ER Program Sites (SWMUs and Other Areas of Concem) CEARP Phase I 

Miscellaneour Sites, Operable Unit 3 
Farm trash area 
Underground sewer lines 
Paint shop area 
Powerhouse area, fuel tanks 
Area C, waste storage area 
Building 61, former equipment area 
,011 bum structure 
Fire-fighting training facility pits 
Area I, Buildings 1,27 leach pits 

Building 27 sump area 
Building 27 concrete flume 
Building 27 solvent storage area 
Glass melter room sump 
WD Building dnim staging area 
Area H, pyrotechnic waste disposal 
Pyrotechnic waste shed 
Thermal treatment unit area 
Trash bumer area 
Waste oil drumfieid area 
Old firing range drum storage site 
Building 34 aviation fuel tank 
Building 51 waste solvent tank 

Miami-Erie Canal, 
(all parts comprise 

Operable Unit 4 
1 site) 

LF-5 South property dump 
SD-10 Underground sewer lines 
N Paint shop spills 
0 Powerhouse spills 
MI-6 Lithium carbonate disposal 
Q Bldg 61 spills 
MI3 Oil burn structure 
MI-5 Fire fighter training 
SI-4 Bldg 1 leach pit 
SI-5 Bldg 27 leach pit 
SU-3 Bldg 27 sump 
MI-14 Bldg 27 flume 
CS-12 Bldg 27 sdvent storage 
SU-1 Glass melter room sump 
CS-18 WD bldg drum area 
08-8 Pyrotechnic waste disposal 
08-5 Pyrotechnlc waste shed 
06-2 Thermal treatment unit 
08-1 Trash bumer 
CS6 Waste oil drumfield 
CS-10 Old firing range storage 
UT-2 Aviation fuel tank 
UT-1 Waste solvent tank 
IN3 Waste sdvent incinerator 
AP-10 Waste sdvent incinerator 
scrubber 

B Runoff hollow 
I North canal 
J South canal 
K North pond 
L South pond 

Paint shop 
Powerhouse 
Area C 
Bldg 61 

Area l 

Area H 

Plutonium In 
Miami-Erie Canal 



Table XIII.l. (page 3 of 6) 

RCRA Facility Assessment 
ER Program Sites (SWMUs and Other Areas of Concern) CEARP Phase I 

Radlosctlvely Contaminated Solb, Operable Unit 5 
Area 3, thorium drum storage and redrumming area 
Sewage disposal building area 

Sludge drylng beds 
Dredge spoil drying beds 
Building 72 storage area 

Area 5, radioactive waste line break 
Area 7, empty thorlum drumsand soil from SW cave 
Area 8, contaminated soils from 
Areas 1 and 9 
Area 9, former thorlum storage and redrumming area 
Area 10, concrete from Dayton operation unit 4 
Area 12, contaminated soil from Area 1 
and SM building operations 

Area 13, polonlumcontaminated wood 
Area 20. radioactive waste line break 

Area 21, d d  bunker 
Area 22, orphan soil 
Area J, Dredged material disposal and hillside 
catch basin 

Spoils disposal area 

T Valley-1 Area 3 
SD-1 Grit chamber 
SD-2 Grit conveyor 
SD3 Comminutor 
SD-4 Equalizer basins 
SD-5 Aeration basins 
SD6 Clarifier 
SD-7 Sand filters 
SD-8 Chlorine chambers 
SD-9 Sludge drying beds 
MI-15 Dredge spoil beds 
CS-13 Outdoor hazardous waste storage 
CS-14 Empty drum storage 
Z Main Hill3 
KK Valley4 
EE SM/PP Hill-4 

GG SM/PP Hi116 
HH Valley4 
66 Main HHl-5 
R HH Bldg contamination 
LL SM/PP Hill-10 
Ii SM/PP Hill-7 
Si-6 Hillside catch basin 

LF-4 Dredged material disposal 
LF3 Spoils disposal 

Area 5 
Area 7 
Area 8 

Area 9 
Area 10 
Area 12 
Area 13 

Area J 



Table XIII.l. (page 4 of 6) 

ER Program Sites 
RCRA Facility Assessment 

(SWMUs and Other Areas of Concern) CEARP Phase I 

D & D Sites Operable Unit 6 
Area 1, bulk transfer of thorium drums 

Area 4, WD Building influent tanks 
Area 4A, overflow and sewage sludge drying pits 

Area 1 1, contamlnatlon from 
SM Building operations 

Area 14, radioactive waste llne break 

Area 16, sanitary sewage septic tank 
and leach basin for SM Building 
Area 17, area under the SM Building 
Area 19, underground waste llne 

Area Dl acid leach field 
Contaminated soil box area 
Old sanitary wastewater treatment plant 
Radioactive Waste lines 

Umited Action Sttea Operable Unit 7 
Sclntlllatlon vial storage area 
Building 28 solvent storage area 
DS Building solvent storage shed 
Building B solvent storage shed 
Hazardous waste storage area 
Past hazardous waste storage area 
Radioactlve/m&ed waste storage area 
Drilling mud storage area 
Building B temporary drum storage 
Test firing residual storage area 
Retort 

A Thorium drum storage 
S SM/PP-1 
U Maln Hill-1 
V Maln Hlll-2 

Y Valley-2 
AA Main HHI-4 
F SM/PP-9 
C Septic tank & leach field 
X SM/PP Hi113 
MI-2 Waste disposal pipeline 
E Wastedisposal pipeline 
MI-1 1 Acid leach field 
M Contam. soil box area 
SD-11 Old treatment plant 

CS-1 Scintillation vial storage 
CS-3 Bldg 28 solvent storage 
CS-4 DS Bldg solvent storage 
CS-5 Bldg B solvent storage 
CS-7 Hazardous waste storage 
CS-8 Past hazardous waste storage 
CS-9 M&ed waste storage 
CS-11 Drilllng mud storage 
CS-15 Bldg B temporary storage 
CS-17 Test fire residual storage 
08-3 Retort 

Area 1 

Area 4 
Area 4a 
Area G 
Area 11 

Area 14 

Area 16 
Area 17 
Area 19 

Area D 



Table XIII.l. (page 5 or 6) 

ER Program Sites 
RCRA Facility Assessment 

(SWMUs and Other Areas of Concem) CEARP Phase I 

Building 90 blockhouse 
Biodegradation unit 
Explosive waste storage bunker 
Building 1 sump 
Waste transport vehides 
Glass melter feed drum 
Trash dumpsters 
Vapor degreaser 
SW Building drum staging area 
Glass melter furnace 
Offgas treatment system (7 sites) 

Deluge tank 
Venturi scrubber 
Cyclone demlster 
HEPA filter 
WD filter bank 
Recyde tank 
Leaf solution 

Strainer 
lodlne absorption filter 
Ventilation hoods 
Epoxy resin disposal 
Alpha wastewater treatment 
Beta wastewater treatment 
Cydone lnclnerator 

Inactive Underground Storage Tanka Operable Unlt 8 
SD building (3 tanks comprise 3 shes) 
WD building annex (3 tanks comprise 3 sltes) 

08-4 Bldg 90 blockhouse 
OB-6 Biodegradation unit 
08-7 Explosive waste storage 
SU-2 Bldg 1 sump 
MI4 Waste transport vehide 
MI-9 Glass melter feed drum 
MI-10 Trash dumpsters 
MI-12 Vapor degreaser 
CS-19 SW Bldg staging area 
IN-1 Glass melter furnace 

AP-1 Deluge tank 
AP-2 Venturi scrubber 
AP-3 Cyclone demister 
AP-4 HEPA filter 
AP-5 WD filter bank 
AP6 Recyde tank 
filterAP-7 Leaf solution filter 
AP-8 Strainer 
AP-9 lodlne absorption filter 
AP-11 Ventilation hoods 
H Epoxy resin disposal 
WD-2 Alpha wastewater 
WD3 Beta wastewater 
IN-2 Cydone incinerator 

WD-1 Alpha lnfiuent tanks WD Bldg 



ER Program Sites 

Table XIII.l. (page 6 of 6) 

RCRA Facility Assessment 
(SWMUs and Other Areas of Concern) CEARP Phase I 

Slte-Wide Operable Unlt 8 
Plant Drainage ditch 
Retention basins 
OverRow pond 
Asphalt-lined pond 

--------- 
109 sites 

MI-1 Plant drainage ditch 
SI-1 Retention basins 
SI-2 Overnow pond 
S13 Asphalt-lined pond 

------------ 
124 Sites 

Tritium in Buried Valley aquifer 

43 Sites 



work plan for the Radioactively Contaminated Soils, Operable Unit 5 or perhaps the Inactive Underground 

@ Storage Tanks. Operable Unit8 (see Figure 1 4 ,  as the case may be. 

13.2. INITIAL EVALUATION 

Potential sources of contaminants have been identified through past and ongoing activities (see section 2 

of this work plan), although the identification may not be comprehensive. The areas where wastes have 
t 

been stored or disposed of are relatively well known. Source terms such as leaking tanks or piping are 

suspected but have not been fully investigated. The general need exists to characterize past and ongoing 

operational practices to identify the locations and types of wastes that may have been handled and to 

identify any heavily contaminated media (such as soils). This will be presented in the Site Scoping Report 

discussed below. 

One ongoing activi i  that is incomplete at the present time is the review of the Mound Plant Underground 

Storage Tank Management Plan (EG&G 1989b) to evaluate the regulatory status of each of the known 

tanks at the plant. Many of the tanks are regulated by the Ohio Fire Marshall and are excluded from the ER 

Program. After the evaluation is reviewed and concurred upon by the EPA and the OEPA, those tanks 

clearly subject to state regulations will continue to be managed and removed pursuant to those 

regulations, while those tanks subject to RCRA and CERCLA will be included in the ER Program. 

13.3. WORK PLAN RATIONALE 

DOE has agreed to collect such data as necessary to adequately characterize the source of hazardous 

substances. In general, sources terms on Mound Plant will be investigated by the operable units 

established across the plant. The investigation of each operable unit will include the identification of 

locations and types of wastes within the boundaries of that operable unit. Characterization should include 

the design features, past and current operating practices, periods of operation, and general physical 

conditions of the source and general characterization of waste products. 

The FFA provides for changes in scope during the conduct of the RI/FS: "Any additional work or 

modification to work deemed to be necessary by DOE shall be proposed by DOE. . ." An anticipated 

change in scope is that the DOE will identify additional potential release sites beyond those identified and 

described in this work plan, which discusses over 100 potential release sites that have been identified to 

date. 

During the conduct of the RI/FS, it Is probable that additional potential release sites requiring 

characterization will be identified. When that happens, the new sites will be discussed among the remedial 
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project managers (DOE, EPA, and OEPA) and the discussions will be documented in monthly meeting 

minutes. Specifications for sampling and analysis, and reports on the same, may be appended to existing 

work plans and repotts. 

Although Site-Wide, Operable Unit 9 RI/FS is generally concerned with off-plant migration of 

contamination, some sites within Operable Unit 9 will require characterization. This work plan includes four 

potential release sites - the plant drainage ditch, the asphalt-lined pond, the overflow pond, and the 

retention basins - that comprise the engineered elements of the main plant drainage system designed to 

control the off-plant discharge of plutonium-contaminated silts. Characterization of the surface water and 

sediments within these structures (induding the natural position of the drainage ditch) are included in this 

work plan (Section 9, Surface Water and Sediments). 

13.3.1. Identification of Potential Containments of Concern (Site-S~ecific Com~ounds and 
Radionuclide& 

The sampling and analysis program for the Mound Plant ER Program is designed to investigate the 

presence or absence of a number of Site-specific compounds. The set of Site-specific compounds was 

derived from the list of chemical reagents and radionudkies compiled in the Site Scoping Report: Vdume 

7 - Waste Management Report (DOE 19910). The Waste Management Report provkied detailed 

information on operating practices, project histories, waste treatment, storage, and disposal practices 

throughout the history of the plant. From the chemical reagent list (DOE 19910), a list of hazardous 

chemicals, chemical compounds, and radionuclides were selected for the Site Investigation through 

evaluation of process information coupled with data on the relathre toxicity and persistence of chemicals in 

the environment. 

Process knowledge includes such factors as general usage patterns of specific hazardous and radioactive 

materials, materials quantities, availability for release. prior material/waste handling practices, and spill 

incidents. Uncertainties associated with process knowledge include data gaps in raw material usage 

patterns, waste management practices, suspected degradation products or daughters of radioactive 

materials, and other collateral contaminants. Toxicity generally relates to the risk of Injury to the human 

body upon exposure. 

Toxicity ratings can vary from low to moderate to high. Since all chemicals can be toxic to some degree, it 

is necessary to define the conditions of exposure. In environmental media, toxic compounds are generally 

diluted with water and soil media. 

Persistence in the environment can be estimated by the octand/water partition coefficient as an indicator 

@ of the tendency for a chemical compound to partition between the groundwater and the soil and the 
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Henry's Law constant as an indicator of the tendency for a chemical to volatilize (EPA 1990~). Compounds @ with high octanol/water partition coefficients tend to avoid the aqueous phase and may remain in 

environmental soils longer. Conversely, compounds with low coefficients tend to move in the aqueous 

phase and are considered mobile and transitory in the groundwater. The Henry's Law constant, used in 

conjunction with the vapor pressure, represents a measure of the ability of a compound to volatilize from 

the aqueous phase. 

Table X111.2 is the list of Site-specific compounds selected on the basis of combined properties of 

significant usage, high toxicity, and persistence in the environment. The environmental samples described 

in this work plan and the accompanying FSP are designed to investigate the presence or absence of these 

compounds in the areas where they are most likely to occur. Three compounds are included that will be 

used as indicators of the possible presence or accumulation of cooling water chemicals in sediments along 

the plant drainage ditch. These are 2-benzyl-4-chlorophenol, tin and molybdenum. Fluoride is also 

considered an indicator parameter for the possible presence of several residual fluoric acid compounds. 

The group of explosive compounds will be sampled within the plant boundaries on a routine basis and 

outside the boundaries on a random basis, as these nitrate-rich compounds are not suspected of having 

accumulated in the environment.  he investigation for the rare earth elements (lanthanides) is very limited, 

as these trace elements would have accompanied thorium and may only be detectable where thorium 

concentrations are highest. 

Many of the compounds listed in Table X111.2 are hazardous chemicals and may be detected by many 

common analytical methods; e.g., trichoroethene, also known as TCE, is detectable by many analytical 

methods as it is a common groundwater contaminant across the United States. Many of the metals listed 

are routinely part of the TAL and will be reported as such. The analytical methods in the accompanying 

QAPP are designed to ensure that accurate and precise analyses are performed for the parameters 

selected to support the risk assessment and remedial design processes. 

The Site-specific radionuclides include tritium, plutonium, thorium, uranium, radium, and polonium. Tritium 

is an isotope of hydrogen and as such is most prevalent in water. All investigations will include tritium 

analyses. Plutonium-238 was the common isotope used in heat sources; minor constituents included 

plutonium-239 and -240 and americium-241, as described in the Site Scoping Reports (DOE 1991f, 1991 p). 

Plutonium was the dominant particulate species emitted by historic practices and will be addressed in all 

media. Thorium and uranium were largely handled at the plant in the form of ores. The known thorium 

contamination is generally due to handling and storage of the thorium ores and the fugitive dust emissions 

associated with those processes. The Operable Unit 9 investigations of thorium contamination will address 

m the dispersion of the dusts. Uranium ores were much less common at the plant (DOE 19910), but some 

uranium is present from the radioactive decay of plutonium and will, therefore, be investigated in all media. 
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Radium and cesium-137 are known contaminants from processes in the 1950s (DOE 19910) and will be 

investigated in all media. Stytium-90 has never been addressed at Mound Plant, but will be induded in 

all Operable Unit 9 investigations because it is associated with cesium as a fission product. 

Polonium is not considered in the Operable Unit 9 investigations because of its half-life. Polonium-210 was 

the dominant radioisotope of processes at Mount Plant from its beginnings to the early 1970s. No 

polonium has been handled at Mound since the deanup of the polonium process areas in the mid-1970s 

(DOE 1990); and, with a half-life of 138 days, there will be nothing remaining today. Radionudides 

associated with polonium, however, indude cobalt40 and bismuth-207 that, because of longer half-lives, 

may still be present In some areas. The Operable Unit 9 investigations will indude the search by gamma 

spectrometry for a number of radionudues including cobalt40, bismuth-207, and bismuth-2lOm. 

All or most of the Site-specific radionudides have low level concentrations world-wide, either due to natural 

occurrence or fallout from atmospheric testing of nudear weapons, and will require background 

investigations to determine regional concentration levels. 

Additional parameters, which do not specifically relate to hazardous or radioactive releases but are 

necessary for the characterization of the Site, will be induded in the Sle-wide Operable Unit 9 

investigations. These parameters will Indude, but are not limited to, such parameters as total dissolved 

@ solids, total suspended solids, nutrients (e.g., total Kjeldhd nitrogen and total phosphorus) of sutface 

waters, permeability, particle size distribution, cation exchange capacity, moisture and organic content, 

i density of soils, and sediment profiles. These data are also designed to support the human health and 

ecdogical risk assessments as well as possible contaminant transport models and remedial design. 
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a Table X111.2. Site-Specific Compounds and Radionuclides for Mound Plant 

Notes: 
'Indicator compound 
b ~ n a l y z e  for molybdenum in the TAL method, not for the molybdate; analyze for tin, not for the oxide. 
HMX - Octahydro-1,3,5,7-tetranitro-1,3,5,7-tetazocne (cyclotetramethylenetetranitramine) 
PETN - pentaerythritol tetranitrate 
PCB - polychlorinated biphenyl 
RDX - Hexahydro-l,3,5-trinitro-s-triazine (cyclotetramethylenetetranitramine) 

Compound 

Acetone 
Acetonitrile 
Acrylonitrile 
Ammonia 
ANCO ALGAECIDE No. 1 (2-benzyl-4-chlorophenol) a 

ANCOOL 331 0 (triazole) sodium m~lybdate',~ 
Arsenic 
Benzene 
Calcium 
Carbon disulfide 
Carbon tetrachloride 
Chloroform 
Cresols (methylphenol) 
Diethyl benzene 
Fluoride 
Freon-TF (Freon 1 13, trichlorotrifluoroethane) 
Hexane 
High explosives 

PETN 
RDX 
HMX 

lodomethane 
Methylene chloride 
Methyl ethyl ketone (2-butanone) 
Methyl isobutyl ketone (4-methyl-2-pentanone) 
NALCO 2532 bis(tributy1tin) oxidea 
PCBs 
Phenol 
Potassium 
Sodium 
Tetrachloroethane 
Toluene 
Tribromomethane (bromoform) 
Trichloroethane 
Trichloroethene 
Xy lene 
Aluminum 

Mound Plant, ER Program 
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Compound 

Antimony 
Beryllium 
Bismuth 
Cadmium 
Chromium 
Cobalt 
Cyanide 
Copper 
Iron 
Lead 
Lithium 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Vanadium 
Zinc 
Actinium-227 
Americium-241 
Bismuth-207 
Bismuth-2 1 Om 
Cesium-1 37 
Cobalt-60 
Plutonium-238,2391240 
Radium-226 
Strontium-90 
Thorium-228, 230, 232 
Tritium 
Uranium-2341235, 238 
Rare earths (lanthanides) 
Nitrate-nitrite 
Nitrite 
Chloride 
Sulfate 
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14. PRElNVESTlGATlON IDENTlFlCATlON OF REMEDIAL ACTION 
TECHNOLOGIES AND PROCESS OPTIONS 

14.1. INTRODUCTION 

The objectives of the SiteWlde, Operable Unit 9 RI/FS are fully described in section 1 and subsection 15.3 

of this work plan. This operable unit addresses potential off-plant contamination and the contaminant 

transport pathways directed outsue the Mound Plant Site boundary. An additional objective of the Site- 

W e  RI/FS is to tie together and summarize all known information from all nine operable units. The active 

pathways of concern are contaminated groundwater transport, contaminated emissions and dust by wind, 

and the transport of contaminants and contaminated sediments via springs or seeps and surface water 

runoff. Off-plant radioactive contamination is known to exist in soils. sediments, and groundwater. The 

potential for organic contamination existing separately or mixed with radioactive constituents must be 

assumed to exist. The surface water pathway Is difficult to address strictly at the plant Site boundary due 

to the contributing effect from all areas of the Mound Plant Site. Therefore, the on-plant surface water 

pathways and contaminated sediments have been induded within the defined role of Operable Unit 9, in 

addition to contaminant transport across the plant boundary and. off-plant contamination. 

The FFA has dearly klentified the steps of the FS process that will be addressed in the Ri and FS reports. 

The purpose of this section as part of a work plan needs to be discussed within the framework of the RI/FS 

@ process, as illustrated in Figure 14.1. The objective of the Ri/FS process 1; not the unobtainable goal of 

removing all uncertainty, but rather to gather sufficient information to support an informed risk 

management decision regarding which remedy appears to be most appropriate for a given site. The RI 

provides the means for collecting data for site and waste characterization and for conducting treatability 

testing, as necessary. The FS serves as the mechanism for the development, screening, and detailed 

evaluation of alternative remedial actions (EPA 1988d). The RI and FS processes are conducted 

concurrently. The data collected in the RI process infIuence the development of remedial alternatives in the 

FS which, in turn, affect the data needs and the scopes of treatability studies and additional field 

investigations (EPA 1988d). 

The phased RI/FS approach contains two essential features. First, data would generally be collected in 

stages. Second, this phased sampling approach would encourage identification of key data needs as early 

as possible to ensure that data collection is always directed toward providing information relevant to 

selection of a remedhl action. Data requirements that are needed to select between the remedial action 

alternatives are discussed in subsection 14.4. 

Because of the interactive and iterative nature of the RI/FS process, the sequence of the various phases 

a and associated activities is less distinct in practice. Within this framework, therefore, the attempt to identify 
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Figure 14.1. The steps in developing and screening of remedial alternatives within the overall RIIFS process. 
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remedial action technologies and process options prior to investigation is considered appropriate for this 

work plan. It will help to guide the l n W  thought process for this work plan in line with the ultimate remedial 

action objectives. 

14.2. FS PROCESS OVERVIEW 

The FS process may be viewed as occumng in three phases, as fdlows: 

- development of alternatives, 

- screening of alternatives, and 

- detailed analysis of alternatives. 

However, in actual practice, the specific point at which the development phase ends and the screening 

phase begins Is not so distinct. Therefore, the development and screening of alternatives are generally 

combined into one phase, as shown in Figure 14.1. The figure details seven steps within the development 

and screening of remedial alternatives phase of the FS process. This Site-Wide Mound Plant RI/FS Work 

Plan will primarily address the first four steps in support of subsequent field investigations. The objective of 

these first four steps is the development of a preliminary, but comprehensive, listing of technologies and 

process options. Details of these steps are discussed in subsection 14.3. Continued refinement of these 

steps, as well as evaluation of the remaining steps of this phase, will be addressed in the RI and FS reports 

that are planned following remedial investigation field efforts. 

14.3. ALTERNATIVE DEVELOPMENT PROCESS 

The alternativ; development process is a series of analytical steps creating successively more specific 

definitions of potential remedial activities (EPA 19884). These definitions must be updated continually as 

new information becomes available for the RI process. Therefore, the Inability to fully complete a step due 

to the lack of available data does not restrict efforts being made on remaining steps. 

Alternatives for remediation are developed by combining technologies, and the media to which they apply, 

into alternatives that address contamination on a Site-wide basis or for an identified operable unit. The 

process of developing altematlves consists of the six steps shown on Figure 14.1 and listed below: 

- develop remedial actlon objectives, 

- develop general response actions, 

- identify volumes or areas of media, 

a - identify and screen remedial technologies and process options, 

Mound Plant, ER Program 
R d r l o n  2 

RI/F$ O.U. 9, -WI& Work Plan 
June 1991 



- evaluate process options, and 

- assemble alternatives. 

As previously stated, this work plan will address the first four steps of this process to the extent feasible 

based on available data. It is more important at this early stage to develop a comprehensive listing of 

technologies and process options, rather than to screen them out. Wih regard to screening, two 

screening steps occur within the six steps listed above. The fourth step is identified as both identification 

and screening of technologies and process options. The screening that typically occurs at this step is 

subtle with respect to technical implementability. In other words, a technology may not be identified in the 

listing if it is deemed to be technically infeasible for the site-specific conditions. The amount of screening 

that occurs is highly dependent on the amount of available data. Since the Site-Wide, Operable Unit 9 is at 

such an early stage, screening at this step will be minimal. 

The second screening step that occurs when developing alternatives Is the ffih step, identified as 

evaluation of process options. The process options are evaluated relative to each other within a 

technology type and the general response action they are intended to satisfy, and not to the site as a 

whole. The evaluation criteria include effectiveness, implementability, and cost. These same criteria are 

also used to screen alternatives prior to detailed analysis. 

Ultimately, a range of remedial alternatives should be developed that includes source control and 

groundwater response actions. To the extent that it Is both possible and appropriate, the range of remedhl 

alternatives should indude the fdlowing: 

- treatment options that eliminate, or minimize to the extent feasible, the need for long- 
term management; 

- treatment options that reduce toxicity, mobility, or volume of wastes; 

- optlons that meet the ARARs of federal and state laws; 

- containment options that utilize little or no treatment; and 

- the nogction alternative. 

The development of remedial action objectives for the Mound Plant Site-Wide Operable Unit 9 RI/FS is 

aimed at protecting human health and the environment through medium-specific or operable unit-specific 

goals. Remedial action objectives should speclfy the following: 

- the contaminants of concern; 

- exposure routes and receptors; and 
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- an acceptable contaminant level or range of levels for each exposure route (i.e., a 
preliminary remediation goal). 

Remedial action objectives are the more general description of what the remedial action will accomplish. 

Remediation goals, however, are a subset of remedial action objectives and consist of medium-specific or 

operable unkspecffic chemical concentrations that protect human health and the environment and serve 

as remedial action goals. 

Remedial action objectives for protecting human receptors should express both a contaminant level and an 

exposure route, rather than a contaminant level alone, because protectiveness may be achieved by 

reducing exposure (such as capping an area, limiting access, or providing an alternate water supply), as 

well as by reducing contaminant levels. Protection of environmental receptors typically involves preserving 

or restoring a resource (e.g., groundwater); therefore, remedial action objectives should be expressed in 

terms of the medium of interest and the target cleanup levels. 

Previous investigations Indicate that several types of environmental media require further study to assess 

appropriate remedial action. They are as follows: surface soUs and sediments, surface water, bedrock 

system, Buried Valley aquifer, and air. The remedial action objectives for these environmental media are 

listed in TaMe XIV.l, which also presents the migration pathway and potential receptors identified for each 

media. In terms of remedial action, the sediment media is included with surface soils since sediments * basically consist of surface soils moving down major drainage pithway& 

The hazard to human health and the environment is contamination of bidogical and ecological receptors. 

Local wells downstream from the she, as well as the Mhmisburg water supply, use the Buried Valley aquifer 

for drinking water. Also, the Mound Plant production wells use the aquifer for the total plant water supply. 

Direct ingestion, inhalation, or contact by humans and terrestrial biota, and secondary ingestion through 

livestock and crops are possible hazards that should be investigated. Aquatic life in the Great Miami River 

may also be at risk of exposure to contaminated surface water and sediment. 

General response actlons satisfy the remedial action objectives. Uke remedhl alternative objectives, 

general response actions are operable unit- or media-specific, are based upon previous Rls and 

background Information, and describe those actions that will satisfy the remedial action objectives (EPA 

1 98&). 

General response actions consist of six types: no action, institutional, containment, collection, treatment, 

and disposal actions. The no-action category allows conditions and processes currently occurring at the 
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Table XIV.l. Mound Plant Site-Wide Operable Unit 9 Remedial ~ c t i o n  Objectives 

Remedial Action Objectives 
Inhibit contaminant migration to air, ground- 
water, surface water, and sediments. 

Reduce external gamma radlation from surface 
soils to acceptable levels. 

Prevent ingestion, Inhalation, or contact with 
soil having an excess risk from carcinogens 
and from noncarcinogens. 
Inhibit contaminant migration to downstream 
surface waters, surface soils, sediments, and 
groundwater. 

Prevent ingestion or contact with surface water 
having an excess risk from carcinogens and 
from noncarcinogens. 

Prevent ingestion or contact with contaminated 
groundwater and seeps having an excess risk 
from carcinogens and from noncarcinogens. 
Prevent secondary Ingestion of contaminants 
through livestock and crops. 

Restore groundwater source to applicable 
standards. 

Prevent Ingestion or contact with contaminated 
groundwater having an excess risk from 
carcinogens and from noncarcinogens. 
Prevent secondary ingestion of contaminants 
through livestock and crops. 

Restore groundwater source to applicable 
standards. 
Prevent inhalation of contaminants having 
an excess risk from carcinogens and from 
noncarcinogens. 

Restore air quality to applicable standards by 
eliminating source of contamination. 

Receptor 
The Buried Valley Aquifer is used for drinking 
water and for process water by Mound Plant, 
by the city of Miamisburg and by private 
homeowners. 

Human, terrestrial, and aquatic biota may be 
affected by ingestion, inhalation, or direct 
contact. 

Infiltration of contaminated surface water could 
contaminate the Buried Valley aquifer, which is 
used for drinking water and for process water 
by Mound Plant, the city of Miamisburg and 
private homeowners. 

Human, terrestrial, and aquatic biota may be 
affected by ingestion or direct contact. 

The Buried Valley aquifer is used for drinking 
water and for process water by Mound Plant, 
by the city of Miamisburg and by private 
homeowners. 

Human, terrestrial, and aquatic biota may be 
affected by ingestion or direct contact. 

The Buried Valley aquifer is used for drinking 
water and for process water by Mound Plant, 
the city of Miamisburg, and private 
homeowners. 

Human, terrestrial, and aquatic biota may be 
affected by ingestion or direct contact. 

be 
affected through inhalation or transpiration. 

Environmental 
Media 

.surface Soils and 
Sediments 

Surface Water 

Bedrock System 

Buried Valley 
Aquifer 

Air 

Pathway 
infiltration of precipitation through 
contaminated surface soils contaminates 
deeper soils, sediments, and groundwater. 

Wind, surface water, plants, animals, and 
activities of man disperse contaminants. 

Stormwater runoff, groundwater seeps, and 
surface water flow may transport contaminated 
soils and sediments through erosion, stream 
transport, and infiltration or percolation. 

Surface water and groundwater seeps contact- 
ing contaminated soils and sediments may 
dissolve hazardous or radioactive constituents 
and further contaminate downstream surface 
water, surface soils, sediments, and ground- 
water. 

lnfiltration of contaminated surface or process 
waters through the bedrock system results In 
surface seeps at the bedrock interface, thus 
contributing to surface water flows. 

Flow of contaminated groundwater across the 
bedrock interface or secondary infiltration 
from the surface seeps could contaminate the 
Buried Valley aquifer. 
Infiltration of contaminated water from 
ground and surface sources can contaminate 
the aquifer and the soils within the 
aquifer. 

W i m m a y  
volatile organic compounds. 



Mound Plant to continue without intervention. institutional contrd alters the interaction of people with the @ contaminated medium or monitors contaminant levels and migration without addressing the contamination 

Itseff. Containment limits the spatial distribution of the contamination without attering the chemistry of the 

contaminant. Cdlection alters the position of the contamination so that treatment or disposal actions can 

be initiated. Treatmeit atters the chemical or physical state of contaminants to render them less harmful. 

Disposal determines the ultimate location of the contaminant or decontaminated'residues. 

Although several sources and pathways exist for the Mound Plant, only four of the five environmental 

medh shown in Table XIV.l are considered realistically appropriate for potential remedhl action. The four 

medh consist of surface sons and sediments, surface water, the bedrock system, and the Buried Valley 

aqutfer. Air is not included because it acts strictly as a pathway for contaminated surface soil sources. In 

other words, elimination of the contaminated source medh will act to dean up the air medium immediately. 

A discussion of remedial action of the air medium outside the context of removing the source media is not 

supported. 

In .some ways, the surface water medium is similar to the air medium. If the surface water medium 

consisted of a constant flow contaminated only by surface so0 sources, then it would not be recommended 

for remedial actlon either. The surface soil sources would be cleaned up, thus eliminating contamination to 

the surface flow. However, with regard to Operable Unit 9, the surface waters may be contaminated by @ sources not so easily removed. This is true in the case of contaminated groundwater seeps from the 

bedrock system that are caused primarily from leaking pipes in the active operations. Completely 

removing the source would require shutting down the operation, not a viable option. Therefore, treatment 

of contamination from the seeps via the surface water system appears more feasible. 

in the dweloprnent of alternatives for the remediatron of the SiteWlde, Operable Unlt 9, the general 

response actions will be combined, depending on the environmental media. For example, one alternative 

may indude institutional controls that already exist at the Site, such as restricted access and groundwater 

monitoring. Additionally, a treatment atternatbe may require collection and disposal as part of the remedial 

action. 

The potential combinations of the general response actions can be formulated to provide an initial 

consideration of remedial alternatives. These preliminary combinations are listed in Table XIV.2 for each of 

the four media as previously discwsed. For example, option 2C would be specific to the surface water 

medium and involve collection in the existing on-plant ponds with additional treatment in the ponds and 

disposal by NPDES regulated discharge. 
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Table XIV.2. Combined General Response Actions by Media 

General Response 



a 14.3.2. Volumes or Areas of Medig 

During the development of alternatives, an initial determination is made of areas or vdumes of 

contaminated medh to which general response actions might be applied (EPA 1988c). Although 

premature at this stage, this initial determination wiil eventuaiiy be made for each medium of interest for 

Operable Unit 9. This information wiil be detailed in the future R i  and FS reports. Defining the areas or 

vdumes of media requires careful judgement and should indude consideration not only of site conditions 

and the nature and extent of contamination, but also acceptable exposure levels and potential exposure 

routes. 

14.3.3. Identification of Remedial Technoloaies and Process Ontiong 

This section attempts to identify all the remedial techndogies and technology process options that satisfy 

the general response actions outlined above. Technology types are general categories of techndogies. 

such as chemical treatment or capping (EPA 1988c). Process options, however, are specific processes 

within each technology type, such as precipttation or ion exchange for chemical treatment techndogies 

(EPA 1988~). Table XiV.3 summarizes the preliminary identification of possible remedial techndogies and 

process options for the environmental media identified for possible remedial action at the Mound Plant. 

The fdiowing subsections discuss the techndogies and process options in more detail. 

The evaluation of techndogies and process options wiil continue to be refined as additional data are 

collected concerning the extent of contamination and exposure pathways. The various techndogies will 

be considered, alone or in combination, in relation to specific aspects of contamination at the Mound Plant 

operable units. As stated before, it is more important at this stage to develop a comprehensive listing of 

techndogies and process options, rather than to screen them out. Remedial alternatives are not 

completely developed and screened at this time. 

14.3.4.1. No Action 

To undertake 'no actlon' is to refrain from intervening in the fate and transport of contaminants at a site. 

The no-action alternative does not necessarily perpetuate the status quo, because natural processes may 

be transforming a site. In this context, no action is known as passive remediation. Passive remediation 

recognizes the beneficial effects of natural biiogical, chemical, and physical processes induding 

biodegradation, vdatlilation, photdysis, leaching, and adsorption. 

Additional data are required to fuiiy evaluate the extent of contamination and the risks associated with 

exposure pathways at Mound Plant. Therefore, the no-action alternative may be appropriate for any of the 
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Table XIV.3. General Response Actions, Technologies, and Process Options 
Potentially Applicable to Mound Plant Site-Wide Operable Unit 9 

Mound Plant, ER Program 
Revision 3 

RI/FS, O.U. 9, SbWlde Work Plan 
Octobr 1-1 

Environmental 
Media 

Surface soils 
and sediments 

Initial Evaluation 
Section 14, page 10 

Remedial Technology 
T W  

None 

Monitoring 

Restrictive access 

Capping 

Vertical baniers 

Surface controls 

Soil excavation 

Solution mining 
Vapor extraction 

In situ treatment 

General Response 
Action 

No action 

Institutional actions 

Containment actions 

Collection actions 

Treatment actions 

Process Option 
Not applicable 

Groundwater and soiusediment 
monitoring 

Fencing 
Access or deed restrictions 

Synthetic membranes 
Low-permeability soils 
Muhilayer 
Surface sealing 

-soil admixtures 
-asphalt 
-concrete 

Slurry wall 

Storm water management 
-regrading 
-revegetation 
4iersion 
-collection ditches 
-sedimentation basins 

Selective removal of soils to 
remove any remaining source 
contamination or hot spots. 
Chemical soil washing/extraction 
Gas extraction wells 

Biological 
-enhanced biodegradation 

Chemical 
-immobilization 
-detoxification 

Physical 
-fixation 
-volatilization 

Thermal 
-vitrification 
-RF heating 



Table XIV.3. (page 2 of 4) 

Mound Plant, ER Program 
Revision 3 

Environmental 
Media 

Surface soils 
and sediments 

(continued) 

Surface 
water 

Bedrod< 
\ 

system 

RI/FS, O.U. 9, SkeWlde Work Plan 
October 1991 

Initial Evaluation 
Section 14, page 1 1 

General Response 
Action 

Treatment actions 
(continued) 

Disposal actions 

Noaction 
Institutional actions 

Collection actions 

Treatment actions 

Disposal actions 
Noaction 
Institutional actions 

Remedial Technology 
Type 

On-plant treatment 

Off-plant treatment 

On-plant disposal 
-untreated soil 
-treated soil 
-treatment residuals 

Off-plant disposal 
-untreated soil 
-treated soil 
-treatment residuals 

None 
Monitoring 

Restrictive access 
Surface controls 

On-plant treatment 

Off-plant disposal 
None 
Monitoring 

Restrictive access 

Process Option 
Biological 

-land farm treatment 
Chemical 

-soil washinglextraction 
-oxidation 

Physical 
-volatilization 
-solidificationlstabilization 
-microencapsulation 
-gravimetric separation 

Thermal 
-low-temperature stripping 
-inaneration 
-vitrification 

Thermal 
-inaneration 

On-plant landfill 

Off-plant landfill 

Not applicable 
Surface water and sediment 
sampling 
Fencing and access restrictions 
Interception and diversion ditches 
Collection ponds 
Biological 
-enhanced biodegradation 
Chemical 
-neutralization 

Physical 
-sedimentation 

Physicochemical 
-precipitationlflocculationl 
coagulation 
-air stripping 

NPDES discharge permit 
Not applicable 
Groundwater seeps and 
sediment sampling 
Fenang and access restrictions 



Table XIV.3. (page 3 of 4) 

Mound Plant ER Program 
Revirkn 2 

RI/FS, O.U. Q, sbmd.  Work PI.n 
Jurn 1001 

Process Option 
Not applicable 
Groundwater monitoring 
Access or deed restrictions 
Public water supply 
New uncontaminated wells 
Slurry wall 
Pumping wells 
Pumping wells 
-deep wells 
-ejector wells 

Well points 
'Subsurface drains 
Gas extraction wells 
Biological 
Chemical 
-enhanced biodegradation 
-groundwater pretreatment 
-immobilization 
-detoxification 

Physical 
-fixation 

Biological 
-conventional methods 

Chemical 
-oxidation 
-reduction 
-neutralization 
-ultraviolet photolysis wlozone 

Physical 
-filtration 
-9ravimetric separation 
-sedimentation 
-evaporation 

Thermal 
-vapor rewmpressionldistillation 
-incineration 
-wet or supercritical oxidation 

Physiwchemical 
-carbon adsorption 
-precipitationlflocwlationl 
coagulation 

-ion exchange 
-reverse osmosis 
-air stripping 
-high-energy radiolysis 

Publicly owned treatment works 
PhysicaUchemical treatment 

Remedial Technology 
TyPe 

None 
Monitoring 
Restrictive use 
Alternative water supply 

Vertical barriers 
Hydraulic barrier 
Groundwater extraction 

Vapor extraction 
In situ treatment 

On-plant treatment 

'Off-plant treatment 
'Point-of-use treatment 

Environmental 
Media 
Buried 
Valley 
aquifer 

General Response 
Action 

No action 
Institutional actions 

Containment actions 

Collection actions 

Tment actions 



Table XIV.3. (page 4 of 4) 

RI/FS, O.U. 9, SH.-md. Watk b%n 
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Environmental 
Media 
Buried . 

Valley 
aquifer 

(continued) 

General Response 
Action 

Disposal actions 

Remedial Technology 
TyPe 

On-plant disposal 
-untreated water 

-treated water 

-treatment residuals 
Off-plant disposal 
-treated water 

-treatment residuals 

Process Option 

Evaporation pond 
Deep-well injection 
On-plant treatment plant 
Reinjection 
Evaporation pond 
Spray irrigation 
Deep-well injection 

On-plant landfill 

Publicly owned treatment works 
Great Miami River 
Off-plant landfill 



Mound Plant tasks. Also, the National Contingency Plan requires that no action be retained and be 

@ considered as a baseline to which other alternatives are compared (EPA 1988~). 

14.3.4.2. Institutional Actions 

Monitoring 

Monitoring involves no substantial action on contaminated medb, but it does provkle Information about the 

status of pollutants. In situations where no other action is taken, monitoring can serve not only to 

document passive remediation but also to provide early warning in the event that passive remediation fails 

to adequately protect human health and the environment. Monitoring may also be needed in situations 

where containment, cdlection/removal, or treatment actions are taken. Its purpose in these situations 

would be to document the effectiveness of the remedial actions. Mound Plant has an ongoing monitoring 

program for groundwater that already satisfies the general response actions known as institutional actions. 

Contamination of groundwater seeps, surface water, and sediment will be addressed as part of the site- 

wide work plan for Operable Unit 9. If the analyses indicate that contamination is present, the groundwater 

seeps, surface water, and sediment may be monitored as well. 

Restrictive Access or Use 

No techndogy is required in the implementation of access or deed restrictions. Restrictive access can 

apply either to surface soils or to use of the groundwater system. Restrictive access to contaminated 

surface soils could be performed by using fencing or deed restrictions. This action does not reduce 

contaminant levels, but it could achieve protectiveness by reducing exposures. it could also be used 

temporarily to control a work area in conjunction with another remediation. With regard to groundwater 

use, the land surrounding the Mound Plant is privately owned and the Buried Valley aquifer is used, or 

could potentially be used, by the owners. Access or deed restrictions to this groundwater system for these 

private owners would be difficult to implement. The Buried Valley aquifer is also the main source of water 

for the Mound Phnt 

Alternative Water S u ~ ~ l y  

Alternative water sources were discussed in subsection 7.1.1, Municipal and Industrial Water Users. This 

techndogy option does not address the remedial alternative objective of restoring the groundwater 

resource to applicable standards, but it does address the remedial action objective of preventing ingestion 
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of contaminated groundwater. It will, however, be retained for further evaluation for both the perched 

@ bedrock and Buried Valley aquifers. 

14.3.4.3. Containment Actions 

Capping will be applied to surface soil media where feasibte, and entails placing a horizontal, low- 

permeability cover over an area of surficial or below-ground contamination. .This type of capping physically 

isdates the contamination from the aboveground environment and prevents direct contact by individuals 

or fauna. The low permeability of the cap also reduces the amount of precipitation passing through areas 

of 'contamination, and so reduces leachate. 

Capping can be accomplished using a variety of materials and techniques and is easily implemented with 

proven construction materials. Caps are effective because they reduce infiltration and act as a physical 

barrier between people and the contaminated soil. 

Vertical B a r d e ~  

@ Vertical barriers are low-permeability cutoff walls or diversions and are installed below ground to contain. 

capture, or redirect groundwater flow in the vicinity of a site. The most commonly used subsurface barrier 

process options are slurry walls, particularly soil-bentonite slurry walls. Less common are cement- 

bentonite or concrete (diaphragm) slurry walls, grouted barriers, and sheet piling. 

Slurry walls are the most common subsurface barriers because they are a relatively inexpensive means of 

vastly reducing groundwater flow in unconsolidated earth materials. Slurry walls are constructed by 

pumping a slurry into a vertical trench as excavation proceeds. Typical slurry walls for waste site 

remedhtion are keyed in to a confining layer. The depth to, and the nature of, the confining layer is a 

critical design concern for this process option. Sluny walls will be retained for further consideration. 

The Mound Phnt produdion wells presently act to inhibit the spread of contamination in the Buried Valley 

aquifer by control of the hydraulic gradient. This concept is not considered a long-term solution, but can 

be used in conjunction with a treatment option. 
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a Surface Controlg 

In general, surface management contrds that invoke regrading and revegetation promote contrdled 

runoff, enhance evapotranspiration, and reduce potential on-plant soil erosion. When used in conjunction 

with diversion ditches, walls or dikes, or berms, site grading can effectively isolate the contaminated area 

from surface runoff and excessive infiltration by channeling and diverting the flow off-plant. This 

technology uses common engineering and construction practices. Satisfactory performance, however, 

requires continued maintenance. 

14.3.4.4. Collection Actions 

Soil Excavation 

Soil excavation involves earth removal with conventional earth-moving equipment. Soil excavation may be 

followed by out-ofground treatment and/or disposal. Soil can be excavated easily and cost-effectively to 

depths of approximately 30 ft, with more extensive efforts required for depths to 60 ft. Much greater depths 

become dffficult and expensive. The benefit derived from this response action, as applied to the Mound 

Plant sites, depends on the amount of source contaminant remaining in near-surface soils, the amount of 

@ 
leachate being generated, and the factors driving the transport of contaminants. lnfiltktion of precipitation 

is the primary driving force for contaminant migration. 

Solution Mining 

Solution mining involves soil washing and extraction methods that mobilize contaminants from the soils. 

The process is accomplished by using water or an aqueous chemical solution (i.e., water and surfactants 

or water and solvents) applied to the area of contamination, and pumping the extract to the surface for 

removal, recirculation, or on-plant treatment and reinjection. Groundwater extraction wells and infiltration 

galleries, injection wells, or other delivery methods are used. 

Site-specifk conditions, such as soil type and geochemistry, contrd the efficiency and design of this 

technology for specific contaminants. It has the greatest potential for success on soils contaminated with 

only a few speciRc chemicals. For sdls and sludges that are contaminated with a variety of hazardous 

materials, the effectiveness is limited and pretreatment or posttreatment may be necessary. The risks of 

soil flushing systems indude the potential for soil and groundwater contamination from the washing fluids 

and mobilization of contamination into the surrounding environment. These problems may be prevented 

by using biodegradable additives and maintaining hydraulic bamers. a ' 
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In situ chemical soil washing and extraction and on-plant soil washing and extraction may be viable 

process options and have been retained for further consideration. Additional studies would be required to 

better define the applicability and effectiveness of so3 washing as a primary treatment. 

Vapor extraction (often called in situ aeration or vdatilization) can be considered a collection action as well 

as an in situ treatment. This technology type removes vdatile contaminants using extraction wells 

operated under a vacuum or forced air injection. The major portion of contamination is often contained 

within the unsaturated soil zone above groundwater. 

The depth to the groundwater system is sufficient to consider vapor extraction as a cdlection option for the 

Mound Plant. 

Surface Controla 

'All surface water flows originating on-plant, whether by runoff or by seeps, can be intercepted and diverted 

by ditches to cdlection ponds. Sedimentation or further treatment can be performed prior to off-plant 

release. * 
Groundwater Extraction 

Groundwater can be cdlected with recovery wells or subsurface drains. The depth to groundwater and 

plume and aquifer characteristics will be considered in choosing the.appropriate process option. 

Types of wells used in management and removal of contaminated groundwater indude well points, ejector 

wells, and deep wells. In order to be effective, well points must operate at a depth no greater than 22 f!, as 

they use a surface-mounted suction pump with a lift not exceeding 22 ft. 

Deep wells are best suited for use in zones of high permeability. They are more expensive but can be used 

in more situations than wellpoint systems. Ejector wells are not typically as depth-limited as well points and 

are less expensive than deep wells when close spacing is required. The biggest drawback to ejector wells 

is a low pumping efficiency (typically less than 15 percent). Deep wells and ejector wells will be retained 

for further consideration with the option of aboveground treatment, should it be needed. 

Subsurface drains perform the same function as recovery wells and are more cost-effective for shallow 

contamination problems, particularly In strata with low or variable permeability. Drains may be prefened 

a over recovery wells in situations where removal is required over a long time period. Subsurface drains can 
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ensure that the contaminant plume is intercepted and removed. A major consideration with the installation 

@ of subsurface drains is that their cost increases greatly with depth. 

Subsurface drains wiU be retained for further consideration until the extent and depth of groundwater 

contamination are determined. If the contaminant plume is found to be shallow and limited in area, 

subsurface drains may be more cost-effective and technically effective than recovery wells. 

14.3.4.5. Treatment Actions 

Jn Situ Bloloaical Treatme@ 

In situ (enhanced) biodegradation applies to soil and groundwater. This process option involves the 

biological transformation of organic contaminants into less harmful compounds. Most hydrocarbon 

compounds can be degraded by microbes, ultimately to carbon dioxide and water. Biodegradation by 

microorganisms is controlled by such environmental factors as temperature, pH, dissolved oxygen. Eh, 

salinity, nutrients, competing organisms, toxicity to organisms, and the concentrations of the organisms 

and compounds. In situ biodegradation systems vary considerably from site to site, but they typically 

contain proviskxls for microorganism, nutrient. and oxygen injection. Major ancillary equipment may 

indude wells and barriers to control local groundwater flow and to isolate and facilitate microorganism 

@ activity 

In situ biodegradation, under favorable conditions, can be a cost-effective and environmentally acceptable 

remediation process option. The most significant benefit is that contaminated soils and pollutants do not 

have to be physically removed, which can significantly reduce cost and human health risk. The option is 

also attractive from an environmental perspective: the wastes are destroyed rather than transferred to 

another part of the environment. Also, It is possible to biodegrade trace concentrations of contaminants 

under conditions of secondary utilization. If the concentration of a contaminant is very low, the organism 

may not get enough energy from oxidation of the contaminant substrate to supply maintenance 

requirements. Secondary utilization or cometabdism is a mechanism that allows cells to degrade trace 

contaminants when an abundant primary substrate provides sufficient energy to support the microbial 

cutture. 

This process option will be retained for further consideration for both soil and groundwater. Bench- and 

pilot-scale tests would be required to confirm the feasibility of bioreclamation at the site. 
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Generally, in situ chemical treatment invokes process options that Immobillze, mobilize for extraction, or 

detoxify organic and inorganic contaminants. These process options can apply to soil or grwndwater. In 

situ chemical sdl washing for extraction was discussed in section 14.3.4.4, under Sdution Mining. 

In situ chemical treatment of soils or of the groundwater is potentially applicable as a pretreatment in 

conjunction with other remediation technologies. For example, pH adjustment of the groundwater might 

be necessary before bidogical treatment techniques are instituted. Sitaspeck conditions and 

contaminants determine the applicability of in situ chemical treatment. For grwndwater that is 

contaminated with a variety of hazardous constituents, its effectiveness may be limited. Soil and 

groundwater pretreatment technology will be retained for use with other remediation 4echndogies. 

Additional studies will better define its applicability. 

Immobilization Is a process option that is designed to render contaminants insoluble and prevent them 

from leaching from the soil matrbc and moving from the area of contamination. immobilization methods 

include precipitation and polymerization. Precipitation primarily applies to dissdved metals and ions. 

Polymerization Invokes injection of a catalyst into a groundwater plume to cause polymerization of an 

organic monomer. 

0 
In situ treatment of a leachate plume, using precipitation or polymerization techniques, probably has 

limited application. Problems associated with these techniques include: 

- the need for numerous, closely spaced injection wells, even in coarsegrained 
deposits, because the action of precipitation or polymerization will lower hydraulic 
conductivities near injection wells, reducing treatment effectiveness; 

- the possibility that contaminants will not be removed from the aquifer and some 
chemical reactions can be reversed, allowing contaminants to again migrate with 
groundwater flow; and 

- injection of a potential groundwater pollutant or the formation of toxic by-products. 

Therefore, before an in situ precipitation or polymerization technique can be applied at a hazardous waste 

site, thorough laboratory and pilot-scale testing should be conducted to determine deleterious effects and 

ensure complete precipitation or polymerization of the chemical compounds and nonrwersal of chemical 

reactions. These process options wlli be considered further. 

In sito detoxification Is a process option .group that consists of techniques that destroy, degrade, or 

othemise reduce the toxicity of contaminants and indudes neutralization, hydrolysis, oxidation/reduction, 

RI/FS, O.U. 9, slt+md. Work PI.n 
Jun8 1991 



and enzymatic degradation. The effectiveness of these methods is dependent on site-specific conditions 

and chemical contaminants. 

Neutralization involves injecting dilute acids or bases into the vadose zone or groundwater to adjust the 

pH. This pH adjustment can optimize the pH range as a pretreatment prior to in situ biodegradation, 

hydrolysis, oxidation, or reduction. it can also be used to neutralize groundwater following some other 

treatment process. 

Hydrolysis is an abiotic reaction involving the replacement of a group on an organic compound with a 

hydroxyl group from water. Hydrolysis can transform a complex hydrocarbon directly to a form more 

easily degraded, or it can assist in a sequence of biotic reactions. The rate a f  a hydrolytic reaction can be 

affected by temperature, pH, or the catalytic action of enzymes. A hydrolysis product may be more toxic 

than the existing compound; therefore, the pathways for reactions must be determined to ensure that toxic 

products are not produced. 

Oxklation and reduction reactions atter the oxidation state of a compound through loss or gain of 

electrons, respectively. Such reactions can decompose, detoxify, or solubilize organics. Oxidation may 

render organics more amenable to biological degradation. Chemical reduction, however, does not appear 

to be promising because there are currently no practical applications invoking reduction of organic 

@ compounds. As with many of these chemical treatment process options, oxidation/reduction techniques 

are standard wastewater treatment approaches; their application as in situ treatment process options, 

though, is unproven. There are a number of disadvantages to using oxidizing and reducing agents. The 

treatment compounds are nonspecific, which may result in degradation of nontargeted compounds. There 

is also the potential, particularly with oxidation, for the formation of more toxic or more mobile degradation 

products. In addition, the introduction of these chemicals into the groundwater system may create a 

pdiution problem in itself. As with soil flushing, it is uncertain whether adequate contact can be obtained 

with the contaminants in the plume. 

Degradation of organics with cell-free enzymes is an innovative technology that hdds potential as a 

possible in situ treatment technique. Purified enzyme extracts, harvested from microbial cells, are used to 

catalyze reactions involving the degradation of carbohydrates and proteins. 

Of the in situ detoxitication techniques discussed, neutralization, hydrolysis, oxidation, and enzymatic 

degradation will be retained for further consideration as process options, possibly to be used in 

conjunction with other treatments. 
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a In Sltu Phvsical Treatment 

In situ fixation is a physical technique similar to a surface solidification/stabii'kation treatment system. 

F i t i o n  would apply to both SOU and groundwater media. In the groundwater medium, fixation is achieved 

by precipitation of contaminants from groundwater. in the sol medium, the technique requires the 

injection of materials to bind the contaminants mechanically within a solidified matrix, or to bind the 

contaminants chemically to the sol matrix. This treatment option would be difficult to apply to an 

unconfined leachate plume and has not been shown to be reliable with organic or petrdeum-based 

contaminants. Thorough laboratory and pilot-scale testing should be conducted to determine the 

effectiveness of this process option. This in situ process option will be considered further. 

The in situ vdatilization technique applies only to the contaminants in the unsaturated soil zone. In situ 

vdatilization may not be effectbe at Mound Plant because of the shallow depths to groundwater. 

Thorough laboratory and pilot-scale testing should be conducted to determine the effectiveness of this 

technique. This treatment option is also considered to be a collection action process option and was 

discussed under Vapor Extraction in subsection 14.3.4.4. 

In Situ Thermal Treatment 

h situ vitrMcation has been used for stabiiizing transuranic contaminated wastes and is conceivably 

applicable to other hazardous wastes. While a *Me process option, it is noted that this option is difficult 

to implement and requires proprietary expertise. Pilot testing would also be required to test the leachability 

of vitrified soils. 

The in situ microwave radio-frequency (RF) heating process option involves laying a row of horizontal 

conductors on the surface of a landfill and exciting them with an RF generator through a matching network. 

This method appears very promising for certain situations, such as organic contamination of soils, although 

bench- and pilot-scale tests would be required to verify the effectiveness of in situ RF heating. In situ 

thermal treatment wPI be retained for further consideration. 

gn-Plant Soil Treatments 

Biological soil treatment (land farming) generally involves excavating contaminated soil and spreading it on 

the ground surface so that natural processes can destroy the contaminants. The natural destructive 

processes active in land farm treatment indude vdatilization, biodegradation, and photdysis. It has been 

widely used in the petrdeum industry for petrdeumcontaminated soils. This process option will be 

@ 
retained for further consideration ff contaminated soils are excavated at any of the Mound Plant sites. 
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Surface chemical SOP treatments invdve techniques that extract or detoxity contaminants in soils. These 

techniques are similar to those discussed under in situ treatments. Some of these treatments were not 

retained under In sttu conditions because they were difficult to implement. For on-plant chemical treatment 

of excavated soil, these treatments will be retained for further consideration. 

Physical sol treatments invoke solidification or stabilization and must be combined with a disposal option. 

Solidification of contaminated soil is technically feasible because evaporation of free water in the soil is 

accomplished easily. After free water is removed, the waste is solidified. Simple solidification does not 

address ieachate generation and movement. Microencapsulation is a technique whereby the solidified 

waste materials are placed in smaller containers for ultimate disposal at a secure iandfdi. Stabilization is 

basically the same process as solidification, except that stabilization generally does not improve the 

handling characteristics of the waste. An additional option for radioactive or hazardous metals waste is 

gravimetric separation. This option separates the heavier elements to minimize the vdume for disposal or 

to prepare it for further treatment. These physical treatments will be retained for further conskleration. 

Low-temperature thermal treatment invdves the placement of excavated soil in a heated treatment 

chamber that warms the soil so that water vapor and organics are released. A sweep gas carries the 

vdatilized materhls through a secondary treatment that can include incineration or provisions for product 

recovery. Low-temperature thermal treatment can be performed on the site, using a temporary/mobile 

@ unit, or off the site at a stationary installation. A mobile, low-temBrature, thermal treatment stripping 

system has been designed for stripping vdatle organic chemicals and has been used to process 

petrdeumcontaminated soil. The system feeds solids with organic contamination by auger or pump to a 

rotary kiln and heats them to from 500' to 800' F in the presence of water. The organics are vdatiiized and 

then transported to an offgas system by an inert nitrogen carrier gas. The mobile system is equipped with 

an offgas handling system that uses a three-stage cooling and condensing train to condense organics of 

low, intermediate, and high volatility in a stepwise process. The carrier gas is reheated and recirculated to 

the rotary kiln. This system may be promising for mixed hazardous and radioactive wastes and PCB- 

contaminated d s .  This process option will be retained for further consideration. 

incineration Is very effectbe because It can reduce the vdume of waste and destroy organic contaminants. 

The incineration processes use high-temperature oxidation under controlled conditions to degrade a 

substance into by-products. While in situ vitrification is difficult to implement, the same thermal process 

could be applied to excavated soil wfth much greater contrd. The contaminated soils, or sludges, could be 

converted into a solid glassy mat& through melting by joule heating. This process option would require 

proper disposal of the waste mat&; pilot testing would be required to test the leachability of vitrified soils. 
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The thermal process options require consideration of air pollution control equipment to prevent the release 

@ of undesirable products of incomplete combustion. Each of these process options will be retained for 

further consideration. 

On-Plant Surface Water Treatment 

The treatment of surface water flows will tend to be less complex than a groundwater treatment system. 

This is due to large fluctuations in flow rate due to peak storm water loads. Treatment may be as simple as 

sedimentation or enhanced biodegradation; or it may include an additional chemical or physicochemical 

treatment. The on-plant ponds will be considered for this type of treatment. 

On-Plant Groundwater Treatment 

Biological treatment of contaminated groundwater, such as an activated sludge treatment system, can be 

technically feasible. Once the treated groundwater quality meets the appropriate water quality criteria, the 

effluent can be appropriately disposed of on-plant or off-plant. This process option will be retained for 

further consideration if contaminated groundwater is extracted for treatment. Most on-plant and off-plant 

treatment options will require permits or modifications to existing permits. 

Because aqueous waste streams are so diverse in volume, type, and concentration of contaminants, a 

wide variety of common physical and/or chemical treatment processes can be applied to contaminated 

groundwater. Rarely will any one unit treatment process be sufficient for aqueous waste treatment. Once 

the treated groundwater meets the appropriate water quality criteria, the effluent can be appropriately 

disposed of on-plant or off-plant. On-plant disposal of treated water can involve reinjection of the water 

into the groundwater system (section 14.3.4.6). The process options within this technology group will be 

retained for further consideration. 

Of special note are two emerging treatment options that could be considered uncommon compared to 

typical aqueous treatment processes. These two processes are ultraviolet photolysis with ozone 

enhancement, and high-energy radiolysis. 

In ultraviolet photolysis; ozone is produced in a generator and then is introduced into a photolysis 

contacting chamber, where it oxidizes chemicals such as chlorinated hydrocarbons, chlorinated aromatics, 

and pesticides. The oxidation of the organic compounds is improved by supplying a source of ultraviolet 

light in the contacting chamber while the contaminated water is being treated with the ozone. Ultraviolet 

photolysis with ozone enhancement will be retained for further consideration as a viable option; however, 

bench- and pilot-scale testing would be necessary. This treatment system may also be considered as an 
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alternative if used in conjunction with an air stripper to remove halogenated organic compounds with low 

Henry's Law constants. 

High-energy radidysis has been shown in a pilot study to be effective in removing several halogenated 

hydrocarbons, including trichloroethane, from aqueous hazardous waste. Recent technological advances 

in electron generation and acceleration have led to the development of high-powered electron accelerators 

capable of performing on an industrial scale. The influent stream fails over a weir and is shot with 

electrons. The water is ionized and forms hydroxyl radicals, aqueous electrons and hydrogen radicals. 

These products then react with organic compounds and cause them to decompose. The pilot study used 

a 1 .bmillielectron volt variable current (0 to 50 milliamp) iron core transformer electron accelerator. The 

facility is capable of treating secondary chlorinated wastewater at a flow of 120 gallons per minute. At 

various radiation rates, 64 percent to greater than 99.9 percent of trichloroethene was removed from the 

waste stream (Cooper et al. 1989). Although it Is still in the research phase, highenergy radidysis is a 

promising new technology with minimal offgas problems and high efficiency, .and it will be retained for 

further consideration. Bench- and pilot-scale studies would be required to determine viability and efficiency 

under site-specific conditions. 

Thermal treatment process options for groundwater include vapor recompression/distillation, incineration, 

and wet or supercritical oxidatlon. Typically, these processes are applied to the treatment of concentrated 

@ influent waste streams. Bench- and pilot-scale studies would be required to determine the applicability and 

effectiveness of any of these processes. These process options will be retained for further consideration. 

Off-Plant Soil Treatment 

The only off-plant soil treatment technology process option under consideration involves the various 

incineration techniques. If local off-plant Incinerators are commercially available, their use could be an 

effective alternative to setting up on-plant facilities. Appropriate permitting and regulatory requirements 

must be met. This process option will be retained for further consideration. 

Off-Plant Groundwater Treatment 

Off-plant groundwater treatment would invdve discharge or transportation of the aqueous waste stream to 

the Mound Plant wastewater treatment plant or a publicly owned treatment works (POTW). Assuming that 

permitting'and regulatory requirements are met, treatment would be performed by appropriate means at 

the facility. A POW is usually operated by a municipalfty for the treatment of sewage and limited industrial 

waste. Wastewaters discharged to POlWs require pretreatment that can often be extensive in order for the 

0 
facility to . meet . its NPDES permit conditions. Other factors that determine the feasibility for POTW 
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dkharge indude whether the facility has the capacity to handle the waste, whether accepting the waste 

MI result In addkbmi monitoring requirements or process changes at the POTW, and what the potential is 

for opposition In the community (EPA 1985). These treatment options will be retained for further 

consideration. 

Point-Of-Use Treatment 

Pdntd-we treat* of contaminated groundwater prevents ingestion and secondary Ingestion of 

contaminants by receptors. This process option does not address, however, the restoration- of a 

groundwater source. 

Polntd-use treatment units are generally used for residential applications and may be implemented in the 

fdlowing configurations: 

- line bypass, where separate faucets are provided for treated and untreated water; 

- faucet-mounted, where all water passing through the faucet is treated; and 

- whde house, where all water entering the house is treated (EPA 1985). 

Pdnt-of-use treatment processes indude activated carbon, activated alumina, reverse osmosis, ion 

exchange, diatllatbn, oronation, and ultraviolet irradiation. Activated carbon is the most widely used 

process; however, reverse osmosis and ion exchange are used when more stringent water quality 

requirements apply (EPA 1985). Activated carbon removes organic compounds induding trichioroethene, 

1,2aansdichloroethene, vinyl chloride, benzene, ethylbenzene, and tduene, all of which were found in 

preliminary testing at the Mound Plant site. Reverse osmosis may be effective in removing these 

compounds if they are present in low concentrations, the waste stream has been pre-treated, and/or 

several ionic membranes are used in series. ton exchange can be used for the removal of organics (except 

benzene) in law concentrations. A combination adsorptive/demineralkation system Is most effective. 

These technologies would require bench- and pilot-scale tests to confirm the feasibility at the site. 

Selection of the appropriate units for the contaminants of concern, selection of the appropriate hydraulic 

capachy for the application, and provision for the appropriate criteria and schedules for maintaining the 

units are primary design corrsiderations. Activated carbon units have the potential for excess bacterial 

growth, have short-lived effectiveness for some contaminants, and have the potential for desorption 

(release d contaminants) fdlawing the exhaustion of the activated carbon (EPA 1985). Reverse osmosis 

units are susceptible to chemical corrosion, fouling, and plugging. They may also be subject to excessive 

bacterial growth. The ion exchange process may experience a rapid exhaustion of resin in the ion 
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exchange materhl and produce high regeneration costs. The process is also senskive to the presence of 

suspended Jollds. 

A major limitation common to all point-of-use units is their reliance on the user. If the units are not property 

installed, operated, and maintained, the desired treatment will not result or the accumulated contaminants 

may be released from the treatment unit after the treatment material is exhausted. Reliabiifty of 

performance and the reliance 'on the user for maintenance does not ensure a continuously safe water 

supply; therefore, this process option wUI be retained for further consideration only as a short-term remedy. 

14.3.4.6. Disposal Actions 

On-Plant and Off-Plant Soil Dis~osal 

On-plant disposal of contaminated materials would include the construction of a secured landfill or above- 

ground vault. The landfill or vault would require a liner and cover system and compliance with RCRA 

standards and land disposal restrictions. The untreated and treated sol and treatment residuals could be 

placed In the on-plant landfill. This techndogy is well developed and proven. In addition to following the 

RCRA design standards, postclosure care, maintenance, and leachate management would be required. 

On-plant disposal of untreated sol or groundwater is not preferred, and may not receive regulatory * approval; however, this method may be feasible in some cases. Therefore, It w0 be retained. Also, on- 

plant disposal of treated soil residues and groundwater is potenthlly applicable; therefore, on-plant 

disposal wll be retained for further consideration. 

Off-plant disposal invokes the excavation .of the contaminated materials and the transportation of the 

materials to an approved disposal site that meets applicable RCRA requirements and regulations. This 

remedial techndogy process option can be applied to untreated and treated soUs and treatment residuals. 

The feasibility of off-plant disposal requires the knowledge of RCRA regulations (40 CFR Parts 261-265) and 

other state and local government regulations. All wastes that are shipped off-plant must comply with RCRA 

manifest requirements under 40 CFR, Parts 262 and 263. The waste generator, or other responsible party 

when the generator Is unknown, mwt comply with the RCRA manifest requirements and with the applicable 

hazardous waste generator requirements under 40 CFR Part 262. Although this method is not preferred, 

off-plant disposal of untreated soils and groundwater will be retained for further discussion. 

Off-Plant Surface Water D i s ~ o a  

The Mound Plant recently has an NPDES discharge permit for discharge of excess storm waters from the 

on-plant sedimentation pond. 
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0 9n-Plant and Oft-Plant Groundwater D ~ S D O S ~ ~  

Disposal methods for either treated or untreated groundwater, using evaporation ponds, deep-well 

Injection, or spray irrigation, are usually applicable only for large volumes and low concentrations. In 

addition, deep wells may exist in media of low permeabiit);. 

Treated water could be disposed of at the Mound Plant wastewater treatment plant or an off-plant POTW. 

Treatment must be extensive enough that the facility will meet its NPDES permit conditions. In addition, 

the facility must have the capacity to handle the waste. Waste acceptance may require additional 

monitoring requirements or process changes at the POW, and the potential for opposition by the 

community must be considered (EPA 1988~). 

Treated water could be reinjected into the aquifer, on-plant or off-plant, using wells or an infiltration gallery. 

Treated water could also be reinjected upgradient of Mound Plant, which could help drive contaminated 

groundwater toward the extraction well. Injection wells are similar to recovery wells, although they may 

require more maintenance because their screens tend to dog. An infiltration gallery is a bed of permeable 

materials, such as gravel, that enhances the infiltration and percolation of treated water discharged on the 

surface of the bed. Regulatory approval would be required to use this option. Off-plant well reinjection will 

be retained as a potential disposal mechanism for treated groundwater. The high value of groundwater in @ the area of the site could make this option preferable to discharges. such as discharg: to the Mound Plant 

wastewater treatment plant, that may waste or degrade some or all of the water. 

A final disposal optbn is piping and discharging the treated groundwater to the Great Miami River. Permits 

would be required for the pipeline rights-of-way and discharge to the river. This option will be retained for 

further consideration. 

14.3.5. Evaluation of Process Olltlona 

The evaluation of process options is the fifth step of alternative development. The process options for each 

techndogy type are evaluated in detail in order to select one process, if possible, to represent each ' 

techndogy type. This selection simplifies the subsequent development and evaluation of alternatives 

without limiting flexibility during remedial design. 

Process options are evaluated using the same criteria-effectiveness, implementability, and cost-that are 

used to screen alternatives prlor to the detailed analysis. An important dlstinctlon is that these crlterb are 

presently applied only to techndogles and the general response actions they are intended to satisfy and 

not to the site as a whde. Furthermore, the evaluation should focus on effectiveness factors at this stage, 
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with less Mort directed at the implementability and cost evaluation. The evaluation of each criterion is 

further described as fdiows: 

- Effectiveness will rely more on how proven and reliable the process option is than on 
its ability to handle the estimated vdumes of media; 

- Implementability Indudes both the technical and administrative feasibility of 
implementing a process option; and 

- Cost analysis is performed on the basis of engineering judgement, and each process 
option is evaluated according to whether costs are high, medium, or low relative to 
other process options in the same technology type. 

As stated in the FFA, implementation of this step will be performed as part of the FS. This evaluation 

screening step requires additional site investigation data and, therefore, is premature for the scope of this 

work plan. 

14.3.6. Assemblv of ARemativeg 

In this stage of the FS, general response actions and the process options chosen to represent the various 

techndogy types for each medium or operable unit are combined to form alternatives for Mound Plant as a 

whde (EPA 1988~). As stated in the FFA, this step will be performed in the FS. To assemble alternatives, 

general response actions should be combined using different technology types, different volumes of 

media, and different areas of the Site. Often more than one general response action is applied to each 

medium. For example, alternatives for remediating surface soils will depend on the type and distribution of 

contaminants and may indude incineration of soil from some areas and capping of the soil from others. 

14.4. DATA REQUIREMENTS FOR REMEDIAL TECHNOLOGIES 

Data needs are primarily driven by the need to determine the nature and extent of contamination and 

assess the physicochemicaj characteristics and transport properties of the media within each area. The 

purpose of this section is to discuss the data requirements as necessary to evaluate remedial techndogies 

alone or In combination. With very few additions, the data needs are the same as those previously 

discussed in subsection 14.2. 

Most data is prirnady obtained through laboratory testing of soil and water samples. On-plant field testing 

is also performed to determine stratigraphy or in situ hydrological conditions. The need for data to 

evaluate remedhl technologies should be within the context of expected general response actions for each 

media of concern as identified on Table XIV.2. 
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The following data requirements are identified as necessary to evaluate remedial techndogies: 

- Nature and extent of contamination in surface soils and sediments, surface water, 
bedrock system and the Buried Valley aquifer; 

\ - Major chemistry of seeps and surface water; 

- Major chemistry of groundwater in the bedrock system and the Buried Valley aquifer; 

- Hydraulic, geotechnical, geochemical, and biological soil properties of saturated and 
unsaturated soils in the bedrock system and Buried Valley aquifer; 

- Stratigraphy of the bedrock system and Buried Valley aquifer; and 

- In situ hydrological parameters and conditions. 

Obviously, it is necessary to know the nature and extent of contamination within each medium in order to 

take remedial action. Many of the technologies are affected by contaminant types, concentration levels, 

volumes, and depth. 

The chemistry of the groundwater or surface water alone or in combination with contaminants has a major 

impact on some treatment technologies. The physicochemical laboratory soil properties are necessary to 

assess not only treatment technologies but also containment or collection options. Finally, the stratigraphy 

and in situ hydrdogid conditions can determine the success of an in situ treatment and also containment 

or cdlection options. 

14.5. SCREENING OF ALTERNATIVES 

Alternatives for the Mound Plant will initially be developed and assembled to meet a set of remedial action 

objectives for each medium of interest. This step will be planned after sufficient data are gathered to 

determine the nature and extent of contamination at Mound Plant. During alternative screening, the 

assembled alternatives should be evaluated to ensure that they protect human health and the environment 

from each potential pathway of concern at the Mound Plant or each operable unit (EPA 1988~). For more 

than one pathway, the overall risk level to receptors will be evaluated. If it is found that an alternative is not 

fully protective, a reduction in exposure levels for one or more media will be made to attain an acceptable 

risk level. 

Alternatives will be defined to provide sufficient quantitative information to allow differentiation among 

alternatives with respect to effectiveness, implementability, and cost (EPA 1988~). Parameters that often 

require additional refinement indude the extent or volume of contaminated material and the subsequent 

relative scaling of major technology and process options to meet those voiumes. e 
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15. DATA QUALITY OBJECTIVES 

15.1. PURPOSE OF DATA QUALITY OBJECTIVES 

Data quality objectives (DQOs) are quantitative and qualitative statements specified to ensure that data of 

known and appropriate quality are obtained during the remedial investigation. DQOs are selected based 

on the end uses of the data to be collected. The resulting analytical levels can typically be described as 

falling Into five levels Fable XV.l) (EPA 1987a). DQO analytical levels for the proposed analytes will be 

identified for all ER Program investigations at Mound Plant. Although the term connotes quality, DQOs 

clarify the objectives of Mound Plant RI/FS activiies. The objectives of the DQO process are to provide 

methods for obtaining data of defined quality; to provide data that will support the decisions between 

general response actions and remedial technology types; to reduce overall costs of sampling and 

analytical activities; and to accelerate project planning and implementation. 

The fdlowing subsection briefly describes the DQO development process and the three development 

stages. Subsection 15.3 discusses the DQOs for the Site-Wide, Operable Unit 9 investigations addressed 

by this work plan. 

0 15.2. General Data Qualitv Obiective Develoament Process 

DQOs will be Identified during operable unit-specific project scoplng, as appropriate, for individual 

sampling events or data cdlection activiies. and will be documented in FSPs, in QAPPs, and in work plans. 

DQOs will be developed through a threestage process. The DQO process is integrated with the 

development of the FSPs, QAPPs, and work plans and will be revised, as needed, based upon the results 

of each data collection activity. This process is outlined below. 

15.2.1. Stacle 1 - ldentifv Decision Tygeg 

Stage 1 of the DQO process Identifies the individuals responsible for decisions, data uses, and available 

data; determines il additional data is needed; and identifies the types of decisions that will be made 

regarding site remediation. Available information on each operable unit at Mound Plant will be compiled 

and analyzed to develop conceptual models of these areas. These models describe suspected sources, 

contaminant pathways, and potential receptors. Stage 1 results in the specification of the decision-making 

process, the identification of why additional data is needed, and the setting of the foundation for Stages 2 

and 3 of the DQO development process. 
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Table XV.l. Summary of Analytical Levels Appropriate to Data Uses 

Analyticala 
Data Uses Level Type of Analysis Limitations Data Quality 

Site characterization, Level I Total organic/inorganic Instruments respond to If instruments calibrated 
monitoring during 
implementation 

vapor detection using 
portable instruments 

naturally own ing  
compounds 

and data interpreted correctly, 
can provide indication of 
contamination 

Field test kits and 
screening 

Site characterization, 
evaluation of alterna- 
tives, engineering 
design, monitoring 
during implemen- 
tation 

Level II Variety of organics by 
GC, inorganics by A4 
XRF 

Tentative identification Dependent on quality 
assurance/quality 
control steps employed 

Tentative identification, 
anaiyte specific 

Techniques/instruments 
limited mostly to 
volatiles, metals 

Data typically reported 
in concentration ranges 

Detection limits vary 
from low ppm to low ppb 

Risk assessment, 
site characteriza- 
tion, evaluation 
of alternatives, 
engineering design, 
monitoring during 
implementation 

Level Ill Organics/inorganics, 
using EPA procedures 
other than CLP, can be 
analyte specific 

Tentative identification 
in same cases 

Similar detection limits 
to CLP 

RCRA characteristic 
tests 

Can provide data of 
same quality as 
Level N 

Less rigorous quality 
assurance/quality control 

Gross alpha 
and betaa 

Risk asseesment. 
evaluation of alter- 
natives, engineer- 
ing design 

Level N TCL organics/TAL 
inorganics by GC/MS, 
A4 ICP 
Low ppb detection limit 

Tentative Identification 
of non-TCL parameters 

Goel is data of known 
quality 

Some time may be re- 
quired for validation of 
Packages 

Rigorous quality assurance/ 
quality control 

Risk assessment Level V Nonconventional 
parameters 

May require method 
development modification 

Method-specific 
detection limits 

Mechanism to obtain 
services requires 
special lead time 

Modification of 
existing methods 

Radiochemical 
analyses, gamma 
spectrometry, and 
mCLP parameters 

"These analytical levels have been specifically identified by the EPA Region V. 
AA - atomic absorption MS - mass spectrometry TAL - Target Analyte List 
CLP - Contract Laboratory Program ppb - parts per billion TCL - Target Compound List 
EPA - Environmental Protection Agency ppm - parts per million WIF - X-ray fluorescence 
GC - gas chromatography RCRA - Resource Conservation and Recovery Act Reference: EPA 1987a. 
ICP - inductively coupled plasma 
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a 15.2.2. Staae 2 - ldentifv Data UsesINeeds 

Stage 2 specifies the data (quanti!y/quality) necessary to meet the objectives set In Stage 1. This stage 

stipulates criteria for determining data adequacy. Stage 2 includes selection of the sampling approaches 

and the analytical options used for the Site. 

15.2.3. Staae 3 - Desian Data Collection Proaram 

Stage 3 specifies how to assemble data collection components and develop data collection 

documentation. Methods have been specified by which acceptable data will be obtained to make 

decisions. This information will be provided In the sampling and analysis plans. 

15.3. DQOS FOR THE OPERABLE UNIT 9 SITE-WIDE INVESTIGATIONS 

The Operable Unit 9 (Site-Wide) RI/FS has two main objectives. First, the work plan will provide a 

summary of the RI/FS at Mound Plant in order to ensure that a comprehensive investigation will be 

performed. This objective is accomplished by summarizing the conceptual models, the migration 

pathways, and the potential impacts to the public and the environment for dl nine operable units. Specific 

work to be conducted will be detailed in individual operable unit work plans. Once the individual operable 

unit remedial investigations are complete, the Operable Unit 9 investigation will utilize data from dl the 

investigations in order to present a comprehensive report. 

Second, specific field investlgations will be conducted in Operable Unit 9 to address potential 
1 

contamination and contaminant transport outside the Mound Plant boundary. These will include regional 

studies to ascertain the background setting of the Site. Results of these studies will be reported in a series 

of interim reports or technical memoranda so that the data will be available during the other operable unit 

investigations. 

The Operable Unit 9 field investigations will include the following specific activiies: 

- hydrogedogic investigations of the natural Site groundwater flow system and off- 
plant groundwater contamination to assess the effects of the plant on water local 
water supply; 

- a residential well investigation to identify and sample residential supply wells within a 
2-mile radius of the plant in order to support the risk assessment; 

- SOU investigations that include potential releases from local leakage of the NPDES 
Outfall 001 pipeline and regional effects of airborne contaminant deposition; 
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- surface water and sediment investigations that include all watersheds originating in or 
passing through Mound Plant to assess surface transport of contaminants, as well as 
other regional ponds, streams, and the Great Miami River; 

- meteorological and air quality investigations that will include a phased investigation, 
point source sampling, and evaluation of appropriate use of existing monitoring 
stations to assess contaminant transport and dispersion; and 

- a phased ecological assessment of the plant and its environs. 

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

will require the compilation of information from either existing reports or data from the other field 

investigations. 

These investigations are intended to establish the current level of contamination in the groundwater, soils. 

sediments, and surface water that surround the plant. The investigations will also determine the ambient air 

quality and the need for ambient air monitoring. The specified parameters to be analyzed are designed to 

determine the presence of contaminants in representative samples, including the presence of unexpected 

contaminants. Parameters to be analyzed in the field and laboratory for each task of the investigation are 

summarized in Table XV.2. The selected laboratory methods of analysis for these .parameters will be 

performed under the EPA's CLP requirements where appropriate and using approved and known 

a methodologies where available. 

Objectives for data quality are discussed in the QAPP supplied as a companion to this work plan. 

However, analytical levels, as defined by the EPA's "Data Quality Objectives for Remedial Response 

Activities" (EPA 1987a), may be assigned to the planned analyses. These analytical levels were designed 

by the EPA to serve as guidance for obtaining data of appropriate quality for its intended use. A general 

description of the typical analyses performed, the types of data uses, the limitations, and a generic 

description of data quality are provided for each analytical level (I, 11, Ill, IV, and V) in the EPA guidance. 

These analytical levels have been applied to each set of parameters to be analyzed and are presented in 

Table XV.2 for each task of the investigation. The purpose for data collection and the media to be 

investigated for each task are also included in this table. 

The intended usage of each piece of data to be generated during the RI/FS is directed by the objectives of 

the RI/FS. The specific purposes of the Federal Facility Agreement between DOE and US EPA are to: 

'Identify Interim Remedial Action (IRA) alternatives which are appropriate at the Site. . ." 

". . .determine fully the nature and extent of the threat to the public health or welfare or 
the environment. . ." and 

". . .identify, evaluate, and select alternatives for the appropriite remedial action@). . ." 
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Table XV.2. (page 4 of 101 

Task Purpose 

Soil Phase I: Collection of basic chemical 
data for soil types that occur on  the 

Characterization of regional Slte t o  support selection of background 

Media 

Soil 

Soil 

soils locations 

Phare II: Establish background 
chemical characteristics of Site soils 

Field Parameters 

- Location 
- Soil type 
- Stratigraphic data 

- Location 
- Soil type 
- Stratigraphic data 

Laboratoly Parameters 

- TAL inorganics 
- TCL perticidesIPC8s 
- Fluoride 
- Nitratelnitrite 
- Chloride 
- Sulfate 
- lrotopic plutonium (238, 2391240) 
- Isotopic thorium (228, 230, 232) 
- Isotopic uranium (2341236. 2381 
- Tritium 
- Strontium-DO 
- Qemma spectrometry 
- pH - Totel organk c r h n  

- TAL Inorganks 
- Fluoride 
- TCL pesticideelPCBs 
- Nitratelnitrite 
- Chloride 
- Sulfate 
- Isotopic plutonium (238. 2391240) 
- lrotopic thorium (228, 230, 232) 
- Isotopic uranium (2341235. 238) 
- Strontium-90 
- Tritium 
- Gamma spectrometry 
- pH 
- Total organic carbon 

Analytical 
Level' 

I 
I 
I 

IV 
IV 
IV 
IV 
IV 
IV 
V 
V 
V 
V 
V 
V 
111 
111 

I 
I 
I 

IV 
IV 
IV 
IV 
IV 
IV 
V 
V 
V 
V 
V 
V 
111 
111 
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Data collected during the Site-wide investigations described in this work plan will be used for the 

identification of interim remedial actions, risk assessment, and evaluation of remedial action alternatives in 

order to support the Record of Decision (ROD). Data quality objectives of levels Ill, IV and V are suitable 

for risk assessment. Data of lesser quality may be used to guide further sampling efforts, particularly 

during the early phases of phased investigations, such as the background soil investigation described in 

section 8. 

The FSP was dweloped from the strategies and requirements outlined In this work plan and describes the 

actual sampling that will be performed: number, type, and location of samples; sample analytes and 

volumes; sample designation; and container and preservation requirements. The QAPP was then 

developed from the sampling and analytical requirements given in the FSP and the goals specified in this 

work plan. It gives the quality control requirements that will be applied in order to ensure that field and 

laboratory data of known quality is obtained. 

At the completion of the Operable Unit 9 Sitewide RI/FS, the field and laboratory data obtained will be 

compared to the requirements of the. QAPP. Data that are determined to be acceptable will be used for the 

purposes stated in Table XV.2: to document background levels; to characterize surface and subsurface 

soils, sediments, ground, and surface waters; to address air quality; and in an ecological assessment. 
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a 16. APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

This section identifies potential ARARs for contaminated soils, sediments, air, surface water, and 

groundwater at Mound Plant. As the RI/FS at Mound Plant progresses, ARARs will be identified on a site- 

specific basis. Draft ARAR determinations will be prepared by the DOE. The EPA and the OEPA will review 

these determinations and make modifications as necessary. Potential ARARs will be reviewed and revised 

throughout the RI/FS process until a ROD is issued. 

Applicable requirements are those cleanup standards, standards of control, and other substantive . 

requirements, criteria, or limitations promulgated under federal environmental, state environmental, or 

facility siting laws that specifically address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstance at a CERCIA site. Only those state standards that are identified by a state 

in a timely manner and that are more stringent than federal requirements may be applicable. Relevant and 

appropriate requirements are those cleanup standards, standards of control, and other substantive 

requirements, criteria, or limitations promulgated under federal environmental, state environmental, or 

facility siting laws that, while not "applicable" to a hazardous substance, pollutant, contaminant, remedial 

action, location, or other circumstance at a CERCLA site, address problems or situations sufficiently similar 

to those encountered at the CERCLA site that their use is well suited to the particular site. 

@ The ER Program is integrating DOE'S CERCLA response obligations and RCRA corrective action 

obligations related to the release of hazardous substances, pollutants, or contaminants. RCRA will be 

considered as an ARAR for the Mound Plant CERCIA RI/FS, including the Operable Unit 9 Site-Wide 

Investigation, if it is applicable or it is relevant and appropriate. 

. .  . ... 

CERCLA was passed in 1980, requiring that the National Contingency Plan (NCP) be prepared to include 

"methods and criteria for determining the appropriate extent of removal, remedy and other measures." The . .. 
, . 

revised NCP did not fully address this requirement. The subsequent revision of the NCP in 1985, in 

response to a suit brought by the Environmental Defense Fund, required that remedial actions "attain or 

.exceed applicable or relevant and appropriate federal public health and environmental requirements" [50 

FR 479461 [40 FR 300.68 (e) and (f)]. The current NCP, revised in accordance with the reauthorized 

CERCLA in 1986, was published March 8, 1990 (Federal Register 55-36-8666). 

Guidance on the conduct of remedial investigations and feasibility studies under CERCLA, also issued in 

1985, addressed the subject of the public health and environmental requirements that should be 

considered. However, much uncertainty remained concerning the applicability of certain requirements in 

Superfund response situations and the precedence of regulation when a similar (or the same) substance 
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was addressed by several authorities. Section 121 (d) of CERCLA, as amended by SARA, codified and 

expanded the ARARs. 

Current and proposed EPA guidance further clarifies the process by which requirements are determined to 

be either applicable, or relevant and appropriate (EPA 1988b). These requirements and definitions apply 

equally to federal facilities and private party sites as referenced in section 120 of SARA. "ARAR" is a 

CERCLAdefined term applicable to the federal Superfund program. However, under the Superfund 

program, state requirements are ARARs and must be considered during a CERCLA investigation. 

16.1. TYPES OF ARARS 

There are, in general, three different types of ARARs, although some requirements do not fit neatly into 

these categories: . 

- chemical-specific; 

- location-specific; and 

- activity-specific. 

Chemical-specific (or ambient) ARARs are usually health- or risk-based numerical values or methodologies 

that establish concentrations or discharge limits for particular chemicals. Only a limited number have been O promulgated. 

The results of a risk assessment are used in establishing cleanup goals that are health-based. The total 

carcinogenic risk or hazard index for all chemicals of concern in a medium is calculated in this risk 

assessment. As a starting point for setting cleanup goals, the risk calculations are developed using 

chemical-specific requirements. If there are no chemical-specific ARARs, then specified federal or state "to 

be considered* (TBC) values are used in the calculations. Examples of this type of ARAR are RCRA 

maximum concentration limits, SDWA MCLs, maximum contaminant level goals, and water quality criteria 

developed under the Clean Water Act (CWA). Other non-promulgated values, such as reference doses, 

may be used in setting protective cleanup goals. 

Where no ARAR of the above type exists, or where ARARs are not sufficiently protective of human health 

and the environment, chemical-specific TBC values are used to establish cleanup targets. Examples of 

TBCs include health advisories, reference doses, proposed rules, guidance materials, and policy 

documents. In general, TBCs are not formally promulgated criteria or standards, and are developed, using 

best professional judgement, on the basis of the latest available information. 

Location-specific ARARs are restrictions placed on the concentration of hazardous substances or the 

@ 
conduct of activities solely because they occur in special locations. These may restrict or preclude certain 
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remedial actions or may apply only to certain portions of a site. RCRA location requirements, Rod plain 

management restrictions. and wetlands discharge restrictions are examples of this type of ARAR. 

Activity-specific, performance-specific, and design-specific ARARs are usually technology- or activii-based 

requirements or limitations on actions. Examples of this type of ARAR are the RCRA Subtitle C 

requirements for hazardous waste management. 

16.2. STATE REQUIREMENTS AS POTENTIAL ARARS 

CERCLA Section 121 provides that in order for a state requirement to be eligible to be an ARAR it must be 

1) promulgated, and 2) more stringent than federal requirements. A state requirement Is promulgated if it is 

legally enforceable (i.e., it is enforceable through a general authority, or the enabling legislation contains 

specific enforcement provisions) and if it is generally applicable. For example, the evaluation of stringency 

considers two types of regulations: 1) those for which there is a federal counterpart (or program), and 

2) those for which there is no federal counterpart (or program). 

For most federally authorized state programs (e.g., RCRA, CWA, SDWA), state requirements are 'at least as 

stringent' as federal requirements. Therefore, state requirements under these programs do not require a 

comparison of stringency. The state of Ohio has a federally authorized RCRA program. Regulations 

@ promulgated under state programs that do not have a federal counterpart or a baseline of federal 

regulations, but that address specific conditions within that state, are more stringent than federal law 

because they add new or specific requirements to the body of federal environmental regulations. State and 

local ordinances, advisories, and other requirements that are not ARARs. may, however, be used in 

determining the appropriate extent and manner of cleanup. These requirements can be TBC requirements. 

Generally, TBC requirements are used when no federal or state requirements exist for a particular situation. 

State requirements must also be substantive, that is, they must not impose only administrative or 

procedural requirements or requirements that can be substituted effectively by established CERCLA 

administrative procedures. Further, €PA will consider state requirements to be ARARs only if they are 'of 

general applicability,' that is, state requirements that apply only to one or more Superfund sites and that 

are specific to that or those particular Superfund sites are not to be considered ARARs. For a state 

requirement to be a potential ARAR, it must be applicable to all remedial situations described in the 

requirement, not just to Superfund sites. Also, the requirement must be consistently applied to all sites. 

Local laws are generally not promulgated state requirements and, therefore, may or may not be ARARs. If 

the local requirement is developed under explicit state authority or compliance is a requirement of a 

promulgated state statute, thelocal requirement may be an ARAR. 
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e. 16.3. PROCEDURES FOR DETERMINING ARARS 

Compliance with other laws may be either 'applicable' or 'relevant and appropriate' but not both, based on 

those cleanup standards, standards of contrd, and other substantive environmental protection 

requirements, criteria, or limitations promulgated under federal or state law. ARARs will be determined on 

an operable unit-specific basis. Thus, each evaluation of a potential ARAR will consist of a determination as 

to whether the requirement is applicable, or whether it is relevant and appropriate. 

The procedure for determining ARARs will be an ongoing process that takes place throughout the RI/FS 

process. The determination of ARARs will progress from this installation-wide site report, in which it will be 

indicated which regulatory programs may impose requirements, to a determination of specific criteria and 

standards that will become part of the response objectives. 

In general, chemical-specific and location-specific potential ARARs will be identified during each remedial 

investigation. Later, as remedial alternatives are developed as part of the FS, activity-specific ARARs will be 

identified. 

Section 121 (d)(4) of CERCLA allows ARARs to be waived under certain specific circumstances. The 

waivers apply only to meeting ARARs with respect to remedial activities occurring on-plant, and a waiver 

must be invoked for each ARAR that will not be a&ed or exceeded. Circumstances under which ARARS 

may be waived are as follows: 

- Interim measures - The remedial action selected is only part of a total remedial action 
that will attain such level or standard of contrd when completed [Section 
121 (d) (4) (A)]. 

- Greater risk to health and the environment - Compliance with such requirements at 
the facility will result in greater risk to human health and the environment than 
alternative options [Section 121 (d) (4) (B)]. 

- Technical impracticability - Compliance with such requirements is technically 
impracticable from an engineering perspective [Section 121 (d) (4) (C)]. 

- Equivalent standard of performance - The remedial action selected will attain a 
standard of performance that is equivalent to that required under the otherwise 
applicable standard, requirement, criteria, or limitation, through use of another 
method or approach [Section 121 (d) (4) (D)]. 

- inconsistent application of state requirements - With respect to a state standard, 
requirement, criteria, or limitation, the state has not consistently applied ' (or 
demonstrated the intention to consistently apply) the standard, requirement, criteria, 
or limitation in similar circumstances for other remedhl actions [Section 
121 (d) (4) (Ell. . 
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- Fund balancing - In the case of a remedial action to be undertaken sdely under 
section 104 using the fund, selection of a remedial action that attains such level or 
standard of control will not provide a balance between the need for protection of 
public health and welfare and the environment at the facility under consideration, and 
the availability of amounts from the fund to respond to other sites which present or 
may present a threat to public health, welfare, or the environment, taking into 
consideration the relative Immediacy of such threats [Section 121 (d)(4)(F)]. (Note: 
The fund balancing option for waiving ARARs is not available for DOE sites.) 

16.4. REVIEW OF MOUND PLANT ARARS 

The following section presents a review of potential ARARs that may be applied to remedial activiiies at 

Mound Plant. These ARARs are not all-inclusive, but they do present the federal and state regulations that 

will be used to determine a detailed list of ARARs after each remedial investigation is completed. More 

detailed chemical-specific ARAR standards will be identified as the Operable Unit 9 RI/FS progresses. As 

more chemicals of potential concern are identified during remedial investigations and the range of remedial 

actions is better defined, potential ARARs will be added to or removed from the analysis. 

Chemicals identified at the Mound Plant that are of concern or interest include inorganic chemicals, volatile 

and semivolatile organic chemicals. radionudides, and pesticides. Tables XVI.l and XV1.2 identify general @ chemical-speclc federal and state ARARs for Mound Plant. These ARARs are based on current, publicly 

available information and do not reflect the administrative discretion that may be exercised in the future by 

federal and state authorities. 

Cleanup criteria will be established at later stages of the RI/FS process as contaminants are Identified and 

characterized. Cleanup criteria will be developed after the performance of a risk assessment and will 

include a cost-benefR analysis for risk and dose reduction. Cleanup criteria will be based on federal and 

state ARARs and on DOE'S commttment to reduce radhtlon exposure to levels that are 'as low as 

reasonably achievable.' 

There are only a few federal location-specific regulations that establish location standards. TaMe XV1.3 lists 

those ARARs that address the issues of locating hazardous waste management units in fault zones, flood 

plains. or in salt dome formations. The state location-specific ARARs that may apply to Mound Plant are 

identified in Table XV1.4. 
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Table XVI.l. Potential Federal Chemical-Specific ARARs for Mound Plant 

Regulatory TBC 
citation - ARARs Requirements 

Clean Water Acute CWA freshwater toxicity 
Act (CWA) criterion (CWA $304) 

Chronic CWA freshwater toxicity 
criterion (CWA $304) 

EPA ambient water quality criteria (WQC) 
for protection of human health aquatic 
organisms, and drinking water standards 
(CWA $304). 

EPA ambient for human health (WQC); 
adjusted for drinking water only 
(CWA $304). 

Pre-treatment standards for NPDES 
permitted discharges 

Safe Drinking MCls (40 CFR $141.11 to 141.16) 
Water Act (SDWA) 

MCLGs (40 CFR $141 .SO) 

Resource Con- RCRA MCLs (40 CFR $264.94) 
servation and 
Recovery Act RCRA land disposal restrictions 
(RCRA) and treatment standards 

(40 CFR $268) 

RCRA toxic characteristic leaching 
procedure (TCLP) for defining 
hazardous waste (40 CFR $261.2; 
40 CFR $261 Appendix II) 

Clean Air 
Act (CAA) 

Mound Plant, ER Program 

Revision 3 

RCRA/Solid Waste (40 CFR 5240-257); 
sets standards applicable to 
solid waste treatment, storage, 
and disposal 

National primary and secondary 
ambient air quality standards 
(40 CFR $50) 

National emission standards 
for hazardous air pollutants 
(40 CFR $50) 

Health advisories from the 
EPA Office of Water 

SDWA proposed MCLs (draft 
proposed values as of July 1988) 
(AWWA 1 988). 

SDWA proposed MCLGs (draft 
proposed values as of July 1988) 
(AWWA 1 988). 

RI/FS, O.U. 9, Site-Wlde Work Plan 
October 1991 

Draft RCRA corrective 
action proposed media 
protection standards for car- 
cinogens in soil, water, and air 
(draft proposed values as of 
April 1988 in 40 CFR $264, 
Subpart S) (Aspen Publishers 
1 988). 
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Table XVI.l. (page 2 of 3) 

Regulatory TBC 
Citation ARARs Reauirements 

National emission standards 
for hazardous air pollutants 
(40 CFR $61 Subparts H and Q) 

Environmental Environmental standards for 
Radiation Pro- radiation doses received by 
tection Standards members of the public as a 

result of the management and 
storage of spent nuclear fuel, 
high-level, or transuranic 
wastes at a DOE facility 
(40 CFR $191 Subpart A). 
Environmental standards for 
disposal of radioactive 
materials released to the 
accessible environment as a 
result of the disposal of spent 
nuclear, high-level, or trans- 
uranic wastes (40 CFR $191 
Subpart B). 

Toxic Sub- Polychlorinated biphenyls (PCBs) 
stances Control cleanup levels (40 CFR $761) 
Act (TSCA) 

@ Nuclear Concentration limits for radioactive 
Regulatory material in water above natural 
Commission background on-plant and off-plant 
(NRC) (10 CFR $20) 

Concentration limits for radioactive 
material in air above natural 
background on-plant and off-plant 
(10 CFR $20) 

NRC licensing requirements for 
land disposal of radioactive waste 
(10 CFR $61) 

DOE 

TSCA chemical advisories 
and health data. Also, 
Agency for Toxic Substances 
and Disease Registry 
toxicological profiles. 

NRC Branch Technical 
Position paper on the disposal 
or on-plant storage of thorium 
or uranium wastes from past 
operations (Federal Register, 
Volume 46, No. 205,10/23/81). 

Concentration limits for 
radioactive material in water 
above natural background 
on-plant and off-plant (DOE 
Order 5400.5) (DOE 1990a) 

Concentration limits for 
radioactive material in air above 
natural background on-plant and 
off-plant (DOE Order 5400.5) 
(DOE 1990a) 
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Table XVI.l. (page 3 of 3) 

Regulatory TBC 
citation - ARARS Re~uirements 

Residual radioactivity 
guidelines (DOE guidance) 
(Gilbert et al. 1985) 

Hazardous and radioactive 
mixed waste programs at 
DOE facilities (DOE Order 
5400.3) (DOE 1989a) 

Occupational Permissible exposure limits 
Safety and (PEL) and short term exposure 
Health Admin- limits (STEL) for workers 
istration (OSHA) involved in hazardous 

waste operations 

General industry standards 
[29 CFR $19101 

Uranium Mill 
Tailings Radiation 
Control Act (UMTRCA) 

@ Federal criteria. Health Effects Assessments 

Applicable to 
cleanup of 
radioactively 
contaminated land 
for unrestricted 
use. (40 CFR 192). 

advisories, and (HEAs) and Proposed HEAs. 
procedures 

RFD-"Verified Reference Doses 
of USEPA" (EPA 1986a). 

Carcinogen Potency Factors 
(CPFs)-Table 11, "Health 
Assessment Document for 
Tetrachloroethylene 
(Perchloroethylene)," (EPA 
1 985a). 

'Guidance on Remedial Actions 
for Contaminated Groundwater 
at Superfund Sites" (EPA 1988e). 

Superfund risk assessment 
guidance (EPA 1986b, 1989). 

Radiation Protection Guidance 
on Dose Limits (EPA 1977). 

Guidance on Remedial Actions 
for Superfund Sites with PCB 
Contamination (EPA 1990b). 

Mound Plant, ER Program 
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Table XV1.2. Potential State Chemical-Specific ARARs for Mound Plant 

Regulatory TBC 
Citation ARARs Requirements 

Ohio Hazardous . Identification and listing 
Waste Manage- of hazardous waste (Ohio 
ment Regulations Administrative Code, Title 3745, 

3745-51 4 1  to 47, -10, -1 1, 
-20 to -24, -30 to -33). 

MCLs (Ohio Administrative Code, 
T i e  3745,3745-59-94). 

Drinking water rules; establishes 
MCLs for gross alpha, beta, 
radium-226 and radium-228 
(Ohio Administrative Code 3745-81). 

Establishes requirements for wastewater 
treatment facilities (Ohio Administrative 
Code 3745-31). 

Ohio General Maximum permissible concentrations 
Radiation in air and water. Also indudes 
Protection naturally occurring radioactive 
Standards materials (NORM). [Rule #3701-38- 

13, Section Dl. 

Ohio Rules Establishes standards for 
and Regulations public water systems: 
for Public Water maximum contaminant levels, 
Systems sampling and analytical requirements 

(Ohio Administrative Code, 
T i e  3745,3745-81). 

Ohio Water Quality Establishes general water quality standards 
Standards for surface waters (Ohio Administrative Code, 

T i e  3745,3745-1 4 1  through 47). 

Establishes standards for radioactive 
materials in receiving waters of the 
Ohio River (Ohio Administrative Code 
3745-1 3 2 [ ~ ]  [9]). 

Ohio General General standards for air 
Provisions on emissions, contaminants, and 
Air Pdlution pollution (Ohio Administrative 
Cont r d  Code, Title 3745,3745-1541 to 49). 

Mound Pknt, ER Program 
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Organic material emission contrd requiring 
BAT (Ohio Administrative Code 3745-21 47). 
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Table XV1.3. Potential Federal Location-Specific ARARs for Mound Plant 

• Regulatory TBC 
Citation ARARs Requirements 

Resource Fault zones [40 CFR §264.18(a)] 
Conservation 
and Recovery mood plains [40 CFR §264.18(b)] 
Act (RCRA) 

Salt dome formations, salt bed forma- 
tions, underground mines or caves 
[40 CFR §264.18(c)] 

Endangered Action to conserve endangered species 
Species Act or threatened species and preserve 

their habitat (50 CFR §5200,402] 

National Action to take into account effects 
Historic on properties included in or 
Preservation eligible for the National Register of 
Act (NHPA) Historic Places and to minimize harm 

to Natlonal Historic Landmarks 
[7 CFR $6501. Also includes 
archaeological resources uniform 
regulatbns. 

mood plain Executive orders 1 1988 (Flood Plain @ Management Management) and 1 1990 (Protection 
and Wetlands d Wetlands) (40 CFR $6, Appendbc A]. 
Central 

Wilderness Establishes nondegradation, maximum 
Act restoration, and protection 04 

wilderness areas as primary management 
prtnC@h8 (16 USc 1131). 

Fish and Habits! protectbn standards and addresses 
Wildlife Inputs to wetlands 
Coordinatkm 
Act (16 USC e l ) ,  Regulations d actMties affecting 
Fish and WBdllfe wen d the U.S. (33 CFR 320 to 329). 
l mprovernent Act 
(16 USC 742), and 
Fish and WUdlife 
Conservatiorr Acl 
(16 USC 2901) 

Rl/FS, O.U. S, S b m d .  W* PIM 
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Table XV1.4. Potential State LocatiorrSpecific ARARs for Mound Plant 

Regulatory TBC 
Citation ARARs Requirements 

Ohio Hazardous Seismic considerations [Ohio Administra- 
Waste Manage- tive Code, Title 3745,3745-54-1 8(A)] 
ment Regulations 

flood plains [Ohio Administrative 
Code, Title 3745,3745-54-1 8(B)] 

Ohio Sdid Waste Regulates sdid waste landfills above sole 
Regulations source aquifer (Ohio Administrative Code 

376-2747) 

Ohio Water Provides water use designation 
Quality Standards criteria for the Great 

Miami River Basin (Ohio 
Administrative Code, T i e  
3745,3745-1-21). 

Mound Plant, ER Program 
Revirion 3 
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Tables XVI.5 and XV1.6 list federal and state general action-specific ARARS, respectively. These tables 

present the regulations that may require action-specific ARARs for activities generally encountered in 

hazardous waste site remedhtion (e.g., generation, transportation, storage, on-plant disposal, capping, 

etc.). Additional requirements address worker health and safety, general dosure standards, and the need 

to manage contaminated wastes and wastes generated during Site activiiies. An analysis of these 

requirements will be performed and refined as the RI/FS process progresses. Action-specific ARARs will 

be either applicable or relevant and appropriate, depending on the remedial alternatives that may be 

considered for Mound Plant. 

Mound #.nf ER Program 
R e v i s h  2 
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Table XV1.5. Potential Federal Action-Specific ARARs for Mound Plant 

Regulatory TBC 
Citation ARARs Reauirernents 

RCRA 

a CERCLA 

CWA 

Mound Plant, ER Program 
Revlsion 3 

Requirements include definition and 
identification of a hazardous waste; 
generation of a hazardous waste; 
transportation of a hazardous waste; 
treatment of a hazardous waste, 
including on-plant and off-plant inciner- 
ation; treatment before a waste may be 
land disposed; treatment of contaminated 
groundwater; storage of a hazardous 
waste, which includes container and tank 
requirements; disposal of a hazardous 
waste, which includes capping, clean 
closure, and closure with waste in 
place; consolidation between units; 
excavation; operation and maintenance; 
groundwater monitoring requirements 
including post-closure groundwater 
monitoring requirements; and surface 
water control (40 CFR $5260-268) 

Requirements include discharge of 
storm waters, discharge of water 
into surface water bodies, effluent 
guidelines and standards, pre- 
treatment standards, water quality 
certification, dredging and filling 
in waters, and discharge of treatment 
system effluent (CWA 55304,401,404; and 
40 CFR 55122, 123,125,131,230,231, 
233, and 400-469; and 33 CFR $5320-329) 

RI/FS, O.U. 9, Slte-Wide Work plan 
October 1991 

Superfund off-plant policy (EPA 
1987b): wastes may only be 
taken to facilities in compliance 
with their RCRA permit. 
(40 CFR 8300) 

Technological approaches to the 
cleanup of radiologically 
contaminated CERCLA sites 
(EPA 1988d). 

ARARs 
Section 16, page 13 



Table XV1.5. (page 2 of 3) 

a Regulatory TBG 

Citation ARARs Requirements 

EPA 
Groundwater 
Protection 
Strategy 

CAA 

TSCA 

Federal 
Insecticide. 
Fungicide, and 
Rodenticide 
Act (FIFRA) 

OSHA 

Requirements include N a t i o ~ l  
Ambient Air Quality Standards 
and new source performance 
standards (40 CFR $50 and 
40 CFR $61) 

National Emission Standards 
for Hazardous Air Pollutants for 
construction or modification 
projects that will increase a 
site's radionuclide emissions. 

PCB cleanup criteria (40 CFR $761) 

Requirements include disposal and 
storage of pesticide-related wastes. 
(40 CFR $165) 

Requirements include general 
standards for worker protection, 
workers Invoked in hazardous 
waste operations, PEL and STEL 
(29 CFR $ 191 0) 

Hazardous Transportation of hazardous 
Materials materials (49 CFR $5 107, 
Transportation 171, and 172) 
Act (HMTA) 

Mound Plant ER Progrun 
R.vi.lon 2 
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The protection strategy does not 
include applicabie ARARs but 
does contain policy statements 
to be considered. The strategy 
includes guidelines on classtfy- 
ing groundwater for EPA 
decisions affecting groundwater 
protection and corrective 
actions. Criteria include ecolog- 
ical importance, replaceability, 
and vulnerability consideration. 



Table XV1.5. (page 3 of 3) 

a Regulatory TBC 
citation ARARs Requirements 

DOE 

SDWA 

Requirements include worker 
safety (DOE Order 5483.1A) 
(DOE 1983); emergency 
planning, preparedness, and 
response for operations (DOE 
Order 5500.1A) (DOE 1987b); 
radiation protection of the public 
and the environment (DOE 
Order 5400.5) (DOE 1990a); 
radioactive waste management 
(DOE Order 5820.2A) (DOE 
1988b); packaging and 
transportation of hazardous 
materials, hazardous 
substances, and hazardous 
wastes (DOE Order 5480.3) 
(DOE 1985); environmental 
protection, safety, and health 
protection standards (DOE 
Order 5480.4) (DOE 1984); and 
radiation protection standards 
for occupational workers (DOE 
Order 5480.1 1) (DOE 1988d). 

Prohibits federal funding 
of projects that may 
contaminate a designated 
sole-source aquifer. 
(An aquifer is designated 
as sole source by the EPA 
Administrator if it is 
the sole or principal 
drinking water source for 
the area h serves. Con- 
tamination of a sole source 
aqutfer can result in a 
significant hazard to puMk 
health.) €PA Office of 
Groundwater must review 
projects with potential 
impacts. (SDWA $8 1424). 

Mound Plant, ER Program 
R . v l h 2  

RI/FS, O.U. 9. Sib- Work Plan 
Juna lo01 



Table XV1.6. Potential State Action-Specific ARARs for Mound Plant 

Regulatory TBC 
Citation ARARs Requirements 

Ohio Hazardous 
Waste Manage- 
ment Regulations 

Ohio Sdid 
Waste Disposal 
Licenses and @ Regulations 

Ohio NPDES 
Permit 
Regulations 

Ohio Water 
Quality 
Standards 

Ohio General 
Provisions on 
Air Pdlution 
Contrd 

Mound Phnt, ER Program 
R . v l 8 h 2  

Requirements include definition and 
identification and listing of hazardous 
waste; generation of a hazardous waste; 
transportation of a hazardous waste, 
treatment of a hazardous waste, induding 
on-plant and off-plant incineration; treatment 
of contaminated groundwater; storage of 
a hazardous waste, which includes con- 
tainer and tank requirements; disposal 
of a hazardous waste; operation and 
maintenance; and surface water contrd 
(Ohio Administrative Code, 374549-031 
through 374549-30). 

Provides generator standards for hazardous 
waste (Ohio Administrative Code, T i e  
3745-52-10 through -44). 

Requirements include authorized solid 
waste disposal methods, operational 
requirements for solid waste disposal 
facilities, and closure requirements 
(Ohio Administrative Code, 3745-2741 
through 3745-37-1 0). 

lndudes permit requirements (Ohio 
Administrative Code, 3745-3341 
through 3745-33-1 0). 

Establishes general water quality 
standards for surface waters (Ohio 
Administrative Code, 3745-1 4 1  through 
47). 

Provides water use designation 
criteria for the Great Miami River 
Basin (Ohio Administrative Code, 
Title 3745,3745-1 -21). 

Requirements Include measurement 
of e r n i s m  of air contaminants, 
scheduled maintenance, reporting. 
and malfunction of equipment (Ohio 
Administrative Code, 3745-1 541 
through 3745-1 549 and 3745-4941 
through 37454944). 

RI/FS, O.U. Q, WWld. Work Plu, 
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Table XV1.6. (page 2 of 3) 

Regulatory TBC 
citation ARARs Re~uirements 

Ohio Measurement of ambient air quality 
Particulate and allowable emission standards 
Matter (Ohio Administrative Code, 
Standards 3745-1 741  through 3745-1 7-1 1). 

Ohio Water Establishes criteria for the discharge 
Quality of dredged or fill material to surface 
Certifications waters (Ohio Administrative Code, Title 
(Section 401) 3745,3745-32). 

Ohio Regu- Ambient air quality standards and 
lations for guidelines for control of emissions 
carbon mon- of organic materialsand carbon 
oxide, photo- monoxide from stationary sources 
chemically (Ohio Administrative Code, 3745- 
reactive 1541 through 3745-1549, and 
materials, 3745-3541 through 3745-3546). 
hydrocarbons, 
and related 
materials 

Ambient air quality standards (Ohio 
Administrative Code, 3745-2341 

oxides of through 3745-2346). 
nitrogen 

Ohio Regu- Ambient air quality standards (Ohio 
lations for Administrative Code, 3745-71 -01 
lead through 2745-71 45).  

Ohio Regu- Episodes criieria. air pollution 
lations for emergency definition, and emission 
Prevention of reduction objectives (Ohio 
Air Pollution Administrative Code, 3745-2541 
Emergency through 3745-2544). 
Episodes 

Ohio Regu- Permit requirements, variances, 
lations on and operational requirements 
Air Permits to (Ohio Administrative Code, 
Operate and 3745-3541 through 3745-3546). 
Variances 

Ohio Open Definitions, requirements, and 
Burn prohibitions (Ohio Administrative 
Regulation Code, 3745-1941 through 3745-1 946). 

Mound Plant, ER Program 
Revlslon 3 
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Table XV1.6. (page 3 of 3) 

- 
Regulatory TBC 
Citation ARARs Requirements 

Ohio Water Provides water use designation 
Quality Standards criteria for the Great 

Miami River Basin (Ohio 
Administrative Code, Title 
3745, 3745-1 -21). 

Ohio Water Pollution Prohibits pollution of waters 
Prevention within the state (Ohio Revised 

Code 61 11). 

Prohibits noxious exhalation or 
smells, obstruction or pollution 
of water courses, or other nuisances 
(Ohio Revised Code 3767). 

Ohio Water Well Regulates the abandonment of test 
Installation holes or wells (Ohio Administrative 

Code 3745-9-1 0). 

Mound Plans ER Program 
Revision 3 

Ri/FS, O.U. 9, Site-Wlde Work Plan 
October 1991 
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17. RI/FS TASKS 

Because of the size and complexity of the Mound Plant RI/FS, it has been divided into nine operable units 

for management. On an overall basis it includes many of the typical RI/FS tasks; however, the RI/FS 

process at each operable unit may also invdve slightly different tasks or the identification of the tasks that 

will be performed. There are two site-specific considerations for the identification of RI/FS tasks: 

- EPA guidance for CERCLA typically assumes that the RI/FS 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 RI/FS 
tasks. 

Accordingly, the fdlowing sections are modified from the 14 tasks that have been identified by the EPA as 

standard federally-led RI/FS work plan tasks (EPA 1988~). Tasks 13 and 14 are Enforcement Support and 

Miscellaneous Support, and are not shown. Additional tasks may be identified within operable-unit specific 

work plans or addenda to work plans. 

The fdlowing are some specific comments applicable to the 14 tasks described In subsequent sections of 

this work plan (EPA 19884. 

- All standard tasks or all work activiles under each task need not be used for every 
RI/FS. Only those that are relevant to a given operable unit should be used. 

- Tasks indude both draft and final versions of deliverables unless otherwise noted. 

- Because this RI/FS Is divided Into dlstlnct operable units, each operable unit will be 
monitored and reported separately. Therefore, some or all of the 14 standard tasks 
will be repeated for multiple operable units. 

- Costs are discussed In a general manner In section 18. However, because the DOE 
and not the EPA is the lead agency, the more detailed cost information required for 
Superfund-led RI/FSs is not included. 

- Cost management and reporting is the responsibility of DOE, is not derived from the 
Superfund, and will not fdlow the EPA guidance. 

- The preparation of each deliverable document Incorporates an internal DOE process 
of review and revision. 

In order to effectively manage the RI/FS, the DOE has developed detailed schedules for each operable 

unit. 

Mound Plant, ER R o g r ~ l  
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a 17.1. TASK 1. PROJECT PLANNING (PROJECT SCOPING) 

This task typically includes efforts related to initiating an operable unit-specific RI/FS after the scope of 

work is issued. The project planning task is defined as complete when the work plan and supplemental 

plans are approved (in whde or in part). For Mound Plant, there are a series of more extensive subtasks, 

described below, that may be completed separately. 

For the Site as a W e ,  the FFA between the DOE and the EPA requires the completion of a background 

report. 

Prior to signing the FFA. the DOE has been 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 present sufficient information and 

data gathered during these previous investigations, a muttl-vdume scoping 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 fdlowing vdumes: 

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

2. The Geologic Log and Well Information Report provides a comprehensive well 
location map and well construction data for the Mound Plant environmental 
monitoring well network on and off plant property; 

3. The Radiological 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 RI/FS requirements; 

4. Engineering Maps of Mound Plant provide a series of maps required by the FFA, but 
because of their size, are genetally difficult to reproduce; 

5. The Topographic Map Series provides a series of topographic base maps that wUI 
Include buildings, roads, tanks, pavement, drainages, waterways, floodplains, 
wetlands, and surface water containments at 2-ft contour intervals; 

6. The Photo-History Report provides a historical perspective map of past land use 
(waste storage and disposal) and construction activities (clearing, backfilling, 
redamation, etc.), at selected areas of Mound Plant known to have been used for 
waste storage or disposal; 

7. . The Waste Management Report provides information and identAcatlon of new 
SWMUs that may be brougM into the ER Program, and provides additional 

RI/FS, O.U. 9. Sbwld. Work Plan 
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information about existing SWMUs that will enhance the RI/FS activiiies. The report 
will address the location, estimated quantities of wastes, past and present operating 
practices, periods of operation, and general site conditions; 

8. Background Summary, Bibliography, Index, and an annotated bibliography of reports 
and documents used in the ER program, an index to the eight-volume scoping report. 

The FFA between the DOE and the €PA recognizes that the DOE may execute limited field investigations to 

facilitate project scoping IYor those areas of the Site where the understanding of potential contamination is 

poor and the collection of site-specific data would enhance the scoping effort.' This recognition is 

consistent with CERClA guidance about limited field investigations (EPA 1988~). A limited field 

investigation has already been planned for the Miscellaneous Sites, Operable Unit 3, because there is no 

known contamination at these potential release sites, and an indication of contamination is needed to 

direct the investigation. The limited field investigation(s) may terminate with one of the fallowing actions: 

- preparation of a report if there is no contamination identified by sampling and 
analysis, as documentation of that finding; 

- preparation of an RI/FS work plan if the limited field Investigation identifies 
contaminated areas. The work plan would discuss the results of the limited field 
investigation as part of the rationale for additional sampling; or 

- preparation of a supplement to an existing work plan to continue characterization of 
contaminated areas, if any. 

For the Inactive Underground Storage Tanks, Operable Unit 8, a scoping task Is the review of the 

regulatory status of each underground tank. Mound Plant has a ongoing program to remove underground 

tanks as a 'best management practice.' However, it is important to identify whether each tank is regulated 

through underground tank regulations'or through the FFA as an RCRA dosure or CERClA RI/FS. 

Therefore, a review of the regulatory status of each underground tank will result in a report that 

recommends the management program for each tank. 

The fallowing typical elements are included In the planning task: 

- Kickoff meeting (RI/FS brainstorming meeting). 

A kickoff meeting between DOE, its contractors, and subcontractors held in 
assochtion with the initiation of the preparation of the operable unit-specific 
documents. The purposes of the meeting(s) will be to introduce the staff to the 
operable unit schedule, provide Individual work assignments, review available site 
data and information, discuss strategies, and plan site visits, if necessary. 

- She vislt/meeting. 

If necessary, a site visit will be performed at the start of operable unit-specific 

0 document preparation. The purpose of this visit will be to intewiew Mound Plant 

Mound Plant, ER Program 
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employees, obtain additional datalinformation, and visually assess the potential 
rdease site(s) in the operable unit. 

- Obtain easements/permits/site access. 

It will be necessary to obtain permits for contractor work and site access at Mound 
Plant. This will indude obtaining vehicle passes, digginglexcavation (utilities 
dearance) permits, health physics coverage for radioactively contaminated areas, 
whole-body counts and urine samples for analysis of baseline radioactivity levels, and 
Mound Plant health and safety training for contractors. Arrangements for these 
permits, monitoring, and training will be made with the appropriate Mound Plant 
personnel at least one week before field work is performed. 

- Site reconnaissance and limited field investigation. 

- Site surveyltopographic maplreview of existing aerial photographs. 

Existing site maps and photographs will be reviewed during the preparation of 
operable unit-specific plans. Additional maps will be prepared with these documents, 
as necessary. 

- Collection and evaluation of existing data. 

The existing data have been briefly summarized in this Work Plan. The data will be 
presented more extensively in the operable unit-specific plans. The RI/FS 
investigations will be performed in phases, so that data from each phase may be 
more effectively incorporated. 

- Development of conceptual site model. 

The preliminary conceptual site model for each of the nine operable units at Mound 
Plant is presented in this Work Plan (Operable Unit 7 has been determined to require 
no further action). These models will be modifiedlrefined as the RI/FS investigations 
proceed and more data become available. 

- Identification of data needs and DQOs. 

The DQOs and data needs for the RIIFS investigation at Mound Plant have been 
identified on a generic, facility-wide basis and are presented In section 15 of this Work 
Plan. These will be expanded/refined in each of the operable unit-specific work plans 
and through other mechanisms as the RI/FS investigations proceed. 

- Identlflcatlon of preliminary remedial action objectives and potential remedial 
altemauves. 

Preliminary remedial action objectives and potential remedial alternatives have been 
identified on a Site-wide basis in this work plan. These will be expanded in the 
operable unit-specific work plan and refined as more data are obtained. Also, the 
FFA requires the submittal of a Pre-investigation Evaluation of Remedial Technologies 
as a part of each work plan. 

Mound Plurt, ER Program 
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- Identification of treatability studies that may be necessary. 

Treatability studies will be identified in operable unit-specific treatability study work 
plans if appropriate. 

- Screening of expedited response alternatives. 

Screening of expedited response alternatives for removal actions will be documented 
in the feasibility study plans or special reports, to facilitate DOE implementation of 
those actions. 

- Preliminary identification of ARARs. 

The preliminary identification of ARARs is presented on a generic, facility-wide basis in 
this work plan. The operable unit-specific work plans will focus the list of possible 
ARARs, as appropriate to the specific contaminants already Mentifled at those 
operable units. The FFA directs that ARARs should be discussed at a project 
manager's meeting prior to submitting RI/FS reports. 

- Preparation of plans (e.g., work plan, HSP, QAPP, and FSP). 

Preparation of operable unit-speciflc plans, such as the work plan, the HSP, the FSP, 
and the QAPP; and addenda to these plans; will be initiated at the kickoff meeting. 

- Initiation of subcontract procurement. 

Subcontractors will be used to perform several portions of the RI/FS inyestigation at 
Mound Plant, including the field work (such as drilling) and the laboratory analyses. 
Identification of subcontractors for work at each of the operable units will be initiated 
at the kickoff meetlng, after initial submittal of the work plan to the regulatory 
agencies. 

- Initiation of coordination with analytical laboratories. 

Coordlnatlon with the analytical laboratories wUI be initiated when the operable unit 
specific documents are submitted to the EPA and the OEPA 

- Task management. 

- Project management Is described in section 20. 

17.2. TASK 2 COMMUNITY RELATIONS 

A Site-wide community relations plan for CERCLA activities has been prepared by Mound Plant and is 

included as a companion document to this work plan. Community relations for the RI/FS will be 

implemented according to that plan. The FFA between the DOE and the EPA directs that public relations 

shall be implemented to futfill RCRA requirements as well. 

Because DOE guidance requires the preparation of integrated CERCLAINEPA documents, many of the 

RI/FS community relations activiities will also satisfy NEPA requirements (Appendix D). Some additional 

Mound F I u q  ER Program 
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community relations activities may be required to satisfy NEPA requirements, and may be completed 

concurrently with CERCLA-related activities. When this is necessary, the DOE will identify to the public the 

separate requirements of the two regulatory programs. 

Together or individually, the DOE, the EPA, and the OEPA may release information about the site to the 

public. Those activities will be coordinated, to the extent.possible, principally by review and comment of 

each entity on press releases issued by the others. 

Consistent with CERCLA. the NCP, and the FFA, the DOE will maintain an administrative record for the site. 

It is anticipated that this record will be maintained at the clty of Miamisburg public library; however, the 

location may change during the course of the RI/FS to meet logistical requirements and community 

relations objectives. 

17.3. TASK 3. FIEU) INVESTIGATION 

This task involves efforts related to field work in conducting the RI. It indudes the procurement of 

subcontractors related to field efforts. The task begins when any element, as outlined in the work plan, is 

approved (in whole or in part) and field work is authorized. Field investigation is defined as complete when 

the contractor and subcontractors are demobilized from the field. The following activities are typically 

@ induded in this task: 

- procurement of subcontracts, 

- mobilization, 

- media sampling, 

- biological/ecological sampling, 

- source testing, 

- gedogy/hydrogedogicaI investigations, 

- Wophysics, 

- site swey/topographic mapping (if not performed in project planning task), 

- field scrwning/analyses, 

- RI waste disposal, and 

- task management and quality control. 

RI/FS, O.U. 9, WWld. Work 
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F i  investigations will be performed according to the Site-wide FSP and the operable unit-specific FSPs. 

. 

Investigations will be performed according to Mound Plant ER Program SOPs. The SOPs applicable to 

Mound Plant field activities are presented in the QAPP and the HSP. 

Field investigations are intended to be flexible in order to achieve the objectives of the RI/FS. If conditions 

in the field are substantially different than anticipated, or if the results of investigations indicate the need for 

additional work, modifications to proposed work may be identified, scoped, and executed consistent with 

the FFA The FFA provides that the DOE may specify modification to a document with 'a concise written 

request.' The FFA also provides that when additional work will require significant revisions to an approved 

work plan, immediate notification of the EPA is required, followed by a written explanation within f i e  

business days. It is anticipated that addenda to Work Plans will be developed when necessary to complete 

the RI/FS for a given operable unit. 

The D&D Program Sites, Operable Unit 6, includes areas of radioactively contaminated soils that, because 

of cost, are budgeted and scheduled for removal over a period of several years. The projected RI/FS for 

those areas will include characterization of residual radioactivity (verification) and any hazardous chemicals 

after the soils are removed. Due to the necessarily incremental nature of the D&D Program, the field 

investigations for the various soil areas will be done sequentially based on area-specific sampling and 

17.4. TASK 4. SAMPLE ANALYSIS/VAUDATION 

This task includes efforts relating to the analysis and validation of samples after they leave the field. 

Separate monitoring of dose support laboratories may be required. Any efforts associated with laboratory 

procurement are also included in this task. The task ends on the date that data validation is complete. The 

following typical activities are usually induded in this task: 

- sample management, 

- use of mobile laboratories, 

- off-plant laboratory analysis, 

- data validation, 

- testing of physical parameters. and 

- task management and quality contrd. 

Procedures and specifications for sample analysis and validation are given in the QAPP. For analytes 

Included in the Contract Laboratory Program, this includes detection limits as well as precision, accuracy, 
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and recovecy limits. For analytes not addressed by this program, including radidogical parameters, 

analytical parameters wil be established according to industry standards. The majority of the aMlytes for 

Mound Plant are given in the Site-wide QAPP. If additional analytes are added at a later date, the analytical 

parameters will be addressed in the operable unit-specific QAPPs or an addendum to the Site-wide QAPP. 

17.5. TASK 5. DATA EVALUATION 

This task indudes efforts related to the analysis of data once It has been verMed that the data are of 

acceptable accuracy and precision. The task begins on the date that the Rrst set of validated data is 

received by the project team and ends during preparation of the Ri report when it is deemed that no 

additional data are required. Some guidance on data evaluation is contained in the FFA between the DOE 

and the EPA. The following are typical activities: 

- Data reduction and tabulation. 

This will be performed using the ER Program data management system. 

- Environmental fate and transport modeling/evaluation. 

This will be performed/documented in conjunction with the preparation of the 
remedial investigation report. 

- Task management and quality wntrd. 

Task management responsibilities for the ER Program are discussed in the Project 
Management section of this work plan. Operable unit-specific work plans will also 
contain information relating to task management. 

Quality control procedures are specified in the facility-wide QAPP and will also be 
addressed in the operable unit-specific QAPPs. 

Evaluation of the analytical and field data will be presented in the operable unit-specific remedial 

investigation reports. The technical memorandums listed under Task 8 of this section will also provide 

media-specific data evaluation. 

17.6. TASK 8. ASSESSMENT OF RISKS 

This task indudes efforts related to conducting the baseline risk assessment. The task will indude work to 

assess the potential human health and environmental risks (induding ecological risk assessment) 

associated with the Site. Upon completion of all Ri/FS activities at Mound Plant, a comprehensive, Site 

wide risk assessment will be prepared that addresses the cumulative hazards/risks posed by the facility. 

@ 
Baseline risk assessments will be part of the remedial investigation report. 
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The FFA for Mound Plant requires the preparation of several technical memorandums (secondary 

documents) for the risk assessment process. The purpose of these technical memorandums is to provide 

preliminary risk assessment methoddogy and conclusions in an incremental manner that facilitate 

regulatory review prior to the completion of the draft Baseline Risk Assessment Report, with the objective 

of expediting the review and approval of the report. These technical memorandums may include, but are 

not limited to, the following: 

- Technical Memorandum 1 : an outline of the report format including a proposed list of 
references; 

- Technical Memorandum 2: a list of hazardous substances present at the Site/list of 
proposed indicator chemicals; 

- Technical Memorandum 3: an exposure assessment/toxiclty assessment; and 

- Technical Memorandum 4: a risk characterization. 

The list indicates that technical memoranda may cover more than one topic, as indicated by the slashes 

between the topics in technical memorandums #2 and #3. 

Because these are secondary documents, responses to regulatory review comments will be prepared but 

the memorandums wUI not be revised. Necessary revisions will be incorporated into the risk assessment 

chapter of the RI report itself. 

It Is anticipated that there wUI be two Site-wide baseline risk assessments: the first will be a preliminary 

baseline risk assessment using existing radidogical data to develop preliminary dean-up guidelines, which 

will be used to support decisions about the characterization of site soils for radioactiv'i. Given preliminary 

guidelines, it should be possible to specify data quality objectives for verification of D&D Program cleanup 

as well as for investigating the radioacthdty at other site soils. 

Baseline risk assessments may also be completed for one or more of the operable units at the site if the 

risk for any one is a discrete part of the overall risk. Upon the completion of all remedhl investigations for 

the Site, including the verification or characterization of D&D Program areas, an additional Site-wide 

baseline risk assewmnt will be completed for the Site as a whole. The purpose of this final risk 

assessment will be to study rlsks for the Site as a whde, including the cumulative impacts from all operable 

units. It is possible that some decisions about remedhl action may be developed from cumulative risk 

assessment that would not be determined from the investigation of a subdivision of the Site. 
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e 17.7. TASK 7. TREATABIUTY STUDY/PILOT TESTING 

This task indudes efforts to prepare and conduct treatabiity studies. This task begins with the 

development d separate, additional work plans for conducting the tests and is complete once the report 

has been completed. The fdlowing are typical activities: 

- final selection of treatability studies, 

- work plan preparation or work plan amendment, 

- subcontract pilot test work as necessary, 

- test facility and equipment procurement, 

- vendor and analytical service procurement, 

- equipment operation and testing, 

- sample analysis and validation, 

- evaluation of results. 

- report preparation, and 

task management and quality cantrd. 

The FFA between the DOE and the EPA indudes some discussion of treatability studies, induding the 

Mentificatim of treatability study work plans as primary documents. 

17.8. TASK 8. REMEDIAL INVESTIGATION REPORTS 

The FFA between the EPA and the DOE indudes a list of technical memorandums that will be completed 

for the rernedhl investigation. The purpose of these technical memorandums is to prwide preliminary site 

characterization summaries and data presentations that facilitate regulatory review prior to the completion 

of the draft Ri Report, with the objective of expediting the review and apprwal of the RI Report. For the 

remedial investigatbn, these technical memorandums may include, but are not limited to, the following: 

- Source Characterization Report; 

- Ambient Air Quality investigation Report; 

- Sediment and Surface Water Investigation Report; 

- Gas Migration Study Report; 

- Radidogical investigation Report; 
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- Surficial and Subsurficial Soil investigation Report; 

- Cap integrity Study Report; 

- Hydrogedogic Investigation Report; 

- Residenthl Water,investigation Report; and 

- Existing Monitoring Weli Evaluation Report. 

It is expected that these technical memorandums may be aggregated to reduce the number of reports 

deliverable to regulatory agencies. The anticipated combinations are as fdlows: 

- Technical Memorandum 1 : Source Characterization/Sediment and Surface 
Water/Surfkhl and Subsurfichl Soil/Radidogical Investigation Reports 

- Technical Memorandum 2: Ambient Air Quality/Gas Migration Study/Cap integrity 
Reports 

- Technical Memorandum 3: Hydrogedogic Investigation/Residentbl WaterlExisting 
Monitoring Weli Evaluation Reports 

For a given operable unit, all of the technical memorandums may not be required. Because these are 

secondary documents, responses to regulatory review comments wUI be prepared but the memorandums 

will not be revised. Necessary revisions will be incorporated into the report ttsetf. 

This task coven all efforts related to the preparation of the findings once the data have been evaluated 

under Tasks 5 and 6. The task covers all draft and final RI reports as well as task management and quality 

contrd. The task ends when the last Ri  document is approved by the EPA and the OEPA. A! the 

completion of RI/FS activities for all operable units, it is planned to accumulate all site characterization into 

a comprehensive RI/FS, in order to complete a unified understanding of the Site. 

Because this work plan also specifies specific data cdiection for the site as a whde, it is necessary to 

provide interim Ri reports prior to the completion of the comprehensive Site-wide RI/FS report. 

Accordingly, a series of technical memorandums are planned to document the Site-wide data cdiection, 

and indude the fdlowlng: 

- a soil and sediment investigation report, 

- a groundwater and surface water investigation report, 

- an air investigation report, 

- an ecdogical/bidogical investigation report, and 

- a radiological characterization report. 
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As these will be secondary documents, so regulatory review comments will be addressed by incorporating 

responses into RIIFS reports for individual operable units or into the final RI/FS report for the Site. 

The D&D Program Shes, Operable Unit 6, will be characterized sequentially over a period of years after the 

radioactively contaminated sdls are removed from individual areas. As the verification of residual 

radioactivity and characterization of hazardous constituents is completed, technical memorandums will be 

issued to document the characterization of the individual sites. After the completion of all D&D Program 

activities, the technical memorandums (verification reports) will be aggregated into an RI/FS report that 

comprehensively addresses all of the sites in the operable unit. 

17.9. TASK 9. REMEDIAL ALTERNATIVES DEVELOPMENT/SCREENING 

This task indudes efforts to select the alternatives to undergo full evaluation. The task is initiated once 

sufficient data are available to develop general response actions and begin the lnithl evaluation of potential 

technologies. This task is defined as complete when a flnal set of alternatives is chosen for detailed 

evaluation. The fdlowing are typical activities: 

- identifying/screening potential techndogies; 

- screening techndogieslprocess options; 

- assembling potenthl alternatives; 

- identifying action-specific ARARs; 

- evaluating each alternative on the basis of screening criteria (effectiveness, 
implementability, cost); 

- EPA review of alternative array; 

- reviewing and providing quality contrd of work effort; 

- preparing the report or technical memorandum; 

- hddkrg revlew meetings; and 

- refining the list of alternatives to be evaluated. 

Identifylng/screenlng potenthl technologies will be documented by preparing a preinvestigation evaluation 

of remedhl techndogies and incorporating condusions in each operable-unit work plan, while other 

subtasks will be completed during the feasibiity study for each operable unit. 
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e 17.10. TASK 10. DETAILED ANALYSIS OF REMEDIAL ALTERNATIVES 

This task applies to the detaled analysis and comparison of alternatives, culminating in submittal of the 

alternatives array document. The evaluation activities indude performing detailed public health, 

environmental, and institutional analyses. The task begins when the alternatives have been identified and 

agreed upon and ends when the analysis is complete. State and community acceptance will be evaluated 

by the lead agency during remedy selection. As required by the FFA, a detailed analysis and comparison 

of alternatives will be provided in the FS report (Task 11). The fdlowing are typical criteria and activiiies: 

- Overall protection of human health and the environment. 

- Compliance with ARARs. 

- Long-term effectiveness and permanence. 

- Reduction of toxicity, mobility, or vdume. 

- Short-term effectiveness. 

- Implementability. 

- Cost. 

- State acceptance. 

- Community acceptance. 

Actkitlag 

- IndWual analysis against the criteria. 

- Coinparattve analysis of alternatives against the criteria. 

- Review of quality contrd effcnts. 

- Revkw meetings. 

- Task management and quality contrd. 

17.1 1. TASK 1 1. FS (OR RI/FS) REPORTS 

The FFA between the EPA and the DOE indudes a list of technical memorandums that will be completed 

for the feasibility study. The purpose of these technical. memorandums is to develop and screen 

alternatives Incrementally in a manner that facilitates regulatory review prior to the completion of the draft 

FS ~ e ~ o r t ;  with the objective d expediting the review and approval of the FS Report. The sequential 
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submission of these technical memorandums to the regulatory agencies should ensure that the FS report 

indudes the necessary list of alternatives. For the feasibility study, these technical memorandums may 

include, but are not limited to, the fdlowing: 

- Technical Memorandum 1: Screening of Preliminary Remedial Technologies/ 
Screening of Technology Process Options 

- Technical Memorandum 2: Alternatives Array Document 

- Technical Memorandum 3: Treatability Study Report 

- Technkai Memorandum 4: Endangerment Assessment Components 

Because these are secondary documents, responses to regulatory review comments will be prepared but 

the memorandums will not be revised. Necessary revisions will be incorporated into the report it&. 

Similar to the RI reports task, this task is used to complete FS deliverables. The task ends when the FS (or 

RI/FS) Is released to the public. An FS report will be prepared for each operable unit. 

17.12. TASK 12 POST RI/FS SUPPORT 

This task includes efforts to prepare the responsiveness summary, provkle support to the DOE in its 

@ prepratlon of the ROD and associated public participation, conduct any predesign activlies, and dose out 

the work assignment. Ail actMties occurring after the release of the FS to the publk should be reported 

under this task. The fdlowing are typical acthritles: 

- preparing the proposed plan. induding a summary of what will occur during remedial 
action; 

- preparing the predesign report; 

- preparing the conceptual design; 

- attending public meetings; 

- writkrg and reviewing the responsiveness summary; 

- pr- the ROD and briefings; 

- reviewing and providing quality contrd of the work effort; and 

- providing task management and quality contrd. 

It Is anticipated that a ROD will be completed for the site as a whole, after the completion of all RI/FS 

activities for the Site. Individual RODS may also be completed for one or more operable units. The D&D 

Program to remove radloactivdy contaminated soils is budgeted and scheduled over a period of several 
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years and the RI/FS (radidogical verification and chemical characterization) for the DBD Program Sites. 

Operable Unit5. wll take place after DBD Program removal is complete. Therefore, the completion of the 

ROD for the She as a whde will be contingent on completion of the RI/FS for the DBD Program Sites. 

17.13. TASK 13. ENFORCEMENT SUPPORT 

In November 1989, the EPA placed Mound Plant on the NPL (54 Federal Register 48184). Therefore, 

efforts and acthrities associated with the regulatory enforcement aspects of the RI/FS investigations at 

Mound Plant are determined by the FFA between the DOE and the EPA (Region V). The purpose of these 

agreements is to 

- ensure that environmental impacts associated with the past and present actMties are 
thoroughly investigated; 

- ensure that appropriate remedial action Is taken to protect the public health, welfare 
and the environment; 

- establish a procedural framework and schedule for developing, implementing, 
maintaining and monitoring appropriate response actions in accordance with 
CERCLA/SARA, the NCP, Superfund guidance and pdicy, RCRA, and RCRA 
guidance and pdicy; 

- identify primary and secondary document delhrerables and reporting requirements; 
and 

- facilitate cooperation, exchange of Information and participation between the DOE, 
the EPA, and the OEPA 

Under these agreements, any requirements, regulations, conditions, or orders given in the agreements are 

enforceable pursuant to Section 310 of CERCLA or Section 7002 of RCRA. This applies to any timetables, 

deadlines, schedules, terms or condttlons relating to interim or final remedial actions, and any final 

resolutions of disputes. 

17.14. TASK 14. MISCELLANEOUS SUPPORT 

This task indudes work that Is associated with the project but is outside the normal RI/FS scope of work. 

Activities wll vary, but may indude the following: 

- Meetlng the miscellaneous requirements of the FFA between the DOE and the EPA, 
including the yearly update of schedules. monthly project managen meeting and 
monthly report; 

- Coordination with other Mound Plant environmental programs; 
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- Specific support for coordination with and review of Agency for Toxic Substances and 
Disease Registry activities and reports; 

- Support for special federal, state or local projects; 

- NEPA coordination, including preparing integrated CERCLA/NEPA documents 
(Appendix D) and coordinating the preparation of a Sit8W.de Environmental Impact 
Statement; 

- Support for interim remedial actions; and 

- Natural Resource Trustee requirements, including natural resource damages. 

17.1 5. REMEDIAL DESIGN/REMEDIAL ACTION 

The FFA requires the DOE to submit to the EPA for approval a work plan for RD/RA. The submittal is 

required within 60 days of the finalization of the ROD for the site as a whole or any operable unit. The 

RD/RA work plan and subsequent tasks are not RI/FS tasks and, therefore, they are not addressed in this 

RI/FS work plan. 
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18. FUNDING SOURCE, AUTHORITIES, AND RESTRICTIONS 

The FFA between the DOE and the EPA includes a section (Section XXVII) discussing funding. Funding for 

CERCLA activaies at the Mound Plant is described in an Environmental Restoration and Waste 

Management Plan (FivsYear Plan) that the DOE prepares in order to identify, Integrate and prioritize 

environmental compliance and cleanup activities at all the DOE nuclear facilities and sites. 

The short-term (current year and budget [subsequent] year) schedule and budget planning for Mound 

Plant is dictated by congressional funding. The DOE provides input to Congress on prioritizing RI/FS and 

RD/RA for all of its facilities across the country, and Congress distributes a limited funding base. Mound 

Plant has a fixed budget ceiling for environmental restoration in each fiscal year and is specifically 

prohibited by Congress from using operational funds to augment approved environmental programs 

funding. The Mound Plant FFA recognizes that obligation of funds under the terms of, the FFA cannot 

vidate the Anti-Deficiency Act, 31 USC 1341. 

The DOE budget cyde invokes a two-year time span wherein budget amounts are set two years ahead of 

time. It is anticipated that the costs of RI/FS and RD/RA activities at the Mound Plant wiil vary from the 

amounts planned two years previously. When that happens and there is a shortfall in required funding, the 

DOE will consult with the EPA and the OEPA to establish new priorities and wiil reprogram planned 

# actMtles to be consistent with available fundlng. The EPA participates In reviewing and revising the plant- 

specific activities by commenting on the five-year plan, and by reviewing and advising on budget requests 

through the Offlce of Management and Budget's A106 process. 
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19. SCHEDULE 

The FFA between the EPA and the DOE provides that 'each year DOE shall provide for the EPA approval . 

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

schedule include 

- remedial investigations/feasibility studies, 

- other studies, 

- proposed plan preparation, and 

- ROD 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 

- monthly events for the current year, 

- quarterly events for the fdlowing year, and 

- yearly events for additional years. 

The schedule will be updated on a yearly basis. 

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 the 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 Mound Plant be 

consistent with the Five-Year Plan. 

The FFA provides that schedules may be amended during the year with the mutual consent of the 

respective remedlal project managers. This would include the modification of schedules to include 

additional work identified during the course of the RI/FS, such as completing an addendum to an approved 

work plan. Schedules may also be modified consistent with provisions of the FFA that allow the EPA and 

the DOE to extend their specifled period for commenting and responding to comments on documents. 

Those provisions are that 

- the EPA may extend a 30day comment period on draft documents by an additional 
20 days by giving written notice; 
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- the DOE may extend a 45day period for responding to comments on a draft primary 
document by 20 days by providing notice to the EPA; and 

- the DOE may extend a 45day period for issuing a draft final primary document by 20 
days by providing notice to the EPA. 

Any modifications to the approved schedule, as well as the annual updates submitted by the DOE to the 

EPA, will be a part of the Administrative Record file that is available in a public repository. The existing 

schedule as of January, 1991 is included as Appendix E. 

The DOE schedule for the Mound Plant RI/FS includes the scheduling of compliance with the NEPA. One 

dement of that compliance (Appendix D) is the completion of a facility EIS, which will include an 

environmental evaluation of not only the CERCLA program but also all Mound Plant operations. The 

CERCLA schedule includes a schedule for the EIS. However, the completion of the RI/FS is independent 

of the completion of the EIS, and will not be delayed on account of the EIS. 

The D&D Program to remove radioactively contaminated soils is budgeted and scheduled over a period of 

several years and the RI/FS (radidogical verification and chemical characterization) for the D&D Program 

Sites, Operable Unit 6, will take place after the D&D Program removal of soils is completed. Therefore, the 

scheduled completion of the RI/FS for the Site as a whole will be contingent on the completion of the 

RI/FS for the D&D Program sites. 

Removal actions are not shown in the current schedule because none are currently identified. As interim 

remedial actions are identified they will be added to the schedule of activities. 
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20. ER PROGRAM PROJECT MANAGEMENT-MOUND PLANT 

20.1. INTRODUCTION 

The ER Program is an effort to provide for a consistent, organized approach to remedhting historical 

environmental issues at DOE installations. The program provides for a phased, multiyear effort designed to 

evaluate problems and fund remedial activities on a priority basis. Project management is based on 

guidance developed for the ER Program on a national basis, adjusted for the specific requirements of the 

DOE AL and further adjusted to futfill the specific requirements of RI/FS and RD/RA at Mound Plant. 

Detailed discussion of the DOE nationwide management of environmental restoration, including specific 

budgets and schedules for Mound Phnt, are induded in a he-year plan issued annually. 

20.1.1. Work Breakdown StNcturg 

In order to monitor the schedule and budget across the DOE, the ER Program has established a work 

breakdown structure (WBS). The WBS sequenthlly lists codes for the fdlowing attributes of each potential 

release site: 

- DOE Operati- Office. 

- DOE Area Office/Facility. 

- Operable unit number. 

- Release site designator. 

For Mound Plant, the WBS code is only extended to the operable unit level at this time and corresponds to 

the eight operable unb. 

The DOE Operations OfRce and Area Offke/Faciiity designators for the DOE AL Dayton Area Office, 

Mound Phnt are A N D .  The WBS codes for the nine currently identified operable u n b  are 

- Area 8, Operable Unit 1, is AL-MD-1; 

- Seepa Operable Unit 2, is AL-MD-2; 

- Miscellaneous Sites, Operable Unit 3, is AL-MD-3; 

- Mhmi-Erie Canal, Operable Unit 4, is AL-MD4; 

- Radloacttvely Contaminated Soils, Operable Unit 5, is AL-MD-5; 

- . Decontamination- and Decommissioning (D&D) Program Sites (Hazardous 
Constituents), Operable Unit 6, is AL-MD6; 
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- Limited Action Sites, OperaMe Unit 7, is AL-MD-7; and 

- inactive Underground Storage Tanks, Operable Unit 8, is AL-MD-8; 

- Sitewide RI/FS, Operable Unit 9, is AL-MD-9; and 

- Other acthrities not specific to an operable unit are AL-MD-10. 

20.1.2. Technical Amroach 

20.1.2.1. Policy 

The policy of the DOE relative to CERCLA is dearly stated in DOE Order 5400.4, and three key elements of 

that poiicy are integral to the technical approach of the Ri/FS at Mound Plant. First, it is the policy of the 

DOE to investigate potential environmental contamination in accordance with CERCLA (DOE 1989~). In 

accordance with that policy, the DOE AL ER Program Group, has and will utilize applicable EPA CERCLA 

guidance documents. It is also the policy of the DOE to ensure that corrective actions carried out under 

other authority such as RCRA or Ohio state law are integrated with CERCLA implementation (DOE 1989~). 

At Mound Plant. it is the goal of the ER Program to integrate CERCLA and RCRA compliance. Finally, 

pursuant to DOE poiicy (DOE 1989c), the DOE has completed a Mound Plant FFA with U.S. EPA and Is 

actively pursuing an agreement with OEPA to assist in regulatory compliance. 

a 
20.1.22. Division of RI/FS Into Operable Units 

Because of its complexity, the RI/FS at Mound Plant has been divided into operable units to faclltate 

management. This approach encompasses the preparation of separate RI/FS documents (work plans, 

reports) for each operable unit. However, the Site-Wlde, Operable Unit 9 wll culminate in a comprehensive 

Ri/FS for the Site as a whde, integrating the results of the operableunit specific RI/FS. 

Potential release sites at Mound Plant include areas with a range of potential contaminants including 

several radbnudldes, metals, volatile and semivdatlle organic compounds, explosives, pesticides, and 

PCBs. Not all d these contaminants are suspected within IndMdual operable units Fable VIIi.l). 

The specific differences between the operable units indude the type of contamination that is suspected, 

including whether mdbacth,e cordamination is present; whether CERCLA or RCRA has been the main 

regulatory concern; the locatlon of the potential release sites; the potential threat to public health and the 

environment; and the anticipated priorify to the public. Each of these criteria has been used to select the 

potential release sites included in the operable unfts. These criterla a h  consistent with those @led out in 

the NCP. 
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The technical approach d the RI/FS has been phnned to indude appropriate technologies for site 

@ 
characterization, pmt- of heaJth and safely (part of site characterilation), feasibility engineering, and 

. remediation. Each d these elements has speck requirements which indicate the need for a division into 

operable unb. 

Different potential contaminants wUi be addressed by dtfferent techndogies for characterization and 

remediation. They may, therefore, be most efficiently and effectively addressed by using potential 

contaminants to divide operable units. The different technologies extend to the selection of appropriate 

measures for the protection of worker and public health and safety. 

The proposed operable units are physically separated or potentially affect distinct and discrete physical 

systems. The characterization of dlstinct physical systems indicates the need for a conceptual model of 

contaminant sources and migration in each system. This characterization can be completed most 

efiecttvely and efficiently with operable writs dMded accordingly. 

The various operable units have been prioritized on the basis of their potenthi threat to publk health and 

the environment. It L also anticipated that the publk wYI have varylng degrees of concern about varlous 

parts d the site; In order to be reqmdve to publk concerns, it will be necessary to prioritize deanup d 

areas d most concern. The areas d most concern have not yet been confirmed by community 

pnkipatbn; however, the currently proposed operable wits division MI buUd in the flexlbUity to respond 

quickly to publk concerns. 

It is the DOE'S goal to complete all necessary remediation in the shortest time possible, consistent with 

available funding. This goal can best be met by optimizing available funding, i.e., by ensuring cost- 

effectiveness consistent wtth the NCP (current and proposed) directbn on operable units. Remediation will 

be prioritized into phases in order to ayn#l#e redudion d risk. These objectives are best addressed by 

udng the operable units approach (53 FR 51 423) for remediation. 

The DOE L commLted to condudlng RI/FSs and implementing RD/RAs at all of Its facilities across the 

country. The fdfihmt d that comm#ment is limited by the funding avaUable in any year; therefore, DOE 

has prior#ized Its sYes on a natknwide basis. Mound Plant will have a finite funding resource in any given 

year and cannot hrplement adm8 above the level permitted by that resource, as stated by law (the AMi- 

Deficiency Act). lha  available funding for Mound Plant has been, and should be, distributed to the areas d 

greatest concern, i.e., on an operable unit basis. 
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20.2.1. gmanizat io~l  Coordination 

The Mound Phnt is one of seven facilities managed by the DOE AL The Manager of Albuquerque 

Operations is the DOE signatory to.the FFA between the DOE and the EPA The FFA between the DOE 

and the EPA provides for a DOE Remedial Project Manager (RPM) who is the DOE organizational focus for 

the RI/FS and RD/RA That respmslbiltty has been delegated to an IndMdual in the DOE Dayton Area 

Offke (DAO). 

Several entities have an involvement in the RI/FS at Mound Plant, lnduding DOE Headquarters, the W E  

Albuquerque Operations Office, the DOE DAO, and EG&G Mound Applied Techndogies. the operating 

contractor at the Mound Plant. Some of the functions of the DOE and its contractors are important for an 

understanding d the DOE implementation of the RI/FS, and are described below. 

m. Mound Plant is one d wen lnsbllations of the DOE AL The DOE at Mound Plant is called the 

DAO. One d the missions d DAO is to operate in an environmentally sound manner, which indudes 

complying w&h applicable environmental laws and regulatkms (DOE Order 5400.4). The DAO provides the 

e RPM. 

The DOE is organized Into divisions which have tiered elements at DOE Headquarters, DOE AL and DAO. 

One d those divisions is the Envirmnt,  Safety, and Health DMsion, within which is the Environment and 

Health group. DOE A 1  has an ER Program Group, which is responsible for ER Program implementation, 

indudlng program management and oversight, at all wen installations within DOE A 1  There are 

conespording entities with ER Program responsiWities at DOE Headquarters and DAO. Each of these 

entlties is responsible for determining programmatic dlrectlon and gMng guidance and oversight to DAO 

and the RPM. 

Mound ApOUBd TechnolQgjgS The seven insbllations overseen by DOE AL are operated by 

different operPthg axW8ctora At Mound Plant that contractor is EG&G Mound Applied Technologies, 

which has an nvlrormen&l compliance structure paralleling that d the DOE. EG&G Mound has a 

manager resporrdbl. for emhmmr& safety, and he8Jth and a manager responsible for environmental 

restoration (CERCU ectlvftles) and compltence. The Mound Plant environmental assessment and 

planning group has functions that indude environmental compliance and waste management and that 

support emif- restoration, as necessary. Each of the EG&G environmental functional groups will 

provide necessary support to the RPM. 

RI/FS O.U. B, SI,W WorL #H 
Jurw 1991 



Techni nt . The management staff for the Mound Plant Ri/FS includes a DOE remedial 

proiect",1= 2dznagement support from EG8G Mound Applied Techndogies. This management 

team directs muttiple technical subcontractors that assist in conducting the RI/FS. The qualifications of the 

DOE management staff are described in subsection 20.3. 

itv Assurance. Quality assurance is an implicit function throughout the hierarchy of RI/FS execution at 

Mound Plant. The DOE AL and DAO have directed the contractors, including EG&G Mound Applied 

Technologies, to implement the RI/FS at Mound Plant while retaining responsiblity for quality assurance. 

These same contractors are responsible both for quality contrd and for coordinating quality assurance for 

the DOE. 

20.2.2. National Environmental Pollcv Act [NEPA) 

The DOE intends to achieve compliance wtth the NEPA during its RI/FS at the Mound Phnt. Responsibility 

for preparing NEPA documents reddes in the DOE llne organizations, as stated in a Secretary of Energy 

Notice (SEN-15-90) The DOE has recently proposed new NEPA implementing procedures (10 CFR 1021, 

55 CFR 46444, November 2, 1990). Based on avalaMe DOE guidance the Mound Plant has developed a 

strategy for NEPA compliance that is induded in Appendix D of this work plan. 

Briefiy stated, the Mound Plant strategy is that each RI/FS report will be an integrated NEPA/CERCU 

document, probably meeting the requirements for all Environmental Assessments (EA). In addition, a 

Supplemental EIS wYI be prepared for the Mound Plant and will address cumulative impacts from the ER 

Program rernedhl actions, ongoing Mound Phnt operations, and the proposed D&D Program dean up of 

radioactively contaminated structures and.sdl. In order to keep the EIS from being a predecisional 

document, # will address altemathres for a broad dass of actions, while the integrated RI/FS/EA will 

address more specific alternatives. 

Because the Mound Plant RI/FS reports wUI be integrated CERCU/NEPA documents, there will be some 

specific rnodfficatkr\s and addltkm to the documents beyond CERCLA requirements, as fdlows: 

- The tMb d the RI/FS Report will indicate that is also an Environmental Assessment 
or a, ilpfxopriate; 

- The RI Report will lndude a threatened and endangered species assessment; 

- The RI Report MI Include a Cultural Resources Survey; 

- The FS development and screening of alternatives and detailed analysls of 
alternatives will indude a no-action alternative required by NEPA (also as required by 
CERCLA); 
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- The FS attematives analysis will indude probable environmental impacts, both direct 
and kdkect. and will indude risk of accidents; 

- The RI/FS report wOI include a listing of agencies and persons consulted; and 

- The RI/FS report will lndude a description, unique to NEPA, of the relationship d 
proposed actions to land use plans and policies. 

if the RI/FS is also an EIS, il will address addltbnal requirements beyond those for E A k d  documentation. 

It will Indude: 

- a d e p t h  of the objectives d the study as well aa the purpose and need for the 
proposed action; 

- the alternatives analysis and cornparison among alternatives, induding environmental 
consequences; 

- a list of preparers; 

- a llst d agencies, organizations, and persons to whom copies of the EIS are sent; and 

Project file requirements are derlved from two prlmaty sources; the EPA-DOE and OEPA-DOE regulatory 

agreements, and the €PA guidance on Administrative Records (EPA 1988f). An outline d project fUe 

requirements is presented in Table XX. 1 . 

The ER TSO develops reports d progress for presentation at monthly status review meetings. These 

monthly reports indude the fdlawing: 

- acthd&s In the preceding month for each operable unit, Including 

status d documents, including plans or reports delivered; 

labomtory reports delivered; and 

ongdng studies; 1.0.. feasibility studies or risk assesSment; 
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Table XX.1. Project File Requirements 

1. iNDM 
Fact Sheet 
Index 
Quarterly Transmittal of Index to USEPA OEPA 

2. COMMUNICATIONS 
US DOE/US DOE (indudes contractors) 
US EPA/DOE 

Asency C-IResp- 
O M  EPA/DOE 

Agency Com-/Res~- 
PRPs/US DOE 
Minutes of Monthly Project Managers' Meetings 
Publk 

PublklDOE 
Public Participation 

Mailing List 
Publk Notices 
Transcripts of Publk Meetings 
Publk Comments on Draft Final Documents 
Respmses to Significant Comments 

3. Q U W M  ASSURANCE 
Procedures 
Audtl Reports/Conective Action Reports 

4. ANALnlCAL DATA 
Laboratory Reports 

Chernical/Radiochemical 
EngineemJ 

chain of Custody Docurnerds 
Shipping Records 

5. FIELD DATA 
Borehdes and Wells 

Pemdts and Pemdssion 
DrPling Records 
WeU Completion/Borehde Well Constnrdion Logs/Geophysical Well Logs 
Borehde or Test Pit Completion Records 
well Summaries 
-eyw 

Tert Pa8 
Permits and Pmissbn  
Excavatiorr Records 
Protiles 
Survey Data 

Municipal/indus!rtal/Domestk Well Records 
Static Groundwater Level Records 
Aqdfer Testing Records 
Water Quality Sampling Records 
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TaMe XXI .  Project File Requirements (page 2 ot 5) 

Field Notebooks 
Field Data F m  
Land Survey Data, General 
Surlace Geophysics Data 
Surface Measurements (i.e., radiological measurements) 
Air Sampling Records 
Other Field Measurements 

6. GRAPHIC RESOURCES 
Meps 
Alr Photos 
Tedrnlcsl Figures 
D r a m  

7. DATA QUALITY ACCEPTANCE 
weria 
Evaluations 
Rep- 

8. CALCULATIONS AND EVALUATIONS 
Sclent#ic 
E- 
Design 
RLsk Assessment 
Pathway Analysis 
Modelkrg Resutts 

9. REGULATORY COMPLIANCE 
Federal Facilities Agreement, US EPA - US DOE 
ARARs & TBCs 

10. DEUVERABLES 
10.1 Area 0, Operable Unit 1 

10.1.1 Primary Documents 
Limited Additional Studies -work  Plans 
RI/FS Work Plan(s) 
Remedlel Investigation Report(s) 
Trmrabdity Investigation, Bench or Pout Scale - Work Plan(s) 
Feesibpity Study 
PIoposedPlan 
Record d Decision 
RD/RA Work Flan 

10.1.2 Secondary Documents 
Limbed Addttlorral Studles - Report(s) 
Prelrwestigation Evaluation d Remedial A c t h  Techdogies 
Technical Memoranda Related to the Baseline Risk Assessment 
T m  Memoranda Related to the Remedial Investigation 
Technical Memoranda Related to the Feasibility Study 
Draft Proposed Plan 

10.1.3 NEPA Documents 
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Table XX.l. Project File Requirements (page 3 of 5) 

10.2 Seeps, Operable Unit 2 
10.2.1 Prknary Documents 

Limited Additional Studies - Work Plans 
RI/FS Work Plan@) 
Remedhl Investigation Report(s) 
Treatability Investigation, Bench or Pilot Scale -Work Plan(s) 
Feasibility Study 
Proposed Plan 
Record of Decision 
RD/RA Work Plan 

10.2.2 Secondary Documents 
Limited Additional Studies - Report(s) 
Preinvestlgation EvaJuation d Remedial Action Techndogies 
Technicsl Memoranda Related to the Baseline Risk Assessment 
Technical Memoranda Related to the Remedial Investigation 
Technical Memoranda Related to the Feasibility Study 
Draft Proposed Plan 

10.2.3 NEPA Documents 
10.3 Miscellaneous Sites, Operable Unit 3 

10.3.1 Primary Documents 
Limited Additional Studies - Work Plans 
RI/FS Work Plan(s) 
Remedial lnvestigatlon Report(s) 
Treatabillty investigation, Bench or PUot Scale - Work Plan(s) 
Feesibilky Study 
Proposed Plan 
Record d Decision 
RD/RA Work Plan 

10.3.2 Secondary Documents 
Limited Additional Studies - Report(s) 
Preinvestigation Evaluation of Remedial Action Technologies 
Technical Memoranda Related to the Baseline Risk Assessment 
Technical Memoranda Related to the Remedhl Investigation 
Technical Memoranda Related to the Feasibility Study 
Draft Proposed Plan 

10.3.3 NEPA Oocuments 
10.4 kmCErie canal, Operable Unit 4 

10.4.1 Prknary 
m e d  Wltknal Studies - Work Ptans 
RI/FS Work Plan(s) 
Remedial lnvestlgatbn Report(s) 
TreatabUity Investigation, Bench or PUot Scale - Work Plan(s) 
Feasibility Study 
Proposed Plan 
Record d Decision 
RD/RA Work Plan 

10.4.2 Secondary Documents 
Limlted Wttional Studles - Repart(s) 
Prehestigation Evaluation d Remedial Action Techdogies 
Technical Memoranda Related to the Baseline Rlsk.Assessmerd 
Technical Memoranda Related to the Remedial Investigation 
Technical Memoranda Related to the Feasibility Study 
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Table XX.1. Project File Requirements (page 4 of 5) 

Draft Proposed Plan 
10.4.3 NEPA Documents 

10.5 Radioactively Contaminated Soils, Operable Unit 5 
10.5.1 Primary Documents 

Limited Additional Studies - Work Plans 
RI/FS Work Pbn(s) 
Remedial Investigation Report@) 
Treatability Investigation, Bench or PUot Scale - Work Pian(s) 
Feasibility Study 
Proposed Plan 
Record of Decision 
RD/RA Work Plan 

10.5.2 Secondary Documents 
Umited Additional Studies - Report(s) 
Preinvestigation Evaluation of Remedial A c t i i  Technologies 
Technical Memoranda Related to the Baseline Risk Assessment 
Technical ~emoranda Related to the Remedial Investigation 
Technical Memoranda Related to the Feasibiiity Study 
Draft Proposed Phn 

10.5.3 NEPA Documents 
10.6 DBD Sites, Operable Unit 6 

10.6.1 Prknary humerrtS 
Umited Additional Studies - Work Phns 
RI/FS Work Plan(@ 
Remedial Investigation Report(s) 
Treatability Investigation, Bench or Plot Scale - Work Plan@) 
Feasibility Study 
Proposed Plan 
Record d Decision 
RD/RA Work Plan 

10.6.2 Secondary b ~ m e n t S  
UrnYed Additbrial Studies - Report(s) 
Prelnvestlgatbn Evaluatbn d Remedial Actkn Technologies 
Technical Memoranda Related to the Baseline Risk Assessment 
Technical Memoranda Related to the Remedial investigation 
Technical Memoranda Related to the Feasibility Study 
Draft Proposed Plan 

10.6.3 NEPA Documents 
10.8 Inacthe Underground Storage Tanks, Operable Unit 8 

10.8.1 Pftmary Documents 
Limited Additional studies - Work Plans 
RI/FS Work Plan(s) 
Remedial Investigation Report(s) 
T ~ b i l h y  Investlgatlon, Bench or Pilot Scale - Work Plan(s) 
FeaslW&y Study 
Proposed Plan 
Record d Decision 
RD/RA Work Plan 
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Table XX.1. Project File Requirements (page 5 of 5) 

10.8.2 Secondary Documents 
Limited Additional Studies - Report(s) 
Preinvestigation Evaluation of Remedial Action Techndogies 
Technical Memoranda Related to the Baseline Risk Assessment 
Technical Memoranda Related to the Remedial lnvestigation 
Technical Memoranda Related to the Feasibilrty Study 
Draft Proposed Plan 

10.8.3 NEPA Documents 
10.9 Site-Wide RI/FS, Operable Unit 9 

10.9.1 Primary Documents 
Installation Assessments (PAISIS) 
RI/FS Work Plan(s) 
Remedial lnvestigation Report(s) 
Treatability Investigation, Bench or Pilot Scale - Work Plan(s) 
Feasibilrty Study 
Proposed Plan 
Record of Decision 
RD/RA Work Plan 
Yearly Schedules 
Budget - U.S. DOE 5-year plan 

10.9.2 Secondary Documents 
Limited Additional Studies - Report(s) 
Preinvestigation Evaluation of Remedial Action Techndogies 
Technical Memoranda Related to the Baseline Risk Assessment 
Technical Memoranda Related to the Remedial Investigation 
Technical Memoranda Related to the Feasibility Study 
Draft Proposed Plan 
Monthly Progress Reports 

10.9.3 NEPA Documents 

1 1 .-I 9. RESERVED 

20. REFERENCE MATERIALS 
Code of Federal Regulations (applicable sections) 
State of Ohio O.A.C. (applicable sections) 
Ohio Revised Code 
CERClA 
RCRA 
US DOE Orders (relevant ones) 
Mound Plant Annual Environmental Monitoring Reports 
Other References 
Other Mound Plant reports 
U.S. EPA guidance document: 
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- activiaies due in the forthcoming month for each operable unit including 

status of documents, induding plans or reports to be delivered; 

due dates for regulatory review comments; 

ongoing field actMties or planned startup; 

laboratory work in progress; 

laboratory reports to be delivered; and 

ongoing studies or planned startup; i.e., feasibility studies or risk assessments; 
and 

- problem areas. 

In addition to the record of operable unit status, the ER TSO maintains a monthly compendium of 

signifkant contacts and events during the preceding month, induding 

- records d telephone conversations, 

- summaries d public meetings, 

- quallty assurance audit reports and reqmses, and 

- n o t h t b n  logs for deviations for remedial investigation plans. 

20.3. STAFFING 

The RI/FS at Mound Plant is being implemented by a DOE manager, supported by operating contractor 

personnel from EGBG Mound Aqplled Techndogies and by technical support subcontractors. Because 

the technicel support subcorrtractors to the DOE and EG&G may change wer time, It is not possible to list 

the qualifications d all d the subcontractor staff that may be involved in directing the RI/FS in this work 

plan. When necessary, the work plan for IndMdual operable units may be appended by a supplement that 

will indude the queWcatkns d MMduals responsible for RI/FS actMtles at that operable untt. The DOE 

management team for the RI/FS is as fdlaws: 

Klekwath,kthw 
EnvkorvnentalEnglneer 
U.S. Depcvtmerd d Energy, Dayton Area OfAce 
B.S.. 1972, Netkrral Resource Systems Managefnent. University of Michigan 
M.S.. 1974, Envborwnental Engineerkrg, University d Florida 
Yean d Prdesslod ResptmsiWky: 16 
ER Program ResponsibPlty: Remedial Project Manager 
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Neff, Richard 
Nudear Physicist 
EG&G Mound Applied Technologies 
B.S., 1963. Engineering, University of Oklahoma 
M.S.. 1964, Nudear Physics, Ohio State University 
Years d Professional Responsibility: 25 
ER Program Responsibility: Operating Contractor Program Manager 

Carfagno, Daniel 
Chemist 
EG&G Mound Applied Techndogies 
B.S., 1957, Chemistry, Lemoyne Cdlege 
Ph.D., 1966, Physical/lnorganic Chemistry, Syracuse University 
Years of Professional Responsibility: 30 
ER Program Responsibility: Program Support, Technical Direction 

DOE requires and provides assurance that contractors have a multidisciplinary staff with the following 

minimum areas of expertise: 

- civM/environmental engineering; 

- ge~ogy /h~~ roge~ogy ;  

- h d t h  physics; 

- biology (including terrestrial and aquatk ecology); 

- toxlcdogy; 

- risk assessment: and 

- regulatory compliance. 

The contractor staff team is as follows: 

Sprague, Rkhafd T. 
SdlScientlst 
Roy F. Weston, Inc. 
B.S.. 1988 Applied Sciences. University of Michigan 
M.S., I Q n ,  W Science, Michigan State University 
Years d Prdesdod RespodWity: 21 
ER Program ResponsiWQ Field Sampling Manager, Operable Unit #9 
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Wtftenhagm, Dbne K 
H~cmw@Jist 
Roy F. Weston, Inc. 
B.S., 1981, Geological Engineering, S.D. School of Mines and Techndogy 
Years of Professional Responsibility: 1 0 
ER Program Responsibility: Field Sampling Deputy Manager, Operable Unit #9 

Hdliway, Karen D. 
Geologist 
Roy F. Weston, Inc. 
B.S.. 1984, Geology, University of Wyoming 
Years d Profmsiod Responsibility: 7 
ER Program Responsibility: Field Crew Manager, Operable Unit #9 

Miller, Kenneth E. 
Geologist 
Roy F. Weston, Inc. 
B.S., 1982, Gedogy, University of Southwestern Louisiana 
Years of Professional Responsibility: 9 
ER Program Responsibility: Gedogist, Operable Unit #9 

Oppenhelm, JUI E. 
Geologist 
Roy F. Weston, Inc. 
B.S., 1985, Earth Science, University of Califomia/Santa Cnu 
Years of Professional Responsibility: 6 
ER Program Responsibility: Geologist, Operable Unit #9 

Rodd, Katharine M. 
Hydrogedoglst 
Roy F. Weston, Inc. 
B.S., 1985, Gedogy. McGUl University 
M.S., 1990, Geology/Mlneral Deposits, Colorado Schod of Mines 
Years d Professional Responsibility: 6 
ER Program Responsibiiity: Gedogist, Operable Unit 44 

Salzman, Allen D. 
Geologist/Programmer 
Roy F. Weston, Inc. 
B.S., 1979, Earth Science, University of Nebraska 
Years d Prafesslo~J Responsibility: 8 
ER Program ResponsibPtty: Sample Preparation, Operable Unit 4%) 

Butterfleld, Michael A 
Techiden 
Roy F. Weston, Inc. 
AS., 1990, Hazardous Waste Management, Front.Range Community College 
Years d Pro feshd  Responsibility: 2 
ER Program Responsibdb. Technician, Operable Unit 4%) 

RI/FS O.U. Q, Sbwld. Worlr PIM 
June 1001 



Bondhus. Michael S. 
Technician 
Roy F. Weston, Inc. 
A.S., 1990, Hazardous Waste Management, Front Range Community College 
Years of Professional Responsibility: 1 
ER Program Responsibility: Technician, Operable Unit 449 

Militana, Louis M. 
Air Quality 
Roy F. Weston, Inc. 
B.S., 1977, Meteordogy, Rutgers University 
M.S., 1980, Meteordogy, University of Maryland 
Years of Professional Responsibility: 10 
ER Program Responsibility: Air Quality Team Leader, Operable Unit #9 

Dinklns, Gerald R. 
Aquatic and Terrestrhl Ecdogy 
Roy F. Weston, Inc. 
B.S., 1980, Wildlife and Fisheries, University of Tennessee 
M.S., 1984, Ecology, University of Tennessee 
Years of Professhal ResponsibUity: 10 
ER Program Responsibility: Ecdoglcal Assessment Team Leader, Operable Unit #9 

Delong, Tod R. 
Terrestrial Ecdogy 
Roy F. Weston, Inc. 
B.S., i 980, Bldogy, Kutztown Universtfy 
M.S., 1982. Wildlife Ecology, Brigham Young University 
Years of Professional Responsibility: 4 
ER Program Responsibility: Terrestrial Fauna, Operable Unit #9 

Haines, Andrew G. 
Aquatk Ecology 
Roy F. Weston, Inc. 
B.S., 1977, Wildlife and Fisheries, Unkersity of Tennessee 
M.S., 1982, Ecdogy, University d Tennessee 
Years d P r o f 8  Responsibility: 8 
ER Program ResponsiWity: Aquatk Fauna, Operable Unit 89 

Weis, L&a M. 
Terrestrial and Aquatk flora 
Roy F. Weeton. Inc. 
B.S., 1967, Wlldlife Science. Penn State University 
Yeara d Profe!&od Responsibility: 4 
ER P m  ResponsibElty: Terrestrial and Aquatic flora, Operable Unit #9 

Virag, Peter E. 
Ak Toxics Monitoring 
Roy F. Weston, inc. 
B.S., 1981, Earth and Atmospheric Science, Rutgers University 
Years of Professional ResponsiMlity: 5 
ER Program Responsibility: Air Toxics Monitoring, Operable Unit 89 

Mound P h t ,  ER Program 
R.vkkn2 
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Feick. Nelson E. 
Air Quality Sampling 
Roy F. Weston, Inc. 
B.S., 1990. Meteorology, Pennsylvania State University 
Years d Professional Responsibility: 1 
ER Program Responsibility: Air Quality Sampling, Operable UnR #9 

- .  

Holland. Daniel P. 
Air Quality Sampling 
Roy F. Weston, Inc. 
B.S., 1981, Meteorology, Pennsylvania State University 
Years d Professional Responsibility: 8 
ER Program Responsibiity: Air Quality Sampling, Operable Unit #9 

Criswell, C. Wllhm 
Geologist 
Roy F. Weston, Inc. 
B.S., 1981, Geology, University of New Mexico 
M.S., 1986, Gedogy, Unhrersity of New Mexico 
Years of Professional Responsibility: 9 
ER Program Responsibility: Operable UnR Manager 

Price John P. 
Subcontractor Project Manager 
Roy F. Weston, Inc. 
B.S., 1979, Hydrdogy, University d Arizona 
Years d Profess id  ResponsibUhy: 10 
ER Program Responsibility: Project Management 

Davisson, Cemantha J. 
Chemistry 
Roy F. Weston, Inc. 
B.S., 1985. Chemistry, Unhrersity of C a l b i a  at Berkeley 
B.A, 1985, Environmental Sciences, University of California at Berkeley 
Years of Professkmal Responsibiltty: 7 
ER Program Respondbilky: Qualtty Assurance Manager 

Mitchell. Martha J. 
Applied Earth Science 
Roy F. Weston, Inc. 
B.S., 1962, Gedogy, San Jose State University 
B.S., 1983, Materials Science, San Jose State University 
M.S., 1970, Gedogy (Geochemistry), San Jose State University 
Ph.D., 1g76, Applied Earth Science, Stanford University 
Years of Profesdonal Responsibility: 28 
ER Program ResponsibUlty: Quallty Assurance Officer 

Mound Plant, ER Program 
R w h h 2  
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Bone, Michael J. 
Registered Professional Engineer (CO, NM) 
Roy F. Weston, Inc. 
B.A, 1973. Business Administration, University of Puget Sound 
B.S., 1975, Chril Engineering, University of Colorado 
M.S., 1989, CM Engineering, Universty of New Mexico 
Years d Profe%ional Responsibility: 15 
ER Program Responsibilities: Feasibility Studies 

Other necessary expertise is provided consistent with the specific needs of the RI/FS and as indicated by 

the RI/FS guidance (EPA I-). 
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This section is intended to provide background information only, and no discussion of appropriate 

sampling wll be included. 

1. AREA B AND INSTALLATION GROUNDWATER, OPERABLE UNIT 1 

Area B includes four potential release sites: 1) the contaminated soils area under the overflow pond at the 

former location of the historical landfill; 2) the site sanitary landfill; 3) Area 18 (the site sanitary landfdl 

cover); and 4) Area 2, Crushed Thorium Drums (Figure A.l). Area 2, Crushed Thorium Drums was moved 

from Operable Unit 5, Radioactively Contaminated Soils, to Operable Unit 1 in January 1991. Tritium and 

vdatile organic compounds have been detected in groundwater at Area 6. 

1.1. CONTAMINATED SOIL AND OVERFLOW POND AREA 

The contaminated soil area is principally beneath the southwest comer of the overflow pond and the 

northwest corner of the site sanitary landfill. A portion of the historical landfill and the overflow pond is 

located within the 100-year floodplain of the Great Miami River. The contaminated soils and overflow pond 

site includes all of the area invdved in historical landfill activities. The contaminated soils area Is suspected 

to be the prime source of vdatiles in groundwater. 

1.2. SITE SANITARY LANDFILL 

The site sanitary landfill contains material that was originally placed. in the historical landfill under the 

current location of the overtlow pond. It is believed that only sanitary trash was moved to the site sanitary 

landfil (DOE 1991a). The volume of the site sanitary landfill and the overflow pond is 100,000 yd3. The site 

sanitary landfiil has not been suspected as a source of contaminants because it has a clay liner; however, 

the historical landfill underlying the site sanitary landfill and its liner may be contributing volatile organic 

compounds to the groundwater. 

1.3. AREA 18 

Area 18, was previously designated as the site sanitary landfill cover. The site sanitary landfdl cover was 

believed to contain sediments taken from the plant drainage ditch that were potentially contaminated with 

plutonium and thorium. Recent information indicates that these sediments may have been routinely added 

to the landfill wastes. Therefore, they may lie anywhere within the landfill, liner or cover (DOE 1991a). 
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Figure A.1. Area 8. Operable Unit 1. potential release sites. 
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1.4. AREA 2, WD BUILDING FILTER-CLEANING WASTE AND CRUSHED, EMPTV THORIUM DRUMS 

Area 2 overlies the southwestern corner of the clay cover of the site sanitary landfill. This area is located 

within the 100-year floodplain of the Great Miami River. There is approximately 6 ft of fill over the area, 

which covers approximately 15,000 6. 

In 1965, sand contaminated with pdonium-210 was placed in Area 2. The sand resulted from cleaning 

(and sand-blasting) the metal framework of the WD Building sand filters (DOE 1986, 1991~). Because of its 

short half4ffe, 138.4 days, the polonium-210 Is no longer present due to radioactive decay.. Crushed, empty 

thorium drums were also placed in the area. The Mound Site Sutvey Project analyzed soil samples 

cdlected from Area 2. Elevated levels of plutonium-238 (17.10 pCi/g) were found (DOE 1991~). The 

plutonium-238 may be derived from three possible sources: incidental contamination from Mound Plant 

activities; airborne or surface water transport of contaminants; or the clay cover of the adjacent site 

sanitary landfdl, which contains material dredged from the plant drainage ditch. 

2. SEEPS AND POTENTIAL MAIN HlLL RELEASE SITES, OPERABLE UNIT 2 

Operable Unit 2, Main Hill Seeps, addresses perched groundwater and the bedrock flow system, and 

potential source areas on the Main Hill (Figure A.2). The specific sites included in this operable unit are: 

the Main Hill seeps; Area 15, the crane tracks and shielding from the old SW cave; Area F, the chromium 

trench; Area 6; the coding tower basins; Building E, solvent storage shed; Building G, garage area and 

monitoring well 0034. The SW Building soils are induded in this operable unit, although the soils are not 

listed as one of the 109 identified sites. 

2.1. MAIN HlLL SEEPS 

The objective of the investigation of the Main Hill seeps is to characterize the groundwater flow system on 

the Main Hill. This site indudes eight seeps: three of the seeps (601,602,603) are on the Main Hill; the f i e  

remaining seeps (604,605,606,607, and 608) are on the northwest slope of the Main Hill and off the plant 

property. Seep 609, whkh is located on the new property, is not included In this operable unit because it is 

not related to the Main Hill groundwater flow system. 

2.2 AREA 15, CRANE TRACKS AND SHIELDING FROM OLD SW CAVE 

The SW Building is located on the Main Hill at Mound Plant, next to R Building (Figure A.2). The d d  cave in 

the SW Building was used for hot cell work from 1958 to 1960 (DOE 1986,1991 c). Area 15, the d d  cave, is 
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Figure A.2. Main Hill Seeps and potential release sites. Operable Unit 2. 

RI/FS, O.U. 9, S b m d .  Work Plan 
Ju# 1001 



approximately 1,000 f?. The d d  cave was entombed around 1961 when the equipment (crane, crane 

tracks, and shielding) was collapsed and the room filled with 4.5 to 5 ft of concrete. A second room was 

built on top of the concrete and is in use today. The area outside the SW Building where the dd  cave is 

located is covered by a loading dock and a parking lot. 

There were no samples taken of the equipment or the concrete when the d d  cave was entombed In 1 S 1 .  

In addition, Area 15 was not induded in the Mound Site Survey Project, because it is not possible to obtain 

soil samples under the d d  cave in a cost-effective manner. 

Approximately 1 Ci of radon-222 (3.82day half-life) is released per year from the d d  cave, through a stack 

that is monitored by Mound Plant. Radon-222 is the decay product of radium-226 and is part of the 

uranium-238 decay series. 

2.3. AREA F, CHROMIUM TRENCH 

The Area F chromium trench is located on the Main HUI; the trench Is currently beneath an asphalt parking 

id just south of the GH Building (Figure A2). Area F includes Area 6 within its boundaries (section 2.4). 

In 1963, approximately 110 gallons of chromium plating bath solution were treated with sodium bisulfite, 

resulting in reduction, and disposed of in a trench at Area F (DOE 1986). The amount of chromium placed 

in Area Fwas substantially below the 24-hour reportable quantity of 1.000 ibs of chromium. Therefore, it is 

thought that the small amount of residual chromium probably does not pose a health hazard (DOE 1986). 

The trench was used only in 1963. 

2.4. AREA 6, WD BUILDING FILTER-CLEANING WASTE 

This site is located on the Main HUI, in the parking lot south of the guard Wand (Figure A.2). Area 6, which 

is a trench with dimensions of approximately 100 ft by 40 ft (4,000 ~, is located near the center of Area F. 

Area 6 was cavered with fill dirt (up to 30 ft) before the parking lot was built. 

in 1 W ,  three 55galIon drums of pdoniumP1Ocontaminated sand were placed in this area. The sand 

resulted from the deaning (sandblasting) of the metal framework of the WD Building sand finers. The sand 

was originally contained in drums that were crushed and placed in the disposal area/trench. The area was 

then covered with dean backfill. Because of Its short half-life (138.4 days), the polonium-210 is no longer 

present due to radioactive decay. According to Mound Plant personnel, Area 6 also contains a plutonium- 

contaminated washing machine and a chromium trench that was used for the disposal of chromium plating 

solution (Area F, Section 2.3). The Mound Site Survey Project analyzed surface and core.soil samples that 

were cdlected from Area 6. No radloacttve constituents were identified (DOE 1991 c). 
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2.5. COOLING TOWER BASINS 

The coding tower basins are small, aboveground impoundments located beneath the coding towers near 

the powerhouse, Building P (Figure A2). The basins are still in service and consist of Mow-ground 

concrete sumps covered with a concrete top that recycle water from the towers back to the coding 

system. Blowdown water is discharged to the plant drainage ditch, which discharges at the NPDES Outfall 

002 or recycles it back into the noncontact coding system. It is not known whether solids accumulate in 

the basins or If they are ever deaned out. The cooling water historically contained additives that included 

rust inhibitors such as zinc chromate, and organics, and algacides including ANCO algacide No. 1 

(Anderson Chemical Co.), 2-benzyl4chlorophend. Siltex (Anderson Chemical Co.), ANCO Microbicide 77 

(Anderson Chemical Co.), Schloro-2-methyl4isothhzdin-3-one, 2-methyl4-isothhzdin-3-one, organo- 

phosphonate, trlazd and pdyacrylate (ref. 2). The chemicals added to the coding water changed as new 

water treatment chemicals were developed and environmental regulations were revised. Some of the 

chemicals presently added to the cooling water include ANCO 3310, ANCOSPERSE 3830, ANCOCIDE 

4070, and ANCOCIDE 4020 manufactured by Anderson Chemical Company. 

2.6. BUILDING E SOLVENT STORAGE SHED 

The Building E solvent storage shed was located on the south side of Building E, on the Main Hill in the 

northcentral portion of the Mound Plant (Figure A.2) untU taken out of service in April 1988 (RFA 1988). 

The shed was a metal roofed and walled structure with a concrete floor and a surface area of 

approximately 100 f?. The concrete floor was sloped to a drain that routed spilled material to storm sewers 

and to the plant drainage ditch (RFA 1988). The shed was used for temporary storage of waste sdvents 

(most likely ethand, methand, and trichloroethene) generated in Building E. During dismantling 

operations conducted by Mound Plant personnel, soil around the building contaminated with 

trichloroethene was identified, removed, drummed, and shipped offsite for disposal in accordance with 40 

CFR 262 and 263. 

2.7. BUILDING G GARAGE AREA 

Building G Is located next to GW Building, on the Main Hill in the north-northwest part of Mound Plant 

(Figure A2) and is approximately 3.200 ft2 in size. Garage work was performed at Building G. Building G 

had three adjacent underground gasoline tanks that were removed in December 1986. The soil around the 

tanks was excavated, spread out at a stockpile location to allow vdatilkation of gasoline, and disposed of 

at the Mound Plant Spoils Disposal Area (Operable Unit 5). Building G and vicinity may be contaminated 

with gasoline constltuents as a result of these actMties (DOE 1986). 
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28. MONITORING WELL 0034 AREA 

Monitoring well 0034 is located on the southeast edge of the Main Hill, at the base of the slope south of the 

DS Building (Figure A2). It Is located in the central part of the plant, downgradient of the paint shop and 

powerhouse. Stained soil may indicate that oil had been disposed of in or near monitoring wdi 0034 when 

it was left unlocked. However, analysis of water samples from the well for volatile organics, polychlorinated 

biphenyls/pesticides, and target analyte list inorganics did not show any hazardous constituents. 

29. SW BUILDING SOILS 

The SW Building soils are believed to be the primary source of tritium to the Main Hill seeps. The soils 

under the SW Building were probably contaminated as a result of tritlum production in the SW Building by 

the leakage of tritium from sumps and waste transfer lines. 

Some tentative correlations have been Mentified in trends between rainfall and tritium concentrations at the 

seeps. Rainfall at the primary seeps causes a short-term dilution of the tritlum concentrations, particularly 

after a dry period. The pumping of the capture pits adjacent to the SW Bulding seems to have decreased 

the tritium concentration in the major seeps. The specific conductivity of the groundwater at seep 0607 is 

nearly twice the value at seep 0601. Tritium concentrations at seeps 0602, 0603, and 0608 do not appear 

to be related to rainfall or the pumping of the capture pits adjacent to the SW Building. This may be due to 

a long-term effect or delayed reaction to these perturbations. 

3. MISCELLANEOUS SITES, OPERABLE UNIT 3 

The following sections briefiy describe the 22 potential release sites and the suspected contaminants 

included in the Miscellaneous Sites Operable Unit. No previous Mound Plant Environmental Restoration 

Program investigations have addressed the presence of hazardous contaminants in the soils at these 

areas. Because of this, no information is available concerning the volumes of waste present at the majority 

of these areas. 

3.1. AREA C, WASTE STORAGE AREA 

Area C is thought to be located north of the ovetflow pond, in the westcentral portion of Mound Plant 

(Figure A3). Area C was a low4ying area that cdlected stagnant water. In the 1950s, Area C was used for 

the disposal of lithium containers, that probably contained residual lithium hydride. Subsequent to the use 

of Area C for the disposal of the lithium containers, fill was added to the area. The area is estimated to have 

measured up to 200 ft by 100 ft. Area C is presently occupied by Building 34, a barrel testing facility, and 
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the fire-fighter training facility. The barrel testing facility includes a drop area where barrels are dropped 

from an overhead crane to test their impact response. The bands are tested with nonhazardous surrogate 

materials. 

3.2 AREA H 

Area H indudes several sites used for the disposal of pyrotechnic and explosive wastes and is located near 

Building 21, In the southern portion of Mound Plant (Figure A.3). There are four sites within the boundary 

of Area H that are induded in Operable Unit 3: the pyrotechnic waste disposal area, the trash burner, the 

thermal treatment unit, and the pyrotechnic waste shed. Four other sites within Area H are addressed by 

Operable Unit 7: Building 90 blockhouse, the retort. the biodegradation unit, and the explosive waste 

storage bunker. 

3.2.1. Pvrotechnic Waste Dismsal Areg 

Use of the pyrotechnic waste disposal area began in 1975 and wastewater was last deposited in this area in 

1985 (RFA 1988). The area is reported to be adjacent to the southern fence line of Area H, but the exact 

boundaries of the area that was used for the disposal of pyrotechnic materials in solution are unknown 

(RFA 1988). The area is thought to cover approximately 150 ft by 150 ft (22,500 f?). At the pyrotechnic 

waste disposal area, small amounts of waste solvents (primarily acetone) and dissolved pyrotechnic 

materials, including potassium perchloratate, were mked with water and filtered; the filtrate was poured 

onto the ground for treatment by natural biodegradation (DOE 1986). These solutions were disposed of in 

this manner because it was thought that inorganic salts In the solutions would not be removed by the 

Sanitary Wastewater Treatment Plant (RFA 1988). The amount of waste materials deposited ranged from 5 

to 20 gallons per year (DOE 1986; RFA 1988). For acetone, the amount treated annually was far below the 

24-hour reportable quantity of 5.000 pounds. 

The trash burner (crucible) was located near Building 90, in Area H (Figure A3). The trash burner began 

service in the 1950s and was dismantled in May 1988 (RFA 1988). The trash burner was endosed in a 

metal box, which was underlain by concrete, and chain-linked fence (DOE 1986; RFA 1988). A screen gate 

over the box prohibited releases of large particulate matter to the atmosphere. Waste burned or detonated 

at the trash burner induded mild detonating fuses, pyrotechnic materhls, small amounts of explosives. 

tissue and cardboard contaminated with explosives, pentramine cobah (Ill), perchlorate, and thermite 

powder. Wastes may also have contained organic solvents such as acetone and Freon (RFA 1988). The 
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trash burner was used to bum up to 40 pounds of high-explosive trash per event (DOE 1986). The ash was 

cdlected in a 55gallon drum adjacent to the trash burner. 

3.23. Thermal Treatment Unb 

The thermal treatment unit is located east of Building 90, in the southern part of Mound Plant (Figure A3). 

The the& treatment unit is presently active and was put into setvice in 1968. It is operated on a batch 

basis. The unit consists of a 55gallon drum, located inside a 104 by 104 by 104 concrete cubicle, and 

covered wtth a metal screen roof. The concrete walls are lined with &inch-thick steel plating and the floor 

of the cubicle consists of sand. Wastes are detonated or bumed remotely from an adjacent building. The 

drum is mounted on fire brick and coded during the bum by a surrounding base filled with water and 

antifreeze. Potential contaminants include bulk high-explosive powder (PETN, PBX, RDX, HMX, and tetryl); 

mild detonating cord and fuses; pyrotechnic powders and trash; hexanitrostilbene wastes; 

2-[5-cyanotetrazdato] pentramine cobalt (Iii) perchlorate (CP wastes); thermite powder wastes; and sdid 

primary wastes (RFA 1988). 

3.2.4. Pvrotechnic Waste Shed 

The pyrotechnic waste shed Is used for temporary storage of pyrotechnic waste before thermal 

destruction. The shed is located in Area H, near Building 90 (Figure A3), and is constructed on a concrete 

pad. Storage at the area began in 1975, and the unit is still in senrice. The dimensions of the shed are 15 ft 

by 9 ft, with 74-high, chain-linked fence side walls. The roof is constructed of 18-gauge galvanized 

corrugated steel. Contaminated trash and pyrotechnic wastes are saturated with mineral oil, double- 

bagged, and sealed in a metal can. The faclity indicates that 'pyrotechnical components are stored in 

non-propagating trays inside of a metal suitcase' (RFA 1988). The biodegradation unit (Operable Unit 7) is 

also located inside the pyrotechnic waste shed. All wastes are endosed in drums in the covered shed. 

3.3. AREA I, BUILDINGS 1 AND 27 LEACH PITS 

Area I consists of two leach pits (infiltmtion/evaporation basins) located southwest of the Main Hill in the 

western portion of Mound Plant, directly behind Buildings 1 and 42 (Figure A3). The Building 1 leach pit is 

located west of Building 1 near the plant drainage ditch. The Building 27 ieach pit is located behind 

Building 42 and east of the sanitary wastewater treatment system. Both pits were used for 

infiltmt&n/evaporation from the early 1960s until 1985. The Building 1 ieach pit now receives storm water 

runoff from Building 1 (RFA 1988). Wastewater containing organic solvents, induding acetone and ethand, 

and high expiosives (I" ppm range) was discharged into the pits, when the liquid fraction of the waste 
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would infittrate the ground or evaporate (DOE 1986). Excess liquids were discharged to the plant drainage 

ditch through a standpipe. 

3.4. BUllDlNG 61 AREA, FORMER HEAW EQUIPMENT AREA 

Building 61 is located in the eastern portion of Mound Plant, immediately east and adjacent to the asphalt- 

lined pond (Figure A.3). The Building 61 area was the old heavy equipment area and could have been a 

spot for dumping waste oil (DOE 1986); however, no waste disposal has been documented. 

3.5. OLD FIRING RANGE DRUM STORAGE SITE 

The d d  firing range drum storage site is located on the SM/PP Hill In the eastcentral part of the plant 

(FigureA.3). This storage site was used from the late 1960s to the early 1970s (RFA 1988). Drums 

containing chemical waste, such as spent solvents, were stored on bare ground over a surface area of 

10,000 f?. No radiological contamination was detected during the Mound Site Survey (DOE 1991~). The 

exact number of drums that were stored in this area is unknown. 

a 3.6. PAINT SHOP AREA 

.. The palnt shop area is located In the north-central portion of the plant, just south of the powerhouse area 

, (Figure A.3). This area encompasses approximately 3,600 f?. Leaks, spills, or dumping activities of paints, 

.. paint thinner, and solvents could have contaminated the local area around the palnt shop; however, no 

waste disposal has been documented (DOE 1986). The quantities of contaminants that may have been 

released to sols in this area are not known. 

3.7. POWERHOUSE AREA FUEL TANKS 

The powerhouse fuel tanks are located in the northcentral portion of the plant, Immediately east of 

Building P and north of the palnt shop area (Figure A3). Drums are stored on the pad south of the 

powerhouse. Mound Plant personnel report that several small spills (ranging from 20 to 600 gal) of No. 2 

fuel oil have occurred In thii area. A small amount of soil could have been contaminated by the oil, but 

most spills have been contained and recovered in the storm sewer system (DOE in preparation). Drums 

are stored on the pad south of the powerhouse. 
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3.8. FARM TRASH AREA (PREVIOUS OWNER) • 
The farm trash area is located in the southwest corner of the new property (Figure A.3). it is the former 

locatbn of a residence that was razed when the U.S. Department of Energy (DOE) purchased the property. 

The she is about 500 ft north of Benner Road, along the facility's southern property line. The trash area, 

which appears to cover an area of less than an acre. received trash, tires, and household debris from the 

residence (RFA 1988). The area was characterized by a lack of vegetation and dark stains on soil near the 

assumed eastern edge of the potential release site. 

3.9. WASTE OIL DRUM FIELD AREA 

The waste oU drum field is located southeast of Area H and the trash burner (Figure A3). Use of the waste 

oil drumfield began in 1986, and ended in 1986. The area was used only during the time when Building 72 

was being moved from its former location to its present location. The area was approximately 50 ft wide by 

100 ft long and contained about 200 drums (RFA 1988). The 55-gallon drums were temporarily stored on 

skids above the sou. Drums at the south end of the drum field contained waste oil; the drums at the north 

end contained plating shop waste, solvents, expfosive/sdvent waste, batteries, kitchen grease, herbicides, 

photographic solution, epoxy resins, laboratory chemicals, ethylene glycol, scintillation vials (less than 

50 &i/L), and other unknown chemical wastes (RFA 1988). The drums were removed to Building 72, the 

Hazardous Waste Storage Area. 

3.10. OIL BURN STRUCTURE 

The oil bum structure is located in the southwest portion of the main property at Mound Plant. north of the 

overflow pond (Figure A3). The unit began operation in the early 1970s and was taken out of service in 

1979 (RFA 1988). it is located adjacent to the spillway between the retention basins and the overflow pond. 

The structure is an open-topped. inground pit formetly used to test shipping containers by subjecting 

them to a gas Rre for 15 minutes. The pit has brick-lined walls, approximately 10 ft on each side, and is 8 ft 

deep. The bottom of the plt is concrete. Fuel for the structure was stored in the avhtion fuel tank located 

within 50 R d the pit. Uquld has been observed in the bottom of the structure and vegetation is growing 

through the seams in the concrete (RFA 1988). Potential contaminants indude aviation fuel and its 

breakdown products. There have been no documented spills or leaks. 

3.1 1. FIRE-FIGHTING TRAINING FACILITY PITS 

The firefighting training facility is located southwest of the Main Hill, north of the overflow pond, in the 

southwest part of the plant (Figure A3). It consists of two shallow pits: one approximately 10 ft wide on a 
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each side, and the other approximately 10 ft wide and 20 ft long. Both pits have 12-inch-high concrete 

curb. in 1988, the smaller pit was reported to contain black residue and rainwater, and bhck stains have 

been observed on the soil outside the pad (RFA 1988). There was no liquid in the larger pit, but black 

residue was observed (RFA 1988). Fires were created in these pits for demonstration purposes. Three to 

h e  gallons of diesel fuel were used to create the fires, and water from a nearby hydrant was used to 

extinguish the fires. The exact date of start-up is not known, but the facility has not been used since 1987. 

3.12 BUILDING 34 AVIATION FUEL TANK 

The aviation fuel tank was located in the southwestern section of Mound Plant, near the overflow pond 

(Figure A.3). The 5,000gallon tank supplied aviation fuel through an underground pipe to the oil bum 

structure (section 3.10). Usage of the tank began in the early 1970s, and it has been out of service since 

1975. In 1988, about 250 gallons of aviation fuel remained in the tank. The tank was pulled in November 

1990 by Mound Plant engineering (DOE 1991 b). This location may overlap with Area C. 

3.13. BUILDING 51 WASTE SOLVENT STORAGE TANK 

' The Building 51 waste solvent storage tank was located adjacent to Building 51, in the valley between the 

Main HUI and the SM/PP Hill (Figure A.3). The tank waste solvent that was burned in the eariy 1970s (RFA 

1988). The 1,000gallon tank was used to store waste organic sdvents from various Mound Plant 

processes until incinerated. The tank was removed in December 1990 by Mound Plant engineering (DOE 

1991 b). 

3.14. BUILDING 27 SOLVENT STORAGE AREA 

The Building 27 sotvent storage area was placed in service in 1985 when the Building 27 sump was taken 

out of senrice (RFA 1988). It is located outdoors on the south side of Building 27 (Figure A3). It consists 

of three or four 55gaIion drums with lids on a concrete pad. The drums receive wastewater generated in 

Building 27 that was formerly discharged into a sump or leach pit. The wastewater stored in the drums 

contains acetone, ethanol, and dissolved explosives. Drummed wastewater is transported from this unit to 

the hazardous waste storage area once a week (RFA 1988). 

3.15. BUILDING 27 SUMP 

The Building 27 sump (Figure A3) is a partially covered, inactive pit located near the south side of 

Building 27. Its dimensions are approximately 6 ft by 3 ft by 4 ft deep. It is lined with concrete and covered 

with a metal lid. Operation of the sump began in the early 1960s, and it was taken out of service in 1985. 
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The sump was used to collect wastewater from Building 27; filter it to remove suspended contaminants, 

including explosives; and discharge the effluent to the Building 27 leach pit. Sump effluent was discharged 

by gravity through an underground pipeline. The leach pit is located approximately 200 ft west of the 

sump. The sump was dredged every three to four years to remove accumulated sludge. This sludge and 

the spent filters were destroyed onsite by thermal treatment (RFA 1988). Wastewater, currently generated 

at Building 27, is now stored in drums. No releases have been documented other than discharge to the 

leach pits (RFA 1988). 

3.16. BUILDING 27 CONCRETE FLUME 

Building 27 is located south of the Main Hill, in the southwest portion of Mound Plant (Figure A.3). The 

concrete flume was put into service in the 1960s and is still in use. It is located on the south side of 

Building 27 and was formerly used to convey wastewater from the building to the Building 27 sump (RFA 

1988). Since the sump was abandoned, wastewater in the concrete flume has been pumped into drums at 

the Building 27 sdvent storage area. 

The flume is approximately 20 ft long, 10 inches wide, and 12 inches deep. The capacity of the flume is 

approximately 100 gallons. Its bottom and sidewalls are constructed of concrete, and It Is covered with a 

metal lid (RFA 1988). If overflows occur, the wastewater drains into the BuUdlng 27 sump located 

downstream of the flume. The wastewater discharged into the concrete flume from Building 27 contains 

acetone, ethanol, and d W e d  explosives. 

3.17. GLASS MELTER ROOM SUMP 

The glass melter room sump is a concrete unit located in the basement of the WD Building annex beneath 

the glass melter furnace (Figure A3) (RFA 1988). The covered sump is approximately 3 ft in diameter with 

a depth of 8 ft. The sump began operation in 1981 and is still in service. It is reported to be used for trials 

and not on a routine basis. The sump was used to cdlect wastewater from the glass meher's offgas 

treatment system and wash water from the floor of the glass melter room (RFA 1988). The potential 

contaminants for the sump are 

- wastewater sludge spiked with acryionitrile, carbon tetrachloride, chlorobenzene, 
phenol, and water (possibly Resource Conservation and Recovery Act [RCRA] testing 
DO01 due to ignitabiity); 

- acetonitrile waste consisting of water spiked with acetonitrile and acrylonitrile (RCRA 
listing due to ignitability); 

- a cocktail consisting of kerosene, carbon tetrachloride, chlorobenzene, phenol, and 
xylene (RCRA listing DO01 due to ignitability); and 
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- a spent W e n t  mixture consisting of acetone, ethanol, rnethylene chloride, and water 
(RCRA listing F003). 

3.18. UNDERGROUND SEWER LINES 

The underground sewer lines, located throughout Mound Plant, are used to transport sanitary and 

industrial wastewater and storm runoff from the plant to the sanitary wastewater treatment system. The 

sewer lines are constructed of cast iron, vitrified day, or steel pipe with diameters ranging from 4 to 10 

inches, and were built in the early 1950s (RFA 1988). 

The sludge produced from wastewater treatment is known to contain radionudides, but it does not contain 

RCRA-hazardous waste nor does It exhibi hazardous waste characteristics. Sources of wastewater 

conveyed through the underground sewer lines include rest rooms, showers, laundry facilities, laboratory 

sinks, and rinses from a small metal-refinishing operation (RFA 1988). Some of the laboratory sinks have 

reportedly received small quantities of solvents, photographic solution, and ackls and bases (RFA 1988). 

3.19. WD BUILDING DRUM STAGING AREA 

- . The WD Building drum staging area Is located south of WD Building, In the west-central part of the facility 

(Figure A.3). The drum staging area Is an outdoor unit on the south side of the WD BuiJding annex. 

i: Staging began here in 1981, and the unit is still in service. Both empty and partially fdled 55-gallon drums 
- are staged in this area, some with closed tops. The drum staging area is underlain by a concrete pad that 

is sloped to the south to drain runoff (RFA 1988). It has been reported that some of the open-topped 

drums staged In the drum staging area contained small pieces of glass used in the glass melter furnace 

(RFA 1988). The wastes in these drums are exposed to precipitation. Stains have been observed 

extending from the concrete pad to the adjacent soil (RFA 1988). 

4. MIAMI-ERIE CANAL, OPERABLE UNIT 4 

The Miami-Erie C a d  (MEC) is located near the southern edge of the city of Miamisburg and along the 

western edge d the Mound Plant, In Montgomery County, Ohio. The canal was built as a transportation 

waterway and was abandoned in 1915. An approximately 2,133 m (7,000 ft) long remnant now serves as a 

drainage pathway for surface runoff water to the Great Miami River. The operable Unit Includes the North 

Canal, the South Canal, the runoff hollow, the north and south ponds, and the overflow ditch from the 

South Canal to the Great Miami River (Figure A4) 

The North Canal and the north and south ponds are located in the Miamisburg Municipal part. The South 

Canal and the overflow ditch are located on land controlled by the Miamisburg Conservancy District. The 
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Figure A.4a. ~ iami -~r ie  Canal, Operable Unit 4 (northern half). 



Figure A.4b. Miami-Erie Canal, Operable Unit 4 (southern half). 
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runoff hollow is located in the Conrail Railroad right-of-way. Access to all segments of the MEC Operable 

Unit 4 is unrestricted. A concrete dam with a one way, south bound, 'flappef valve separates the North 

and South Canals at the intersection of the canal and the Mound Plant drainage ditch. This valve prevents 

surface runoff from flowing north up the North Canal, but allows flow from the North Canal to the South 

Canal during periods of extensive runoff. 

The portions of the MEC Operable Unit 4 north of this intersection are the North Canal, the Runoff Hdlow, 

and the north and south ponds. The ponds were originally coding ponds for a municipal power station 

that was dismantled in the late 1960s. The north pond was reconstructed into a brine-filled sdar heating 

pond for the Miamisburg swimming pod in 1977. Sediment material was removed from the pond and piled 

into two berms, one lying between the north pond and the tennis courts and the other between the tennis 

courts and the Conrail Railroad tracks. The south pond was converted to a small fishing pond. The north 

pond was removed from service in 1990 and, at this writing, is being infilled A municipal sanitary sewer 

pipeline was buried in the north canal sometime before the 1940s and remains in service. 

Portions of the MEC Operable Unit 4 south of the canal/ditch intersection are the South Canal and the 

overflow ditch outfall, which flows into the Great Miami River. Adjacent to the MEC Operable Unit 4 to the 

east is the Conrad Railroad, which crosses the South Canal approximately 183 m (600 ft) upstream from the 

confluence with the overflow ditch. The Cincinnati-Dayton Pike parallels the MEC Operable Unit 4, 

approximately 15 to 23 m (50 to 75 ft.) to the west. Operable Unit 4 includes the north and south canals, 

the north and south ponds, the runoff hollow. the overflow creek, and a portion of the Mhmi River 

downstream of the Miami-Erie Canal. These waterways are located within the 100-year floodplain of the 

Great Mhmi River. 

5. RADIOACTIVELY CONTAMINATED SOIL OPERABLE UNIT 5 

Radioactively Contaminated SOU, Operable Unit 5 indudes 17 sites. 

5.1. AREA 3, STORAGE AND REDRUMMING AREA 

Area 3 is located in the valley between the SM/PP Hill and the Main Hill at Mound Plant (Figure AS). The 

area is approximately 250 ft by 300 ft (75,000 f?), and includes Buildings 72, 42, 55, 57, and 19. The 

portion of Area 3 not covered by bulldings Is approximately 40,000 f?. 

Area 3 was used for the storage and redrumming of drums containing thorium and plutonium-238. in 1965, 

thoriumcontaminated soil was removed from Area 3, and the site was backfilled with dean soil 

(DOE 1986). It is not known how much RII was placed in this area. Drums containing chemical wastes a 
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from various processing facilities at Mound Plant are also stored in and near Building 72, which is a RCRA- 

permitted facility, before offsite disposal by a licensed contractor in accordance with 40 CFR 262 and 263 

(DOE 1986). These indude the following: 

- organic solvents such as acetone, lsopropand, methand, trichloroethene. and 
chlorinated fluorocarbons; 

- paints and thinners; 

- spent plating solutions such as chromic acid, cadmium cyanide, nickel sulfate, nickel 
chloride, and copper cyanide; 

- photoprocessing wastes such as spent fixer solution, developers, bleaches, and 
rinses; 

- extraction procedure toxic wastes; and 

- pdymer wastes. 

The Mound Site Survey Project analyzed soil samples that were collected from Area 3. Several samples 

showed elevated levels of plutonium-238 (50.60 pCi/g) and thorium (5.30 pCl/g) (Stought, Edllng, and 

Draper 1988). 

5.2. AREA 5, RADIOACTIVE WASTE UNE BREAK 

Area 5 on the Main HUI Is the location d a 1969 radioactive waste line rupture on Main Hill. The rupture 

occurred on the grasscovered slope slightly northeast of Building 48 (Figure A5). Pdonium-210 and 

cobalt-60 were released to the surrounding soil. The waste line carried radioactive waste from T Building to 

WD Building. Area 5 covers approximately 6,800 f?. 

Elevated levels of cobalta (250 pCl/g) have. been detected in soil samples from Area 5 (DOE 1990a; 

Stought, Edllng, and Draper 1988). Pdonium-210, with a half-life of 138.4 days, is no longer present due to 

radioactbe decay. 

5.3. AREA 7, SOIL FROM THE SW CAVE, CONTAMINATED VENTllATlON EXHAUST SYSTEM, 

AND CRUSHED, EMPTY THORIUM DRUMS 

Area 7 Is a large area, approximately 700 ft by 200 ft (140,000 f?). that indudes several buildings and the 

parking lot west of the pond next to Building 61 (Figure AS). The area Is now covered with up to 30 ft of fill, 

except for southeast of Building 29 where a septic tank was once located. e 
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From 1954 through 1963, crushed, empty thorium drums; soil contaminated with radium, actinium-227, and 

thorium-228 from the SW Building cave area; and a polonium210-contaminated ventilation exhaust system 

from T Building were deposited at this site. Because of its shon half-life, 138.4 days, the polonium-210 is 

no longer present due to radioactive decay. Mound personnel have also reported that a plutonium- 

contaminated dump truck was buried at this site. 

The Mound Site Survey Projed analyzed soil samples cdlected from Area 7. Several samples showed 

elevated concentratio&of plutonium-238 (7.40 pCi/g), thorium (all isotopes) (20.52 pCi/g), and actinium- 

227 (1,400 pCi/g) (Stought, Edling, and Draper 1988). 

5.4. AREA 8, CONTAMINATED SOILS FROM AREAS 9 AND 1 

Area 8 is located in the eastern portion of Mound Plant, on the SM/PP HUI. It is northwest of Building 31 

and northeast of Building 30 (Figure A.5). The approximate size of Area 8 is 100 ft by 200 ft (20,000 f?). 

In 1965, soils contaminated with plutonium-238 and thorfum from Areas 1 (Decontamination and 
- Decommissioning [D&D] Program Sites, Operable Unit 6) and 9 were deposited here. Recent Mound Plant 

data indicate the presence of thorium (254.30 pCi/g) and plutonium-238 (24.40 pCi/g) in the soils in Area 8 

(Stought, EdBng, and Draper 1988). 

5.5. AREA 9, FORMER THORIUM STORAGE AND REDRUMMING AREA 

Area 9 is located under and surrounding Building 31 on the SM/PP Hill in the eastern section of Mound 

Plant (Figure A5). The area is covered by asphalt and is approximately 250 ft x 250 ft (62,500 f?). The 

area was used for thorium storage and redrumming. In 1965, soil was excavated and the area was 

backfilled with dean soil (DOE 1986). However, radioactive hot spots of thorium may remain in some 

places. Plutonlum-238 (8.15 pCl/g) and thorium (all isotopes) (150 pCl/g) have been detected in this area 

(Stought, Edllng, and Draper 1988). 

5.6. AREA 10, CONCRETE FROM UNIT 4 DAYTON OPERATIONS 

Area 10 is located west of the SM Building, just below Area 12 on the SM/PP Hill slope (Figure A5). The 

size of the area is approximately 150 ft by 100 ft (15,000 f?). There are approximately sbc large pieces of 

concrete (3 ft by 4 ft) from the Unit 4 Dayton operations lying in the brush at Area 10. These were 

contaminated with polonium-210 around 1950 (DOE 1986). Because of its short half-life, 138.4 days, the 

pdonium-210 is no longer present due to radioactive decay. More concrete has been reported in the 

woods to the north of Area 10. The Mound Site Survey Project analyzed soil samples that were collected 
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from Area 10. One surface sample showed an elevated level of plutonium-238 (1 1.80 pCi/g) (Stought, 

Edling, and Draper 1988). 

5.7. AREA 12, CONTAMINATED SOIL FROM AREA 1 AND SM BUILDING OPERATIONS 

Area 12 is located on SM/PP Hill, on the north side of the former location of the radioactive waste line 

trench. It is west of Building 38 and is adjacent to Area 11 of the D&D Program Sites, Operable Unit 6 

(subsection 3.1 .I of the main text) (Figure AS). Area 12 Is about 30,000 f?. Construction spoils were 

placed in this area beginning In the 1950s. The vdume of these deposits exceeds 100,000 yd3. In 1965, 

thorium-contaminated soil from Area 1 and plutonium-238-contaminated soil from SM Building operations 

were brought to this site (DOE 1986). 

The known radloactive contaminants at Area 12 are mainly plutonium-238 (31 3.00 pCi/g), thorium (1 89.90 

pCI/g), and cobalt40 (LDL pCi/g) (DOE 1986; Stought, Edling, and Draper 1988). 

5.8. AREA 13, POLONIUM-CONTAMINATED WOOD FROM UNIT 4 DAYTON OPERATIONS 

Area 13 is located near Building 49, next to the plant drainage ditch (Fig~re~A.5). in 1950, polonium-210- 

contaminated wood from Unit 4 Dayton Operations was placed in Area 13 (Stought, Edling, and 

Draper 1988). This wood was burned in 1950 (DOE 1986). Because of its short half-life. 138.4 days, any 

polonium-210 that remained after the wood was burned would no longer be present due to radioactive 

decay. 

The Mound Site Survey Project analyzed soil samples that were collected from the former location of 

Area 13. No elevated levels of radionudides were detected (Stought, Edling, and Draper 1988). 

5.9. AREA 20, RADIOACTIVE WASTE LINE BREAK 

Area 20 is located west of the HH Building and is reportedly the location of a waste line break (Figure A.5). 

It is approxhntely 50 ft by 75 ft (3,750 f?). The waste line is no longer in use but is still in place, about 6 to 

7 ft under the swface of the hillside. The radloactive waste line broke near the HH Building in 1969, 

releasing polonium-210 to the sdls of Area 20 (DOE 1986). Because of its short half-life, 138.4 days, the 

polonium is no longer present due to radloactive decay. Other potential radioactive contaminants in Area 

20 are plutonium-238, thorium, cesium-137, and cobalt40. 
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5.10. AREA 21, OLD BUNKER USED FOR RADIOACTIVE SW BUILDING WASTE STORAGE 

Area 21 is on the SM/PP Hill, near Area 22 (Figure AS). An area with elevated levels of cesium-137 was 

discovered during the Mound Site Survey Project, and it was postulated that this was the location of an dd 

bunker once used to store radioactive materials from the SW Building (Stought, Edling, and Draper 1988). 

Area 21 contaminants indude plutonium-238 (1 .I pCi/g) and cesium-137 (31 pCi/g). 

5.1 1. AREA 22, ORPHAN SOIL FROM OTHER AREAS 

Area 22 is on the SM/PP Hill, east of Building 53 (Figure AS). It consists of many piles of excavated soil 

from Area 20 and other areas. Area 22, which is roped off, is approximately 75 ft x 150 ft (1 1,250 f?). 

The Mound Site Survey Project analyzed soil samples collected from Area 22. Elevated concentrations of 

cobalt40 (143 pCi/g), cesium-137 (7.0 pCi/g), and radium-226 (0.7 pCi/g) were reported (Stought, Edling, 

and Draper 1988). 

5.12 AREA J, DREDGE MATERIAL DISPOSAL AREA 

Area J, also known as the hillside disposal area (RFA 1988). is located In the eastern portion of Mound 

Plant, at the base of SM/PP Hill (FigureA.5). It is adjacent to Area 12 (this Operable Unit) and Area D 

(Operable Unit 6). Area D is slated for clean-up as part of the D&D program. Area J contains a hillside 

slope west of Building 38 and three ponded areas. Area J was used for placement of construction spoils 

from the early 1950s to the early 1980s (DOE 1986). Currently, Area J includes an area of approximately 4 

acres. TII~ vdume of spoi~s mateM exceeds 100,000 yd3. mhough records and interviews indicate that 

no hazardous substances were discarded at the hillside, Area J Is an uncontrdied area and may have 

recehred contaminated mateMs. Construction residues including excavated soils, chunks of concrete, 

pipes of various sizes and types, metal banding, plumbing fixtures, roofing materials, and various other 

materials that have been dumped or bulldozed over the hillside (DOE 1986). At Areas 12 and D , plutonium 

and thorium are potenthl contaminants because of their usage and disposal at those areas. Portions of 

Area J, lndudlng the ponds, are In a position to receive runoff from Areas 12 and D. The highest surface 

contamination measured by the Site Survey Project was 71.30 pCi/g plutonium-238 and 30.42 pCl/g 

thorium (Stought, Edling, and Draper 1988). 

5.13. DREDGE SPOIL DRYING BEDS 

The dredge spo$ drying beds are located southwest of the Main Hill at the southwest edge of the plant 

(Figure AS). The beds are located near the west end of the sanitary wastewater treatment system at 
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Building 94. The dredge spoil drying beds are open-topped wooden structures, approximately 6 to 8 ft 

wide and 3 ft deep. The wooden beds are lined with plastic and are positioned on bare sol. The dredge 

spoil materiel contained low levels of radioactivity. Dredge spoil from the asphalt-iined pond was once 

stored In the beds before it was packaged for offsite disposal at the Nevada Test Site. Currently, the beds 

are used to dry material from the sludge drying beds. The initial date of operation is not known. 

5.14. SEWAGE DISPOSAL BUILDING AREA 

The Sewage Disposal Building area is located southwest of the Main Hill on the southwestern edge of the 

pbnt, near Building 94 (Figure A5) (RFA 1988). This area is located east of the retention basins. The 

sanitary wastewater treatment plant at the Sewage Bulding area is used for treatment of sanitary and 

process wastewater produced by the facility. The sanitary wastewater treatment plant indudes several 

components: the grit chamber, grit conveyer, comminutor, equalization basins, aeration basins, darifiers, 

sand filters, and chlorine contact chambers. The system has been in operation since 1975. 

Sources of wastewater treated by the components of the sanitary wastewater treatment plant indude rest- 

rooms, showers, laundry facilities, lab sinks, floor drains. and rinse from a small metal refinishing system 

(RFA 1988). The sludge produced is reported to contain radionudides; but, it does not constitute a RCRA- 

listed hazardous waste nor does it have hazardous waste characteristics (RFA 1988). The sludge is 

packaged and shipped to the ~evadg Test Site as a low-levd radioactive waste. 

5.15. SLUDGE DRYING BEDS 

The sludge drying beds are located in the southwest portion of Mound Plant, near Building 90 (Figure A.5). 

The sludge drying beds are four inactive components of the sanitary wastewater treatment system. The 

treatment system is utilized for treatment of sanitary and process wastewater produced by the facility. The 

beds were put into operation in 1975 and are no longer in use. 

In the past, the sludge dtylng beds received sludge from the grit chamber and darifiers. Each unit is 

approximately 40 R long, 20 ft wide, and 3 or 4 ft deep. The sides are constructed of &inch-thick concrete 

and the bottom consists of gravel fill. The bottom is underlain with drains that directed liquid from the 

sludge back into the treatment system. The sludge was placed into the beds and allowed to dry in the sun. 

The sludge contained radionudides; but, it did not constitute a RCRA hazardous waste nor did it have 

hazardous waste characteristics (RFA 1988). The sludge was packaged and shipped as a low-level 

radiqacttve waste to the Nevada Test Site. Sources of wastewater treated by all units in the sanitary 

wastewater treatment system indude rest rooms, showers, laundry facilities, lab sinks, and rinses from a 0 
Mound Plant, ER Program 
R . v k k n 2  

RI/FS, O.U. 9, SlkWld. Work Pkn 
Jum 1991 



small metal refinishing operation. The lab sinks are reported to receive small quantities of solvents, 

photographic solution, acids, and bases. 

A mechanical sludge dryer is now used instead of the sludge drying beds. The mechanical dryer is located 

In the area that was occupied by sludge drying beds 3 and 4 (see Figure 3.33 of the main text). Sludge 

drying bed 2 is presently covered with equipment. 

5.16. BUILDING 72 STORAGE AREA 

The Building 72 storage area is located southwest of the Main Hill, at the southwestern edge of the facility 

near Buildings 19 and 72 (Figure A.5). The empty drum storage area and the outdoor hazardous waste 

storage area are located in the Building 72 storage area and began operation in 1986. Both are still in use. 

The 55gallon drums stored in the empty drum storage area are empty and are covered with a canvas 

* tarpaulin. The 55gallon drums in the outdoor hazardous waste storage area contain waste oil. All the 

. . drums are stored on an asphalt pad that is sloped to two catch basins at the east end of Building 72. The 

. asphalt pad is surrounded by a 6-inch concrete curb. The catch basins cdlect stonn runoff from these 
8 - 

areas and discharge it to the plant drainage ditch (RFA 1988). The waste oil from the outdoor hazardous 

waste storage area Is stored on the asphalt pad until it Is transported offsite for disposal (RFA 1988). Stains 

- ., on the asphalt pads are evidence of past spills. Potential contaminants indude waste oils. 

5.17. SPOILS DISPOSAL AREA 

The spols disposal area (also known as the construction spoils area) is located southeast of the overflow 

pond, near the southwest comer of the main Mound Plant property (Figure AS). The south margin is 

located within the 100-year floodplain of the Great Miami River. Use of this area began in 1985, and the 

area is stll active and Is composed of three cells with a total capacity of 350.000 yd3. Soil is dumped onto 

the ground surface and graded. 

The materials disposed of in the area are limited to uncontaminated soils and concrete from construction 

areas at the Mound Plant Plant representatives indicated there Is no reason to suspect the presence of 

hazardous constnuents in this unit (RFA 1988). All soils removed during construction are screened for 

plutonium-238 and thorium-235 by Mound Plant personnel before being deposited at the disposal area. No 

releases were reported in the file information or observed during the visual site inspection (RFA 1988). 
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6. D&D PROGRAM SITES, OPERABLE UNIT 8 

6.1. AREA 1, BULK TRANSFER OF THORIUM DRUMS 

Area 1 is a large area surrounding Building 21 on the southem edge of the SM/PP Hill (Figure A.6). The 

area covers approximately 400,000 ft2 and includes two drainage pathways: 

- one that is about 300 ft long and extends southwest onto the new Mound Plant 
Property* and 

- m e  that is about 600 ft long and extends west along the north side of the road. 

Area 1 was used for the storage of drums containing thorium and for the transfer of thorium from drums to 

a storage basin in Building 21. Building 21 was constructed in 1966, and thorium from aged drums was 

placed in the building. Soils contaminated with thorium were removed in 1966, and the area was backfilled 

with clean soil (Stought, Edling, and Draper 1988; DOE 1986). In 1967, Area 1 was used as a staging area 

for plutonium-238 waste packages, resulting in some small plutonium-238 releases (Stought, Edling, and 

Draper 1988). In 1969, a drum containing plutonium-238 leaked, and the area was deaned up and 

backfilled. In 1975 the thorium was removed from Building 21. The building was then deaned and drums 

of Cotter concentrate were staged In the building (Stought, Edling, and Draper 1988; DOE 1986). Cotter 

concentrate is a high level waste resulting from uranium milling. It contains uranium decay products such 

as thorium and radium. 

The Mound Site Survey Project analyzed soil samples that were collected from Area 1. Several samples 

showed elevated levels of plutonium-238 (34,000 pCl/g) and thorium (54.30 pCl/g) (DOE 1991~). 

6.2 CONTAMINATED SOIL BOX AREA 

The contaminated soil box area is located south and slightly east of the WD Building (Figure A6). 

Plutonium-contaminated sol from the Area 14 (subsection 6.6) waste line break area is stored in this area 

in boxes before shipment to the Nevada Test Site. The levels of plutonium-238 activity In the boxes vary 

greatly, depending on the exact area of excavation. However, levels as high as 3,500 pCl/g have been 

observed in Area 14. The remediation effort Is excavating soils to 100 pCi/g. The boxes of soil are 

decontaminated and screened for contamination before removal from Area 14. 

6.3. UNDERGROUND RADIOACTIVE WASTE LINES 

Some liquid radioactbe wastes at Mound Plant were originally transmitted from process areas to the WD 

Building and the WD Annex through underground waste lines, which were divided into two systems: one 
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to carry radionudides emitting alpha radiation, and a second to carry radionudides emitting beta radiation, 

primarily tr#ium-contaminated waste. As it became apparent that these underground lines were 

susceptible to breaks and leaks, wastes were later transmitted through aboveground, doubly encased 

lines. The known leaks and breaks are identified as potential release sites that are being investigated as 

part of the RI/FS. Aboveground, doubly encased lines are now used along with a tanker truck to move 

radioactively contaminated liquid wastes to the WD Building and the WD Annex for treatment; however, 

certain underground lines have not been completely abandoned. The WD Building continues to process 

liquids from some underground lines; these liquids are suspected to consist of inleakage of groundwater 

and possibly small quantities of uncontaminated process aqueous wastes from cross connections. 

The now-abandoned, underground waste lines are a scheduled D&D Program, planned to begin in 1993. 

During removal of the lines and associated contaminated soil, radiological surveys will be conducted and 

the soils will be sampled and analyzed for both radioactive contamination and hazardous constituents. If 

hazardous constituents are identified in the soils at sufficient concentrations, it may be necessary to further 

characterize contamination in the vicinity of the lines. 

6.4. AREAS 4 AND 4A, WD-BUILDING INFLUENT TANK OVERFLOW AND SEWAGE SLUDGE 
DRYING PITS 

In 1965 the WD Bulldlng Influent tanks overflowed (Area 4) (Figure A6), contaminating the surrounding 

area with polonium-210 and cobalt40. Plutonium-238 (355.00 pCi/g) and cesium-137 (c0.5 pCi/g) have 

also been detected in the area, but the exact source is unknown. Three major possibilities are storage of 

waste packages In this area, sanitary disposal facility operations, or the 1969 deanup of the WD hillside 

(DOE 1986). The Area 4 infiuent tanks are located on the northwest side of the WD Building. 

In 1965 the sewage sludge drying p h  (Area 4a) (Figure A.6) were contaminated with polonium-210 and 

cobalt40 when the WD influent tanks overflowed (Stought, Edling, and Draper 1988; DOE 1986, 1991 c). 

The liquid waste flowed southwest around the WD Building, contaminating the drying pits. A waste line 

break near Building 48 (Area 5 of the Radioactively Contaminated Soil, Operable Unit 5) may also have 

contributed some pdonium and cobalt contamination to the drying pits as a result of cross contamination 

of the sanltary and process sewer lines. The Area 4a sewage sludge drying pits are immediately west of 

the WD Building and south of Building 56. The combined size of Areas 4 and 4a is approximately 25,000 P 
(DOE 1 986). 

Because of its short half-life, 138.4 days, the polonium210 is no longer present due to radioactive decay. 

The polonium was forrned by the advation of aluminum-encapsulated bismuth-209. Activation of the 
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aluminum encapsuiation resulted in the formation of cobalt40 from cobalt impurity in the aluminum. 

Cobalt40 has a longer half-life, 5.6 years, and would still be present In small amounts. 

6.5. AREA 11, CONTAMINATION FROM SM BUILDING OPERATIONS 

Area 11 is located to the west of Building 38. It is mostly confined to the east side of the SM/PP road 

(Figure A6). Area 11 is approximately 50 ft by 75 ft (3,750 f?) and Is covered by approximately 3 to 5 ft of 

fill dirt. Area 11 was used before 1965 as a staging area for wastes from the SM Building, including 

contaminated equipment. Contaminants Include plutonium-238 (64,000 pCl/g) and thorium (5.65 pCl/g) 

(Stought, Edling, and Draper 1988). 

6.6. AREA 14, RADIOACTIVE WASTE UNE BREAK 

Area 14 is located on the hill slope below and south of WD Building (Figure A6). SOP is being removed as 

part of the D&D Program at this area, resulting in a large horseshoe-shaped excavation at the top of the hill. 

The excavation is approximately 60 ft by 35 ft (2.100 f?). The total area of the site, Including downslope of 

. ' the excavation, is approximately 100 ft by 50 ft (5,000 f?). In 1969 a radioactive waste line from the SM 

Building to the WD Building ruptured. The surrounding soils were contaminated with plutonium-238 (up to 

3,500 pCi/g) (Stought, Edling, and Draper 1988; DOE 1986). 

' During deanup operations in 1.969, approximately 964 ft3 of sol were removed and shipped offsite for 

disposal (Stought, Edling, and Draper 1988). The area was then backfilled with clean soil. A rainstorm 

during excavation caused some of the plutoniumcontaminated soil to be washed away from the original 

point of deposition through the plant drainage ditch to an abandoned section of the Miami-Erie Canal. 

6.7. AREA 16, SANITARY SEWAGE SEPTIC TANK AND LEACH BASIN FOR THE SM BUILDING 

Area 16 Is located on the west side of SM/PP Hill, below Building 30 (Figure A6). The area covers 

approximately 75 R by 140 ft (10,SM) f?). Another area at the lower part of the slope apparently received 

drainage from Area 16. The leach field and the sanitary sewage septic tank were used from about 1960 to 

1965. Contaminants lndude plutonium-238 (1 44.0 pCi/g) and thorium (3.46 pCl/g) (DOE 1991 c). 

6.8. AREA 17, THE AREA UNDER THE SM BUILDING 

Area 17 is located under and immediately surrounding the SM Building (Figure A6). The area outside the 

SM Building indudes.an asphalt parking lot and Buildings 33 and 44. The area'covers approximately 

40,000 f?. The SM Building is currently being decontaminated/decommissioned by Mound Plant. 
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The SM Building was used from 1960 to 1970 for special metallurgical studies (DOE 1986). Contaminants 

include plutonium-238 (10,000 pCi/g), thorium (9.99 pCi/g), and radium-226 (0.9 pCi/g) (DOE 1991~). 

6.9. AREA 19, UNDERGROUND WASTE TRANSFER UNE (WASTE DISPOSAL PIPEUNE) 

Area 19 represents two (1.5-inch- and 2-inchdiameter) underground waste transfer lines that were used to 

transfer low4evel and higher level plutonium-238 liquid waste from the SM/PP area on the east side of 

Mound Plant to the WD Building (Figure A6). Use of the lines began in 1967. Both lines were 

approximately 1,800 ft long. The lines were flanged at 104 intervals and operated by gravity feed. Use of 

the low-level line was discontinued in September 1974, and use of the higher level line was discontinued in 

April 1976 because of leakage. The lines were removed by the Mound Plant D&D Program In 1986. Soils 

near the waste lines, contaminated with plutonium-238 by leakage, were excavated and removed as part of 

this remedial action. The target cleanup level was 25 pCi/g. The depth of the waste lines varied from 

about 4 ft to 17 ft at the crest of SM/PP Hill. This increase in depth was due to the presence of fill material. 

6.10. AREA D, THE ACID LEACH FIELD 

Area D served as a leach bed for plutonium processing operations in Building 38 (Figure A.6). Acid waste 

from Building 38 was released to the ieach field, where naturally occurring limestone was used to neutralize @ 
the waste. Area D Is fairly Uldefined and partially covered by fill dirt. The former ieach field basically covers 

a 30-ft by 80-ft rectangle (2,400 f?) across the top of the SM/PP slope. It Is contiguous with Area J and 

adjacent to Area 12 (both of Operable Unit 5). Mound personnel report that the leach field was used only 

sporadically; the exact dates d use are not known. 

There have been no previous investigations in Area D; however, Area D is adjacent to Area 12, and the 

Mound Site Survey Project analyzed soil samples from Area 12. The levels of radioactive contaminants 

may be similar. Elevated levels of plutonium-238 (0.98 pCl/g) were found in the Area 12 samples (DOE 

1991~). 

6.1 1. OLD SANITARY WASTEWATER TREATMENT PLANT 

The d d  sanitary wastewater treatment plant is located.just west of the WD Building (Figure A6). It was first 

used in 1948, taken out of senrice in 1975, and was replaced by the new sanitary wastewater treatment 

plant. The plant consisted of a pump room, primary settling tank, aeration tank, digester, chlorinator, and 

effluent baffle chamber. The system treated sanitary wastewater and some process effluent from the 

facility. Sources of wastewater induded rest rooms, showers, laundry facilities, lab sinks, and rinse water 

from a metal-flnishing operation. All treatment units are open-topped, in-ground structures. The sidewalls 
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and bottoms are inground structures constructed of 12-inch-thick reinforced concrete. The entire plant is 

approximately 44 ft by 47 ft. Treated effiuent was discharged to the sanitary sewer and on to the Great 

Miami River. The dried sludges were historically spread across the plant, burned, or disposed of offsite. 

No releases have been documented from the in-ground structures and the integrity of the concrete walls 

and bottoms appeared to be good (RFA 1988). No radioactive soil contamination was detected during the 

Mound Site Survey Project (DOE 1991 c). 

7. LIMITED ACTION SITES, OPERABLE UNIT 7 

Limited Action Sites, Operable Unit 7 indudes sites that were designated as requiring no further action by 

the RCRA FacUities Assessment (RFA 1988) and are believed to have no contamination associated with 

them. These sites were visually inspected and approved as requiring no further action by a joint DOE, U.S. 

Environmental Protection Agency (EPA) and Ohio EPA committee on August 16th and 17th, 1990. 

Operable Unit 7 indudes 35 sites. Background information on these sites and a summary of activities that 

- occurred at these sites fdlows. The location of each site is show on Figure A7. 

7.1. PAST HAZARDOUS WASTE STORAGE AREA 

... The past hazardous waste storage area (dd Building 72) is an inactive unit that was located northwest of . . 

. Building 87 and hydraulically upgradient and east of Area C (Figure A.7). The area began operation in 1982 

., and the Ohio EPA approved dosure in August 1985 (RFA 1988). The area was used for storage of 

combustible and flammable liquids and waste oils generated at the facility, before offsite shipment. Wastes 

were stored in 55gallon drums. The storage area had a total capacity of 38,500 gallons if the drums were 

stacked two high. OM Building 72 was a 60-ft by 40-ft covered structure. Its concrete floor had four drum 

storage bays that were diked and sloped. The diked areas were used to segregate incompatible wastes. 

When the building was decommissioned as a RCRA dosure, the soil under and around the building was 

excavated and samples were collected and analyzed for contamination by halogenated vdatile organic 

chemicals (Blauvelt 1986). Contaminated soils were identified, excavated and shipped offsite for disposal 

in accordance wlth 40 CFR 262 and 263. Additional soil samples were cdlected from the newly exposed 

soil, but no contamination was found. During dosure, the building was moved to b present position 

(Building 72). and the concrete was broken up and disposed of. The dosure plan is induded in this work 

plan as Appendix B. 
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7.2 CYCLONE INCINERATOR 

The cydone incinerator was located In the WD Building annex (Figure A.7). The unit is inacthre and was 

included in DOE'S RCRA Part A permit application submitted in November 1984. A request to withdraw the 

unit from the Part A application was made in August 1986, because the unit had burned only radioactive 

waste, not hazardous waste as originaliy intended. The incineration began operation in late 1975. In 1977- 

78, it was used to bum nearly ail the combustiMe low-level alpha contaminated waste generated at the 

plant as part of the testing program. In 1986, it was used to test bum tritium contaminated wastes such as 

shoe covers. It was taken out of service in 1986 (DOE in preparation). Wastes were burned in a metal 

drum inside a partially endosed chamber. Vented gases were injected and swirled in a cyclonic manner to 

aid in the rapid incineration of the waste. Ash collected in the bottom of the drum and was removed with 

the aid of a glove box. The ash was disposed of offsiie at a DOE facility. Emissions from the unit were 

discharged into the off-gas treatment system (RFA 1988). The incinerator was dismantled in 1990 and 

packaged for shipment to a licensed offsite disposal. 

7.3. ALPHA WASTEWATER TREATMENT SYSTEM 

The alpha wastewater treatment system consists of 11 units located inside the WD Building (Figure A.7). 

The system began operation in 1948, is stUi in operation, and is used to treat alphacontaminated 

wastewater generated by onsite activities. Components of the system include two dariffocculators, a 

mbing box, two sand filters, two bone char cdumns, an effluent storage tank, two sludge pits, and a 

sludge solidification and drumming unit. All units are underlain with a concrete floor slab and are covered 

by the roof of the building. The system receives low-level radioactive (alphacontaminated) wastewater 

from the R, H, WD, SM, and PP Buildings through the influent tanks. Analysis of the solidified treatment 

system sludge revealed leachable concentrations of arsenic, cadmium, chromium, lead, and silver. All 

concentrations were below the corresponding RCRA values for extraction procedure toxicity. 

All treatment unlts are located uq the first or second floor of the WD Building. Effluent water is sampled 

and analyzed for gross beta, plutonium-238, uranium-233, and uranium-234 before discharging to the Great 

Mhmi Rlver, In accordance with NPDES Pennit No. iT000005. Sludge is sampled and analyzed for specific 

gravity, solids content, and plutonium-238. It is then discharged to the sludge solidification and drumming 

unit, where it is mixed with concrete and sealed in 55gallon drums. The drums are then stored in the 

radioactlve/mixed hazardous waste storage area before offske storage or dispod. Waaewater is 

sampled and analyzed In accordance with the NPDES permit. and the sludge is also sampled and analyzed 

before offsite shipment .(RFA 1988). 
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7.4. BETA WASTEWATER TREATMENT SYSTEM 0 
The beta wastewater treatment system is located in the WD Building annex The system began operation 

in 1974 and Is still in service (Rgure A.7). It consists of two influent tanks, a metering station, and a 

wastewater mbing/sdidification unit. The treatment system treats betacontaminated (tritium) wastewater 

generated onsite by solidifying it before it is stored onsite. The solidified drummed waste is then 

transported to the radioactive/mbted hazardous waste storage area in Building 33 before offsite disposal. 

The units are iocated inside the WD Building, where treatment activities and the units are protected from 

exposure to the sun and precipitation. The units are located on the second story of the building and are 

underlain by a concrete floor. The influent tanks and the metering station are enclosed to prevent releases 

to the floor (RFA 1988). 

7.5. GLASS MELTER FURNACE 

The giass melter furnace is a RCRA-regulated unit (DOE 1990~) located in the WD Building annex 

(Figure A7). The furnace was first operated in 1981. Mound 'plant is attempting to obtain a pennit to treat 

mbed waste from EPA (Region V) and Ohio EPA, and through 1990 it has only been used for test bums.. 

The addition is 57 ft by 24 ft and is constructed of reinforced concrete to ground level. The side walls are 

constructed of concrete Mock, and reinforced concrete beams provide support at the top of the walis. The 

roof is a concrete slab that spans the concrete walls. The giass metter furnace will be used to incinerate 

various hazardous wastes and radioactive mixed wastes generated by onsite activities (RFA 1988). The 

following wastes have been burned in tests: 

- wastewater sludge spiked with acrylonitriie, carbon tetrachloride, chlorobenzene, 
phenol, and water (possibly RCRA listing DO01 due to ignltabilky; 

- acetonttrile waste consisting of water spiked with acetonitriie and actylonitrile (RCRA 
listing due to Ignitability); 

- a cocktall consisting of kerosene, carbon tetrachloride, chlorobenzene, phend, and 
xylene (RCRA listing DO01 due to ignitability); and 

- a spent solvent mixture consisting of acetone. ethand, methylene chloride, and water 
(RCRA listing F003). 

The incinerator Is an electrically heated glass melter equipped with a gas-tight outer skin for radioactivity 

control and a hopper with a screw feed. The screw feed can supply 23 kg/hour of shredded dry waste to 

the furnace. The furnace is an elongated chamber designed to provide residence time in a high- 

temperature zone to combust gases and particles passing through it. The upper chamber walls are 

constructed of fire brick and the ceiling is formed of cast refractory block. The entire furnace is positioned 
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on a metal stand raised approximately 3 ft above the floor of the building. A mdten glass pod on the 

bottom of the chamber entraps most organics and immobilizes toxic substances and radionudides. Ash 

from incompletely burned wastes falls to the bottom of the chamber and becomes incorporated into the 

molten glass, A water seal forms a pressure relief valve for the furnace. The seal is vented to the 

atmosphere through a high-efficiency particulate air (HEPA) HEPA filter. Glass melting is initiated by a 

4,000,000-BTU/hwr, propanefired burner. Air for combustion is supplied through ports in the chamber 

side walls. 

Gases exit the chamber at the end opposite the feeder and enter the wet off-gas treatment system, 

consisting of primary and secondary wet scrubbing equipment and a high-efficiency filter. Scrub liquid is 

recyded and provides a caustic solution for the system. 

7.6. AIR POLLUTION CONTROL UNITS: OFF-GAS TREATMENT SYSTEM 

The offgas treatment system was built for the cydone incinerator and is presently connected to the glass 

melter furnace. The off-gas treatment system consists of seven units. The unit, which is located on the 

second floor in the WD Building annex (Figure A7), began operation in 1981 and is still in service, although 

since 1990 it has been used only for tests. Individual components of the system that are considered air 

pollution units (RFA 1988) indude: 

, ,  - deluge tank, 

. -.-. - Venturi scrubber, 

- Cydone demister, 

- WD Building filter bank, 

- recycle tank, and 

- leaf sdutlon fUter. 

The offgas treatment system receives combustion emissions may from the glass melter furnace. 

Constituents in the emissbns indude metals, hydrocMoric acid, pdyaromatic hydrocarbons, and principal 

organic hazardous consthents. The constituents burned in the glass metter furnace are listed in 

subsection 7.5. The system is a completely endosed indoor unit located on the second floor of the annex. 

The entire o f f ~ a s  treatment system Is shut down automatically in the event of flow rate or temperature 

excursions. Any releases resulting from a rupture failure would be collected in the floor drains and routed 
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to the alpha wastewater treatment system (subsection 7.3). All components in the system are inspected 

hourly when in use (RFA 1988). 

7.7. GLASS MELTER FEED DRUM 

The glass melter feed drum is located approximately 10 ft from the glass melter furnace on the second 

story of the WD Building annex (Figure A?). During test bums the drum feeds material to the glass mdter 

furnace. Expected contaminants include only those materials that have been bumed in the glass mdter 

furnace. The drum hdds 55 gallons and is positioned on a 24-high metal stand over the concrete floor. 

The unit has been in operation since 1981, although since 1990 It has been used only for tests. 

The drum is covered loosely with a metal lid. There is a drain in the concrete floor approximately 3 ft from 

the drum. Wash water from the floor and spills from the feed drum are collected by the drain and 

discharged to the alpha wastewater treatment system via the gfass melter room sump (see section 7.3) 

(RFA 1988). 

7.8. SCINTILLATION VIAL STORAGE AREA 

The scintillation vhl storage area Is located in Building E (Figure A.7), Room 143, and consists of two 75 L 

metal drums filled with scintillation vials. The vials are dosed plastic containers with approximate volumes 

of 40 to 250 mL The vhls contain scintillation liquid composed of radioactive materials (tritium) mixed with 

solvent (trimethylbenzene cocktail). The start-up date of this unit is not known, and the area is still in 

operation. No releases have been documented. No evidence of past spills was visible during the RCRA 

visual site inspection (RFA 1988). 

7.9. BUILDING 28 SOLVENT STORAGE AREA 

The BuUding 28 Sdvent Storage Area is located on the east side of Building 28, on the Main Hill Area in the 

north-centrel portlon of the Mound Plant (Figure A?). The sdvent storage building was put into service in 

1990, and il is still In operation. Sdvent used in Building 28 are stored here. The drums located in the 

storage area contain two waste streams. One waste stream Is entirely ethyl alcohd. The other waste 

stream is a combination of lsopropyl alcohd, methylene chloride, acetone, di-acetone alcohd, ethyl 

alcohd, and water. Solvents are pumped from the drums into Building 28 through stainless steel lines. 

Once used in the building, the solvents are returned through copper lines to waste drums in the sdvent 

storage shed. The drums are equipped with sensors to automatically shutoff the solvent flow when full. 

Drummed waste solvent is transferred weekly to the Hazardous Waste Storage Area located in Building 72 e 
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near the western edge of the Mound facility boundary. The area consists of a concrete pad with a sheet 

metal building. 

7.10. DS BUILDING SOLVENT STORAGE SHED 

The DS building solvent storage shed is a fully endosed structure, housing 55galion drums of various 

waste solvent from the DS ~uading and productgrade solvent to be used in the DS Building. All of the 

drums are sealed. During a site visit in 1990, the DS Building solvent storage shed contained two drums of 

trichlorofluoromethane, one drum of 1,1,1 trichloroethane, two drums of waste solvents (1,1,1, 

trichloroethane, trichlorofluoromethane and trichloroethene), and one drum of ethyl alcohd (Figure A.7). 

The shed is still In opehtlon and is located on the east side of DS Building. The exact date of start-up is 

not known. The dimensions of the shed's concrete floor are approximately 10 ft by 10 ft with a 124 ceiling. 

Waste solvent is pumped from inside the DS Building to the drums in the shed through an automatic 

discharge hose. 

. . The shed is a fully endosed structure that prevents exposure of the drums to sunlight and precipitation. 

The concrete floor of the shed is curbed and covered with a metal grate. The shed is equipped with a fan 

for ventilation. Automatic shutoffs are part of the drum-filing equipment. There Is a sealed drain in the 

*. concrete floor (RFA 1988). 

g; ;; ;- 
"' ..:) 
. .- . 7.1 1. BUILDING B SOLVENT STORAGE SHED - .. 

, - . -  . . . . 
The Building B sdvent storage shed is a fully endosed structure located on the east side of Building 8 

(Figure A.7). The shed is still in operation and is used to store 55-gallon drums of waste solvents generated 

in Building B and product grade solvents. The exact date of start-up is not known. Waste solvents are 

pumped from inside the building to the drums through a discharge hose equipped with an automatic 

shutoff. The shed is fully enclosed, and the concrete floor is curbed and covered with a metal grate. Curb 

structures wene installed in 1987-1988. A floor drain, formerly connected to the plant sewer system, has 

been sealed (RFA 1988). 

During a site visit In 1990, the Butlding B solvent storage shed contained the fdlowing solvents: three 

drums of waste liquid, four drums of trichlorduoromethane, two 5-gallon drums of dean oil, two 

drums of ethyl alcohol, and two drums of trichloroethene. The fdlowing drums were stored outside of the 

sdvent storage shed: one DTE@ heavy oil medium, one drum of empty flammable NOS, three drums of 

flammable NOS, one drum of flammable NOS (0001, F002, FW3), one drum of hydraulic d, and one drum 

of sunthene 410 (Sunoco). A total of 13 drums are stored inside the Bunding B sotvent storage shed, and 8 

drums are stored outside. 
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7.12 HAZARDOUS WASTE STORAGE AREA 

The hazardous waste storage area, a RCRA-regulated unit (DOE 1990b), is an endosed storage area 

located in Building 72 near the western edge of the Mound Plant (Figure A7). The area was first used in 

1986 and is still in service. The bullding is endosed on three sides with metal walls and is covered with a 

metal roof. Drums of wastes collected from several Mound Plant locations are stored on a metal grate that 

covers the curbed concrete floor. The floor consists of three concrete bays that are curbed and sloped so 

that potenthl spills of hazardous waste will be contained within the building. Drums are also stored outside 

on a curbed asphalt pad at the outdoor hazardous waste storage area and the empty drum storage area. 

Wastes stored in the area include combustible and flammable liquids, waste oils, sobentcontaining 

wastes, ignitable wastes, plating wastes, photo-processing wastes, polymeric wastes, and toxic wastes 

(RFA 1988). 

7.13. RADIOAClWE/MIXED WASTE STORAGE AREA 

The radloactive/m&ed waste storage area is an indoor unit located in Building 23 near the south side of the 

WD Building (Figure A,). Building 23 is a 30ft by 1 17-ft. one-story structure constructed of concrete block 

walls. The storage area is 30-ft by 404 and hdds 55-gallon drums of mixed waste. This storage area was 

first used in 1979. 

This unit is RCRA-regulated (DOE 1990b) and is used for storing radioactive mbted waste, including 

scintillation vhls (types 1.2, and 3), and acid and base wastes. At present it is being used primarily for the 

temporary staging of packaged radioactive waste from waste consolidation areas before offsite shipment. 

An automatic sprinkler system is installed in the interior of the building. A Cft deep, 36-inchdiameter 

concrete pipe serves as a manually controlled cdlection sump for the containment of spills. Two loading 

docks on the front side of the bunding are used for transferring wastes for offsite shipment (RFA 1988). 

7.14. DRllLlNG MUD DRUM STORAGE AREA 

The drilling mud storage areas were located near each of the three groundwater monitoring wells (151 /44- 

1,152/46-2, and 153/55-2) that were installed during the DOE environmental survey in 1987. The wells are 

located near the overflow pond, in the southwest comer of the main Mound Plant property (Figure A.7). At 

each area, there were approximately twelve 55-gallon drums fliled with cuttings from cable-tod drilling. 

The drums were covered with sealed lids and stored on bare soil. The drums were appropriately disposed 
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of in approxirnately 1989 after the release of preliminary analytical results by the DOE environmental 

survey. 

7.15. BUILDING B TEMPORARY DRUM STORAGE AREA 

The Building B temporary drum storage area Is an outdoor unit located adjacent to the Building B 

(Figure A7) solvent storage shed. Storage began in this area in 1988. The area is approximately 15 ft on 

&ch side and contains approximately twenty-sbc 55gallon drums. The drums stored in this unit contain a 

variety of waste solvents, waste oil, and trash. The area is underlain by a concrete pad. All drums in the 

area are dose topped (RFA 1988). 

7.18. TEST FIRING RESIDUAL STORAGE AREA 

The test firing residual storage area is located inside Building 2 (Figure A7). This area is used to store 

residue generated during test firing of detonating devices. There is no contact of waste with sunlight or 
., u .., 
A .. preciphtion. Use of this storage area began in 1969. and the area is still in service. The waste is primarily 

aluminum residue stored in 30gallon drums. The wastes are considered classified material by the DOE. 

The residue and undetonated wastes are treated in Area H (RFA 1988), and the treatment is RCRA- 

ry e regulataed. 
i r > I  

7.17. STRAINER 

 he strainer is a component of the offgas wastewater treatment system located on the second floor of the 

WD Building annex (Figure A7). It was put into service in 1981 and is still in use. It receives effluent from 

the leaf sdution fMer and fUters out iron chips before the efiiuent is discharged to the deluge tank. The iron 

chips accumulate in the wastewater from the conosion of the black iron pipes used in the wastewater 

treatment system. The strainer is a fully endosed metal cdumn, approximately 5 ft high and 6 inches in 

diameter. 

The system contains release controls that discharge liquid to the alpha wastewater treatment system. The 

offgas treatment system, induding the strainer, is automatically shut down if the flow-rate or temperature 

exceeds the operational specifications (RFA 1988). 

7.18. IODINE ABSORPTION FILTER 

The Iodine absorption fUter is a component of the off-gas treatment system for the glass metter furnace. 

The filter has never been used. It is located in the WD Building annex (Figure A.7) and was intended to 
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treat gases discharged from the cyclone demister. Gases from the cyclone demister bypass the iodine 

absorption filter and are further treated at the HEPA filter to remove particulate matter (RFA 1988). 

7.19. VENTllATlON HOODS 

Approximately 570 ventilation hoods are in service at various indoor locations at Mound Plant. The start-up 

dates vary. Ventilation hoods are located over laboratory and process areas at the facility and are 

equipped with fans to accelerate discharge. Metal ducts convey the exhaust from the hoods. through 

filters, to the roofs of the buildings. The hoods are designed to collect and vent gases, fumes, and other 

particulate matter to the atmosphere. Ventilated wastes indude explosive gases, paint fumes, dust, acid 

gases, asbestos, and other chemicals. Hazardous constituents of these waste streams indude acetone, 

trichloroethylene, benzene, chloroform, tduene, methylene chloride, hydrofluoric acid, hydrochloric acid. 

sulfuric acid, nitric acid, 2-butanone, and asbestos (RFA 1988). Air releases are registered with the 

Regional Air Pollution Control Authority. 

7.20. RETORT 

The retort (rotary kiln), located adjacent to the Building 90 blockhouse (Figure A7), is a propane-fired 

rotary kiln used to destroy explosive wastes. The unit was put into operation in 1984 and is still in service. 

The unit is 3 ft in dhmeter, 10 It long, and has a vent stack. The walls of the unit are 4 Inches thick. It is 

fully enclosed and located on a einch concrete slab floor within a 1-ft-thick concrete enclosure. The 

enclosure is approximately 30 ft by 15 ft and is covered with a metal screen. During operation, the retort is 

heated to 800° F. The process is monitored every few minutes during operation, and the temperature is 

contrdied automatically. Wastes are loaded into the retort on a conveyor from the Building 90 blockhouse. 

Residence time of wastes In the unit is approximately 5 minutes. Ash and residue are visually inspected 

and disposed of offsite. The process is RCRA-regulated (DOE 1990b). 

The retort Is used to destroy explosive wastes (primarily detonators and pellets), mild detonating cord, and 

mild detonating fuses All explosives destroyed in this unit are encased, finger-sized components that 

cannot be disposed of by other means. The wastes are DOEclassMed materials. The endosed unit 

discharges combustion emissions to the atmosphere. All other products of incomplete combustion are 

retained in the unit or are disposed of offsite. No releases have been documented and no evidence of 

releases was observed during a visual site inspection (RFA 1988). 
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7.21. BUllDlNG 90 BLOCKHOUSE 

The Building 90 blockhouse is a fully endosed ancillary waste storage unit associated with the retort. The 

unit was put into operation in 1984 and is still in service. The blockhouse is located just east of the retort 

and is used to house the retort's waste feed equipment (Figure A7). Explosive wastes are manually placed 

onto a conveyor accessible through a port in the blockhouse. The wastes are then transferred by a screw 

feeder from the conveyor into the retort The blockhouse is approximately 10 ft by 10 ft with concrete walls 

and floor. The wastes are encased as they are placed on the conveyor. No waste residue is produced in 

the building (RFA 1988). 

7.22. BIODEGRADATION UNIT 

The biodegradation unit Is a portable steel cylinder (1 ft in diameter, 2 ft high) mounted on legs and placed 

within a 30-inch by 30-inch by binchdeep metal tray. The unit is located inside the pyrotechnic waste 

shed in Area H (Section 3.2, Operable Unit 3) near Building 90 (Figure A.7) and is RCRA-regulated (DOE 

1990b). The unit began operation In 1975 and is still in service. Potassium perchlorate is one of the 

pyrotechnic materials used in Mound Plant operations. Screens are placed at the top and bottom of the 

cylinder and pyrotechniccontaminated liquids (soapy rinsate) are poured through a filter placed on top of 

the upper screen. The water is treated by evaporation and biodegradation. Pyrotechnic fdters are then 

destroyed in the thermal treatment unit (RFA 1988). 

7.23. EXPLOSIVE WASTE STORAGE BUNKER 

The exploshre waste storage bunker, also known as Magazine 53, is located inside the fence at Area H 

(Section 3.2, Operable Unit 3) near Building 90 (Figure A7). The bunker was most likely put into service 

around 1970-and is still In use and is RCRA-regulated (DOE 1990b). It is used for temporary storage of 

containerized explosive waste before onsite thermal destruction. All wastes stored in the bunker are 

contained In drums. The bunker provides an endosed shelter for the wastes and protects them from 

sunlight and precipitation. The metal door is kept dosed and locked when the bunker is not occupied. 

The bunker measures approximately 15.5 ft by 10 ft and is approximately 10 feet high. The walls and 

ceiling of the bunker are constructed of corrugated logauge mukiplate. The end walls are made of 

reinforced m e t e ,  approximately 12 inches thick. Compacted earth fill covers the walls except for the 

front wall which is uncovered for access. The f l l  provides more than two feet of cover on the top of the 

bunker. The floor of the bunker is constnrcted of concrete covered with lindeum tile (RFA 1988). 
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7.24. BUILDING 1 SUMP 

The Building 1 sump is a partially covered, Inactive pit located on the west side of Building 1 (Figure A.7). 

The sump was put into operation in the early 1960s. The sump's infiuent and effluent lines were blocked in 

1985 when the sump was taken out of sewice (RFA 1988). Its dimensions are approximately 4 ft by 4 ft by 

3 ft deep. It is concrete lined and covered with a metal lid. The sump's functlon was to collect wastewater 

from Building 1, filter it to remove contaminants, and discharge the effluent to the Building 1 leach pit. The 

sump was dredged every three to four years. The sludge and filters were destroyed onsite by thermai 

treatment. The wastewater discharged into the sump contained small amounts of dissolved explosives 

(ppm range, grams per year) and acetone (4 m3/year). The sump discharged filtered wastewater by 

gravity to the leach pit. 

7.25. WASTE TRANSPORT VEHICLES 

Waste transport vehides have been used since the 1950s. Waste transport vehides used at the site 

lndude hand carts, fork lifts, a modified step van, box vans, cargo bed truck, stake bed truck. and a tank 

truck. The hand carts are used indoors to transport drummed wastes over short distances. The step van 

and box van transport explosive wastes In containers from various onsite locations to Area H. Step and 

box vans are completely endosed to prevent exposure of pyrotechnic waste containers to sunlight or 

precipitation. Drummed hazardous wastes are transported by a stake bed truck and a cargo bed truck to 

the hazardous waste storage area (Section 7.12). Drums are restrained on the bed of the stake bed truck 

by removable sidewalls (RFA 1988). Plutonium acid wastewater slurry from the SM/PP facility, formerly 

conveyed to the WD BuUding by the waste disposal pipeline, is transported by tanker truck. The slurry 

contains detectable amounts of toxic metals. 

7.26. TRASH DUMPSTERS 

The trash dumpsters are rectangular metal containers located throughout the facility for the collection of 

general tresh. Many of the dumpsters are approximately 7 ft long, 4 ft wlde, and 4 ft high, with an 

approximate capacity of 2 to 5 yd3. Only non-hazardous trash is disposed of in the trash dumpsters. Trash 

is transported offsrte for disposal. The dumpsters are stUl In service. The dumpsters are metal and are 

covered with plastic or metal lids. Many of the dumpsters are located on asphalt or concrete pads. Runoff 

from these areas is discharged to the storm drains (RFA 1988). 
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7.27. VAPOR DEGREASER 

The vapor degreaser is located in the plating shop in the M Building on the Main Hill (Figure A7). Small 

machined metal parts are deaned by sdvent vapors produced in the chamber of the degreaser. The fully 

endosed metal chamber is approximately 3 ft long, 2 ft wide, and 4 ft deep. Spent solvents and vapors are 

retained in the degreaser deaning chamber. The unit has a 15galion solvent capacity. The wastes 

produced in this unit are spent solvents. A facility representative indicated the solvent used in the vapor 

degreaser Is perchloroethylene (tetrachloroethene). The unit began operation in the late 1970s and is still 

in operation. Spent solvent is transferred to drums and transported to the hazardous waste storage area 

(section 7.12). No wastewater streams are discharged to the storm or sanitary sewer. The floor of the 

building Is constructed of concrete, with curbing to isolate spills from the rest of the plating shop (RFA 

1988). 

7.28. SW BUILDING DRUM STAGING AREA 
;. '..' 

* , f  :. . . . . The SW Building drum staging area is located near the SW Building (Figure A7). The area is surrounded 

&> ' . . 
by.metal grid sidewalls and underlain by a concrete pad that is sloped down the hill. There is no curbing 

surrounding the unlt. The exact start-up date Is not known, but the unit is still in operation. The staging 

area was intended for storage of asbestos materials, but it is currently used for drum storage of various 

types of hazardous wastes. All wastes are contained inside dosed drums on a concrete pad (RFA 1988). 

3 ,  

7.29. EPOXY RESIN DISPOSAL 

Epoxy resin is used in minute quantities in components manufactured in Building 49 (Figure A.7). Small 

quantities of dd, leftover quantities of resin are disposed of in the general trash (RFA 1988). 

8. INACTlVE UNDERGROUND STORAGE TANKS, OPERABLE UNIT 8 

Operable Unlt 8, naw contains only those tanks that are associated with the WD Building. Many of the 

tanks are scheduled for removal or abandonment in place in fiscal year 1992-1 994. 

8.1. SD BUILDING (3 TANKS) 

There are three tanks located at the SD Building. adjacent to the WD Building on Main Hill (Figure A8). 

These tanks are scheduled for removal/dosure by Mound Plant in the 1993 fiscal year. The tanks were 

used for the storage of sanitary wastes but are now empty. 
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8.2 WD BUILDING ANNEX (3 TANKS) 

There are three influent tanks located belowground in a concrete vault at the WD Building annex 

(Figure A.8). These tanks were used for the storage of low-level alpha radioactive waste and are scheduled 

for removal/dosure in the 1991 fiscal year. Each tank is constructed of epoxycoated steel and has a 

30,000gallon capacity. The tanks were put into service in 1948 and are still In service. 

9. SITE-WIDE, OPERABLE UNIT 9 

The Shewide Operable Unit includes four potential release sites: plant drainage ditch; asphalt-lined pond; 

overflow pond, and retention basins (Figure A9). 

9.1 Asphalt-Uned Pond 

The asphalt-lined pond is an open-topped impoundment with dimensions of approximately 150 ft by 150 ft 

and a capacity of 1.5 miillon gallons. The pond receives noncontact coding water and storm water runoff 

from surrounding hillsides. The pond's base and sides are lined with a layer of asphalt. Cracks are present 

in the exposed sides of the asphalt liner and vegetation has been observed growing in the northern end of 

the pond (RFA 1988). The elevation at the base of the pond is 804.0 ft mean sea level (MSL). The elevation 

at the crest of the pond containment berm is 812.0 MSL Approximately 5 ft of freeboard is maintained by a 

gravity fed, pedestal-lift, dualgate discharge outlet at the south end of the pond that releases water from 

the base of the pond into a 24 inch diameter, underground pipe. A concrete spillway (breach elevation = 

810.0 ft MSL), also at the south end of the pond, allows emergency discharge of pond contents to the plant 

drainage ditch via overiand flow (RFA 1988). 

9.2 Plant Drainage Ditch 

The plant drainage ditch is approximately 2,500 ft long, running from the asphatt-lined pond on the eastern 

boundary d Mound Pbnt to the retention basins on the western boundary. The drainage ditch inlet 

consists of a 24-Inchdlameter. reinforced concrete pipe that runs underground from the discharge outlet at 

the south end of the asphatt-lined pond to Building 22. Drainage flows mostly above ground from Building 

22 to the retention basins with the exception of threeconcrete culverts that direct flow underneath surface 

obstructions (roadways and a walkway). This portion of the drainage ditch is lined with heavy vegetation 

and steep banks that rise approximately 8 to 20 ft above the base of the drainage. The drainage ditch Is 

approximately 30 to 80 ft wide and exhibtts a vertical drop of approximately 95 ft between its beginning and 

end point. Drainage flow is variable due to hillside runoff during rainfall events. The flow vdume and 

velocity is unknown; however, the depth of the water in the ditch is normally shallow and ranges from 
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approximately 0.5 ft to 2 ft. Seasonal fluctuations in drainage flow probably occur due to climatic variations 

but are controlled by the storm water retention and discharge system. For this reason, the drainage ditch 

Is not prone to flooding. 

9.3 Retention Basins and Weir Basin 

The retention basins consist of an open-topped impoundment with earthen sides and bottom that is 

partitioned into three basins by concrete divider-walls. Rainfall runoff and facility effluents from the plant 

drainage ditch flow into the northernmost basin, discharging to the south basin and finally to the west basin 

(RFA 1988). Each of the three retention basins are Irregularly shaped. The approximate dimensions of 

each basin are listed below. 

- northeastern basin = 20 ft by 40 ft, 

- southern basin = 60 ft by 75 ft, and 

- western basin = 45 ft by 140 ft. 

The elevatlon at the bottom of each basin is 706.0 ft MSL The elevatlon of the berm surrounding the 

periphery of the basins is between 714.0 ft MSL along the south basin to 712.5 ft MSL along the west basin. 

The normal pool elevation in the basins is approximately 710.0 ft MSL and is controlled by a standpipe in 

the west basin that discharges basin effluent to a connected weir basin. The capacity of the retention 

basins is estimated to be 230.000-260,000 gallons at normal pod elevation and 400,000450,000 gallons at 

maximum pod elevation. The standpipe maintains approximately two feet of freeboard on the basins. 

During times of excess rainfall or when the plant dralnage ditch effluent caries a high suspended solids 

load, the wastewater stream is diverted to the overflow pond for storage and clarification. In the event the 

retention basins fill to capacity, excess wastewater will discharge over a concrete spillway located in the 

west basin to the weir basin (RFA 1988). The breach elevation of the spillway is 71 1.9 ft MSL The spillway 

outlet terminates at the welr basin at an elevation of 707.9 ft. The weir basin is the location of National 

Pollutant Discharge ~imlnatlon System (NPDES) Outfall 002. The basin is roughly circular in shape with 

dimensions d 40 ft by 40 ft and is lined with 4-inch concrete. The elevation of the base of the weir basin is 

705.3 ft MSL The elevation of the top of the weir basin is 708.0 ft MSL A weir wall divides the weir basin 

into an upper and lower half. The weir wall contains a weir plate outlet (NPDES Outfall 002) that directs 

discharge from the upper welr basin into the lower weir basin when water in the upper weir pod reaches an 

elevation of 706.1 ft. As required by the NPDES permit, Outfall 002 is monitored for pH, suspended sdids, 

and total toxic organics (EG&G 1989). Mound Plant also monitors the outfall for plutonium-238. Two, 

underground concrete culverts direct discharge from the lower weir basin to the Mhmi-Erie Canal. 

Discharge then moves along an unused portion of the canal into the Great Miami River. 
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9.4 Overtlow Pond 

The overtlow pond is an open-topped impoundment with dimensions of approximately 300 ft on each side. 

It is lined with a minimum of 3 ft of compacted in situ clay. The pond is built with earthen dikes and has a 

5,000,000 gallon capacity. Construction details are Included in the Site Scoping Report: Vdume 4 - 
Engineering Map Series (DOE 1991). This vdume will retain all facillty effluents for h e  days In the event of 

a contaminant spill. Retention time in the pond allows settling of 95% of all silt (RFA 1988). The elevation 

of the pond base is 706.0 ft. The elevation at the crest of the earthen dikes surrounding the pond is 716.0 ft 

at the lowest point. The normal pod elevation in the pond is variable and dependent upon plant effluent 

discharge vdumes and seasonal changes in precipitation. The overflow pond effluent is discharged 

through a standpipe located in the northwest corner of the pond. The standpipe carries wastewater 

through NPDES Outfall 002 to the Miami-Erie Canal and the Great Miami River at a rate of approximately 

660,000 gallons per day (RFA 1988). The overflow pond is designed to maintain approximately three feet 

of freeboard during an estimated 2-year flood event (DOE 1991 in preparation). 
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APPENDIX B 

CLOSURE DOCUMENTS FOR PAST 

HAZARDOUS WASTE STORAGE AREA 

(OLD BUILDING 72) 



DATE: August 12, 1985 

U.S. DEPARTMENT OF ENERGY 
ALBUQUERQUE OPERATIONS OFFICE 

DAYTON AREA OFFICE 
m memorandum 

SUBJECT: Approval of Closure Plan for Hazardous Waste Storage 
Facility - Bldg. 72 / 

To: Mr. H. L. - 
;:;(,, 

Mound 

Attached is a copy of a letter from Warren W. Tyler, Director, 

Ohio EPA, approving' subject closure plan. Please note the 

additional conditions imposed by the Ohio EPA and the sub- 

mission of the "certifications" upon completion. 

If you have any questions, please contact D. S. Ingle, X-3597. 

R. M. Munson, Chief 
Administrative Branch 

Attachment: 1 cy 

cc: R. K. Blauvelt, MRC, w/cy 



I certify ',!ii; ts be t:tle and atcurate Co2y of tile 

1.ff1rijI dccznlcr;t as filed in the records of the GI11d 

August 8, 1985 

Hr. James Horley 
Area Manager 
Department o f  Energy 
P.O. Box 66 
Hlamisburg, Ohio. 45342 AUG E 1985 
M r .  nor iey :  

SUBJECT: U.S. Department o f  Energy, Mound F a c i l i t y  (05-57-0677) 
--v y-.- -, --.-.. .- 

On January 24, 1985, t he  U.S. Department o f  Energy, Mound f a c X y ,  subml t t e d  
t o  Ohio EPA a p a r t i a l  c losure  p lan  f o r  the  hazardous waste storage area on 
Mound Road, Hlamtsburg, Ohio. The p a r t i a l  c losure  p lan  was submitted pursuant 
t o  Rule 3745-66-12 o f  t he  Ohio Admin is t ra t i ve  Code (OAC) l n  order  t o  
demonstrate t h a t  U.S. DOE, Mound's proposal f o r  c losure  complles w i t h  the 
requ i  rements o f  OAC Rules 3745-66-1 1 and 3745-66-1 2. 

The p u b l i c  was g iven the  opportuni ty  t o  submit w r i t t e n  comnents regarding the 
p a r t i a l  c losure  p lan  o f  U.S. DOE, Hound i n  accordance w i t h  OAC Rule 
3745-66-12. No comnents were received by Ohio EPA i n  t h i s  matter.  

Based upon review o f  the  company's submit ta l ,  I conclude t h a t  the  c losure p lan 
f o r  the  hazardous waste f a c l l i t y  a t  U.S. DOE, Mound meets the  performance 
standard contained i n  OAC Rule 3745-66-11 and complies w l t h  the  pertinent 
p a r t s  o f  OAC Rule 3745-66-1 2. 

The c losure  p lan  submitted , to  Ohio EPA U.S. DOE, Mound i s  hereby :approved, 
w l t h  the  fo l l ow ing  condi t ions:  

(1) S o i l  samples:.should be taken f rom near the  edges o f  the  drum storage 
area's concrete. Samples should be taken a t  a depth o f  0-6 inches. A t  
l e a s t  one composite s o i l  sample should be taken on each o f  t h e  four  
sides o f  t h e  storage area. Each composite sample should be composed o f  
a minimum o f  f ou r  grab samples. 

(2)  A t  a mlnlmwa, analyses should be conducted f o r  halogenated v o l a t i l e  
organlcs as ln'U:S'?fPA'~'~Test Methods f o r  Evaluat ing S o l i d  Waste. 
Physical/Chemlcal Methodsa (SW-846). 

(3) S o i l s  w i t h  concentrat ions o f  these compounds above the  de tec t i on  l l m i t  
as def ined by SW-846 methods s h a l l  be considered t o  be contaminated w i t h  
hazardous waste. 

State of Ohlo Envlronrmrital Protection Agency 
361 E. Broad St., Columbus, Ohio43216-1049, (614) 466-8565 



M r .  James Hor ley,  Area Manager 
Department of Energy 
Page 2 
August 8, 1985 

You are  n o t i f i e d  t h a t  t h i s  a c t l o n  of t he  D l rec to r  i s  f i n a l  and may be appealed 
t o  the  Environmental Board o f  Review pursuant t o  Sect ion 3745.04 o f  the Ohio. 
Revised Code. The appeal must be I n  w r i t i n g  and set  f o r t h  the  a c t i o n  
complained of and the  grounds upon which the  appeal i s  based. I t  must be 
f i l e d  w i t h  the  Environmental Board o f  Review w i t h l n  t h i r t y  (30) days a f t e r  
n o t i c e  o f  t he  D i r e c t o r ' s  ac t ion .  A copy o f  t he  appeal must be served on the 
D l  r ec to r  o f  t h e  Ohio Environmental P ro tec t i on  Agency and the  Envi ronmenta 1 
Enforcement Sect ion  o f  t h e  O f f  i c e  o f  t he  At torney General w i  t h l n  th ree  (3 )  
days o f  . f i l i n g  w i t h  t h e  Board. An appeal may be f l l e d  u i t h  the  Environmental 
Board o f  Review a t  t he  f o l l o w i n g  address: 

Environmental Board o f  Revlew 
250 East Town S t r e e t  
Room 101 
Columbus, Ohio 43266-0557 

When c losure  i s  completed, the  Ohio Admin ls t ra t i ve  Code Rule 3745-66-15 
requi res the  owner o r  operator  o f  a f a c i l i t y  t o  submit t o  t h e  D i rec to r  o f  t h e  
Ohio EPA c e r t i f i c a t i o n  by the owner o r  operator and a reg i s te red  pro fess iona l  
engineer t h a t  t h e  f a c i l i t y  has been closed I n  accordance w i t h  t h e  approved 
c losure plan. These c e r t i f i c a t i o n s  should be submltted to :  

Ohio Envi ronmental P ro tec t i on  Agency 
D i v i s i o n  o f  S o l i d  and Hazardous Waste Management 
A t t t n :  Thomas E. Crepeau, Manager 
Data Management Sect ion 
P.O. Box 1049 

umbus. 0 43266-01 49 uhjg bimtwital f'oreglioii A999 
BllWOl BI~MIS JOUKWll 

AUG C 1985 

. ...- ------I . .  . . - . ... 
cc: Tom Crepeau, DSHW 

Tom C a r l l s l e ,  DSHWn 
Chr is  Bowers, DSHWn 
Dan Banaszek, U.S. €PA, Region V I certify this ta be a true and accurate copy of the 
Rebecca Strom, U.S. €PA, Regton V ,.fficial dccumcnt as filcd in the records of the Ohio 
Don Marshal l ,  SWDO, Ohio EPA E::viron~r ntal Protection Agency. 

CERTIFIED MAIL . ; y :  
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1. AUILDING 7 2 .  STORAGE FACILITY 

We plan to  close and relocate  the current  hazardous waste storage 
f a c i l i t y  (Bldq. 7 2 )  a t  Mound during l 46~ - ,  D l ? ?  

I - 3 -tl' 
Performance Standard - The hazardous waste storage f a c i l i t y  w i l l  
be closed i n  a  manner tha t  minimizes the need for  fur ther  main- . - 

tenance and tha t  cont ro ls ,  minimizes, o r  eliminates,  t o  the extent 
necessary t o  protect  human heal th  and the environment, post- 
c losure escape of hazardous waste or  const i tuents  or decomposition 
products t o  the atmosphere, surface water, and ground water. 

F a c i l i t y  Conditions - Hazardous wastes generated a t  the s i t e  a re  
mostly combustible and flammable l iquids  and waste o i l s ,  although 
o ther  l iquid an3 so l id  wastes a l s o  are  produced. Wastes a re  
stored pr inc ipa l ly  i n  55-gallon drums. 

The composition of v i r t u a l l y  a l l  hazardous waste generated a t  t h i s  
s i t e  i s  known from process conditions;  hence, hazardous waste 
charac ter iza t ion  w i l l  be accomplished mostly by declarat ion 
instead of chemical analysis .  I f  necessary, chemical analyses 
w i l l  be conducted t o  ident i fy  unknown wastes. 

Upon rece ip t  of approval of our Closure Plan, the closure schedule 
w i l l  be i n i t i a t e d .  A l l  hazardous waste i n  storage w i l l  be sent  @ off s i t e  f o r  disposal o r  placed on s k i d s  temporarily i n  a  limited 
access area u n t i l  the  relocated f a c i l i t y  is ready for  use. ~ l l  of 
the closure a c t i v i t i e s  described i n  t h i s  plan w i l l  be completed 
w i t h i n  s ix  months. 

Estimated Maximum Waste Inventory i n  Storaqe - Based on current  
and projected wastes generated a t  t h i s  s i t e ,  we estimate a  maximum 
inventory of 150,000 pounds of wastes i n  storage a t  any given time 
during the l i f e  of our storage f a c i l i t y .  

Removal of Inventory - A l l  hazardous waste t o  be shipped o f f s i t e  
for  disposal  w i l l  be sent  t o  an EPA-approved f a c i l i t y .  Contain- 
er ized hazardous waste w i l l  be shipped from storage i f  the exis t -  
ing containers  are  deemed t o  be s a t i s f a c t o r y  for shipment. I f  the 
s toraqe  containers a re  defect ive.  the wastes w i l l  be   laced i n  a  
large; container of acceptable & a l i t y  for  t ransportat ion t o  an 
of f s i t e  disposal  f a c i l i t y .  

Decontamination of the  F a c i l i t y  - O u r  container storaqe f a c i l i t y  
w i l l  be decontaminated a t  c losure by removing a l l  hazardous waste 
an.1 residues from equipment and s t ruc tures .  We w i l l  complete the 
s teps  l i s t e d  below and described i n  subsequent paragraphs. 



1. Identify which items are contaminated and determine the nature 
and extent of contamination. 

2. Select appropriate cleaning procedures including equipment and 
media. 

3. Decontaminate items, and collect and containerize cleaninq 
fluids and residues for offsite disposal. 

4. Send for offsite disposal those items that cannot be properly 
decontaminated. 

o Identification of Waste to be Removed 

We will identify the items to be decontaminated from our 
knowledge of past storage practices and operations involving 
hazardous wastes. We will visually inspect the identified 
items to determine the nature and extent of contamination. ~f 
necessary, samples of contaminating waste will be taken and 
analyzed to identify or confirm waste composition or 
characteristics. 

o Cleaninq Media, Equipment and Procedures 

We will refer to the CRC Handbook of Chemistry and Physics for 
information on solvents for specific waste compositions or 
components in order to select appropriate cleaning media for 
removing soluble wastes from items. Wastes soluble in water 
will be removed from items by flushing with water, then 
washing the items with soap and water. Organic solvents will 
be used as needed to dissolve and remove wastes from itens: 
such items will then be washed with soap and water to remove 
any organic residues. Special cleaning liquids will be used 
if deemed necessary on the basis of unusual solubility charac- 
teristics of the waste involved. Acidic and basic wastes will 
be neutralized to convert them into a safe, deactivated state. 

The following cleaning procedures are representative of those 
that will be used for decontamination of the storage facility 
and associated equipment at closure: 1) washing with soap and 
water, 2 )  solvent flushing, 3 )  hydraulic scouring and blast- 
ing, 4) steam blasting, and 5 )  manual or mechanical removal of 
waste. After decontamination, we will visually inspect all 
equipment, structures and surfaces for evidence of residual 
wastes. If none is found, the item will be considered to have 
been adequately decontaminated; if waste is evident, addition- 
al cleaning will be completed until the item passes the visual 
inspection test. 

Cleaning will be completed using various types of equipment 
includinq 1) drums and other large containers for collecting - - 

waste fluids and residues, 2 )  any contaminated vessel, piping, 

a 



e t c . ,  i t s e l f ,  3 )  hoses, portable  pumps and vacuum equipment, 
and 4 )  hand tools ,  shovels and earth-moving equipment for d i r t  
removal. For example, small items (such as  contaminated 
pumps) can be placed i n  a  drum o r  large container for  decon- 
tamination. I f  any ins ta l led  equipment (such as  piping and 
vesse ls )  must be decontaminated i n  place, containers w i l l  be 
placed a t  the equipment o u t l e t  t o  c o l l e c t  cleaning f lu ids .  ~f 
a  large surface (such as  the drum holding area)  is to  be 
cleaned, small dam-like s t ruc tu res  or  p l a s t i c  overlays w i l l  be 
placed on the surfaces t o  control  the flow of cleaning f l u i d s ,  
which w i l l  he removed from the surface by vacuum or  mopping 
and placed in to  containers for  disposal .  A l l  empty containers  
previously used for  hazardous waste storage w i l l  be 
decontaminated for  re-use o r  shipped o f f s i t e  for  disposal .  
Waste residues from the decontamination procedure a l s o  w i l l  be 
sent o f f s i t e  for  disposal.  

We w i l l  determine the po ten t i a l  for  penetration of waste in to  
the concrete s t ruc tu re  and the underlying and adjacent s o i l  
owing t o  leaks o r  s p i l l s .  Cracks and damage t o  the diked 
enclosures w i l l  be ca re fu l ly  examined for  evidence of penetra- 
t ion.  I f  severe contamination is observed and found t o  be 

; beyond the p o s s i b i l i t y  of s a t i s f a c t o r y  decontamination, the 
concrete area w i l l  be broken i n t o  pieces,  removed, and shipped 
o f f s i t e  for  disposal i n  a  l a n d f i l l .  If  no contamination is 

. found, the concrete w i l l  be removed and landf i l l e d  ons i te .  I f  
- contaminated s o i l  is found below the pad o r  elsewhere, i t  w i l l  

be excavated, containerized, and sent  for  of f s i t e  disposal.  
I f  necessary, s o i l  'samples w i l l  be taken and analyzed t o  
determine contamination. 

Items t h a t  cannot he properly decontaminated and contaminated 
: disposable items w i l l  be enclosed and sent for  o f f s i t e  

disposal probably by l andf i l l ing .  

Personnel Safety Equipment 

Personnel protect ive equipment and sa fe ty  requirements during 
decontamination w i l l  be appropriate t o  protect  against  known 
o r  potent ia l  hazards. Equipment w i l l  be selected based on the 
type, concentration, p o s s i b i l i t i e s ,  and routes  of personnel 
exposure from the substances present. I f  the types of mater- 
i a l s  and p o s s i b i l i t i e s  of contact a re  unknown or  not c l e a r l y  
iden t i f i ab le ,  a  more subject ive determination w i l l  be made of 
personnel protect ive equipment required. Using the best  
ava i lab le  information, the appropriate  leve l  of protection 
w i l l  be selected from the I n t e r i o r  Standard Operating Safety 
Procedure provided by U.S. EPA (Apri l  1981) : 

Level A - When the highest ava i lab le  leve l  of respi ra tory ,  
s k i n  and eye contact protect ion is needed. 



Level B - When the highest level of respiratory protection is 
needed, but exposure to small unprotected areas of 
the body is unlikely or concentrations are known to 
be within acceptable exposure standards. 

Level C - When the type(s) and concentration(s) of respirable 
material are known, the material has adequate 
warning properties, or the material is reasonably 
assumed to be not greater than the protection 
factors associated with air-purifying respirators; 
and exposure to the few unprotected body areas is 
unlikely to cause harm. 

Level D - When the site is positively identified as having no 
toxic hazards, the basic work uniform should be 
worn. 

For example, Level A protection could be indicated if: 

1. The type(s) and concentration(s) of toxic substances are 
known and any of the following conditions exist: 

o Atmospheres that are immediately dangerous to life 
and health. 

o Known atmospheres or potential situations that would 
affect the skin or eyes or be absorbed into the 
body. 

o Oxygen-deficient atmospheres with the above 
conditions. 

2. The type(s) and/or potential concentration(s) of toxic 
substances are unknown. 

3 .  Total vapor readings indicate 500 ppm to 1,000 ppm on 
instruments such as the photoionizer or organic vapor 
analyzer. 

For Level A, the following personal protection equipment would be 
used: 1) positive pressure SCBA totally encapsulating suit, 2) 
inner chemical-resistant gloves 3) chemical-protective boots, 4) 
outer chemical-resistant gloves, 5 )  cotton underwear, 6) hard hat, 
7) disposable protective suit, gloves and boots, 8) coveralls, and 
9) 2-way radio communications. Other equipment is prescribed by 
U.S. EPA for Levels B, C and D. 

Personnel involved in decontamination procedures will practice 
g.>od personal hygiene. Directives will be provided pertaining to 
the fit of respiratory protection equipment, corrective lenses, 
contact lenses, eating and smoking areas, and toilet facilities. 



Such p e r s o n n e l  t h e m s e l v e s  w i l l  b e  d e c o n t a m i n a t e d  b e f o r e  l e a v i n g  
t h e  work s i t e ,  d e p e n d i n g  on t h e  s e r i o u s n e s s  o f  t h e  c o n t a m i n a t i o n .  
Impermeab le  c l o t h i n g  w i l l  b e  f l u s h e d  w i t h  w a t e r  b e f o r e  b e i n g  
removed by t h e  p e r s o n  w e a r i n g  i t .  B o o t s  w i l l  b e  s c r u b b e d  w i t h  
d e c o n t a m i n a n t  or s o a p  and w a t e r .  C l o t h e s  w i l l  be  p l a c e d  i n  marked 
c o n t a i n e r s  f o r  l a u n d e r i n g .  P e r s o n s  w i l l  shower  c o m p l e t e l y  u s i n g  
s o a p  and w a t e r  b e f o r e  d o n n i n g  c l e a n  s t reet  or work c l o t h e s .  Waste  
w a t e r s  f rom l a u n d e r i n g  and o t h e r  a c t i v i t i e s  w i l l  b e  t r e a t e d  as  
c o n t a m i n a t e d  u n t i l  p r o v e n  o t h e r w - i s e .  

C l o s u r e  C e r t i f i c a t i o n  - When c l o s u r e  o f  t h i s  h a z a r d o u s  w a s t e  
f b e e n  c o m p l e t e d ,  a  r e g i s t e r e d  p r o f e s s i o n a l  
e n g i n e e r  from t h e  Mound s t a f f  w i l l  c e r t i f y  to  t h e  R e g i o n a l  
A d m i n i s t r a t o r  t h a t  c l o s u r e  a t  t h i s  s i t e  is c o m p l e t e .  

OTHER TEMPORARY STORAGE AREA 

B e c a u s e  t h e  pe rmanen t  h a z a r d o u s  w a s t e  s t o r a q e  f a c i l i t y  ( B l d g .  7 2 )  
was n o t  i n  i t s  f i n a l  form and p r o c e d u r e s  f o r  t h e  p r o p e r  u s e  o f  t h e  
b u i l d i n g  were s t i l l  b e i n g  d e v e l o p e d ,  i t  h a s  been  n e c e s s a r y  t o  
t e m p o r a r i l y  s tore a p p r o x i m a t e l y  f i f t y  drums and o t h e r  c o n t a i n e r s  
o f  w a s t e s  on a  d i r t  pad a d j a c e n t  t o  Bldg.  72. Such t e m p o r a r y  
s t o r a g e  w i l l  c o n t i n u e  u n t i l  t h e  r e l o c a t e d  pe rmanen t  f a c i l i t y  i s  

" 2 r e a d y  f o r  u s e .  To b e t t e r  manage t h e s e  wastes, t h e s e  c o n t a i n e r s  
h a v e  been  p l a c e d  on  wooden s k i d s  and i n s p e c t e d  r e g u l a r l y  f o r  
e v i d e n c e  o f  l e a k i n g .  I f  a  l e a k i n g  c o n t a i n e r  i s  found ,  t h e  w a s t e s  

.. . : :will  be t r a n s f e r r e d  t o  a n o t h e r  n o n - l e a k i n g  c o n t a i n e r .  When s p a c e  

0 becomes a v a i l a b l e  i n  t h e  r e l o c a t e d  f a c i l i t y ,  s u c h  w a s t e s  w i l l  b e  
r e l o c a t e d  t h e r e ,  and u s e  o f  t h e  d i r t  pad w i l l  b e  d i s c o n t i n u e d .  
. S o i l  s a m p l e s  w i l l  h e  t a k e n  to  d e t e r m i n e  t h e  n a t u r e  and e x t e n t  o f  

. , ' . . . p o l l u t a n t  p e n e t r a t i o n  i n t o  t h e  soi l .  Con tamina ted  s o i l  w i l l  b e  
. e x c a v a t e d ,  p l a c e d  i n t o  c o n t a i n e r s ,  and  s e n t  o f f s i t e  f o r  d i s p o s a l .  

- - 3 .  SCHEDULE FOR CLOSURE 

The f o l l o w i n g  s c h e d u l e  i n c l u d e s  t h e  b a s i c  a c t i v i t i e s  t h a t  would b e  
c o m p l e t e d  a t  c l o s u r e .  A l l  c l o s u r e  a c t i v i t i e s  w i l l  b e  c o m p l e t e d  
w i t h i n  s i x  months  a f t e r  s tar t .  

Month A f t e r  S t a r t  A c t i v i t y  

1 I d e n t i f y  a n y  unknown wastes. 

Comple te  a n y  o n s i t e  waste t r e a t m e n t ,  and  
remove s t o r e d  w a s t e  and s h i p  f o r  o f f s i t e  
d i s p o s a l  per EPA-approved c ' l o s u r e  p l a n .  

Remove h a z a r d o u s  w a s t e  and r e s i d u e s  f rom 
a n y  d i s c h a r g e  c o n t r o l  equ ipment  and a n y  
d i s c h a r g e  c o n f i n e m e n t  s t r u c t u r e s .  



Honth After Start Activity 

Decontaminate equipment by removing all 
hazardous waste and residue; collect and 
containerize cleaning fluids and residues. 

Remove electrical service, roof, and 
concrete pads. 

Dispose of all equipment, structures, and 
wastes/residues intended for discard. 

6 Complete any remaining activities. 

Submit certification to EPA that facility 
has been closed per specifications in 
approved closure plan. 

4. COST ESTIMATE FOR DEMOLITION OF BUILDING 72 

Using the basic procedure outlined in this plan, the cost associ- 
ated with such work is estimated to be $154,300, as shown in the 
following table. This cost may be less if decontaminated mater- 
ials can be re-used instead of disposed of. 

A. Removal of roof structural steel 

1. Material - 
16 steel boxes 2' x 4' x 7' EPA approved 

2. Labor- 

a. Welders 3 man-weeks 
b. Sheetmetal 2 man-weeks 
c. Laborers 4 man-weeks 
d. Forklift 1 man-week 
e. Driver 1 man-week 

B. Removal of electrical services 

1. Material - 
1 Steel box 4 '  x 4 '  x 7' 

2. Labor - 
Electricians - 0.5 man-week 

C. Removal of concrete pads from area 
60' x 4 0 '  with soil to depth of 6 inches 
to 1 foot (2400 ft3). 

1. Material - 
48 steel boxes 2 '  x 4' x 7' EPA approved 



2. L a b o r -  

a .  Masons 4 man-weeks 
b. Backhoe Opera to r  2 man-weeks 
c. Laborers  8 man-weeks 
d .  Welders 1 man-week 
e. F o r k l i f t  Ope ra to r  1 man-week 
f .  D r i v e r  1 man-week 
g.  S u p e r v i s i o n  1 man-week 

D. R e s t o r a t i o n  

Seed and Sod 

E. Othe r  

A n a l y t i c a l  S u p w r t  

F. D i sposa l  Cost ( i n c l u d i n g  t r a n s p o r t a t i o n )  

G.  S u b t o t a l  Contingency ( 25%) 

T o t a l  Cost 

( Revised 4 / 2 4 / 8 4 )  



Yr. JGmes A .  Mor !sir 
Area Manager 
U.S. Departrent of Energy 
Dayton Area Office 
P. 0. Box 66 
Miamisburg, .OH 45342 

Dear Hr. !.lorely: 

Closure of Former Waste Storage Facility 

Enclosed is a summary of Actions Conpleted for Closure a n d  a 
laboratory report from Bawser-Morner, Inc. dated July 21, 1 9 8 6  
to be focqardsd to: 

Mr. Don MarsP~all 
Ohlo Environ~e~tal Protection Agency 
Soutl-~we~t District Office 
7 East Fourth Strcst 
Daytcn, 03 45402-2086 

1 .  Marskal 1 reqilcs'it-d t h c  snclosed information or? Cctc?ber 3 i i l  

a telephone conversation wit?. Mr. Munson. 

This infornation ].lad b e e n  included in the package sent to your 
office on August 8 .  

Very truly yours, 

Richard K. Blauvelt 
Sr. Waste Management Specialist 

Approva 1 bc: A .  A .  Neff, w/o enc 
L. R. Baird C. S. Friedman, w/o enc 
Associate Director, Mound R. K. Blauvelt, w/enc 
Director, Administration R, J. Janowiecki, w/enc. 

RKB : km 
Enclosure 

cc: J. -4. Rorley (2) 

MONSANTO RESEARCH CORPORATIOH P.O. BOX.32 Miamisburg. Ohio 55342 

a subs~a~ary ol tAonfanto Company 
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& < j  s l l o ; l  t h e  c o n s : r u c t i o : :  ! I :  .::.=.:.. . . 1 .,I , t h e  f o r z e :  
i a = j r d o u s  w a s t e  s t o r 3 g e  f 3 c L l i : ; f  ;5fG.:. 7 : )  , a J  L O  52 ;.=l.:ia:a,j - 3 . . L 

t o  a n o t h e r  a r e a  o f  O u r  S i z e .  L A C  -:-1 - x i :  X Z S  c L ~ s ~ G  anC ; : ,J:  -. f a c i l i t y  o f  e q u i - j a l e n t  c2??:iE: ~ - 2 -  c ~ : s : : u c I ~ ~ .  L n e   par:;^: 
c i o s u r e  p l a n  a p p r o v e d  by t3.e O h i o  Z ? L  s a r  f ~ i l o w e d  L O  t h e  e ~ = c - c  
n e c e s s a r y ,  a s  d e t e r z i x e d  b:: t h e  f i c a i r - ; s  d x r i z g  t h e  : l o s u r =  
p r o c e s s .  T h e  f o l l o v i n ~  r c c L o n s  w e r e  c o a p l e : e a :  

1 .  Some o f  t h e  u a s t e  f a r x e r l y  s c o r s d  i n  t h e  o l d  u a i :  vaa 
s h i p p e d  o f f s i ~ e  f o r  d i s p o s a l  w h i l s  :hz r s n a i n a e r  was  
p l a c e d  i n  t h e  r e l o c a t e d  s t o r a g e  f a c i l i t y .  

2 .  T h e  d i k e d  c o n c z e t e  b a y s  w h e r e  w a s t e  was f o r z e r l y  s t a r e d ,  
t h e  e l s c c r i c a l  s e r v L c o ,  a n d  t h e  s c o e l  r o o f - s u p p o r t  k e a a s  
o f  t h e  f o r a e r  f z c i l i t y  v e r e  e x a n i n e d  f o r  e v i d e n c e  o f  
c o n t s n i n a c i o n  b u t  n o n e  was  f o u n d .  O c c a s i o n a l  
d i s c o l ~ r a t i 3 n s  o r  s t a i n s  w e r e  o b s e r v e d  a c d  f a a n d  t o  b e  
s u p e r f i c i a l .  D e c o n t a n i n a i i o n  o f  t h e  o l d  f a c i l i t y  was n o c  
n e c e s s a r y .  Xo m a j o r  c r a c k s  o r  e v i d e n c e  o f  was:.= 
p e n e i r a t i o n  t h r o u g h  t h e  c o n c r e t e  w a s  n o t e d .  Lie p l a n  :a 
r e a o v e  a n d  l a n d f i l l  t h e  c o n c r e : ~  b a s e ,  a f t e r  c l o s u r e  i s  
c o n s i d e r e d  c o n p l e t e d .  

3 .  A s m a l l  c o n c r e t e  f l o o r  s u n ? ,  l o c a t e d  i n  a  s s a l l  d i k e d  a r e a  
i n  o n e  c o r z e r  o f  t h e  o l d  f a c i l i t y ,  was f o u n d  t o  b e  
partially f u l l  o f  e s s e n t i a l l y  r a i a u a t e r .  T h e  sump l i q c l d  
Gas r e m o v e d  a n d  c o n ~ s i n e r i z e d  f o r  f u t u r e  a n a l y s i s  a n d  
d i s p o s a l .  3 0  c r a c k s  o r  o t h e r  e v i d e n c e  o f  v a s i e  
p e n e t r a t i c n  t h r ~ u g h  t h e  sump w a l l s  o r  b a s e  v a s  n o t o i .  
S t a i a s  o n  t i l e  s u n p  c o n c r e t e  w e r e  . s u p e r f i c i a l .  

4 .  O h i o  E P A ' s  l e t t s r  o f  A u g u s t  8 ,  1985 ,  r e q u e s t e d  t h a t  s o i l  
s a m p l i n g  a n d  a n a l y s i s  b e  c o n d u c t e d  a r o u n d  t h e  f o r s e r  
s t o r a g e  f a c i l i t y .  On S e p t e m b e r  5 ,  1 9 8 5 ,  s o i l  s a m p l s s  f r o m  
e a c h  s i d e  o f  t h e  b u i l d i n g  w e r e  c o m p o s i t e d  a n d  a n a l y z e d  
u s i n g  p r e s c r i b e d  E P A  t e s t  m e t h o d s .  S o i l  a n a l y t i c a l  
r e s u l t s  a n d  q u a l i t y  c o n t r o l  d a t a  a r e  p r o v i d e d  i n  t h e  
e n c l c s e d  B c v s e r - t l o r n e r  l e t t e r  d a t e d  A p r i l  1 5 ,  1986 .  

5.  B a s e d  o n  t h c  d a t a  r e p o r t e d  by Bowser - i . fo rne r  a n d  t h e  
c r i t e r i o r i  e s t a b l i s h e d  b y  OEPA f o r  c o n t a m i n a t e d  s o i l ,  w e  
r e m o v e d  a n d  c o n t a i n e r i z e d  s o m e  o f  t h e  s o i l  a d j a c e n t  t o  t h e  
w e s t ,  e a s t ,  a n d  s o u t h  s i d e s  o f  o l d  B l d g .  7 2  o n  F e b r u a r y  7 ,  
1 9 8 6 .  I n  a d d i t i o n ,  we h a d  c o n f i r a a t o r y  s a m p l e s  t a k e n  o f  
t h e  n e w l y  e x p o s e d  a n d  f o r m e r l y  u n d e r l y i n g  s o i l .  
A n a l y t i c a l  d a t a ,  s h o w n  i n  B o w s e r - H o r n e r ' s  l e t t e r  d a t e d  
A p r i l  1 8 ,  1 9 8 6 ,  i n d i c a t e d  t h a t  n o  h a l o g e n a t e d  v o l a t i l e  
o r g a n i c  c o m p o u n d s  w e r e  d e t e c t e d .  
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. . .. .. .. .. .d . . 1 ,  1 9 8 6 .  ; - r .a ly: ical  r n s u i z s ,  s n o v n  LT: 
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I c e r t i f y  t h a t  t h e  f o r z t e r  v a s t e  s t a r s z e  f a c i l i t y  ( 3 1 d g .  7 2 )  h a s  
b e e n  c l o s e d  i n  a c c o r d a n c e  w i t h  t h e  a p ? r o v e d  p a r r i a l  c i c s u ; =  ? l a n  
as n o t e d  a b o v e .  

D a t e  / ' F r e d r i c k  C .  K r a c h  " L  
,..ee r R e g i s r e r e d  P r o f e s s i o n a l  Eng'- 



2aDor~  to: fllonsanto Ressarch Corpora t;lsr: 
P .  0. Box 32 
Mi arni sburg , OH 45342 
At tn :  Mr. Rick Hampel 

Selort on: Four ( 4 )  Soi l  Samples from One (1) Location iieseived f o r  Composi tin! and 
Anaiysis  o f  Halogenatzd V o l z ~ i i e  O r ~ c n i c  Compounds, on J u l y  I, 1986. 

SAMPLE 13ENTIFICATI9N: 

The sample l o c z t i o n  was i d e n t i f i e d  as North Bldg. 72. 

ANALYTICAL METHOD : 

Tho sample was analyzed by Method 8010 i n  "Tes t  Methads for t h e  
Eva1 u a t i o n  of  Sol i d  >iaste ,  Physical /Cheniczl  Methods," €PA SW-846. 
- - ILST RESULTS: 

No compounds were de tec t ed ;  the d e t e c t i o n  limits f o r  a l l  compounds ranged 
from 0.05 mg/kg t o  1.00 mg/kg. S p e c i f i c a l  l y ,  1 , l , l - t r i c h l o r o e t h a n e  was not 
d e t e c t s d ;  t h e  d e t e c t i o n  l i m i t  was 0.10 nig/kg. 

QUALITY ASSURANCE: 

To t h e  cornposi t e d  sanp! 2 ,  known concen t r a t ions  o f  ssven ( 7 )  orgznic  conpotinds 
wsre added. The percent  r ecove r i e s  f o r  each compound i n  t h e  composite sample a r e  
given i n  the fo l lowing  t a b l e .  

X Recovery 

L,1-di ch l  oroe thane  
1,2-di ch lo roe thane  
1 , l -d i ch l  oroethyl ene 
Trans-1,2-dichloroethyiene 
1 ,l , 1 - t r i ch lo roe thane  
T r i c h l  o roe thy lene  

- Continued - 

All Reports Rcmatn The Con/idenrial Propwry Of Bowsw-Morner And No,P~~blication Or Distribution 

Of Reports MW 8s  Made Wtthout Our Express W r i m  Conwm tcep t  As Authorirrd 8 y  C0mfcL 



. . ? , c $ j c a t e  zna iys i s  7erforned  on t he  C C Z P S Z I ~ C P -  _ - > ^ -  -,.... a :- _ ;:,a4---- , , d - ~ C f  r,c 

Respectful ly Sxbmirted, 

BOWSER-XORNER, INC. 

*James M. Kernper 
Chemi s t  
Analytical Sciences Division 

JiK/ 1 u 
1-Cl ient  
2 -F i l e  

41: samples recovered f o r  t h i s  project will  be retained a t  this laboratory f o r  a 
pericd o f  3 0  days unless we arn informed to the contrary. 



423 DAVIS AVEi iL 'E .  ?.? .  25% 51.  DAYTON, O H I O  4546: 

ENG:NEE? ::lG REPORT 

REPORT TO: Monsanto Research Corporation REPORT DATE: October 21,1985 
P.O.  Box 32 
Miamisburg, Ohio 45342 REPORT NO. 28561- 1085-531 

Attention: Mr. Rick Hampel 

REPORT ON: Sampling and Analyses of Soil  Near Edge of Building 72 Concrete Slab, 
Monsanto Research Corporation Faci l i t y ,  Miami sburg , Ohio  

Bowser-Morner, Inc. was authorized by purchase order  number 50430 d a t e j  
August 20, 1985 t o  proceed with the work out1 ined on the purchase order 
a t  the subject  s ire.  

On Seotember 5,  1985 s ixteen soi l  samples were taken a t  four locations 
on a l l  s ides of the concrete s l ab .o f  building 72 from 0" t o  6" d e p t h .  
The soi l  samples were placed in a i r  t i g h t  glass j a r s ,  f i l l e d  t o  the  top, 
and returned t o  our laboratory. One composite sample was taken from each 
of the  four samples representing so i l  on one s ide  of the  building. This 
msul ted  i n  four  composite samples. Sample location plan i s  included 
with t h i s  reDort. 

Each of the  four composite so i l  samples were analyzed f o r  halogenated 
vo l a t i l e  organics per EPA Method.8010 in  SW-846 and as a check also 
by EPA Method 8240. 

The resu l t s  of tests a r e  as  follows: 

Side of Concrete Slab Com~ound Results - Units 

West side of Concrete 1,l.l- Tri chl oroethane 438.0 ug/Kg - ~ r 3 8 p p -  
Tri chl oroethene 4000.0 ug/ Kg Y .o t p B -  

East s ide  of Concrete 1.1.1- Tri chloroethane 18000.0 ug/Kg I V , : ~  

Trichl omethene 7560.0 ug/Kg 7. G W M  

North s ide  of Concrete 1.1.1- Trichloroethane 500.0 ug/Kg . s p p , .  

South s ide  of Concrete 1,l.l- Trichloroethane 750.0 ug1Kg . 7 r , 1 p n  

Tri chl oroethene 813.0 ug/ Kg P r i p  ,b, 

Please contact  us i f  there a r e  any questions or i f  we can be of 
fu r ther  service.  

Respectful 1 y submitted , 

3- Client 
2- File 
RLD/wcw 

J 
A 1  Remns Remain The Confidmiel Proprry Of B o w r u - M a m  And No Publicmion Or Oirrrburim 
Of Rwms M.r Be Mad* Without Our E . p l m  Written C w u m t  E-01 AS A d ~ ~ l r r d  BV COIV# .  





Yr. Janes A .  Morley 
Are= Yanager 
Dayton Area Office 
U. S. Departsent of Energy 
P. 0. Box  66 
Miamisburg, Ohio 45342 

Desr Hr. Yorley: 

PARTIAL CLSSURE OF WASTS ST'ORAGZ FACILITY 

On Xvc,ur= 6, 19bS, the Ohio EPA approved Mound's partial 
closure plan for closing our existing hazardous waste storage 
facility prior .to occupying the new facility nearing 
completion. Ohio'EPA regulations allow six months for 
completion of closure activities. By February 8, 1986, please 
forward the  enclosed information regarding such closure to: 

Ohio Environmental Protection Agency 
Division of Solid and Hazardous Waste Management 
Attn: Thomas E. Crepeau, Manager 
Data Management Section 
P. 0. Box 1049 
Columbus, Ohio 43266-0149 

This completes the action specified in .our partial closure 
plan. 

Sincerely, 

Richard K. Blauvelt 
Sr. Waste Mgnt. Specialist 

RKB:rn t  
Enclosure 
cc: J. A. Morley,DOE/DAO (2) 

APPROVED: 
L. R. ' ~ a i r d  
Associate Director, Mound 
Director. Administrat ion 

m,sou,p, Ohio 1511 MOMSLMTO RESEARCH CORPORATION P.O. BOX 32 

bee: D. A .  E d l i n 9  
R. J. ~ a n o w i e c k i  
R. A .  ~ e f f  



F.z.FPIAL -'-OSURS OF WASTS STORAGE TACISITY 

To allox :ns conszr:rr:on of needed facilitiss, :he forzor 
hazarciozs xaste stor?;e facility (Buildina 7 2 )  'nad to be 
reioczzrs 7s Enozzor -rea of our site. The oli unit was 

. - 
closed zr- 2 new fzcrlity of equivalent capacizy was 
constructoc. The ctrtial closure plan approved = y  the CSio 
EPA was f3ilowed t? the extent necessary, as deternined by the  
c ,~ndicqs . <=ring the closure orocess. The following aczions 
were compieted: 

1. Because we are relocating our waste storage area as 
opposed to terminating onsite waste storage, some of 
the waste formerly stored in the old unit has Seen 
shipped offsite for disposal while the renainder is 
3eing stored temporarily in a limited access area f3r  
offsite shipment or placement in the new storage 
facility when it is occupied. 

The diked concrete bays where waste was formerly 
stored, the electrical service, and the steel 
roof-support beams of the former facility were. 
examined for evidence of contamination but none was 
found. Occasional discolorations or stains were 
observed and found to be superficial. 
Decontamination of the old facility was not 
necessary. No major cracks or evidence of waste 
penetration through the concrete was noted. We plan 
to remove and landfill the concrete base later. 

3. A small concrete floor sump was located in a small 
diked area in one corner of the old facility. The 
sump was partially full of essentially rain-water. 
The sump liquid was removed and containerized for 
future analysis and disposal. No cracks or other 
evidence of waste penetration through the sump walls 
or base was noted. Stains on the sump concrete were 
superficial. 

4. Ohio EPA's letter of August 1985 requested that 
soil sampling and analysis be conducted around the 
former storage facility. On September 5, 1985, soil 
samples were taken by Bowsek-Morner. Four grab 
samples from each side of the building were 
composited for analysis. Soil samples were analyzed 
using prescribed EPA test methods. Soil analytical 
results and quality control data are provided in the 
enclosed Bowser-Morner letters dated October 21, 1985 
and November 4 ,  1985. Detection lin.!.ts and other 
information are provided in the Bowser-Morner letter 
dated November 26, 1985. 



5. Based on the data reported 5 y  Eowsar-Morner and the 
criterion that you establisned for contaminated soil,.we 
have re3oved and containerized some of the soil adjacent to 
the west, east, and south sides of old Buildinq 72. we 
plan to ship that waste offsite for disposal in the near 
future.. In addition, we have arranged for confirmatory 
samples to be taken of t he  newly sxposed and formerly 
underlying soil to demonstrate that the level of 
halogenated volatile organics in t A a t  soil is below your 
established criterion. 

I certify that the former waste stqrage facility (Building 72) 

has been closed in accordance with the approved partial 

closure plan as noted above. 

Date ' Fredrick G. Kracn 
Registered Professional Engineer 



R E P O R T  TO: '?znsanto 2esearcn Zorpora~:sn R E P O R T  D A T E :  Novemoer 4,1355 
? . O .  Box 32 
:+I amisourg, Onio 45342 R E P O R T  NO.:  28551-i185-552 

Attention: Mr. Rick Hampei 

REPORT ON: Q u a l i t y  Control, Bowser-Morner, Inc., Report Number 28561-1085-531 
d a r e d  Ociooer 21,  1985 

Internal QC Standard Recovery values: 

Composite sample 06 - Bromochloromethane 103% 
2-bormo-1-chloropropane 79% 
l 8 4 - D i C h 1 ~ r 0 b ~ t d n e  89% 

RLD/wcw( B1) 
2-Cl i e n t  
2-Fi  le 

Composite sample 1 0  Bromochloromethane 106 
2-bromo-1-chloropropane 99 
1,4-Dichlorobutane 9 5  

Composite sample 15 I3romochloromethane 108 
2-bromo-1-chloropropIni 108 
184-Dichlorobutano 84 

Composite sample 20 Dromochloromethane 100 
2-bromo-1-chlorop~opane 108 
1,4-Dichlorobutane 9 1  

Respectfully s u m i  tteo, 

Bowser-Morner, Inc. 
,- A 

501 1 .Exploration Oepar 

111 Repons Remom The Confidenr;.l Proerny Of ~ o m e r - ~ & n e r  And No Publiution 01 0isuibur;m 

Of Re~ons Mor Be M ~ d e  Withou Our Etpre,~ Wrirren Content Excem As Auth01iz.d BV C0rnr.a 



TESTI~!G LABORA~ORIES INC. 
;. Cj. BOX j i  >'!-- ;?I OHIO 45401 . . 

! 5 i 3  j 253-8805 
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;:xJ?.T TO: Monsanto Rese2rch Corporation REPORT DATE: Ocrsber 2! , l?P5 
P.O. Sox 32 
Miamisburg, Ohio 45342 - - r - .  REP0P.T NC. c : o L - ~ O E S - ~ Z ~  

Attention: Mr. Rick Hampel 

?E?ORT O N :  Sampl ing and Analyses of Soil Near Edge of Building 72 Concrer? Slab,  
Monsanto Research Corporation Fac i l i t y ,  Miamisburg, Ohio 

Bowser-Morner, Inc. was authorized by purchase order number 50430 dated 
Augus: 20, 1985 t o  proceed with the  work outl ined on the purchase order 
a t  the subject  s i t e .  

On Seotember 5 ,  I985 sixteen s o i l  samples were taken a t  four locations 
on a i l  s ides  of the  concrete s l ab  .of  building 72 from 0" t o  6" depth. 
The soi l  samples were placed in a i r  t i g h t  glass j a r s ,  f i l l e d  t o  the  t a p ,  
and returned t o  our laboratory.  One composite sample was taken from each 
of the four simples representing so i l  on one s ide  of the  building. This 
r j su l t ed  in four composite samples. Sample location plan i s  included 
with t h i s  report.  

Each of the  four composite so i l  samples were analyzed f o r  halogenated 
vo l a t i l e  organics per EPA Method 8010 in SW-846 and as a check a l so  
by € P A  Method 8240. 

The resu l t s  of t e s t s  a re  as follows: 

Side of Concrete Slab Com~ound Results Units - 
West side of Concrete 1,l.l- Trichloroethane 438.0 ug/Kg 

Tri chl oroethene 4000.0 ug/ Kg 

East s ide  of Concrete 1,l ,I- Trichloroethane 18000.0 u9/KC3 
Trichloroethene 7560.0 ug/ Kg 

North s ide  of Concrete 1,1,1-  richl lo roe thane 500.0 ug/ Kg 

South s ide -  of Concrete 1,1,1- Trichloroethane 750.0 ug/ Kg 
Trichl oroethene 813.0 ug/Kg 

Please contact  us i f  there  a r e  any questions o r  if we can be of 
fu r the r  service .  

Respectfully submitted, 

3- Client 
2- Fi le 
RLDIwcw Soi l s  Exploration Dept. 

A 1  Rewns Remmn The Confdenrial Prop- 01 8owrer.Mormr And No Publiutmn Or Oisnburion 
Of Re~ons  May Be Made Wirhour Our Elpress Wrirren Consent EXC~PI  As AuthWi2.d By Comr8~.  



BOWSER \ 
MORNER I 

420 Davis hve. P.O. Box 5 1 Dayton, OH 45401 -005 1 5 131'253-8805 

November 26, 1985 

Mr. Rich :ampie 
Monsanio Research Corporation 
P. 0. Box 32 
Miami sburg, Ohio 45342 

Dear Mr. Hample: 

In response t o  our telephone conversation of  November 25, 1985 
the following are answers through Howard Laboratory on the analyses 
of voiat i le  organics in so i l .  

' 

1 ) A11 EPA reconized vo1 a t i l e  organics are tes ted for;  
approximately 30 compounds. Only those found are  
l i s ted  along with the determined values. 

2 )  Detection l imi ts  a re  as follows 

Halogenated Compounds - 0.6 mg/kg 
Non-Halogenated Compounds - 1.2 mg/kg 

3 )  €PA procedures used are: 

Preparation - EPA $5030 
Analyses - EPA 68240. 

4) The three (3) standards used f o r  .QC are those .recommended 
by the EPA w i t h  e tab le  recovery - 1 imi ts of k 20% 
(80% - 120%). % & A d b &  

I am enclosing a copy of our .Qua1 i t y  Assurance Manual.. Please f i l l  o u t  
and detach lower ha1 f of the th i rd  page and .return to: 

BOWSER~MORNER, INC . 
P. 0. Box 51 
Dayton, Ohio 45401 
Attn: '  Mr. Leon Mil 1 er  

BOWSER-MORNER INC BOWSER-MORNER ASSOCIATES. INC 
Testing Division m i n e e m  Dhrbion 

Other I22 S. S t  Clair S r  P.O. Box 838 Toledo. OH 43696-0838 0 4  191255-8200 
Locado~m 169 L R ~ o l d ~  R d  P.O. BOX 24289 Lotinston. KY 005244289a606/273-9 1 I I 



:espectful l y  Submitted, 

BOWSER-MORNE?, INC.  

Mark A. Binpan, Manager 
Technical Services 
Analytical Sciences Division 

~ B / P c  
enclosure: 



3 Z : j i S E D  . .- LABORATORY R E P O R T  

qepor!on. Four ( 4 )  S~il Samples from each of Four (4) locations received for 
composi ting and analysis of halogenated vol ati 1 e organic compounds, on 
September 6, 1985. 

SAMPLE IDENTIFICATI3N: 

The sampl i n; locations were identi iied as; 

North 31dg. 72 
South 9ldg. 72 
East Bldg. 72 
West 31dg. 72 

ANALYTICAL METHODS : 

The samples were analyzed by method 8010 in "Test Methods for the 
Eva1 uation of Sol id Waste, Physical/themical Methods" EPA SW-846. 

TEST RESULTS : 

The composite samples are 1 isted one at a time, w i t 9  the compounds detected 
and the concentrations of compounds detected. . 

1. North 81 dg. 72 Composite Sample - 1 ,l ,l-trichloroethane 0.500 mg/kg 
No other compounds detected. 

2. South Bldg. 72 Composite Sample - 1 ,l ,1-tri chloroethane 0.750 mg/kg 
Trichloroethene 0.81 3 mg/kg 

3. East Bldg. 72 Composite Sample - l,l,l-trichloroethane 18.0 mg/kg 
Tri chl oroethene 7.56 mg/ kg 

4. West Bldg. 72 Composite Sample - 1 ,l ,l-trichloroethane 0.438 mg/kg 
Tri chl oroethene 4.00 mg/ kg 

- continued - 

All Rewmx A m a i n  T h .  Confidmttml P r o p m  Of @ o m e r - M w m r  And No Publiurron Or Oistrlbutrm 

Of Reoortx M.r 80 Made Without Our €#press wrirrmn Conrmr. ESCIPI AS Aull)~rrted Bv Contr.0~1. 



-. 
i n5  remaining comoounas : 'sied :: Methoa 8010 were not detected :- t.5 

; ~ ~ ? i e s .  The deEection l i n i r  for  a l l  c~mpounds was.0.3 mg/kg. 

QUALITY ASSURANCE: 

To each of the cornposited samples, known concentrations of three organic 
compounds were added. The percent recoveries f o r  each compound i n  the compos i t e  
sam~ies  are given in the following table.  

North Bldg. South Bldg. East 3ldg. West Bl d;. 
72 Composite 72 Composite 72 Comoosite 72 Conposite 

Bromochl orometh~ne 103 
2-Bromo- 1 -chl oropropane 79 
1,4-di chlorobutane 8 9 

~ e s p e c t f u l l y  Submitted, 

BOWSER-MORNER , INC. 
nn 7 1 / d F , ~  c. Kaper , Chmi s t 

Analytical Sciences Division 

1 - C l  i ent 
2-Fi 1 e 
JMKIcc 

All samples recovered f o r  this project will be retained a t  this laboratory f o r  a period 
of 30 days unless we a r e  informed t o  the contrary. 
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LABORATORY REPORT 
I 

:!onsznro .?cr??rch C c r ~ o r z r i s n  
qeoor: :2 p .  c .  3 0 ~  32 Date Apri l  18,  1986 

Miami s j u r ~ ,  Ohio 45342 ~aoo ra ro rv  NO.:  5 021 046 
At tn :  Mr. ?.ick Ham?el Autnor~zar~on: 

3e9or:::. Four ( 4 )  S9i l  Szmples .3m %ch of Three (3 )  l o c a t i o n s  rece ived  f o r  
con?osi t i  ng cnd anzl  y s ~  s of hzlogenzted vol a t i  l e organi c compounds, on 
F e b r ~ a r y  7 ,  1986. 

SAMPLE IDENTIFICATION: 

The sampling l o c a t i o n s  were i d e n t i f i e d  a s ;  

South Bldg. 72  
East  31dc. 72  
West 31dg. 72  

ANALYTICAL HETHODS: 

The -anples  were analyzed by method 801C i n  "Tes t  Methods f o r  t h e  Eva! : t i on  
of  Sol id  Was t~ , Physi -31 /Chemi ca l  Methods" EPA SL-d46. 

' @ TEST 2ESULTS: 

No compounds were d e t e c t e d ;  t h e  d e t e c t i o n  l i m i t s  f o r  a l l  compounds ranged 
from G .  05 rngjkg t o  1.00 mgikg. S p e c i f i c a l l y ,  l , l  , 1 - t r i  ch loroe thane  and t r i cn lo roe thene  
were not d e c t c t e a ;  d e t e c t i o n  l i m i t s  were 0.10 mg/kg. 

QUALITY ASSURANCE: 

To one of t h e  composited samples ,  known concen t r a t ions  of  f o u r  organic  compounds 
were added. The percent  r e c o v e r i e s  f o r  each compound i n  t h e  composite sample a r e  given 
i n  t he  fo l lowing  t a b l e .  

% Recovery 

Benzyl Chlor ide  
Chl orobenzene 
1 , 3  Dichlorobenzene 
Chl o ro to l  uene 

Rep l i ca t e  a n a l y s i s  performed on one o f  t h e  composited samples i nd ica t ed  no 
compounds were de t ec t ab le .  

Respec t fu l ly  Submitted, 
1 -Cl i e n t  @ , -File 
JMK/pc 

BOWSER-MORNER, INC. 
& '  M . "-pa- 
;James M. Kemper, Chemist 

Ana ly t i ca l  Sc iences  Div is ion  
AN Reoorrs Remain The Confidential Pro~erty Of Bowser-Morner And No Publicarton Or Distrbution 

Of Reporrs May Be Made Withour Our Express Written Consent. Except As Authorized By Conr<eQ 



APPENDIX C.l 

FLORA AND FAUNA OF THE MIAMI VALLEY 

From: Final Environment Impact Statement 

Mound Facility, Miamisburg, Ohio 

U.S. Department of Energy 

June 1979 



FLORA AND FAUNA OF THE MIAPI1 V U Y  

1 CHECXLIST 

?oucked namals - narsupialia 
Cpaoscx: 2iielphis marsupialis 

Izsecz Eaters - Insectivora 
Common Hole: Scalopus aquaticur 

Star Sose Hole: Condylura cristata 

Shorz-tailed Shrew: Blarina brevicauda 

Winged ,Mammals - Chiroptera 
Little Brown Bat: Hyotis lucifugus 

Red Bat: Lusiurus borealis 

Hares and Rabbits - Lagomorpha 
Eastern Cottontail Rabbit: Sylvilagur flori&nur 

Gnawing Hanunalr - Rodentia 
Woodchuck: H~rmot.  momx 

Thirteen-lined Ground Squirrel: Citallur tridecamlineatur 

Eastern Chipmunk: Tamiar rtriatur 

Red Squirrel: Tamiasciurur hudronicu8 

Eastern Gray Squirrel: Sciurur carolinenria 

Eastern Fox Squirralt Sciurur nigar 

Southern Plying Squirrel: Glaucomyr volm8 
Beaver: Castor canadenrir 

White-foored murat Parayrcur leucopur 

Meadow Moura : nicrotur p.nruylvuricur 

Hurkrat: Ondatra zikthica 

Nonay U t :  Uttw aormgicua 
House Mourat Mu8 EUsCulu~ 
woodland Jumping mure: Napaaozapur inrigair 

neat-Eaters - C A ~ ~ V O ~ A  

Raccoon: Procyon lotor 

~onq-tailed Wmaralt nurtala f r o m u  

Mink: Hu8tela vison 

River Otter: Lutra c.rudanrir 

Spotted Skunk: Spilogale putoriur 

Striped Skunk: Haphiti8 wphitir 

Red Fox: Vulper fulva 

Gray Fox: Urocyon cinereoargentour 



~ven-Toed Hoofed Mamnulm - Artiodactyla 
whrtetai led Doer: Odocoileum virginimum 

  he following l i m t  f o l l o ~ m  the  mCheck-limt of North Am8ric.n Birds,. F i f t h  Edi t ion ,  
American Ornithologimt'm Union, 1957. A b i rd  recorded in tha Dayton a rea  am "acci-  
den ta l , '  i . e . ,  so f a r  fram rtm no-1 r m g e  t h ~ t  its presence is the remult of excep- 

t i ona l  circumrtancem much Am A hurr icaae o r  am ' v i ~ i t o t m , ~  i.e., occurrence doer not  
conform with regular ly  emtablimhed migration poriodm and out r ide  the unumual range a s  
observed for  moat b i rd s ,  is not included i n  t he  l i m t .  Tha notat ion af.ter each specie  
i s  t h a t  commonly umed i n  recording b i rd  population and i m  definod am follows: 

Sure - reported more o r  lemm regular ly  over a period of ymrm, o r  during a 
reamon of the  year but alwaym i n  m u l l  numbmrs. 

Uncommon - obmerved- ra ther  frequently,  i n  la rge  o r  -11 nunrkrm during ce r t a in  
meamons o r  throughout t he  year. 

Common - regular ly  recorded i n  conriderable  numbmrs a t  co r t a in  meamonm or  
throughout the  year. 

Permanent remident - obmervad throughout the e n t i r e  year and known t o  breed 
loca l ly .  

Summar res ident  - a r r iv ing  from the  mouth i n  t he  spr ing,  breeding loca l ly  and 
returning t o  t he  mouth i n  the f a l l .  

Winter res ident  - a r r iv ing  from the  north i n  the  f a l l ,  winter ing i n  the  area and 
returning t o  the  north i n  the mpring. 

Migrant - Pammem through th8 a rea ,  not  remaining t o  breed or  spending a reason. 

No b i r d  on t h i s  l i m t  appurm i n  the  'Rare and tndangered ?imh and w i l d l i f e  of the  
United S ta tes"  (19691, compiled by the  U.  S. Departawnt of the I n t e r i o r .  

2 BIRD CRECltLIST 

Order Gaviiformes 
Common Loon: Gavia immar; uncommon migrant 

Order Podicipediformes 
Horned Grebe: Podicepm auritum; uncommon migrant 
Pied-billed Grebe: Podilymbum podiceps; common migrant 



Order ~iconiiforZ!eS 
Great Slue Heron: Xrdea herodias:  uncommon miqrant 
Green Heron: Butorrdes vizescens;  common surmrur res ident  
L;:=le Blue Heron: FLorida caerulea;  r a re  summer resrdent  
Cznlron Eqret:  Casmeroai2s alSus : r a r e  migrant 
3lack-crzwnei SL;?: Heron: Nyccicorax nycticorax: comon migrant, czmnon 

s u m e r  resrdent  
Yellow-crowned ?light Heron: Nyctanassa violacea: r a r e  srrnrmer res ident  
Least B i t t e rn :  Ixobrycbus e x i l i s ;  r a r e  migrant 
American Bi t t e rn :  Botaurus lent ig i3osus:  uncomon migrant 

Or5er Xnserifornes 
Canada Goose: Branta canadensir:  uncomon migrant 
Wavy: Chen caerulescens:  r a r e  migrant 
na l l a rd :  Anas pfatyrhynchor: conrmon migrant, common winter r e r i d e n t  
Black Duck: Anas rubr ipes ;  comon migrant,  conmmn winter r es iden t  
Gadwall: Anar s t repera :  uncomon migrant 
P i n t a i l :  Anas acuta:  common migrant 
Green-winged Teal: Anas c a r o l i n e n s i s :  uncommn migrant 
Blue-winged Teal: Anas d i s c o r s ;  comaon migrant 
American widgeon: Maraca w r i c a n a ;  conmon migrant 
Shoveler: Spatula c lypeata :  uncommon migrant 
Wood Duck: Aix sponsa; comrpon migrant,  u n c o m n  rurmwr r e s i d e n t  
Redhead: Aythya apl.ricana; uncomon migrant 
~ ing-necked  ~ u c k :  Aythya c o l l a r i s ;  comaron migrant 
Canvasback: Ajthya v a l i # i n @ r i & ;  uac-n migrant, r a r e  winter res ident  
Lesser Scaup: A ~ t h y a  a f f i n i r ;  conaPa migrant, r a r e  winter r es iden t  
Coxmnon Goldeneyer Bucephala c lbnqula;  c v n  migrant, uric-n winter res ident  
Bufflahead: B u s e p h ~ l a  a lboola ;  e r n  migrbnt, r u e  winter r e s i d e n t  
~ u d d y  ouck: Oms j a n i c a n s i r ;  uac-n migrant 
Hooded Hergbnaer: Iaphodytes cucu l l8 tus r  uacomon migrbnt 
Coramon w r g a n s e r r  m r g u s  merqanrar; c-n migrant, ~~~~n winter res ident  
Red-breartod h r g m s e r :  Margur 8 a r r a t o r ;  uncolwnr m i g r m t ,  r a r e  winter res ident  

o rder  Palconif  o m a s  
Turkey Vulture: Cathutem aura ;  c-n migrant, u n c o m n  sumnr res ident  
Sharp-skinned &ulr: A c c i p i u r  s u i a t u s ;  r ue  migrbnt, r a r e  winter r es iden t  
Cooper's Hawk: Ace ip i t a r  coopar f i t  u a c u l n  po-t r es idon t  
Red-tailed Bawk: But- j m u i c e r u i s ;  uric-n p m m e n t  res iden t  
Red-shouldered Hbwkt But- l i n e a t u s ;  u n c m n  pa-ent r e s i d e n t  
~ouqh-legged Hawk: But- lagopus; u a c m n  migrant and winter  res iden t  
Broad-wingod Hawk: But- p l a t y p u r u r ;  u n c a r o n  aigrut, r a r e  sunmar re r iden t  

na r rh  Hawk: Ci rucr  cyaneua; uncormPon migrmt ,  uric-n winter res ident  
Osprey: Pandion h a l i a e t u s t  unconmon migrbnt 
Sparrow Hawk: Calco sparvetitas; cormaon p o m e n t  res iden t  



Order Gallifonnes 
Bobwhite: Colinus virginianur; common permanent resident 

Ring-necked Pheasant: Pharianus colchicus; common permanent resident 

Order Gruif ormes 

Vrrginia Rail: Rallur limicola; rare migrant 

Sora: Porzana Carolina; uncommon migrant 

Common Gallinule: Gallinula chloropur; rare migrant 

Amerrcan Coot: Fulica americana; common migrant 

Order Charadriifonnes 

Semipalmated Plover: Charadrius semipalmatus; uncommon migrant 

Killdeer: Charadrius vociferur; common runmar resident 

American Golden Plover: Pluvialis dominica; rate migrant 

American Woodcock: Philohela minor: uncommon migrant, rare summar resident 

Common Snipe: Capella gallinago; common migrant 
Upland Plover: Bartramia longrcauda; uncommon migrant, rare rummtr resident 

Spotted Sandpiper: Actitir macularia; coxaon rtunm4r resident 

Solitary sandpiper: Tringa rolitaria; common migrant 
Greater Yellowlegr: Totanus malanoleucus; uncommon migrant 

Lesser Yellowleqs: Totanus flaviper; common migrant 

Knot: Calidris canutus; rare migrant 

Pectoral Sandpiper: Erolia melanotor; colnmon migrant 

Least Sandpimr: Erolia minutilla; uncoamon migrant 

Dunlin: Erolia alpina; rare migrant 

Short-billed Dowitcher: Limnodromus griseus; rare migrant 

Semrpalmated Sandpiper: Ereuneter purillus; uncomon migrant 

Herrlng Gull: Larur argentatur; common migrant 

Ring-billed Gull: Larur delawarensia; c o m o n  migrant 

Bonaparte's Gull: Larur philadelphia; uncommon migrant 

Forster's Tern: Sterna forster; rare migrant 

Common Tern: Sterna hirundo; uncommon migrant 

Caspian Tern: Hydroprogne carpia; rare migrant 

Black Tern: Chlidonrar niger; uncommon migrant 

Order Columbiformes 

Rock Dove (Domestic Pigeon): Columbia livia: c o m o n  permanent resident 

Mournlng Dove: Zenaidura macroura; common permanent resident 

Order Cuculifcrmes 

Yellow-bi-led Cuckoo: Coccyzus americanus; common summer resident 
Black-billed'Cuckoo: Coccyzur erythropthalmus; uncommon summer resident 



Order St~i3if9rIies 
Barn Owl: Tyto alba; uncOKUnOn permanent resrdent 

screech Owl: 0:us asio: common permanent resident 
Great Horned owl: ~ u b o  virqinianus: rare pernranent resident 

Sarred Owl: Strix varia: rare pemanent resident 

~onq-eared Owl: Asia otus: rare permanent resident 

shorz-eared Owi: Asio flammeus: rare migrant 

Saw-whet Owl: Xegolius acadic,~s: rare permanent resident 

C r ? e r  Caprimulgiformes 

iuhlp-poor-will: Caprirnulgus vociferus; uncommon migrant, rare summer resi2et.z 

Common Nighthawk: Chordeiles minor; colrmron summer resident 

Order Aoodiforaes 
Chimney Swift: Chaetura pelagica; common runner resident 

Ruby-throated Hummrngbrrd: Archilochus colubris; common summer resident 

: Order coraciiformes 
. ... 

Belted Kingfisher: Hegaceryle alcyon: cormon permanent resident 

Order Picifonnes 
yellow-shafted Flicker: .Colaptea auratur; common permanent resident 

pileated woodpecker: Dryocupus pileatur; rare sunmar resident 

Red-bellied Woodpecker: Centurus carolinus; uncommon permanent resident 

Red-headed Woodpecker: Me1anerp.s erythrocephalus, uncoammn summar resident 

Yellow-bellied Sapsucker: Sphyrapicus varius; common migrant 

Hairy woodpecker: Dendrocopos villosus; uncormaon permrnent resident 

Downy Woodpecker: Dendrocopos pubescens; c-n paraunent resident 

Order Passerifonnas 

Eastern Kingbird: Tyrrnnus tyrannus; c w n  suumr resident 

Great Crested Flycatcher: nyiarchus crinitus; caamron s-r resident 

Eastern Phorkr Sayornis phoebe; coammn s-r resident 

Yellw-bmllied Flycatchar: Ea!@idorux - Claviventris; rare migrant 
Arcadian ?lycatch.r: Empidonax virenscans; uncoPmron s-r resident 

Traill'r ?lycatchux m i d o n a x  traillii; u n c m n  sunmar resident 

Least Plyutchu: m i d o n a x  minimus; uric-n migrant 

Eastern Wood Pouaar Contopur virens; c-n summr resident 

Horned Lark: Eremophila alpestris; c-n p.r~.n.nt resident 

Tree Swallow: Iridoprocae bicolor; u n c w a  migrant 

Bank Swallowr Repuia rimrir; uncaPllPon s m r  residant 
Rough-winged Swallow: Stelqidoptaryx ruficollis; c-n sunrnvr resident 

Barn Swallow: Clirundo rurtica: c-n 8-r resident 



Cliff Swallov: Petrochelidon pyrrhonota: uncommon migrant 

Purple Martin: Progne rubir; common s m e r  resident 

Blue Jay: Cyanocitta cristata; common permanent resident 

Common Crow: Corvur brachyrhynchor; common permanent resident 

Carolina Chickadee: Parus carolinensis; con8non permanent resident 

Tufted Titmouse: Parus bicolor; common p e m n e n t  resident 

White-breasted Nuthatch: Sitta carolinensis; common permanent resident 

Red-breasted Nuthatch: Sitta canadensir; rare migrant 

Brown Creeper: Certhia Familiaris; common migrant, connuon winter resident 
House Wren: Troglodytes aldon; common sumnwr resident 

Wlnter Wren: Troglodytes troglodytes; uncommon winter resident 
Bewick's Wren: Thryomaner btwickii ; uncommon migrant 

Carolina Wren: Thryothorus ludovicianus: common permanent resident 

Long-billed m r s h  Wren: Telmatodyter palustris: uncommon migrant, uncomon 

summer resident 

Mockingbird: Mimus polyglottos; common permanent resident 

Catblrd: Dumctella carolinenris; comon summer resident 

Brown Thrasher: Toxostoma rufum; common summcr resident 

Robin: Turdur migratorius; common migrant, corPmon ruamner resident, uncommon 

winter resident 

wood Thrush: Hylocichla murtelina; common suaamer resident 

Hermat Thrush: Hylocichla guttata: common migrant 

Swainson's Thturh: Hylocfchla ustulata; commn migrant 

Gray-cheeked Thrush: Hylocichla minima: uncolmaon migrant 

Veery: Hylocichla furcescens; uncommon migrant 

Eastern Bluebird: Sialia sialis: common 8umer resident 

Biue-gray Gnatcatcher: Polioptila caerulea: common summer resident 

Golden-crowned Kinglet: Requlus satrapa; common migrant, comon winter resident 

Ruby-crowned Kinglet: Regulus calendula; comon migrant, rare winter resident 
h-zer Pipit: Anthur spinoletta: unconrmon migrant 

Cedar Waxwing: Bombycilla cedrorum; comon surnmar resident: uncommon winter 

resident 

Loggerhead Shrike: Lanfus ludovicianus; uncomon migrant 

Starling: Sturnus vulgaris; comion permanent resident 

White-eyed Vireo: Vireo griseus: uncommon migrant 

Yellow-throated Vireo: Vireo flavifron~: uncommon summer resident 

Solitary Vireo: Vireo solitarius; rare migrant 

Red-eyed Vlreo: Vireo olivaceur: comon surnmar resident 

Philadelphia Vireo: Vireo philadelphicus: rare migrant 

Warbling Vireo: Vireo gilvus; comon summer resident 

Black-and-white Warbler: ~niotilta varia: c o m n  migrant 
Prothonotary Warbler: Protonotar4'l citrea: uncommon s m e r  resident 

Worm-eatznq Warbler: Helmitheros vermlvorus: rare migrant 

Golden-w~nqed Warbler: Vemivora chrysoptera; rare migrant 



Blue-winged Warbier: Vernivora ? inus :  u n c ~ m n  f i ; rant ,  r a r e  ~ I L T , ? I ~ ~  r e s r i e z =  

Tennessee Warbier: Vemrvcra l e r e q r r n a :  common migrant 
0:an;e-crowned Warbler: Vern~vora  c e l a t a :  r a r e  a i g r a n t  
~ a s k ~ ~ l l i e  idarbler: Vemivora r z f i c a p r l i a :  comon migrant 
?ar>ia Warbier: Parcla americana: r a r e  migrant 
'!ellaw XarSier: 2endrorca ~ e t e c h i a ;  comon summer re s idenr  
Y a q z o i ~ t  ua rb le r :  Dendrorca m g n o l i a ;  common migrant 
Cape Yay Warbler: Dendrorca =i ; r ina ;  uncommon migrant 

Black-throated Blue Warbler: Dendroica caerulescens:  unccmon miqrant 
Yyr t le  Warbler: Dendroica coronata ;  comon migrant 
a l a c k - t k o a t e d  Green Warbler: Dendroica Virens;  coaunon miqrant 
Cerulean warbler:  Dendroica ce ru lea ;  uncommon summer res iden t  
Blackburnian Warbler: Dendroica fusca:  conmton migrant 
Chestnut-srded Warbler: Dendroica pensylvanica: conunon migrant 
Say-oreasted Warbler: Dendroica cas tenea:  common migrant 
Blackpoll  Warbler: Dendroica s t r i a t a ;  uncommon migrant 
Palm Warbler: Dendroica palmarum: colmpon migrant 
Ovenbird: Seiurus au rocap i l lus :  common migrant 
Northern Waterthrush: Se i rus  noveboracensir ;  uncommon migrant 
Louisiana Waterthrush: Seiurur  motac i l l a ;  unconnnon migrant 
Kentucky Warbler: Oporornil  f o r I n 0 8 ~ ~ ;  uncommon sunnier r e s iden t  
Connecticut  Warbler: Oporornir a q i l i s :  r a r e  migrant 
Mourning Warbler: Oporornir ph i l ade lph ia :  uncommon migrant 
Yellowthroat: Ceothlypir  t r i c h a r ;  common rumm.r r e s i d e n t  
Yellow-breasted Chat: I c t e r i a  v i r e n r ;  uncommon runmet r e s i d e n t  
Hooded Warbler: Wilronia c i t r i n a ;  r a r e  migrant 
Wilson's  Warbler: Wilaonia p u r i l l a :  uncolPlaon migrant 
Canada Warbler: w i l ron ia  canadenr i r t  ~~~~n migrant 
American Redr ta r t :  S a t o p h ~ q a  r u t i c i l l a ;  co-n migrant 
House Sparrow: P a r r a r  donwrticurt  coImon pormnent  r e r i d e n t  
Bobolink: Dolichonyx o ry r ivoru r ;  c v a  r u m o r  r e r i d e n t  
Eas tern  Maadovlarkr S t u r n o l l a  mrqnar cannaon sunmar r o r i d e n t  
Redwingad Blackbirdr Aqmlaiur phwniceur. ;  comnon sumnvr r e s iden t  

orchard  Oriole:  Ictmrur r p u r i u r ;  uncommn ruaamr r e r i d a n t  
Baltimore Oriole:  I c t e r u r  qa lbula ;  corrmron rumawr r e r i d e n t  
Rusty Blackbird: Euph&gUr c a r o l i n u r ;  comaon migrant 

Common Cracklar Quiscalur quiacula t  coamoa rmmr r e r i d e n t  
Brovn-headod Cowbird: bblothrua  a t e r :  c o w n  runravr r e r i d m t  
S c a r l e t  Tanager: Pfranqa olivacma1 unC0-a 8-r r e r i d a n t  

Summer Tanaqor: Piranqa nrbra;  r a r e  runmmr r e r i d e n t  
Cardinal:  Richmonderu c a r d i n a l i r ;  co-n p r m u r e n t  r a r i d e n t  
 ore-brearted C r o r k a k :  Pheucticur l u d w i c i a n u r ;  uncounaon migrant 
Indigo Bunting; P a r r u i n a  cyancaa; c m n  8-r r e r i d e n t  

Dickcisse l :  Spiza a m a r i c a ~ ;  uncollPPon rumat r e r i d e n t  



Purple Pinch: Carpodacur purpureur; unconnwn migrant 

Pine Sirkin: Spinur pinur; rare migrant 

American Goldfinch: Spinur uirtir: common permanent rerident 

Rufous-sided Towhee: Pipilo erthrophthalmur; coamon rwmaer rerident 

Savannah Sparrow: Parrerculur randwichmnrir; unconmon migrant, rare runner 

rerident 

Grarrhopper Spartow: Anmodrrmur ravanrurwn; coxamn 8-r rerident 

Henrlow'r Sparrw: Parrerherbulur henrlwii: uncomon rwmer rerident 

Verper Sparrw: Poooceteer grrmineurr co-n rurmwr raridmnt 

Bachxnan's Sparrw: Airnophila aertwalir; rare rummrr rerident 

State-colored Junco: Junco hyemalir; cormaon winter rerident 

Tree Sparrow: Sphelia arborma; conmon winter rerident 

Chipping Sparrow: Spizella parrerine: co-n runmer rerident 

Field Sparrow: Spizella purilla; colnmon runner rerident 
White-crowned Sparrow: Zonotrichia leucophryrt conmon migrant 

Fox Sparrow: Parrerella iliaca: c-n migrant 

Lincoln ' s Sparrow: kelorpita lincolnii ; rare migrant 

Swamp Sparrow: Melorpita qeorqima; u n c m n  migrant 

Song Sparrow: Melorpita melodia; comrPon pemunent rerident 

Herrings: Family Clupeidae 

Skipjack Herring: Pornolobur chryrochlorir 

Eastern.Gizzardrhad: Dororoma cepodianw 

Suckers: Family Catortmidae 

Smallmouth Buffalofirh: Ictiobur bubalur 

Central Quillback Carprucker: Carpiodor cyprinur hinei 

Northern River Carprucker: Carpioder carpio carpio 

Hiqhfin Carprucker: Carpioder valifer 

Colder Redhorre: Moxortonu erythrurum 

Hog Sucker: Hypqntelium nigricanr 

Common White Sucker: Catostomur commarroni comarroni 

Carps and Minnows: F d l y  Cyprinidae 

 car^: Cyprinus carpio 

Goldenshiner: Note!r.~jonur cryroleucar 

Western Blacknore Dace: Rhinichthyr atratulc eleagris 

Northern Creek Chub: Samotilur atromaculatus :omaculatur 

Western.Tonquetied Chub: Para~0gl088UXII laura .&bri 
Southern Redbelly Dace: Chroromur erythrogarter 
Common Emerald Shiner: Notropir atherinoides atherinoider 



S i l v e r  Sh ine r :  Not ropis  photogenis  
o h i o  Rosefin Shiner :  ~ o t r o p i s  a rdens  l y t h r u r x s  
f e n = r a l  C3mmon Sh ine r :  Not ropis  co rnu tus  Chrysocephal+~s  
z p c z f i n  Sh ine r :  Not ropis  s p i l o p t e r u s  
xo rz>eas t e rn  Sand Sh ine r :  Not ropis  d e l i c i o s u s  s t ramineus  
S i l . ~ e r ; a u  Yiznow: Ericymba bucca ta  
Sorzker: Fa:?ead Yinnow: Pimephales promelas promelas 
3L:ntnose !4-naow: Pimephaies n o t a t u s  

La:fishes: Family I c t a l u r i d a e  
Channel C a t f i s h :  I c t a l u r u r  punc ta tu s  
a l ack  Sul lhead:  I c t a l u r u s  melar 

Troutperch:  "ily Percopr idae  
"cut?erch: P e r c o p s i s  omLscomaycus 

B lackbasses ,  C rapp ie s ,  Sunf i sh :  Family Cen t r a r ch idae  
'Hhlte Crappie :  Pomoxis a n n u l a t i s  
Northern Rockbass: Amblopites  r u p e r t r i s  r u p e s t r i s  
Northern Smallmouth Blackbasr r  H i c r o p t e r u s  dolomieui  dolomieui  
Green Sunf ish :  Lepomis c y a n e l l u r  

0 Northern B l u e q i l l  Sunf i sh :  Lepomir macrochirus machrochirur  
c e n t r a l  Lonqear Sunf ish :  k p o m i r  w g a l o t i r  nmgalo t i r  

Ha l l eyes ,  Perch ,  Darters: Family P e r c i d a e  
. . a l a c k s ~ d e  Dar t e r :  P e r c i n a  m ~ c u l a c  
. z 

C e n t r a l  Johnny Dar tor :  E t h o o s t o m  nigrum nigrum 
Greens ide  Dar t e r :  E thoor toau  b l e a n i o i d o s  
E a s t e r n  Banded Darter: Ethoos toau  z o n r l e  t o n a l e  
Var i eqa t ad  Darter : kth00stopr va r i a tum 
Rainbov Dar t e r :  Etheoatoma camruleup 
Nor thern  Orangothroa t  Dar tor :  Ethoostoau 8p.ctAbile  sp.ctsbile 

Barred F a n t a i l  Darters Ethoostoma f l a b o l l a r o  f l r k l l a r e  

S c , ~ l p i n s  : Family Cotti&. 
C e n t r a l  Rodfin Scu lp i a r  C o t t u s  bairdi  b i r d 1  

The above c h e c k l i s t  do88 n o t  i n c l u d e  f i s h  8tock.d i n t o  p r i v a t a  f i r h i n g  pondr. Such 

species u s u a l l y  do n o t  broad undu r u c h  c o n d i t i o n s  and t h u s  do  n o t  c o n t r i b u t e  t o  
n a t u r a l  f i s h  of  the a r e a .  



A-4 AMPHIBIANS AND REPTILES CZCICCIST 

Salamanders 
Ambyrtomidr: Family Ambyrtomatidae 

Spotted Salaamnder: Ambyrtomr mculatum 

rutbled Salamander: &nbyrtoma opacum 

Small-mouthed Salamander : & b y 8  toma texanum 

Jefferson Salamander: Ambyrtoma jefferronianum 

Blue-spotted Salamander: &byrtoma laterale 

Eartern Tiger Salamander: Ambyrtonta tigrinum tigrinum 

Nevtr: Family Salamandridae 

Red-spotted Newt: Notophthalmur viridercenr viridercenr 

Central Newt: Notophthalrnur viridercenr louirianenrir 

Mudpuppier and Their Allier: Family Proteidae 

Mudpuppy: Necturus maculorur maculorur 

Lunqlerr Sallmanderr: Family Plethodontidae 

Northern Dusty Salamander: Dermognathur furcur fuscur 

Northern Two-lined Salamander: Eurycoa birlineata birlineata 

Long-tailed Salamander: Eurycea longicaudq longicauda 

Four-toed salamander: Henidactylium rcatatum 

Red-backed and Lead-backed Salamander: Plethodon cinereus cinereus 

Ravine Salamander: Plethodon richmandi richmondi 

Slimy Salamander: Plethodon flutinoaur glutinorur 

Northern Red Salamander: Pseudotriton ruber ruber 

Frogs and Toads 

True Frogs: Family Ranidae 

Bullfrog: Rana caterkiana 

Green Frog: Rana clamitan8 melanota 

wood Frog: Rana rylvatica 

Northern Leopard Frog: Rana pipiens pipiens 

P~ckerel Prog: m n a  palurtris 

Toads : Family Buf onidaa 

American Toad: Bufo americanur americanus 

Fowler's Toad: Bufo woodhousei fowleri 

Tree Frogs and Their Allies: Family Hylidae 

Eastern Gray Treefrog: Hyla versicolor ~et~iC0l0t 

Northern Spring Peeper: Hyla crucifer crucifer 

Blanchard'r Cricket Froq: Acris crepitanr blanchardi 

Weatern Chorus Frog: Preudacrir trireriata trireriatr 



Snapp~nq T u r t l e s :  Family Chelyridae 
:=mnon Snapping T u r t l e :  Ckelydra ser?ent iaa  

nud 3-c Musk : - ~ z z l e s :  Family Kinosternidae 

5 trnk>c=: Sternothaerus  odoratus 

Fresh Water, Marsh and Box T u r t l e s :  Family Emydidae 

Spotted T u r t l e :  C lemys  g u t t a t a  

Eastern  Box Tur t l e :  Terrapene c a r o l i n a  ca ro l ina  

Yap Tur:le: Halaclemys geographica 

Midland Painted T u r t l e :  Chrysemys p i c t a  marqinata 

Zed-eared Tur t l e :  Chrysemys s c r i p c a  e legans  

S o f t s h e l l  T u r t l e s :  Family Tronychidae 

Eas te r  Spiny S o f t s h e l l :  Trionyx spinifarum s p i n i f e r u s  

X i s s i s s i p p i  Smooth S o f t s h e l l :  Trionyx muticus m u t ~ c u s  

ii zards 

Iguanids: Family Iquanidae 

Northern Fence Lizard:  Sceloporus undulatus hyacinthinus 

Skinkr : Family Scincidae  

Five-Lined Skink: E m c e s  f a s c i a t u s  

Broad-headed Skink: Euauces l a t i c e p r  

Snakes - 
Colubridr:  Family Colubr id~m 

Northern Copperbolly: Natr ix  e ry th rogas to r  n e g l e c u  

Northern Water Snake: Natr ix  s i p d o n  ripedon 

Queen Snake: Na t r ix  s e p t e w i t t a u  sept .nnr i t t8U 

K i r k l m d ' s  Watu Snrkar Na t r ix  k i r u n d i  

Eastern  Ribban Snake: Themnophis sauritw mauritus 
Northern Brown Snake: S t o r e r i a  dakayi dakayi 

Midlrnd Brown Snrk.8 S t o r e r i a  dekayi wrightorum 

but let'^ Gutmr Saake: Thrpaophis b u t l e r i  

Eas tern  P l a i n s  Guur Snake: T h u a o p h i r  r a d i x  rad ix  

Eastern  Garter Snake: -phis s irulis  s i tu l is  
Eastern  Ear th  Snake: Vi rg in ia  v a l e r i u  v a l e r i a e  

Eastern  ttognose Snake: He+.rodon p la ty rh inos  
Northern Ringneck Snake: Diadophis puncta tur  edw8rdsi 

Hidwart Wonn Snake: Carphophi8 .raourux h.10n48 

Northern Black RAcerr Colubar c o n s t r i c t o r  ConStrictor 
Black R.t Snake: Elapha 0 b ~ 0 1 e u  0 b S o h t 8  



Eartern M i l k  Snake: Lampropeltir triangulum triangulum 
Southeartern Crowned Snake: Tantilla coronata coronata 

Pit Viper8: Family Vipreridae 
Northern Copperhead: Agkirtrodon contortrix mokaren 
Eastern Marrarauga: Sirtrurur catanatur catanatur 
Ti-r Rattlernake: Crotalur horridur horridur 

5 CHECXLIST OF VASCULAR FLORA 

Microphyllophyta 
Lycopodiaceae - Clubmorr Family 

Ground Cedar or Trailing Cluhmorr: Lycopodium complanatum flabelliforme 

Selaginellaceae - Selfiginella ? U l y  
Creeping Selaginella: Selaginella apoda 

~rthrophyta' 
Equiretaceae - Horretail Family 

Common HorreUil: Equiretum arvanme 
Common or Great Scouring Rurh: Equiretum hyemle preudohyemale 

Pterophyta 
Ophioglosraceae - Adder'r-tongue Feily 

Cut-leaf Grape Pern: Botrychiw dirsectum dissectum 
Oblique Grape Fern: Botrychium dirrectum obliquum 
Rattlesnake Fern: Botrychium virginianum 
Adder'r-tongue: Ophioglorruta vulgatum 

Polypodiaceae - Polypody Family 
Maidenhair ?ern: Miantum podaturn 
Smooth Cliff-brake: Pellama glaklla 
Common Polypody: Polypodium vulgar. virginianum 
Ohio Wall Rue Splau~wrt: Luplenium ruta-muraria ohionis 

Ebony Spleenwort: Arplanium platyneuron 
Walking Fern: C.mptororu8 rhizophyllur 
Lady Pern: Anthyrium filix-famim mfchauxii 
Bulblet Fern or Berry Bladder Fern: Cyrtopterir bulbifera 

Fragile Fern or Brittle Fern: Cyrtopterir fragilis protrura 

Harrh Fern: Thelypterir polurtrir pubercenr 
Hakai: Dryoptaria thelypterir pubarcen8 
Spinulore Wood Fern: Dryoptaria aurtriacr rpinolura 
Chrirumr Fern: Polyrtichum acrortichoidor 



conifer~phyta 

Taxaceae - Yew Family 
American Yew or Ground Hemlock: Taxus canadensis 

2izaceae - Fine Family 
3alsam Fir: Abies balsemea (planted) 

Hemlock: Tsuqa canadensis (planted) 

Norway Spruce : Picea abies (planted) 

European Larch: Larix dacidua (planted) 

white Pifie: Pinus strobus (planted) 

Red Pine: Pinus resinosa (planted) 

scoteh Pine: Pinus sylvastris (planted) 

Table-mountain Piae: Pinus pungens (planted) 
Austrian Pine: Pinus nigra (planted) 
jack Pine: Pinus banksiana (planted) 
Yellow Pine or Shortleaf Pine: Pinus achinata (planted) 
Scrub Pine or Virginia Pine: Pinus virginiana (planted) 

Douglas Fir: Pseudotsuga taxifolia (planted) 

Taxodiaceae - Bald Cypress Family 
Bald Cypress: Taxodium dirtichum (planted) 

Pond Cypress: Taxodium ascondens (planted) 

Cypressaceae - Cypress Family 
white Cedar or Arbor Vitae: Thuja occidontalis (planted) 

Common Juniper: Juniprus conmanis depressa (planted) 

Red Cedar: Juniprus v i r g i n i w  

CormPon Pfitzer or Pfitzor'n Juaipu: Juniporus chinonsir pfitzeriana 

(planted) 

Ginkqoaceae - Ginkgo Family 
Ginkgor Ginkgo biloba (planted) 

Anthophyta - nanocotylodono&e (mnocotylodons) 

Typhacoae - Catail idly 
Catt8ilt TyphA l&tif0li& 

Sparganiaceae - Bur-rod F d l y  

Giant Bur Red: Spugrniur murye- 

Najadaceae - Pondweod Family 
Curly Pondmod: P o w g o t o n  crispus 
Leaf y pondweed : Potumgeton f 0 l i 0 8 ~  



AlisnmtACeae - Water Plantain  Family 
water Plainfain: A l i s a p .  subcordaturn 
Connnon krowhead, Wapato o r  Duck Potato: S a g i t t a r i a  l a t i f o .  

Hydrocharitaceae - Frog 's-bi t  Punily 
waterweed: Elodea canadensis 
Waterneed: Anacharis canadenair 

Gramineae - Grass t u n i l y  
Downy Chess: Bromus tectorum 
Hungarian o r  Smooth Bromc: Bromus inena is  
Canada Brome: Bromus purgans 
Hairy Chess: Bromus racemoaus 
Japanese Chess: Bromus jap0nicuS 
neadow Fescue: Featuca e l a t i o r  
Nodding Fescue: res tuca  obtusa 
pow1 Mannagtars: Glycetia s t r ia+.  
Annual B1uegr.S~ o r  Speargraaa: Por urn- 
Canada Bluegrass: Po8 co~apreaaa 
Kentucky Bluegrass: Poa p r a tu r a i s  
Rough Bluegrass: Po8 u i v i a l i a  
Woodland Bluegr8##: Po4 # y l v e r t r i s  
Creeping Eragroat is :  Eragroat is  hypnoides 
Purple Lovegrass: Eragro t i s  s p e c t a b i l i s  
Frank's Lovegrass: Eragro t i s  f r .nk i i  
Near: Eragro t i r  p c t i m c e a  
St ink Grass: Eragro t i s  c i l i a n e n a i s  
American Korycarpus: Diarrhena umr icana  
Orchard Grass: Dactyl is  glonwrata 
T a l l  Redtop or  Purpletop: Triodia  f lava 
Quackgrass o r  Cordgrass: Agropyron repens 
Wheat : 

T r i t i  cum aeativrtla (planted)  
Elymus v i l l o sus  (planted) 
Elymus' r e p r i u s  (planted)  

Virginia wild Rye: Elymus virginicua 
Bottlebrush Grass: Hysu ix  patula  
Foxtai l  Barley o r  S q u i r r e l t a i l :  Hordeurn jabrtum 
Perennial or English Ryegrass: Lolium perenne 
Slender Wedgegrass: Sphenopholis intermedia 
Oats: Avena r a t i va  (planted)  
Ta l l  Oat Grass: Arrhenatherum e l a t i u s  
Poverty Grass o r  Coamon Wild Oat Grasr: Danthonia ap ica ta  
~ e d t o p :  AgrotiS s t o lon i f e r a  myor  
Thrnqrass: Agrostis perennans a e s t i v a l i s  



Woodreed Graaa: Cinna arxndinacea 

Timothy: Phleum pratense 
Nimblevill: Huhlenbergia schreberi  
wirestem Xuhly: Huhlenbergia frondosa 
Sheathed Rush Grass o r  Poverty Grass: Sporobolus vaqinif'crus 
Catzai l  Srass:  Heleochloa schoenoides 

Brachyeiyrum: Brachye1yt:run erectum 
P ra i r i e  Three-awn: Aris t ida  oligantha 
Goose Grass o r  Yard Grass: Eleurine indica 
Ta l l  Grama Grass or Side Oats Gram: Bouteloua curtipendula 
Reed Canary Grass: Phalar is  arundinacea 
Rice Cut-qrass: Leersia oryzoider 
White Grass: Leersia v i rg in ica  
Large Crabgrass: Dig i ta r ia  sanguinal is  
Smooth Crabgrass: Dig i ta r ia  ischaemum 
Vasey: Parpalurn pubiflorum 
witchgrass: Panicum c a p i l l a r e  c a p i l l a r e  
F a l l  Panicum: Panicum dichotomiflorum 
Hairy Panicum: Panicum lanugindrum 
Hispid Panic Grass: Panicum clandestinum 
Broad-leaved Panic Grarr: Panicum la t i fo l ium 
Borc s Panic Graar : Panicum bo rc i i  
Forked Panic Grarr:  Panicum dichotomum 
Barnyard Grarr : 

Echinochloa c r u a q a l l i  
Echinochloa muricaf. 
Echinochloa pungenr 

Yellow P o x t ~ i l :  Se t a r i a  glauca 
I t a l i a n  nillet: Se t a r i a  i t a l i c .  
Creen ?oxtai l :  

So ta r ia  v i r i d i a  
Se ta r ia  f . k r i i  

Bur BrLat logr~8r r  Se t a r i a  v a r t i c i l l a t a  
L i t t l e  Bluaa+a: ADdtopogon rcop.riua 
~roomaodge: Andtopogon virginicun 
mire or Iadiln Corn: 2.a my8 (planted)  

Cypraceae  - Sod- Irai ly  
Yellov Cyprus :  

Cyprus  f l ~ v a a c a n r  poaoformfs 
Cyperua r i v u l a r i r  

nichaux'r  Cyparua: Cyperur odoratus 
Slander Cyperur: Cyp.rur f t l i cu lmi r  
Straw-colored Cyporur: Cyperur r t r i go ru r  



Small'r Spike Rush: Eleocharir smallii 

Great Bulrush: Scirpur validur creber 

Darkgreen Bulrush: Scirpur actrovirens 

Reddish Bulrush: Scirpus lineatur 

Capillary Boak Rurh: Rhynchorpora capillacea 

Oval-headed Sedge: Carex cephalophora 

Convolute Sedge: Carex rose. 

stellate Sedge: Carex rorea sensus rtrictus 

Radiate Sedge : Carex radiata 

Bur Reed Sedge: Carex rparganioider 

Yellow Fox Sedge: Carex annectens 
Fox Sedge: Carex vulpinoidea 

Awl-fruited'sedge: Carex rtipata 

Blunt Broom Sedge: Carex tribuloider 

Crested Sedge: Carex cristatella 

Larger Straw Sedge: Carex nornulis 

Prairie Straw Sedge: Carex ruberecta 

J a m s  Sedge: Carex j.nwsii 

Bristle-stalked Sedge: Carex leptalea 

Black-margined Sedge: Carex mfgronurginau 

Ptnnrylvanic Sedge: Carex pensylvurica 

Pubescent Sedge: Carex hirtifolia 

Bristle Leaf Sedge: Carex eburnea 

Woodland Sedge: 

Carex laxiflora laxiflora 

Carex laxiflora latiflolia 

Carex abursina 

Carex laxiflora blanda 

Carex blanda 

Meadow Sedge: 

Carex granularis 

Carex obigocarpa 

Gray Sedge: Carex grisea 

Hirsute Seqge : Carex complanata 

Woolly Sedge: Carex lariocarpa 

Short's Sedge: Carex ahortiana 

Porcupine Sedge: Carex hyrtericina 

Frank's Sedge: Carex frankii 

Shallow Sedge: Carex lurida 

Araceae - The Arum Family 
Jack-in-the-pulpit: Ariraema atrorubens 

Green Dragon or Dragonroot: Arisa- dracontium 

Skunk Cabbage: Symplocarpur foetidur 



Sweetflag: Acorus calamus 

Sweetf lag: Acorus amer:=anus 

Lemrnaceae - Duckweed FamiLy 
Water Flaxseed or Great Duckweed: Spirodela polyrhiza 
Lesser Duckweed: Lemna ainor 

Comelinaceae - Spiderwort Family 
Zigzag Spiderwort: Tradescantia subaspera 
Asratic Dayflower: Commelina comunis 

JTmcaceae - Rush Family 
Path Rush or Slender Rush: Juncus tenuis 

Dudley's Rush: Juncus dudleyi 
Torrey's Rush: Juncus torreyi 
Sharp-fruited Rush: Juncus acuminatur 
Wood Rush: Lozula campestrir echinata 

Gramineae - Bamboo Family 
Cane or Large Cane: Arundinaria gigantea 

Liliaceae - Lily Family 
Day Llly: Homerocallis fulva 

Lemon Lily: Hemorocallis flava 

Wlld Leek or Rmp: Allium tricoccum 

Wild Garlic: Allium canadenre 

Prarre or Michigan Lily: Llllum michiqanense 

Yellow Adder's-tongue or Trout-Lily: erythronium anmricanum 

White Dog'r-tooth Violet: Ety+ht~niup albidum 

Wild Hyacinth: Camasria scflloidas 

Star-of-Bathlahema Omithogalum umballatum 

Grape-hyacinth: nurcari botryoider 

Aap8ragurr Aapuagus officinalis 
False Spinard or ?also Solomon's Saal: Snrilacina racemose 

Big Harryball8 or Bmllwrt: Uvufuia qraadiflora 

mirye Solowns S-1 : Polygonrrtum p u k u o r u  

Large Solo~aons Soalr Polygorutm c-tAtm 

Toadshado or Wake-robin: Trilliua ~ 8 8 i l 0  

Large-flowered Trillium: Trilliup g r d i f l o t u ~ ~  
Nodding Trillium: Ttillium gl.aSOni 

Snow Trillium: Trillium nivalo 
Smooth Carrion Plowor: Smilax horhcea herbacea 

Erect Graenbrier: Smilax ecirrhaU 

Bristly Greenbrier: Smilax hispib. 

Common Greenbrier or Sawbrier: Smilax rotlrndifolia 



Dioecoreaceae - Yam Family 
Wild Yam: Dioscorea villosa 

Arnaryllidaceae - Amaryllis Family 
Daffodil: Narcissus pS@ud~-~Zci#Su# (planted) 
Yellw Star Grass: Hypoxis hirsuta 

Iridaceae - Iris Pamily 
Dwarf Crested Iris: Iris cristau (planted) 

Southern Blue Flag: Iris shrevei 

White Blue-eyed Grass: Sisyrinchium albidum 

Blue-eyed Grass: Sisyrinchium angusti'2lium 

Orchichaceae - Orchid Family 
Autumn Coralroot: Corallorhiza odontorhiza 

Anthophyta - Dicotyledoneae - (Dicotyledons) 
Saururaceae - Lizard's-tail Family 

Common Lizard's-tail or Water-dragon: Saururum cernuus 

Salicaceae - Willow Family 
Black Willow: Salix nigra 
Carolina Willow or Ward's Willow: S8lix caroliniana 
Peach-leaf Willow: Salix amygdaloides 
Sandbar Willow: Salix interior 

~ o g  Willow: Salix pmdicellaris 

Heart-leaf Willow: 
Salix rigid. rigida 

Salix rigida angusuta 
Pussy Willow: 

Salix discolor discolor 

Salix discolor latifola 

Silky Willow: Salix serica 
Upland WiLlow: Salix humilia h d l i s  

Dwarf Upland Willow: Salix tristis 

Purple Osier or Basket Willow: Salix purpurea 
Silver Popular or White Popular: Populus a l b ~  
Balm-of-Gilead: Populus gileadensis (plmted) 
Cottonwood: Populus deltoides 
Carolina Poplar: Populus canadensis (planted) 
Lombardy Poplar : Populus dilatata (planted) 
Bigtooth Aspen: Populus grurdidentata 
Quaking Aspen: Populus truuuloides (planted) 

interior 



nyr icaceae  - Bayberry Family 
Sayberry: Hyrica pensylvanica (p lan ted)  

2uqlandaceae - walnut Family 
White walnut, O i l  Nut o r  But ternut :  Jugland c ine ra  

Black Walnut: Juqlans  n ig ra  
pecan: Carya i l l i n o e n s i s  (p lan ted)  
Swamp Hickory o r  B i t t e r n u t  Hickory: Carya c o r d i f o m i s  
She l lba rk ,  White o r  Shagbark Hickory: Carya ovata 
Big Shel lbark  o r  Kingnut: Carya l a c i n i o s a  
White h e a r t ,  Big-bud o r  Mockernut Hickory: Carya tomentosa 
Pignut Hickory: Carya g labra  
Smal l - f ru i t ed  o r  Pignut  Hickory: Carya microcarpa 

Betulaceae - Birch Family 
Hazel: Corylus americana 
Hardhack, Leverwood, Hop Hornbeam o r  Ironwood: Ostrya v i rg in iana  
Water Beech, HOtnbeUU o r  Blue Baech: Carpinus c a r o l i n i a n a  
Swamp Birch: Batula  p u l a  (p lan tad)  
White, Can00 o r  Paper Birch: Batula papyr i fe ra  (p lan ted)  * Red Birch o r  River Birch: Batula n i q r a  
Black, Charry, Sweat o r  nrhogany Birch: t Batula l e n t a  
Common Alder,  S m t h  Aldar o r  Tag Aldar: Alnus s a r r u l a t a  

Fagaceae - Mach Family 
Beach: Fagur g r u r b i f o l i a  
Chestnut: Carf.naa d a n t a u  
Chinquapin: Cartma. pumila 
Whit. Oak: O\1.rcur a l b a  
Engl ish  Oak: Qwrcur robur  (p lan ted)  
P o r t  Oak o r  Iron Oak: Olurcur s t a l l a t a  
B u r  Oak, Cork Oak o r  m r r y  Cup: Quarcur aucrocarpa 
Rock Char tau t  oak1 Quarcur p r inur  
Scrub Char tnut  Oak: Owrcur  p r ino idas  
Ya l lo r  a, Char tau t  Oak, Chinquapin Scrub O.k o r  Pig8on O a k :  

Qrurclu a u h l r a k r g i i  
Swamp Whita O a k s  Quoreus b i c o l o r  
Red Oak: Quatcur b o r a a l i r  o r  rubra  
S c a r l e t  Oak: Qwrcw coccinaa  
Black Oak, Goldon Oak o r  Quarcitron:  Quarcur v ~ l u t i n a  
Pin Oak or O U r  Q u a t c w  p . l u 8 U i 8  

. Shingle  O a k :  Quarcur imbr ica r i a  
S h w r d  Red O a k :  w a r c u r  r h u r ~ u d i i  



Ulmaceae - Elm Family 
White E l m ,  AmatiCan E l m ,  Water E l m  o r  Swamp Elm: Ulmur americana 
Slippery Elm,  Red Elm o r  Moore Elm: Ulmur rubraea o r  fulva 
Rock Elm, Cork Elm,  C l i f f  Elm o r  Hickory Elm: Ulmur thomasii 
Hackberry, Sugarberry, Net t le  Tree or  Fa l re  Elm: C e l t i r  occ iden t a l i s  

noraceae - n u l k r r y  Family 
Orage Orange o r  Hedge Apple: nulclura  pomifera 
Red n u l h r r y :  m r u r  rubra 
White Mulberry: norus a lba  (planted)  
Paper Mulberry: Brourronetia papyrifera  (planted)  

Cannabinaceat - xemp Family 
Hemp or  Marijuana: Cannabis r a t i v a  

Urticaceae - Net t le  family 
Stinging Net t le :  Ur t i c r  d io ica  
Wood Net t le :  Laportea canadensir 
Fa l re  Nettle: BoohnuXia cylindric. 
Clearweed: P i l ea  p d l a  
Pennsylvania Pe l l i t o ry :  P a r i e u r i a  penrylvuaica 

Santalaceae - Sandal-wood ?.miln 
Bastard Toadflax: Cor~.ndra umbellata 

Aristolochiaceae - Birthwort Family 
Wild Ginger: Ararrrm canadenre canadenre 
Robins: Ararum canadenre ref lexum 
Virginia  Snakeroot: Arir tolochia  se rpen ta r ia  

Polygonaceae - Smartwoad Family 
Sheep So r r e l  o r  Red Sor re l :  Ruwx ace to r r e l l a  
Great Waterdock: Rumax orb icu la tur  
waterdock: Runux v e r t i c i l l a t u s  
Sour Dock o r  Yellow Dock: Rumax c r i rpus  
Pale Dock: Runwx a l t i r r imur  
B i t t e r  Dock: Rumrx ob tu r i fo l i u r  
Erect Knotweed: Polygonum 8 r e C t U  

Knotweed: Polygonrw av icu la re  
Pale Per r ica r ia :  Polygonum lapathifolium 
Pinkweed: Polygonum pnrylvanicum 
Water Smartweed.or Dotted Smartweed: Polygonum punctatum 
water Smartweed or  Comon Smartweed: Polygonum hydropiper 
Mild Water Pepper: Polygonw hydropiporoidea 



Lady's Thumb: Polygonum persicaria 

JSmpseed: Polygonum viz3inianum 
Black Bindweed: Polygonum convolvulus 
CLi,nbinq False Buckwheat: PolygOnum scandens 

Chenc?odiaceae - Goosefoot Family 
iamb's-quarters: Chenopodium album 

Oak-leaved Goosefoot: Chenopodium glaucum 

Xany-seeded Goosefoot: Chenopodium polyspemum 

Orach or Spearscale: Atriplex patula 

Xmaranthaceae - Amaranth Family 
41at Amaranth: Amaranthus graecizanr 

Tumbleweed: Amaranthus albus 

Rough Pigweed: Amaranthus retroflexus 
Pigweed or Prince's Feather: Amaranthus hybridus 

Water Hemp: Amaranthur tuberculatus 

Nyctaginaceaa - Four O'clock Family 
Wild Four-o'clock or Heart-leaf ~mbrellawort: Oxybaphus nyctagineus or 

Hirabilir nyctaginea 

Phytolaccaceaa - Pokeweed Family 
Pokeweed or Pokeberry: Phytolacca amoricana 

Aizoaceae - Carpetveed Pamily 
Carpetvaed: Mollugo verticillata 

Portulacacar - Purslane Family 
Common Purslanar Portulaca olarrcaa 

Spring Mauty: Claytonia virginica 

Caryophyllacea8 - Pinlr Family 
Forked Chic- or Slander Anychia: Paronycbia canadensis 

Colllaron Chickwdr Stallaria nudia 

Stitchwrtr Stallaria gr8minaa 

Nodding Chiclnmdr Carrrtiua nuuar 

Koura-ear Chicku88dt Carastius vulgatm 

Jagged Chickvood: Kolortaum unrkllatum 

Thynu-leaved Surdrort: Atanaria sarpyllifolia 

White Campion: Lychnir alba 

Corn Cockle or Corn CAmpiont Agrortrnrrr gitbgo 

Sleepy Catchf 1y: Silena antirrhina 

Night-flowering Catchfly: Silono noctiflorr 

Bladder Campion: Silena cucubolur 



Fi;= Pink: Silene virginica 

Soapwort or Bouncing Bat: Saponaria officinalis 

Deptford Pink: Dianthus armeria 

ceratophyllaceae - Hornworth Pamily 
Coontail or Hornwort: Ceratophyllum demersum 

Nymphaeaceae - Water-Lily runily 
water Lily: Nymphaea tukroaa 

Magnoliaceae - Magnolia Pamily 
Tulip Tree, Tulip Poplar, Yellow Poplar, White Wood, or Canoe Wood: 

Lir~odendron tulipifera 

Cucumber Tree or Mountaan Magnolia: Magnolia acuminata 

Annonaceae - Custard-apple Pamily 
Pawpaw: Asimina triloba 

Ranunculaceae - Crowfoot Funily 
Goldenseal: Hydr8stis canadensis 

White Baneberry: Actaea alba 

wild Columbine: Aquilegia canadensis 

Dwarf Larkspur: Delphinium tricorne 

Harsh Marigold or 'Cowrlip": Caltha paluStri8 

Small-flowered Crovfoot or Kidneyleaf Buttercup: Ranunculus abortivus 

Prairie Buttercup : Ranunculus recurvatus 

Swamp Buttercup: Ranunculus septentrionalis 

Bristly Buttercup: Ranunculur hispidus 

Early Meadw Rue: Thalictrum dioicum 

Tall Meadow Rue: Thalictrum p01ygmum 

Purple Meadow Rue: Thalictrunr dasycarpum 

Thimbleweed: Anemone virginiana 

Canadian An8mone: M.mon8 canadensis 

Wind Flower or wood Anemone: A n m n 8  quinquefolia interior 

 cute-1od.d Eepatica : Hepatica acutiloba 
American Hepatica or Round-lobod Livetlead: Hepatica amricana 

Rue Anemone: ILnuno8lla thalictroides 

Virgin's Bower: Clematis virginiana. 

Leather Flower: Clematis viorna 

Berberidaceae - Barberry Pamily 
Hayapple or Wild Jalap: PodOphyllum paltatum 

Twinleaf: Jeffersonia diphylla 
Blue Cohosh or Papoose-root: Caulophyllum thalictroides 
Japanese Barberry: Berbaris thunkrgii (planted) 



nenispenaaceae - Moonseed Family 
noonseed Vine or Yellow Parilla: Menispermu canadense 

~auraceae - Laurel Family 
Sassafras or Ague Tree: Sassafras albidum 

3pi:e Susn, Peber Bush, Wild Allspice or Benjamin Bush: Lindera b e n z o i n  

Papa-feraceae - Poppy Family 
Bloodroot or Red Pucoon: Sanquinaria canadensis 

Celandine: Chelidonium majus 

F-marlaceae - Fumitory Family 
Dutchman's Breech.?: Dicentra cucullaria 
Squirrel Corn: Dicentra canadensis 

Croclferae - Mustard Family 
Black Mustard: Brassica nigra 

Field Cress or Cow Cress: Lepidiw campastre 

~ e ~ p a r ~ r a s s  or Poor Man's Pepper: ' Lapidium Virginicum 
Field Pennycrera: Thlaspi arvansa 

Perfoliate Pennycrass: Thlarpi parfoliatum 

Shepherd's Puraa: Capsalla bursa-partoris 

Spring Cress or Bulb Bittar Crearr Cardamina bulbosa 

Northern or Purpla Bittar Cresrr Cardamina douglassii 

Cut-leaved Toothwort: Dantaria laciniata 

Sicklepod: Arabia canadanria 

Smooth Rock C1888: Arabir laavig8ta 

True Watarcrarrr Narturtium 0fficil)8le 

Common Watarcrarr or Yallor Rockat: Barbaraa vulguis 

Purple Rockat: Iobmthuo pinnatifidur 
oanw's Rockat or Dam's-violat: Haapuir mtronalir 

Garlic Uustardr Alliaria 0fficin.li8 

~ a d q a  nustardr Siryrbrium officinala 

Falra Flax: C-lina microcarp. 

Crassulacaaa - O r p a  ?&ly 
Ditch Stonocropr O.nthorrm redoidar 

Coldmorr or m r r y  Sto-ropr S d u m  acra 

Liva-foravar or Gudm Orpim: S d u m  talaphiun 

Mountain Stonacropr S d u m  tarnatam 

Saxifragacaaa - Saxifraga Family 
Bishop's Cap, nitrwort or Coolwort: nitella diphylla 

Rock Geranium or Alum Root: Hauchara muricana bravipat~la 



Hock Orange or Syringa: Philadelphus coronariur 
Wild Hydrangea: Hydrangea arboremcena 

Dogberry or Prickly Gooreberry: Riber cynorbati 

Hirrouri Gooreberry: RLber mirroutienre 

Smooth Gooreberry: Ribor hirtellum 

Garden Gooreberry: Rikr grorrularia (p1ant.d) 

wild Black Currant: Rikr unericanum 

Garden or. Red Currant: fiber rativum (planted) 

Hamamclidaceae - Witch-hazel Family 
Witch Hazel, Winter Bloom or Snapping Hazel Nut: Hamamelis virginiana 

Altingiaceae - Sweet Gum Family 
Sweet Gum, Red Gum, Star-leaved Gum or Bilrter: Liquidamdar styraciflua 

Platanaceae - Plane Tree Family 
Sycamore, Plane Tree, Buttonball or Buttonwood: Plantur occidentalis 

Rosaceae - Rome PIlnily 
Ninebark: Phyrocarpur opulifoliur 

Headowruoet or Meadow Spiraea: Spiraea &lbu8 

Bridal Wreath: Spiraea vmhoutteii (planted) 

American Wood Sttawhtry or Sow-teat Strawberry: Ftagatia vesca 

wild Strawberry: ?ragaria virginiana 

Old-field Cinquefoil: Potentilla rimplex 

Rough Cinquefoil: Potentilla norvegica 

Sulfur Cinquefoil: Potentilla recta 

Shrubby Cinquefoil: Potentilla fruticora 

Queen of the Prairie: Filipndula rubra 

Spring Avenrr Gem vernum 

White Avenr: Geum cur.6.nme 
Rough Avmnr: Geum laciniatum 
Dowberry : 

Wur f lagellarf r 
Rubur marlurii 

Southern Dowberry: Rubur trivialir 

Cornman Blackberry: 

Rubus alleghenienris 

Rubus pensilvancur 

Rubuo frondosus 

Rubus recuvanr 

Black ~ a r ~ b e r r ~ :  Rubur occidentalis 
Red Rarpbarry: Rubus idaeus (planted) 

Agrimony: Agrinmnia gryposepala 



Woodland Aqriaony : A g r ~ n c z i a  r o s t e l l a t a  

Small-f lower Aqrlncny: A q r l n o n ~ a  ?arvif:ora 

S o f t  Agrixony: Aqrinonia pubescens 

? r a r r i e  Acse c r  Zii.*:ag 4ose:  Rose s e t r g e r a  

!?ul=if  :=:a 3cse :  Rcsa mulcif  l o r d  ( p l a n t e d )  
S V " . ~  - '- - . - --- - - -  ?.=sc - -  - - 5 ; ? 3 - = i ~ e :  Rosa e g l a n t e r i a  

Zoq ?.CSZ : ?.:sa cazi 'a ' 7  Lar.zed) 

Swamp ?.tse: 3osa ; a i , s t r l s  

X i id  Rcse: 

R3sa =srsLi:a 

2osa b landa  
a l a c k  Cherry ,  Cab ine t  Cherry  o r  Rum Cherry:  Prunus s e r o t i a a  

Choke Cherry:  Pranus v i r q r n i a n a  

Xahaleb ,Cherry o r  Perfuned Cherry :  Prunus mahaleb ( p l a n t e d )  
Sweet Cherry:  Prunus aviiun ( p l a n t e d )  

Sosr  Cherry :  Prunus c e r a s u s  ( p l a n t e d )  

Wild P1,x:n: Prunus amerrcana 
Chickasaw Plxm: ? runus  a n g u s t i f o L i a  ( p l a n t e d )  

Wild Gocse Plum: 

Prunus munoniana 

Prunus h o r t u l a n a  

Peach: Prq1nus p e r s i c a  ( p l a n t e d )  

Pear:  Pyrus communis ( p l a n t e d )  

Apple: Pyrus malus ( p l a n t e d )  

Wild Crab Apple: Pyrus c o r o n a r i a  

Black Chokeberry: Pyrus melanocarpa 

P u r e l e  Chokeberry: Pyrus f l o r i b u n d a  

Mountain Ash: Pyrus .aucupar ia  ( p l a n t e d )  

Cockspur Thorn: Cra t aegur  c r u s - q a l l i  

Hawthorn, Thorn o r  Red Haw: 

Cra t aegus  p u n c t a t a  

Cra t aagus  d isp .nna  

C r a u e g u r  i n t r i c a t a  

Cra t aegus  b i l tmoreana  

Cra t aagus  m r q a r e t t a  

Cra t aapur  mac rospe rm 

Cra t aaqur  p r u i n o r a  

Cra t aagur  rugosa  

Cra t aaqus  p o d i c a l l a t a  

Cra ta .Fr  m o l l i s  

Cra t aequs  ca lpodendron  

F i r e  Thorn: Co toneas t e r .  pyracantha  ( p l a n t e d )  
Downy S e r v i c e b e r r y  o r  Common Juneberry:  Amelanchier arb0r.a 

Washington Thorn: Cra t aequs  phaenophyrum 



Leguminorae - Legume Family 
Redbud or Judar Tree: Cercis canadensir 

Honey Locust or Sweet Locurt: Gleditria triacanthoe 

Kentucky Coffee Trw: Gymnocladur dioica 

Yellowwood: Cladrartir lute& (plantad) 

Black Locust: Robinia pseudo-acacia 

Red Clover: Trifolium pratenre 

White Clover: Trifolium repenr 

Alsike Clover: Trifolium hydridum 

Low Hop Clover: Trifolium procumbans 

White Sweet Clover or White Helilot: Melilotur alba 

Yellow Sweet Clover or Yellow Melilot: Helilotur officinalis 

Black Medic or Noneruch: Medicago lupulina 

Alfalfa or Lucerne: Medicago rativa 

Pointed-leaf Tickclover: Dermodium glutinorum 

Few-flower Tickclover: Dermodium pauciflorum 

Hoary Tickclover: Dermodium canercenr 

Canada Tickclover: Dermodium canadenre 

Panicled Tickclover: Dermodium paniculatum 

Dellenius Tickclover: Dermodium dillenii 

Large-bract Tickclover: Darmodium curpidatum 

Violet Bushclover: Lerpadeza procumbenr 

Japan Clover: krpedeza rtriata 

Hairy Vetch: Vicia villora 

Wild Bean or Groundnut: Apior amaricana 

Hog Peanut: Amphicarpa bracteata 

Oxalidaceae - Wood Sorrel Family 
Upright Yellow Wood Sorrel: Oxalir stricta 

Lady's Sorrel: Oxalir europaea 

Great Yellow Wood Sorrel: Oxalir grandir 

Violet Wood Sorrel: Oxalir violacea 

Geraniaceae - Geranium Family 
Wild Geranium or Wild Cranerbill: Geranium maculatum 

Rutaceae - Rue Family 
Northern Prickly Arh or Toothache Tree: Xanthoxylum americanium 

Common Hop Tree or Wafer Ash: Ptelea trifoliata 

Simaroubaceae - Quarria Family 
Ailanthus or Tree of Heaven: Ailanthus altisrima 



Euphorbiaceae - Spurge Famiiy 
T r a i r l e  Tea: Croton nonantkocynus 
Three-seeded Mercury: Acalypha rhomboidea 
Eyebane o r  Nodding Spurqe: Euphorbia p r e s l i i  
wortweed o r  Milk Purslane:  Exphorbia maculat? 
FLowerLng Spurqe: EuphorSia c a r o l l a t a  

Tzothed S3c:qe: E1sphorSia den ta ta  

wood Spurge: EuphorSia comnutata 

Anacardiaceae - Sumac Pamily 
?oison Ivy: Rhus radicans  
Fragrant  Sumac: Rhus aromatics 

Winged Sumac: Rhus copallinum 
Smooth Sumac: Rhus g labra  
Staghorn Sumac : Rhus typhina 
Poison Sumac: Rhus ve rn ix  
Smoke Tree:  CotLnus coggygria (p lan ted)  

Aquifol iaceae  - Holly Pamily 
American Holly: I l e x  opaca (p lan tad)  
Winterberry:  I l e x  v e r t i c i l l a t a  

Ce las t raceae  - Sta f  f - t r e e  Family 

Climbing Bi t t e r swee t :  C e l a s t r u s  scandenr 
O r i e n t a l  B i t t e r swee t :  C e l a s t r u r  o r b i c u l a t u r  (p lan ted)  
Wahoo o r  Burning Bush: Euonymur a t ropurpureur  
winged Spindle  Tree: Euonymur a l a t u r  (p lan ted)  
Running Strawberry Bush: Euonynarr obovatur 

Staphyleaceaa - Bladdarnut Pamily 
Bladdernut: Staphylaa t r i f o l i a  

Aceracaaa - Mapla Family 
Hedqa U&plaa Aear campertre (p lan ted)  
Sugar Hapla o r  Hard Hapla: Acar raccharum 
Black Maple o r  Black Sugar h p l a :  A c e r  raccharum nigrum 

Mountain Hmplar k a r  rpicatum (plantodl  
Rad Flapla: war rubrum 

. 

S i l v e r  Mapla, Whita Hapla, o r  S o f t  Xapla: Acar racchuinum 

BOX Elder  o r  Ash-1eav.d Maple: Acar nagundo 

Hippocarunaceae  - Horse-chartnut Family 
Horra Chortnut: AeSculu8 hipp0caat.n- 
Ohio Buckeye: Aesculus q labra  



Balsaminaceae - Touch--not Family 

Spotted Touch-me-not or Jewelweed: Impatiens biflora 

pale Touch-=-not or Jewelweed: Impatienr pallida 

Rhamnaceae - Buckthorn Funily 
New Jersey Tea: Caanothur americanur 

Common Buckthorn : Rh.mnur catharticur 

~ance-leaf Buckthorn: Rh.mnus lanceolata 

Alder Buckthorn: Rhamnur alnifolia 

vitaceae - Grape Pamily 
Summer Grape: Vitis aestivalis 

Frost Grape: Vitir vulpina 

Riverbank Grape: Vitis reparia 

Vine (no common- hame) : Ameloprir brevipedunculata 

Vine (no common name): Ameloprir cordata 

Virginia Creeper or Woodbine: Parthenocissur quinquefolia 

Creeper: Parthenocirrus inrerta 

Fox Grape: Vitir labrurca 

Sweet winter Grape: Vitis cinerea 

Tiliaceae - Linden Family 
Basrwood or American Linden: Tilia amaricana 

white Basswood: Tilia heterophylla 

mlvaceae - nallow Family 
Hollyhock : A1tha.a rorea (planted) 

Comon Hallow: Malva neglecta 

Velvet-leaf or Piemarker: Abutilon theophrasti 

Flower-of-an-hour: Hibircus trionum (planted) 

Rose of Sharon: Hfbircur ryriacur (planted) 

Hypericaceae - Sant-john's-wort Family 

Common Saint-johnor-wort: Hypericum perforatum 

: Hypericum punctatum 

: Hypericum mutilum 

Shrubby Saint-johnor-wort: Hypericum spathulatum 

Saint-andrew'r-crora: Ascyrum hypericoides multicaule 

Violaceae - Violet Family 
Meadow Violet or Common Blue Violet: Viola papilionacea 

woolly Blue Violet: Viola rororia 

Arrow-leaf Violet: Viola sagittata 



Trilabed Violet: Viola cril~ba 
Smooth Violet: Viola e:rscar?a 
Cream Violet: Viola strrata 

-L.. - . .., ... eLaeaceae - Xerzereum Famlly 
Lsac?.eruood, Wicopy or Ropebark: Dira 2alustris 

Ly:h=aceae - Loosestrife Family 
Wrngangled Loosestrife: Lythrsm alatum 

Onagraceae - Evening-primrose Family 
idater or narsh Purslane: Ludwiqia palustris 

wrllow Herb: Epilobium coloratum 
Evening Primrose: Oenothera brennis 
Gaura: Gaura biennis 
Enchanter's Nightshade: Circaea quadrisulcata 

Elaeagnaceae - Russian Olive Family 
'Russian Olive : Elaegnus anqusrifolia (planted) 
Goumi : Elaeagnus multif lora (planted) 

Nyssaceaa - Sour Gum Family 
Black Gun or Sour Gum: Nyssa sylvatica 

Araliaceaa - Ginseng Family 
Wild Sarsaparilla: Aralia nudicaulis 
American Spikenard: Aralia racsmora 

Ginseng: Panax quinquefolium 
Devil's-walkingmtick or Herculerl-club: Aralia rpinosa 

umbclliferae - Purlmy Family 
Black Slukeroot or Sanicle: Sanicula gregaria 

: Sanicula canadansir 
: Sanicula trifoliata 

Harbinger-of-Spring: Erigania bulb088 
Honewort: Cryptotaenia canadenrir 

Erect Hodgo Paralay: Torilia japonica (p1ant.d) 
sweet Cicely or Swat Jarnil: Ormorhiza claytoni 

Sweet Anise or Mire-root: Ommorhiza longirtylir 
Wild Carrot or Qu-n Anne's Lace: Daucur CarOta 
Spreading Chernil: Chaeiophyllum pro~umkn8 
Yellow Pimpornal: Taenidia integerrim 
Golden Alaxandersi Zfzia aurea 
Goutweed: Aeqopodiun podaqraria 



Poison Hemlock: Conium nmculatum 

water Hemlock or Spotted Cowbane: Cicuta maculata 

neadow Parsnip: Thaspium trifoliatum 

Hairy-jointed Madow Parsnip: Thaspium barbinode 

Purple Angelica or Aleunders: Angelica atropurpurea 

cowbane: Oxypolis rigidior 

Parrnip: Pastinacr rativa 

Cornaceae - Dogwood Family 
Flowering Dogvood: Cornus florida 

Pagoda Dogwood or Alternate-leaf Dogvood: Cornus alternifolia 

Silky Dogwood: Cornus purpuri 

Roughleaf Dogrood: Cornus drummondi 
Gray Dogwood: Curnus racuhosa 

Red Osier: Cornus rtolonifara 

Ericacsae - Heath F a l y  

Indian Pipe: Monotropa uniflora 

Pinesap: nonottop. hypopithys 

Leatherleaf: Chamaadaphna calyculata (plantad) 

Dewberry or Squaw-huckleberry: Vaccinium rtanineum 

Spotted Piprisrowr : Chimphila mculrta (ronutirms in Pyrolaceae 1 

Primulacaae - P r i ~ o r e  Family 
Shooting Sur: Dodocatheon moadia 

water Pimpernel : Samolus f loribbdus 

Frrnged Loosestrife: Lysimachia cilia- 

Lance-leaf Yellow Loosestrife: Lysimachia lanceolata 

Moneywort: LysiPuchia nunmularia 

Common Pimpernel: Anaqallis arvensis 

Ebenaceae - Ebony P d l y  

Persixmmn: Diorpyror virginianr 

Oleaceae - Olive Fuuily 
White Ash: Fraxinus w r i c a n a  

Green A8h: .?taxinus pannsylvanica subintegarrima 

Red Ash: Fraxinus p8nnsylvanica pannsylvanica 

Pumpkin Ash: Fraxinus tomentosa 

Blue Ash: Fraxinus quadrangulata 

Black 48h: Fraxinus nigra 

Frin: Tree : Chronanthus virginicus (planted) 
Privet: Ligustrum vulgare (planted) 

Lilac: Syringa vulgaris (planted) 



Gentianaceae - Gontian Family 
Amerrcan Columbo: Swertia ca ro l in i en r i s  

Apocynaceae - Dogbane Family 
?eriwinkle: Vinca minor 
Spreadiag Dogbane: Apocynum androsaemifolium 

Indian Hemp: Apocynum cannabinurn 

Asclepiadaceae - Milkweed Pamily 
But te r f ly  Weed o r  P l e u r i ~ y  Root: Arclepiar tuberosa 
Swamp Milkweed: Asclrpiar incarnata 
Conrmon Milkweed: Asclepiar ryr iaca 
Purple Milkweed: Arclepiar purpurarcenr 
Four-leaved Milkweed: Asclepiar q rudr i fo l ia  

Convolvulaceae - Morning Glory Family 
Common Horninq Glory: Ipomoea purpuraa 
wild Potato Vina: Ipomoea p .ndurau  
F ie ld  Bindwood: Convolvulur a m a n r i r  
Hedge Bindweed: C O ~ V O ~ V U ~ U ~  rapium 
Upright Bindwood o r  Low Bindwood: Convolvulur rpithanueur 
Gronoviur Doddar: Curcuta gronovii 

Polunoniaceaa - Phlox I-ly 
~ l u e  Phlox: Phlox d ivar ica ta  
Gardon Phlox o r  ? a l l  Phlox: Phlox p a n i c u h t a  
Wild S m t  W i l l i u  Phlox o r  Spottad Phlox: Phlox maculata 
Jacobg# Laddar or G r d  Valarirn: P o l w n i u m  r a p t ~ n r  

Hydrophyllacaam - Wata r lu f  T r r i l y  

Larga W.tarlaaf:  Hydrophyllua macrophyllm 
Johngr  Cabbag. or Virginia Watarleaf: Bydrophyllum virginianum 

Uvandmr Waterloaf o r  Appandagad watarleafr Bydrophyllum appondiculatum 

mragimcaam - &rag. I u i l y  
Bluwood or V i p u g r  mg lo r r :  Behim vulgar0 

Corn Grouall: Litborp.rarr a n m a w  
T r w  lorgot-r-aot: Myo80fir rcorpioidr8 
Houndg 8-ton- 1 C y a o g l o r r ~ r  of iicirula 
wild Comfrmy: Cyaoqlo88m virginirnum 

Stickraad o r  Bagg.rgr-lice: Iiackalia vitginia- 
Virginia  b l \ u k l l r t  Mutanria v i r g i n i m  



Verbenaceae - V e ~ a i n  P W l y  
white Vervain: Verbena u r t i c i f o l i a  
Blue Vervain or  Simpler's-joy: Verbona h s t a t a  
Pogf r u i t :  Phyla l u r c e o l a u  

LabiaUe - Mint family 
American Germander o r  Wood Sage: Toucrium camdonre 
Had-dog Skullcap: Scu t e l l a r i a  l a t e r i f l o r a  
Small Skullcap: Scu t e l l a r i a  leonardi  
Common Horehound: Marrubium m l g a r e  
Yellow Giant. Hysrop: Agasuche nepotoides 
Catnip: Nepeta c a t a r i a  ' 

Large-flower Ground Ivy o r  Gill-over-the-ground: Glachoma hederacea 
Self-heal ,  Heal-all o r  Carpantar Woed: Prunel la  vu lga r i r  
Henbit: Luniw.amplexicaule 
Purple Dead Net t l e :  Lurdum purpuraum 
Mothe-rt: Leonurur cardiaca 
Smooth Hedge Nettle: Sf.chy8 h i rp ida  
Cordate Hedge Nettle: Stachyr r i d d e l l i i  
Basi l  Balm: &nard. clinopodia 
Wild Bergamot: m m r d a  f i r t u l o r a  
Downy Blephi l ia :  Blephi l i& c i l i a -  
wood Hint o r  Hairy Blephi l ia :  Blephi l i a  h i r r u t a  
Amarican Pennyroyal o r  P d d i n g  Grarr: Badmom pulegioider  
Slender Mountain Hint: Pycnanthomw flexuosum 
Virginia  Mountain Hint: Pycrunthunum virginianum 
Virginia  Buglewmed or Virginia  Water Borehound: Lycopus v i rg in icus  
American Buglewad or Cutleaf Water Horehound: Lycopur americanus 
American Wild Mint or F ie ld  Mint: Mentha a rvens i r  
Spearmint: nentha rp i ca t .  
Peppermint: Men#& p i p a r i t .  

Solanaceae - Night8h.de Family 
Ground Cherry: Phyral i r  heterophylla 
Black Nightrhade: Solanum nigrum 
Horse Nettle: Solmum caro l inenre  

Climbing Nightshade or B i t t e rmoo t :  Solanum dulcanvra (planted)  
Tomato: Lycopersicon erculentum (planted)  
Common Matrrmony Vine: Lycium halimifolium (planted)  
Jimronweed or  Strrmoniw: Datura stramonium 

Scrophulariaceae - F i g w r t  Family 
Figwort: Laucopora mult.if ida  
Violet  Monkey Flower: Mimulur ringens 



Sharp-vinqad mnkey Plover: nirnulus alatus 

Common Mullein: Verbascum thapsus 

30th Mullein: Vetbaacum blattaria 

'White Turtlehead: Chelone glabra 

Eastern Penstemon: Penstemon hirsutur 

Fcxqlove Penstemon: Penstemon digitalis 

Carpenter's Square or .Uryland Figvort: Scrophularia marilandica 

auzter-and-eggs: Linaria vulgaris 

Dwarf Snapdragon or Lesser Toadflax: Chaenorrhinu minus 

Culver's Root: Veronicartrum virginicum 

Thyne-leaved Speedwell: Veronica serpyllifolia 

seckweed or Purslane Speedwell: Veronica poragrina 

Corn Speedwell: Veronica arvenris 

Common Speedwell: Veronica officinalis 
Mullein Foxglove: DaSiStoaU mcrophylla 

Large-flowered Agalinis: Gerardla purpurea 
Cotamon Lousewrt or Wood Botony: Pedicularir canadenrir. 

Bignoniaceae - Trump.t-creepor Family 
Trumpet Creapor: Cc-?sir radicins 

Northern Catalpa or Cigar Yrnr Caulpa rpocionma 

Orobanchaceae - Broom-rap. P m i l y  
Beechdropr: Epifagus virginima 

Acanthaceae - Acmthus ?8mily 
Smooth Ruallirr Rrullia rtrapurr 

~ansa-f1ow.r.d l8at.r Willour Jurticir amtican. 

R~biac-8 - m64.s ?oily 
Puuidg.krryt Illtchalla r.p.ru 
Buttoaburh~ Cagh.lrat&ur occtbraf.118 
Goorograsr or Swing Cluverar -11- apufru 

wild Licorica: Galitm circaouru 
Sumot-rcontod mrtrart Galiu8 triflorp. 

Protty kdrtrart G.liu8 c o n c i m  



Caprlfoliaceae - Honeyruckle ? d l y  

Black Haw, Stag Burh or Sloe: Viburnum pnanifolium 

Southern Black Haw: Viburnum rufidulum 

European Cranberry Burh: Viburnum 0pulur (plmt.6) 

tupleleaf VLburnum or Urouroob: Vlburnum acrrifolum 

Wvny lurornoob : Viburnum rat ineaquianrra 

Nannyberry or blackthorn: Viburnua lenugo 

Comnron Elder, tlderkrry or S m t  tldu: Sambucur camdenair 

Red-berried Elder: SubuCU8 pukar 

JapUe8e Honeyruckle: Lonicera j&p~niCa (planted) 

Wild Honeyruckle: Lonicera dioica glaucercenr 

Grape Honeyruckle: Lonicera pt0lif8ra 

Coralberry or Indian Current: Symphoricarpor orbiculatur 

Coramon Horre Gentian: Triorteum perfoliatum perfoliatum 

Valerianaceae - Valerim F U l y  

Corn Salad or Lambar-lettuce - Valerianella radiata 
Dip8aCaC8ae - Tearel ?amily 

Wild Tearel: Dipracur rylvertrir 

Cucurbitaceae - Gourd Family 
wild B.1r.m Apple or Wild Cucumber: Echinocyrtir lobau 

Bur Cucumber: Sicyor angulatur 

Campanulaceae - Harebell Family 
Tall Bellflower: Caapurula a m t i c a m  

Venur'r Looking-glarrr Triodanir perfoliata 

Lobeliaceae - Lobelia ? U l y  

u r g e  Blue Lokliat b k l i a  riphilitica 

Indian Tobacco: Loklia inflau 

Pale-rpikr b k l i a :  bbolia rpicata 

Comporitae - Comporita ? U l y  

Common Sunflowor: 8elimthur m u u r  

: Baliurthur hirrutur 

Paleleaf Wood Sunflower: Ilelimthur rtrumorur 

Jerrua1.m Artichoke: Helimthur tukrorur 

Wingrtem or Yellow Ironweed: Verkriru alternifolia 

Sunflower Helioprir or Smooth Oxrye: Holioprir helianthoider 

Black-eyed Suran: Rudbeckia hirta 
Showy Coneflower: Rudbmckia rpeciora 
Brown-eyed Suran: Rudbeckia triloba 



Cutleaf Conef lower : Rudbeckia l ac in ia ta  
P r a i r i e  Conoflover: Ra t ib ida  pinnata 
Nodding Bur mr iqo ld :  Bidens cernua 
Swamp Bur .Harigold: Bidenr t r i p a r t i t a  
Slack Beggar-treks or S t i ck t i gh t :  Bidenr frondosa 
Ta l i  3aggar-c~eks or  S t i ck t i gh t :  Bidens vulgata 
Tr=kreed Sunflower: Bidens coronata 
Small-flower Leafeup: Polymnia canadensis 
Cup Plant: Silphium perfoliatum 
Whorled Rosinweed: Silphium t r i f o l i a tum 
Giant Ragweed: Ambrosia t r i f i d a  
Comon Ragweed: Ambrosia a r t e m i r i i f o l i a  
Cocklebur: Xanthium struavrum 
Comon Dogfennel o r  M8yve.d: Anthemis cotula  
Common Yarrow or  Milford: Achillea millefolium 
Oxeye Daisy: Chrysanthemum livacnthmum 
Common Tansy o r  Golden Buttonrr Tua8cetum vulgara 
S w e e t  Uornnood: Artemisia annua 
Round-1eav.d Groundrel: Senecir  obovatur 
Golden Ragwort o r  Squaw-wed: Surmcir Aurau8 
Pireweed or  Pilewort: Erech t i t e r  h i e r ac i fo l i a  
Pale Indian Plantain:'  Cacalia a t r i p l i c i f o l i a  
Ziq-Zaq a l d U l t 0 d :  Solid.- f lexiC8uli8 
wreath Golduuod or blw-atem Goldanrod: Solidago camria 
Roughleaf Goldenrod: S o l i b g o  p.tul8 
Cbnleaf Go lduwb:  Solidaqo u M f o l i a  
C u u &  Goldoatobr S o l i b g o  cuudanrir 
Burh Fragrant Goldmatod: S O W ~ ~ O  q r a a i t o i i a  
c o m n  b l w  Wood A l + . r a  ktu Cordifol iur  

Arrowleaf Altmr: A l u r  w g i t t i f o l i u s  
New tngl .ab kUr: k t U  tlOV8.-rnglia* 
~urpla-8- UtU: Altor  puaicew 
~ ~ 0 0 t h  ~ l u t r  ktu lawir 
Cr~OkOd-mto A8t.r: &-t preMathoide8 
nmth A l t u  or miry r u t u r  A l t u  p i lo rur  

WhiU &tar o r  St.& Altar :  Aatar l a t u i f l o r u r  
P u s i c 1 . d  Altar :  A l u r  r i m p l u  
Robin'r ~ l a a t ~ i n  or ~ a o v y  tl..bma: =ig.mn p u l c b . 1 1 ~ ~  

Philadelphia Pluhn.:  t t i g . r o n  g h i l . d . l P ~ c w  
Dairy tlrrkure or Whim Top: Wiq.toa ~ U ~ Q O I W  

: w i g u o n  -wr 
xorseuoed: Conyaa caaadur r i r  
~ l r a u i n - l e a f  Our rpoa r  o r  merlartiag: Anteamria p l & a u 9 i n i f o l t a  



Spotted-ster -re-pye weed: Eupatorium maculatum 

Purple-ntrm Joe-pye Weed: Eupatoriw purpureum 

Tall Thoroughvort: Eupatorium altissimum 

Common Boneset or Thoroughwort: ~upatorium perfoliatum 

White Snakeroot: Eupatorium rogosum 

Tall Ironwood: Vernonia 81tiasimr 

cmmon Burdock: Arctirna minus 

~ u l l  Thistle or Common Thistle: Cirsium vulgare 

Field Thistle: Cirsium dincolor 

Tall Thistle: Cirsirrm a l t i s s i ~  

Canada Thi8tle: Cirsium arvense 

Tall Rattlesnake Root, Gall of the Earth: Prenanthes altissima 

Hawkwead: Hieracium scabrum 

Common Dandelion: Taraxacum officinale 

Common Sow Thistle: Sonchus oleraceius 
Spiny-leaved Sow Thistle: Sonchus aspar 

Tall Yellow Lettuce: Lactuca canadensis 

Prickly Lettuce: Lactuca serriola 

Florida Lettuce: Lactuca floridam 

Common Chicory or Blue-s8ilorsr Cichorium antybus 

Goatsbeard: Trogopogon pratanris 

The foregoing checklist lists species existing in the Miami Valley. Agriculture food 

crop and ornamental spmcies excepting treas are not entered on this list. Certain 

species are indicated as 'planud.' There particular entriea indicate species which are 

considered as "escaped from cultivationm or raised as ornamental trees. It shoull be 

noted that only two conifera, the Ground Emdock (&erican.Yew) and the Red Cedar, are 

native to the Miami Valley. All other conifers listed have k e n  planted and pnpagated 
rn the area. 
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ECOTOXICOLOGICAL PROFILES 

GLOSSARY OF TERMS AND ABBREVIATIONS 

Acute toxicity - Causes death or extreme physiological disorders to organisms immediately or shortly 

following exposure to the contaminant (EPA 19899). 

atm-m31mole - atmosphere-cubic meters per mole. 

Bioaccumulation (Bioconcentration) - Process in and by which chemical substances are accumulated 

in living organisms (Verschueren 1983). 

Bioconcentration Factor (BCF) - Ratio of the concentration of a contaminant in the organism to the 

concentration in the immediate environment (e.g., soil, water, sediments). For aquatic species, BCFs 

greater than 300 are generally considered significant (EPA 1989g). 

Biodegradation - Molecular degradation of an organic substance, resulting from the complex action of 

living organisms (Verschueren 1983). 

Biomagnification - Term describing a process in which chemicals in organisms at one trophic level are 

at a higher concentrations than in organisms at the lower trophic level (Verschueren 1983). 

C - Degrees centigrade. 

Chronic toxicity - Involves long-term effects of small doses of a contaminant and their cumulative 

effects over time. These effects may lead to death of the organism or disruption of vital functions 

le.g., reproduction) (EPA 1 989g). 

Effect Concentration Fifty (EC,,) - The concentration at which 50 percent of the experimental 

organisms exhibit a certain nonlethal physiological or behavioral response in a specified time period 

(EPA 1989gl. 

Henry's Law Constant - Measure of chemical volatility which combines vapor pressure with solubility 

and molecular weight. Can be used to estimate releases to air from contaminated water. Units are 

in atm-m3/mole (EPA 1986bl. 

K,, - Organic carbon partition coefficient. Indicates the tendency for a compound to be adsorbed (EPA 

1986b). 
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K,, - Octanollwater partition coefficient. Predicator of the bioaccumulation of a contaminant in the 

oils of fish and the fats of animals (EPA 1989gl. 

Lethal Concentration Fifty (LC,,) - A calculated concentration which, when administered by the 

respiratory route, is expected to kill 50 percent of the population of experimental animals. Expressed 

in milligrams per liter (Verschueren 1983). 

Lethal Dose Fifty (LDSo) - A calculated dose of a chemical substance that is expected to kill 50 percent 

of a population of experimental animals exposed through a route other than respiration. Dose is 

expressed as milligrams per kilograms of body weight [Verschueren 1983). 

Lowest Observed Adverse Effects Level (LOAEL) - Lowest recorded dosage at which effects were 

observed (EPA 1989g). 

mglkg - milligrams per kilogram. 

mglkglday - milligrams per kilogram of body weight per day. 

mg/m3 - milligrams per cubic meter. 

mglmL - milligrams per milliliter. 

mglL - milligrams per liter. 

mm - millimeter. 

No Observed Adverse Effects Level (NOAEL) - Measure that describes the threshold below which 

predefined effects are not observed (EPA 1989g). 

Potency Factor - A plausible upperbound estimate of the probability of a response per unit intake of 

a chemical over a lifetime; used to estimate an upper-bound lifetime probability of an individual 

developing cancer as a result of exposure to a panicular level of a potential carcinogen (EPA 1990). 

ppm - pans per million. 
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Reference Dose (RfD) - An estimate of the daily exposure to the human population that is likely to be 

without an appreciable risk of deleterious eiiacts during a lifetime, in the case of a chronic RfD (EPA 

1990). 

Water Solubility - Maximum concentration of a chemical that dissolves in pure water at a specific 

temperature and pH (EPA 1986b). 

Threshold Limit Median (TL,) - The concentration of a substance at which 50 percent of the test 

organisms survive (Verschueren 1983). 

pglL - micrograms per liter. 

Vapor Pressure - Relative measure of the volatility of a chemical in its pure state. Can be used as an 

estimate of chemical release to air from contaminated surface soil. Units are in mm mercury (EPA 

1 986b). 
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ECOTOXICOLOGICAL PROFILE FOR 

BENZENE (CAS NO. 71 43-21 

1. FATE AND TRANSPORT 

Benzene is used extensively as an ingredient in motor fuels, as a solvent, and as a chemical 

intermediate (Sittig 1985). Due to a high vapor pressure (95 mm of mercury at 25OC) transport to the 

atmosphere by volatilization represents the dominant environmental fate process (EPA 1989a). Once 

in the atmosphere, benzene may be removed by rainout or through chemical degradation reactions, 

primarily with the hydroxyl radical. The residence time of benzene in the atmosphere ranges from a 

few hours to a few days, depending on the concentration of hydroxyl radicals (ATSDR 1987a). 

In water, benzene exhibits relatively high solubility, 1,780 mg/L at 20°C (EPA 1989a). As evidenced 

by its Henry's Law constant, 5 . 5 ~ 1  0-3 atm m3/mole at 25OC, volatilization from water represents an 

important aquatic removal process. Its half-life in a one-meter-deep body of water at 25OC has been 

estimated to be 4.81 hours. The high volatility of benzene makes transport to aquatic sediments 

unlikely in favor of volatilization to the atmosphere (ATSDR 1987a). 

Biodegradation of benzene represents the dominant fate process in aquatic and terrestrial 

environments. Such processes are particularly important when removal by volatilization is inhibited 

(such as with groundwater or deep soil spills). Benzene degradation can take place in both aerobic and 

anaerobic environments. One investigation of a hydrocarbon-contaminated aquifer found in situ anoxic 

biological treatment was able to remove benzene completely after a period of six months (ATSDR 

Due to its solubility in water and relatively low log octanollwater panition coefficient (2.1 3) migration 

to groundwater following releases to soil may be of concern (EPA 1989a). 

2. AQUATIC TOXICOLOGY 

Data on the acute toxicity of benzene to freshwater aquatic life indicates adverse effects occurring at 

concentrations as low as 5,300 pg/L (EC,,, rainbow trout) with lower concentrations likely to produce 

effects in more sensitive species (EPA 1986b). 

LC,, values for benzene were found to range from 5.8 mg/L (96-hour) in bass to 63 mg/L (14-day) in 

guppies. Median threshold limits (24- to 48-hour) range from 22.5 mg/L in bluegills to 36.6 mg/L in 

guppies in soft water (Verschueren 1983). 
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No data are available with respect to the chronic toxicity of benzene in fish (EPA 1986a). a 
Based on its low octanollwater partition coefficient and relatively high solubility, benzene is not 

expected to significantly bioaccumulate in aquatic organisms. A bioconcentrations factor of 3.5, with 

a tissue half-life of 0.5 days, has been calculated for benzene in eels. Benzene was also found to 

exhibit an infiltration ratio (fleshlwater) of 0.31 in eels, suggesting insignificant partitioning of benzene 

into tissue (Verschueren 1983). 

3. MAMMALIAN TOXICOLOGY 

Exposure to benzene has been associated primarily with effects targeting the central nervous system, 

hematopoietic system, and immune system. Brief inhalation exposures to high levels are reported to 

result in symptoms of central nervous system depression including drowsiness, dizziness, and 

headaches. Death has occurred in humans exposed by inhalation to 19,000 to 20,000 ppm for 5 to 

ten minutes (ATSDR 1987a). 

Human as well as animal studies have determined that exposure to benzene is associated with 

depression of bone marrow. Numerous animal studies have shown that such depression results from 

damage to the pluripotential stem cells or the early proliferating committed cells of either the 

. . ecythrocyte or leukocyte lines. These effects have been noted at approximately 10 ppm following 

. short-term inhalation exposure (ATSDR 1987a). 

Short-term inhalation exposure during critical period of gestation has also been found to result in 

maternal as well as embryo and fetotoxicity. Dose-dependent fetotoxic effects, including decreased 

fetal weight and skeletal variations, were demonstrated in mice and rabbits exposed at levels ranging 

from 156 to 31 3 ppm. Fetal weight loss and skeletal variations were noted in mice exposed to 300 

ppm, resulting in histopathological changes in the ovaries and testes, decreased spermatozoa, and a 

moderate increase in abnormal sperm (ATSDR 1987a). Rat oral LD5, values have been reported at 

concentrations ranging from 5600-5700 mglkg (Verschueren 1 983). 

Longer-term exposure to high levels of benzene has been linked to the induction of leukemia in workers 

exposed for periods ranging from 5 to 30 years. Human and animal data also suggest that benzene 

is toxic to the immune system, resulting in increased incidences of infection and impaired defense 

against tumors (ATSDR 1987a). Chronic exposure to benzene can result in accumulation in fatty 

tissue, bone marrow, and.the liver (EPA 1987a). 
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Although the chronic oral RfD for benzene is under review the EPA has proposed an oral RfD of 0.007 

mglkglday to protect human health from the non-carcinogenic effects of benzene (ATSDR 1987a). 

In addition, the EPA has classified benzene as a Group A carcinogen (human carcinogen) and has 

calculated both an oral and inhalation potency factor of 2.9 x (mg/kg/day)~', citing leukemia as 

the tumor type (€PA 19901. 
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ECOTOXICOLOGICAL PROFILE FOR 

TETRACHLOROMETHANE (CAS NO. 56-23-5) 

1. FATE AND TRANSPORT 

Tetrachloromethane (carbon tetrachloride) was once widely used as an industrial and household 

cleaning solvent, a grain fumigant, a dry cleaning agent, and a chemical used in the manufacture of 

fire extinguishers. Today, it is commonly employed in the manufacturing of refrigerants, aerosols, and 

propellants. The major source of environmental exposure to tetrachloromethane is from contaminated 

air, with water and food contributing only minor quantities lEPA 1987a). 

Virtually all tetrachloromethane release to the environment resides in the atmosphere (ATSDR 1988b). 

In the atmosphere, it exists as a relatively stable chemical with an estimated half-life ranging from 30 

to 100 years. In the troposphere, tetrachloromethane degrades very slowly by reaction with hydroxyl 

radicals (EPA 1979; EPA 1987a). It can diffuse to the stratosphere where it is degraded by exposure 

to higher energy ultraviolet light to form chloroform radicals, chlorine atoms, and phosgene. Photolysis 

is thought to be predominant atmospheric removal process (ATSDR 1988a). 

Tetrachloromethane exhibits relatively moderate solubility in water, 800 mg/L at 25OC (EPA 1989f). 

In water, tetrachloromethane does not photodegrade or oxidize to any significant extent. The rate of 

hydrolysis is very slow with a calculated half-life of 7,000 years at a concentration of 1 ppm (ATSDR 

1988al. Based on its Henry's Law constant, 2.93 x atm m3/mole at 25OC, volatilization from 

water is expected to be the dominant aquatic removal process (€PA 1989b). 

In soil, tetrachloromethane has been shown to favor the organic phase over water by about 110:l. 

Tetrachloromethane migrates readily to groundwater and may be expected to remain there for months 

to years (EPA 1 987a). 

AQUATIC TOXICOLOGY 

Tetrachloromethane has been shown to be acutely toxic to freshwater aquatic life at exposure 

concentrations as low as 35,200 pg/L (EPA 1986a). LC,, values ranging from 67 mgR to 150 mg/L 

have been reported for acute exposure in aquatic species (Verschueren 1983). 

No data on the chronic toxicity of tetrachloromethane in aquatic species were available. 

Despite 'data indicating that tetrachloromethane is known to preferentially panition to aquatic 

sediments from water, there is no clear evidence suggesting any potential bioaccumulation in aquatic 
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species (ATSDR 1988al. A bioconcentration factor of 19 was reported for tetrachloromethane in fish 

(EPA 1986b). 

3. MAMMALIAN TOXICOLOGY 

Sensitive endpoints associated with tetrachlorornethane exposure include the liver, kidneys, lungs, and 

the central nervous system. Acute inhalation and oral. exposure to high concentrations of 

tetrachloromethane have been associated with causing nausea, headache, abdominal pain, and 

confusion. Mild effects on the liver, including decreased serum iron levels, were observed in humans 

following inhalation exposure at 50 ppm for 60 minutes. Severe tetrachloromethane intoxication 

characterized by central nervous system depression, marked renal and liver damage, and 

gastrointestinal irritation has occurred in humans having ingested tetrachloromethane at levels 

equivalent to doses ranging from 80 to 450 mglkg (ATSDR 1988a). 

Tetrachloromethane appears to exhibit relatively low acute oral toxicity in laboratory animals. LD,, 

values typically have ranged from 1,000 to 12,8000 mglkg (EPA 1987a). 

Animal studies have indicated that long-term oral exposure to tetrachloromethane appears primarily to 

target the liver. While rats exposed for 12 weeks to 1 mglkglday exhibited no adverse effects, 

extensive liver degeneration was noted in rats exposed to 53 mglkglday. Mice and rats exposed for 

35 to 90 days at doses ranging from 12 to 40 mglkglday exhibited mild liver injury. This injury 

appeared to be dependent on the dose for the higher level exposure groups (ATSDR 1988a). As the 

results of chronic exposure, tetrachloromethane has been found in fat, liver, blood, kidney, and muscle 

(EPA 1987a). 

Numerous studies in laboratory animals have failed to demonstrate that tetrachloromethane exhibits 

any adverse developmental or reproductive effects following oral or inhalation exposure (ATSDR 

1 988a). 

To protect humans from the noncarcinogenic adverse health effects resulting from long-term exposure 

to tetrachloromethane, the €PA has established subchronic and chronic oral RfDs of 0.007 and 0.0007 

mglkglday, respectively, citing liver lesions as the effect of concern (EPA 1990). 

Long-term animal studies have also implicated tetrachloromethane with causing an increase in the 

incidence of malignant liver tumors. In one study, daily doses as low as 20 mglkg produced hepatic 

tumors in mice exposed for 120 days. As a result, the EPA has classified tetrachloromethane as a 
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probable human carcinogen (Group 82) and has calculated an oral and inhalation potency factor of 

0.1 3 r np l t g l da~ ' ,  citing the liver as the tumor site (EPA 19901. 

Mound Plant, ER Program 
Revision 3 

RllFS O.U. 9, Site-Wide Work Plan 
October 1991 

Ecotoxicological Ptofiles 
Page C2-9 



ECOTOXICOLOGICAL PROFILE FOR 

1.1 -DICHLOROETHANE (CAS NO. 75-34-3) 

1. FATE AND TRANSPORT 

1,l-Dichloroethane is a commercially produced chemical with no known naturally occurring sources. 

Because of its relatively high vapor pressure (1 82 mm of mercury at 20'0, volatilization is expected 

to be the dominant transport process of 1 , l  -dichloroethane in surface soils. Laboratory studies have 

indicated that dichloroethanes are not readily biodegraded. 1,l-Dichloroethane is expected to persist 

in subsurface soils and be removed mainly through leaching to groundwater, where it is predicted to 

have a long residence time (EPA 1979; EPA 1 980; EPA 1984a). 

Volatilization is also predicted to be the predominant fate of 1,l-dichloroethane in surface waters. 

Based on information for chemically similar compounds, the sorption of 1,l-dichloroethane to 

sediments is not expected to be an important process; oxidation and hydrolysis also appear to be 

insignificant for 1 , l  -dichloroethane in surface water (EPA 1979). 

Atmospheric dispersion is an important mechanism for the transport of 1 , l  -dichloroethane, at least on 

a local basis. However, it does not persist in the atmosphere. In the troposphere, 1 ,l -dichloroethane 

is rapidly attacked by free hydroxyl radicals. The lifetime of 1,l-dichloroethane in the troposphere has 

been estimated to be approximately one month. Relatively small amounts are expected to reach the 

stratosphere, where attack by short wavelength ultraviolet light would cause photodissociation. 

Chloroacetyl is the main initial photolytic product. Wet precipitation may cause the reintroduction of 

1 ,l -dichloroethane to surface water and soils (EPA 1979). 

2. AQUATIC TOXICOLOGY 

Due to its low log octanol/water partition coefficient (log KO, = 1.791, it is unlikely that 

1,1 -dichloroethane will bioaccumulate to any significant extent (EPA 1984a). 

LCS, values, ranging from 202 ppm (7-day) for the guppy to 550 ppm (96-hour) for Li~omes 

macrochirus, have been reported for 1 ,l -dichloroethane. Median threshold limits (24-hour) range from 

160 mg/L for the pin perch to 320 mgR for the brine shrimp (Verschueren 1983). 
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3. MAMMALIAN TOXICOLOGY 

1 ,l -Dichloroethane is a central nervous system depressant (Hazline 1989). Use of 1,1 -dichloroethane 

as an anesthetic was discontinued due to its ability to induce cardiac arrhythmias (EPA 1984a). 

Vapors of 1 ,l -dichloroethane are known to be irritating to human skin and eyes (Gosselin et al. 1984). 

Oral LD5, values available for 1.1 -dichloroethane in rats range from 725 mglkg to 14.1 glkg (Torkelson 

and Rowe 1981 1. 

Rats have survived an 8-hour exposure to 4,000 ppm 1,l-dichloroethane, but not 16,000 ppm. 

1,l-Dichloroethane was found to have a typical defatting action on rabbit skin when confined to 

restrict evaporation (Torkelson and Rowe 1981 1. 

Long-term inhalation exposure to 1,1 -dichloroethane has been shown to affect the lungs, liver, kidneys, 

. . ?  and adrenal glands in humans. Exposure levels and durations were not reported. 1 ,l -Dichloroethane 

was also found to produce slight burns when repeatedly applied to the skin (Hazline 1989). 

In a long-term inhalation study, rats, cats, rabbits, and guinea pigs were exposed to 500 ppm a 1 ,l -dichloroethane, 6 hourslday, 5 dayslweek, for 13 weeks, and then to 1,000 ppm for 13 additional 

* '. 
-r -, 

, weeks. Only the cats showed effects which included elevated blood urea nitrogen and creatinine levels 

.. . and degeneration and dilatation of the renal tubules (EPA 1984a). 

1,l-Dichloroethane was found to be positive in an enhanced viral transformation assay in Syrian 

hamster embryo cells, but was negative in the Ames mutagenicity test (EPA 1984a). 

In a carcinogenicity bioassay, both male and female rats and mice were dosed with various levels of 

1 , 1 -dichloroethane in corn oil. Findings were inconclusive, but indicated that 1 ,l -dichloroethane may 

cause mammary adenocarcinomas and hemangiosarcomas in female rats, endometrial stoma1 polyps 

in female mice, and hepatocellular carcinomas in male mice (EPA 1984a). NTP (1 989) has evaluated 

the carcinogenicity of 1,l-dichloroethane and found it to be negative in male rats and mice, and 

equivocal in female rats and mice. 

Pregnant rats were exposed to 0, 3,800, or 6,000 ppm 1 ,l -dichloroethane for seven hourslday on 

days 6 to 15 of gestation. The high dose resulted in decreased weight gain and food consumption in 

dams. and delaved ossification of the sternebrae in the fetus (EPA 1984a; Torkelson and Rowe 1981 1. 
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The EPA has calculated a chronic inhalation reference dose of 1 .0  x 10" mg/kg/day, based on a 

chronic inhalation study in cats where kidney damage was the critical effect; the chronic oral reference 

dose is also 1 .0  x lo - '  mglkglday. The EPA has classified 1 ,l-dichloroethane in Group C (possible 

human carcinogen) (EPA 1990).  

Mound Plant, ER Program 
Revision 3 

RllFS O.U. 9 ,  Site-Wide Work Plan 
October 1991 

Ecotoxicological Profiles 
Page C2-12 



ECOTOXICOLOGICAL PROFILE FOR 

1 ,2-DICHLOROETHENE (CAS NO. 156-59-2 (0s) 
156-60-5 (TRANS) 540-59-0 (MIXTURE) 

1. FATE AND TRANSPORT 

1,2-Dichloroethene occurs in cis and trans isomeric forms. It is a synthetic chemical with no known 

natural sources. There are limited data concerning its environmental fate; however, the behavior of 

1,2-dichloroethene in the environment can be predicted on the basis of information for chemically 

related compounds. Based on their physical properties, the two isomers are expected to behave 

similarly in the environment (EPA 1987a). 

Because of its high volatility (vapor pressures of 208 mm of mercuw (cis) and 324 mm of mercury 

(trans) at 25OC), 1,2-dichloroethene is expected to volatilize rapidly from surface soils. Biodegradation 

in soil is expected to be a slow process (EPA 1984b; EPA 1984~) .  1,2-Dichloroethene is mobile in 

soils and is expected to leach into and migrate with groundwater, in which it is stable. 

1,2-Dichloroethene, particularly the cis isomer, may occur in groundwater as a degradation product 

of thrichloroethene, tetrachloroethene, or vinyl chloride (EPA 1987a). The dominant removal process 

of 1,2-dichloroethene in surface waters appears to be volatilization. Photodissociation, hydrolysis, 

sorption, and oxidation are unlikely to be significant fate processes in surface water (EPA 1987a). 

Aerial transport may play a major role in the distribution of 1,2-dichloroethene. It has been predicted 

that 1,2-dichloroethene would be transported to the troposphere where photooxidation resulting from 

attack by hydroxyl radicals is expected to rapidly degrade 1,2-dichloroethene to products such as 

formic acid, hydrochloric acid, and carbon monoxide. Its 1ifetime.h the troposphere is estimated at less 

than one day. It is unlikely that 1,2-dichloroethene is transported to the stratosphere to undergo 

photodissociation (EPA 1979). 

2. AQUATIC TOXICOLOGY 

Specific data on the aquatic toxicity of 1,2-dichloroethene are limited. The available data for 

dichloroethenes in general indicate that acute toxicity to freshwater aquatic life occurs at 

concentrations as low as 1 1,600 pgIL and as low as 224,000 pgIL for saltwater aquatic life. These 

concentrations are expected to be lower in more sensitive species (EPA 1986a). 

Bioconcentration factors of 0.5 (trans) and 0.8 (cis) have been estimated (EPA 1984b; EPA 1984~) .  a These relatively low values suggest that bioaccumulation of 1,2-dichloroethene in aquatic organisms 

will probably be insignificant. 
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3. MAMMALIAN TOXICOLOGY 

The major source of environmental exposure to 1,2-dichloroethene is from ingestion of contaminated 

water, except in areas near production sites where inhalation exposure may be more significant (EPA 

1987a). 

In humans, acute exposure to low levels of 1,2-dichloroethene may produce nausea, vomiting, 

weakness, and tremors, while high concentrations will cause more severe depression of the central 

nervous system (Gosselin et al. 1984). The trans isomer has been found to be about twice as potent 

as the cis isomer with respect to central nervous system depression (EPA 1987a). 1,2-Dichloroethene 

can also act as a primary irritant in humans, producing dermatitis and irritation of the mucous 

membranes and irritation of the eyes (Sittig 1985; Hazline 1989). 

Acute exposure to 1,2-dichloroethene may also produce changes in liver enzyme activity. It was 

reported that a single 8-hour inhalation exposure to 200 ppm of either cis- or 1,2-trans-dichloroethene 

inhibited mixed function oxidases in rats, with the cis isomer exhibiting greater activity than the trans 

isomer (EPA 1984b). It has also been reported that acute exposure at 200 ppm may cause slight 

degeneration of liver lobules and fatty deposition in the Kupffer cells of rats (EPA 1989~) .  

Oral LD,, values for 1,2-dichloroethene in rats range from 770 mglkg to 2,000 mglkg for the isomeric 

mixture (ACGIH 1986). 

Long-term exposure to 1,2-dichloroethene can produce a variety of toxic effects. Repeated exposure 

of cats and rabbits to vapor concentrations of 0.1 6 to 0.19 percent, 1,2-trans-dichloroethene caused 

a loss of appetite and respiratory irritation while the cis isomer additionally produced pathological 

changes in the lungs, liver, and kidneys (Clayton and Clayton 1981 1. 

In a 90-day drinking water study using concentrations of 0.1, 1 .O, and 2.0 mg1mL in mice, it was 

shown that 1,2-trans-dichloroethene produced significant increases in serum alkaline phosphatase at 

the 1.0 and 2.0 mg/mL levels as well as decreases in liver glutathione at 2.0 mg1mL. In a 90-day 

study of the immunotoxicity of 1,2-trans-dichloroethene in mice, dose levels of 17, 175, and 387 

mglkglday were shown to produce a significant decrease in levels of antibody-forming cells in the 

spleen (EPA 1 9 8 9 ~ ) .  

1.2-trans-Dichloroethene failed to produce chromosomal aberrations in mouse bone marrow cells. 

1,2-cis-Dichloroethene was found to produce a dose-dependent increase in mutation using the 

host-media bioassay. It was also shown to induce chromosomal aberrations, as indicated by 
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cytogenic analysis of bone marrow cells isolated from mice given repeated intraperitoneal injections. 

Both isomers were nonmutagenic in E. Cali and Salmonella (EPA 1984b; EPA 1984cl. 

No information concerning the reproductive or development toxicity of 1,2-dichloroethene was located 

in the surveyed literature. 

The EPA has calculated a chronic oral reference dose of 2.0 x loe2 mglkglday, for the trans isomer 

based on a 90-day mouse drinking water study in which increased serum alkaline phosphatase was 

the critical effect (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

TRICHLOROMETHANE (CAS NO. 67-66-3) 

1. FATE AND TRANSPORT 

Commercially generated trichloromethane (chloroform) is used primarily in the production of 

fluorocarbon-22. Trichloromethane also occurs in drinking water as a result in the chlorination process 

(ATSDR 1 9 8 7 ~ ) .  Owing to a relatively high vapor pressure, 160 mm of mercury at 20°C, volatilization 

to the atmosphere is expected to be the dominant environmental transport process (Verschueren 

1983). In the atmosphere, reaction with photochemically generated hydroxyl radicals is thought to 

be the primary degradation mechanism. The half-life for this reaction has been estimated to be 70 to 

79 days. In photochemical smog, the half-life increases to 260 days. As a result of this relatively long 

atmospheric residence time, atmospheric trichloromethane exhibits a potential for being transported 

over long distances (ATSDR 1 9 8 7 ~ ) .  

In water, trichloromethane exhibits high solubility (9,300 mg/L at 25OC). Its Henry's Law constant 

is 3.39 x atm m3/mole at 25OC, indicating volatilization from water is expected to be the 

dominant removal process (EPA 19891). Estimates of the volatilization half-lives of trichloromethane 

have ranged from 1.2 days for the Rhine River to 240 days for a modeled oligotrophic lake. Since 

trichloromethane is highly resistant to hydrolysis (half-life > 3,000 years at pH 7 and 25OC) and 

biodegradation in anaerobic environments has been demonstrated to be slow, its residence time in 

groundwater is expected to be long (ATSDR 1987~1. 

Volatilization to the atmosphere is expected to be the dominant removal process of trichloromethane 

from soil. Biodegradation may also contribute to the removal of trichloromethane from soil; however, 

based on aquatic biodegradation data, this process is likely to be slow (ATSDR 1 9 8 7 ~ ) .  Owing to a 

relatively low octanollwater partition coefficient, 1.97 at 20°C, trichloromethane is not likely to 

significantly adsorb to soil or sediments (Verschueren 1983). Migration to groundwater is likely. 

2. AQUATIC TOXICOLOGY 

Available data on the freshwater aquatic life toxicity of trichloromethane indicates that acute toxicity 

occurs at concentrations as low as 28,9,00 pg/L, with lower concentrations likely to affect more 

sensitive species (EPA 1986a). A 14-day LC,, of 102 mg/L was reported for trichloromethane in the 

guppy (Verschueren 1983). 
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Data from 27-day LC,, assays indicate that chronic toxicity to freshwater aquatic life occurs at 

concentrations as low as 1,240 pgIL, with lower concentrations affecting more sensitive species (EPA 

1986al. 

Owing to a low octanollwater partition coefficient, trichloromethane is not expected to bioaccumulate 

in aquatic life. The bioconcentration factor of trichloromethane in four fish species was found to be 

less than ten times the water concentration, indicating that bioaccumulation is not likely to be of 

significance (ATSDR 1 9 8 7 ~ ) .  

3. MAMMALIAN TOXICITY 

Acute effects of trichloromethane target primarily the liver and kidneys. Administration of single oral 

doses to mice has resulted in fatty infiltration and centriobular necrosis of the liver and increased 

weight, tubular necrosis, and tubular regeneration of the kidneys. These studies identified 18 mglkg 

as the NOAEL for both liver and kidney effects (ATSDR 1987~) .  
* ' .  ,. . 
,. , . 
,- -..& . Longer-term studies in animals have identified effects targeting, primarily the liver. Studies in mice, 

rats, and dogs identified numerous liver effects including elevated serum glutamicpyruvic transaminase, 

increased organ weight, centrilobular fatty changes, non-neoplastic proliferative changes, and necrosis. 

- - ,  The NOAELs for such liver effects varied from 30 to 60 mglkglday (ATSDR 1987~) .  

Oral administration of trichloromethane resulted in elevated incidences of numerous tumor types 

including hepatocellular carcinomas (mice, 138 mglkglday, 5 dayslweek, 78 weeks), kidney epithelial 

tumors (rats, 90 and 180 mglkglday, 5 dayslweek, 78 weeks; mice, 60 mglkglday, 6 dayslweek, 78 

weeks) and renal tubular cell adenomas and carcinogens (rats, approximately 38 mglkglday, 104 

weeks) (ATSDR 1 9 8 7 ~ ) .  

To protect humans from the noncarcinogenic effects associated with oral exposure to 

trichloromethane, the EPA has established a chronic oral RfD of 1.0 x 1 0-2 mglkglday, based on a 

chronic oral study in dogs identifying fatty cyst formation in the liver as the critical effect (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

TETRACHLOROETHENE (CAS NO. 127-1 84)  

1. FATE AND TRANSPORT 

Tetrachloroethene or perchloroethene is a colorless liquid which is used primarily as a solvent. 

Tetrachloroethene is used in dry cleaning operations, as a metal degreaser, as a solvent for fats, 

grease, and waxes, and to remove caffeine from coffee (Verschueren 1983). Tetrachloroethene is also 

used as a dielectric fluid for power transformers, a heat transfer medium, and a pesticide intermediate 

(ATSDR 1 987bl. 

Tetrachloroethene has a vapor pressure of 14 mm of mercury at 20°C and is reported to volatilize 

rapidly from water. Volatilization of tetrachloroethene from surface water depends on temperature, 

water movement and depth, and the movement of air above the water surface. Volatilization half-lives 

have been estimated to be 1.4 days for rivers, 5.6'davs for lakes, and seven days for ponds (ATSDR 

1 987b). 

The most important transformation processes for tetrachloroethene in natural water systems and soils 

are biodegradation and hydrolysis, although neither process appears to occur rapidly in the 

environment. The hydrolysis half-life of tetrachloroethene in water at room temperature is 

approximately nine months. Since transformation occurs slowly, tetrachloroethene in surface water 

is expected to volatilize into the atmosphere. Tetrachloroethene may slowly biodegrade in groundwater 

under anaerobic conditions with acclimated microorganisms (ATSDR 1987b). 

2. AQUATIC TOXICOLOGY 

Ambient water quality criteria for tetrachloroethene have been established for freshwater species. The 

criteria for acute and chronic exposure are 5,280 pg/L and 840 pg/L (EPA 1986a). respectively. 

Ninety-six hour LC,, values have been established for the fathead minnow. The static and 

flow-through concentrations for the fathead minnow are 21.4 mg/L and 18.4 mg/L (Verschueren 

1 983). Tetrachloroethene has a low potential to bioaccumulate in fish. The experimentally measured 

bioconcentration factor for tetrachloroethene is reported to range from 39 to 49 (ATSDR 1987b). 

3. MAMMALIAN TOXICOLOGY 

Tetrachloroethene is readily absorbed through the lungs into the blood. Pulmonary uptake is 

proportional to ventilation rate, duration of exposure, and the concentration of tetrachloroethene in 
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inspired air. Absorption via the ingestion route is rapid and almost complete following oral 

administration in rats and mice lATSDR 1987b). 

There have been several documented cases of liver damage in humans following accidental exposure 

via inhalation. The reported hepatotoxic effects include cirrhosis of the liver, toxic hepatitis, liver cell 

necrosis, hepatomegaly, and altered liver enzyme levels. Similar effects have been reponed in humans 

after acute tetrachloroethene ingestion (ATSDR 1987b). 

Hepatic effects were studied by administering tetrachloroethene in drinking water to both sexes of rats 

for 90 consecutive days. Significantly increased relative liver weights were observed in both sexes 

at 1,400 mglkglday. A significant increase in an enzyme, indicating possible liver damage, was 

observed at 400 and 1,400 mglkglday in males and at 1,400 mglkglday in females (ATSDR 1987b). 

Both sexes of rats were administered tetrachloroethene doses of 15,400 or 1,400 mglkglday via 

drinking water for 90 days. Relative kidney weights were significantly increased in males at 400 

mglkglday and in both sexes at 1,400 rnglkglday. No treatment-related effects on urinalysis indices 

or gross kidney pathology were observed in this study (ATSDR 1987bl. Chronic exposure to 
k ,  ,:-: 

tetrachloroethene can result in accumulation in body fat with an equilibrium half-life of approximately 

@ 25 hours (EPA 1987al. 

. ,- . 
&:L ..., . .  . 

.. 'j.. . .. . , 
An oral chronic RfD of 1 x mglkglday has been established for tetrachloroethene. The RfD is 

based on a NOAEL of 14 rnglkglday for liver effects in mice exposed via drinking water for 90 days 
. . .  

(ATSDR 1987bl. 

Tetrachloroethene has been classified as a Group 82 carcinogen (probable human carcinogen), based 

on sufficient evidence for animals and inadequate evidence for humans. The oral potency factor for 

tetrachloroethene -is 5.1 x 1 0-2 (mglkgldayl-' (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

ETHYLBENZENE (CAS NO. 100-41 -4) 

1. FATE AND TRANSPORT 

Ethylbenzene is a constituent of gasoline that is derived mainly from petroleum and to a lesser extent 

from by-products of coke oven operations (EPA 1987b). Due to its high vapor pressure (10 mm of 

mercury at 25.g°C) and low water solubility (1 52 mg1L at 20°C), volatilization to the atmosphere is 

expected to be the dominant environmental transpon process (EPA 1979). Atmospheric 

photodestruction is probably the most important fate process for ethylbenzene. Estimates of the 

half-life of atmospheric ethylbenzene range from one to several days (EPA 1987b). 

Ethylbenzene is expected to volatilize readily from water which has access to the atmosphere. 

Ethylbenzene which does not volatilize from aquatic media is not expected to undergo photolysis or 

hydrolysis to any significant extent. It has been shown to biodegrade completely in eight days when 

incubated with natural flora in the groundwater (EPA 1987b). The half-life for the volatilization of 

ethylbenzene in water has been estimated as 3.1 hours, from a depth of 1 m at a wind velocity of 3 

mlsecond, and a water current of 1 m/second (EPA 1979). 

The sorption of ethylbenzene to organic material may be of some concern considering its log 

octanollwater partition coefficient (KO,) of 3.1 5. The extent to which this.adsorption will interfere 

with volatilization is not known. Some species of soil bacteria are capable of using ethylbenzene as 

a sole carbon source; however, the significance of this biodegradations has not been established (EPA 

1 979). 

2. AQUATIC TOXICOLOGY 

The available data for ethylbenzene indicate that acute toxicity to freshwater and saltwater aquatic life 

occurs at concentrations as low as 32,000 pg1L and 430 pgIL, respectively. It is expected that these 

levels would be lower in species that are more sensitive than those tested (EPA 1986a). 

, 

Median threshold limits (25- to 96-hour) range from 32.0 mgR for bluegills to 97.1 mg/L for guppies 

(Verschueren 1983). 

A bioconcentration factor of 146 has been estimated for ethylbenzene based on its log KO, value of 

3.1 5. Experiments with clams using a flow-through system produced an estimated bioconcentration 

factor of 4.7. These bioconcentration factors would suggest that ethylbenzene is not likely to 

bioconcentrate substantially in aquatic species (EPA 1987b). 
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3. MAMMALIAN TOXICOLOGY 

Acute inhalation exposure of guinea pigs at concentrations of 1 percent caused ataxia, loss of 

consciousness, tremor of extremities, and death due to respiratory failure. Pathologically, edema of 

the brain and lungs, foci of epithelial necrosis of the renal tubules, and hepatic dystrophy can be seen 

(TDB 1988). 

In a primary irritation study in rabbits, undiluted ethylbenzene caused slight necrosis of the cornea 

when placed in the eye and some irritation when applied to the shaved abdomen (EPA 1987b). 

Long-term exposure to ethylbenzene has been shown to increase enzyme activity in the liver and 

kidneys of rats. Exposure to ethylbenzene at 2,000 ppm for six hourstday for three days resulted in 

significantly increased liver-to-body weight and kidney-to-body weight ratios. These levels also 

significantly increased the activity of hepatic microsomal. cytochrome p-450, and hepatic and renal 
. ,. 
, .- .. , NADPH-cytochrome C reductase (EPA 1987b). These effects on enzyme activity would suggest that 
. .  - . .- . ethylbenzene may alter the metabolism of other toxicants in the liver, kidney, and lungs. 

. . .- 

a Inhalation experiments in rats have shown that ethylbenzene may produce mild developmental toxicity. 

There was a significant increase in the incidence of extra ribs in fetuses in groups exposed to 
, " .  
5 .. , .  . ethylbenzene levels between 100 ppm and 1,000 ppm both before and during gestation (EPA 1987b). 
.'_, : . -.  - - . -  - 

,; 

7.. ,:.. ... . , The EPA has calculated a chronic oral RfD of 1.0 x lo-' mg/kg/day, based on a chronic feeding study 

in rats, citing hepatotoxicity and nephrotoxicity as the critical effects (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

XYLENE (CAS NO. 1330-20-7) 

1. FATE AND TRANSPORT 

Xylene is used in a variety of applications primarily as a solvent and chemical feedstock. It occurs in 

three isomeric forms: ortho-, meta-, and para-xylene. Commercially available xylene consists of a 

mixture of these isomers along with other related chemicals such as ethylbenzene and toluene (Sittig 

1985). 

The dominant removal process of xylene from environmental media is through volatilization. Once in 

the atmosphere, xylene is quickly degraded under photochemical smog conditions, having an estimated 

lifetime of 1.5 to 2.6 hours (Verschueren 1983). 

In water, xylene exhibits moderate solubility ranging from 146 (meta-1 to 170.5 (ortho-) mg/L at 25OC 

(EPA 1984d). As suggested by the Henry's Law constant for ortho-xylene, calculated to be 5.27 x 

atm m3/mole at 25OC. xylene is expected to volatilize rapidly from water (EPA 1989fl. The 

half-life for xylene in water has been estimated to range from 2.6 to 11 days for removal by 

volatilization (EPA 1984d). The half-life for ortho-xylene, at a water depth of one meter at 25OC, has 

been estimated to be 5.61 hours (Verschueren 1983). 

In soil, the volatilization of xylene also represents the most important removal process. The persistence 

of xylene in sub-surface soil has been reported to be greater than six months, suggesting 

biodegradation to be a slow process (EPA 1984d). The xylene isomers exhibit moderate log 

octanol/water partition coefficients, 2.77 (onho-) to 3.20 (meta-1, suggesting that adsorption to the 

organic fraction of soils is of minor significance (EPA 1989f). In soils with a low organic carbon 

content; a potential exists for downward migration to groundwater (EPA 1984dl. 

2. AQUATIC TOXICOLOGY 

The freshwater toxicity of the individual xylene isomers has been well studied. The 96-hour LCSo for 

ortho-xylene typically ranges from 11 mg/L in bass to 42 mg/L for fathead minnows. A 

bioconcentration factor of 21.4 was determined for ortho-xylene, based on data in eels. The half-life 

in eel flesh was found to be 2.0 days. An infiltration ratio (fleshlwater) for ortho-xylene of 0.46 was 

also calculated using eel data (Verschueren 1983). 

The LC,, values for meta-xylene range from 9.2 mg/L (96-hr) in bass to 38 mg/L (14-day) in the 

guppy. A bioconcentration factor of 23.6, with a tissue half-life of 2.6 days, was determined using 
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data from eels for a mixture of meta- and ortho-xylenes. An infiltration ratio of 0.47 was also 

calculated for eel flesh (Verschueren 1983). 

Para-xylene LCSo values range from 2.0 mg/L (96-hr) in bass to 35.0 (-/-day) mg/L in the guppy. 

Median tolerance limit values for para-xylene were found to range from 20.9 mgtL in bluegills to 36.8 

mg/L in goldfish (Verschueren 1983). 

Estimates of bioaccumulation factors range from 45 for ortho-xylene to 105 for meta-xylene. These 

data, in addition to the moderately high log octanoltwater partition coefficients for the xylenes, suggest 

that there may be some potential for bioaccumulation in aquatic organisms (EPA 19844). 

3. MAMMALIAN TOXICOLOGY 

In rats, oral LDSo values for xylenes have been found to range from 4,300 to 5,000 mgtkg (EPA 

1987a). Longer-term animal studies by both oral and inhalation exposure have identified a number of 

effects impacting primarily the liver. Ultrastructural effects on the liver were reported for rats exposed 

to 200 ppm xylene in food for up to six months (EPA 1984d). Hepatomegaly and ultrastructural 

proliferation of the smooth endoplasmic reticulum were noted in rats exposed by inhalation to xylene 

at 4,750 mg/m3, eight hourstday, seven daystweek, for one year (EPA 1987a). 

Developmental effects have been noted in animals following both oral and inhalation exposure to 

xylene. On days 6 to 15 of gestation, oral exposure to doses up to 4.13 g/kg/day produced adverse 

effects in pregnant mice including increased fetal mortality, increased resorptions, increased fetal 

malformations, and decreased fetal body weights. In this study, the dose of 1.03 g/kg/day was 

reported as the NOAEL for maternal and fetal toxicity (EPA 1984d3. On days 9 to 14 of pregnancy, 

rats exposed 24 hourslday to 1,000 mg/m3 by inhalation had offspring exhibiting increased incidences 

of fused sternebrae and extra ribs. No maternal toxicity was noted. Another study exposed rats up 

to 400 ppm xylene during days 6 to 15 of pregnancy and found no effects, suggesting 400 ppm to 

be an inhalation NOAEL for developmental effects (EPA 1987a). 

The EPA has calculated a chronic oral RfD for mixed xylenes of 2.0 x 10' mglkgtday, based on a 

chronic gavage study in rats identifying hyper-activity, decreased body weight, and increased mortality 

rates as the critical effects (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

TRICHLOROETHENE (CAS NO. 79-01 -6) 

1. FATE AND TRANSPORT 

Trichloroethene is used in dry cleaning operations; as a metal degreaser; a solvent for fats, greases, 

and waxes; a refrigerant and heat exchange liquid; a fumigant; and caffeine remover for coffee 

(Verschueren 1983). 

The dominant removal process of trichloroethene from surface water and soil is volatilization into the 

atmosphere (vapor pressure of 60 mm of mercury at 20°C). Once in the atmosphere, trichloroethene 

is degraded through reaction with hydroxyl radicals. The half-life of trichloroethene in the atmosphere 

is estimated to be approximately seven days (ATSDR 1988~) .  

The water solubility of trichloroethene is 1.1 mg/L at 25OC (Verschueren 1983). The volatilization 

half-life for trichloroethene ranges from 4 to 12 days for a lake, 1 to 12 days for a river, and 

approximately 1 1 days for a pond (ATSDR 1988~) .  Actual volatilization rates will depend on water 

temperature and movement, depth, and air movement above the water surface. Trichloroethene which 

does not volatilize from natural water systems may biodegrade, though the process does not occur to 

any significant extent in the aquatic environment (EPA 19791. 

The experimentally measured soil adsorption coefficient (KO,) for trichloroethene is estimated to range 

from 41 to 42. The KO, value indicates that trichloroethene will be highly mobile in soil and that little 

will partition into sediments. Trichloroethene is not expected to biodegrade to a significant extent in 

surface soils (ATSDR 1988~) .  

Trichloroethene is expected to leach into groundwater once it enters the soil. Volatilization of 

trichloroethene is not expected to occur from groundwater. Trichloroethene may slowly biodegrade 

under anaerobic conditions. In the absence of biodegradation or volatilization, trichloroethene may be 

relatively persistent in the environment (ATSDR 1988~) .  

2. AQUATIC TOXICOLOGY 

The EPA has established water quality criteria for the protection of freshwater species. The acute and 

chronic criteria for exposure to trichloroethene are 45,000 pg/L and 21,900 pgL, respectively (EPA 

1986a). Ninety-six-hour LCs0 values for the fathead minnow are 40.7 mg/L and 66.8 mg/L for flow- 

through and static tests, respectively (Verschueren 1983). 
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The low bioconcentration factor of 17 for trichloroethene shows that the compound has limited 

bioaccumulation potential in fish (ATSDR 1988~) .  The log octanollwater partition coefficient of 

trichloroethene is 2.29 and provides further evidence that trichloroethene has a limited tendency to 

partition into organic substances (EPA 1979). 

3. MAMMALIAN TOXICITY 

Target organs and systems affected by exposure to trichloroethene include the central nervous system, 

liver, and kidnevs. 

Inhalation studies using human subjects have demonstrated numerous central nervous system effects 

following exposure to trichloroethene. Irritation of the eyes and throat, and drowsiness were reported 

at a concentration of 27 ppm. Subjects experienced headaches when exposed to 81 ppm, and 

dizziness and anorexia at 101 ppm (ATSDR 1 9 8 8 ~ ) .  

Severe liver damage has been reported following acute exposure to trichloroethene in occupational 

settings. Longer-term exposure to lower concentrations of trichloroethene has not resulted in hepatic 

effects in humans. Histological changes, increased liver weight, and increased hepatic DNA synthesis 

were reported in a study when mice were exposed by gavage to 2,400 mglkgtday for three days or 

five dayslweek for three weeks (ATSDR 1988~) .  

4 

Both sexes of mice were administered trichloroethene in drinking water for six months. Reported doses 

ranged from 0 to 660 mglkglday for males and 0 to 793 mglkglday for females. Increased ketone and 

protein levels in urine were observed at 393 mgtkglday in males. Both sexes experience increased 

kidney weights at the high doses (ATSDR 1988~) .  

Rats exposed to 0, 50, 200, or 800 ppm of trichloroethene for 12 weeks, via the inhalation route, 

experienced increases in liver weight and hepatic indices. Hepatic indices which showed increases 

included total protein, albuminlglobulin ratio, SGPT, triglycerides, cholesterol, and cholinesterase 

(ATSDR 1988~) .  

Mice were treated with trichloroethene by gavage in cancer bioassay by the National Toxicology 

Program (NTP, 1989). Male and female mice treated with trichloroethene had a significantly higher 

incidence (p < 0.002) of hepatocellular carcinomas over untreated controls (ATSDR 1988~) .  

Trichloroethene has been classified in Group 82 (probable human carcinogen) by the EPA. The EPA 

calculated an oral carcinogenic potency factor of 1.1 x 1 0-2 (mg/kg/day)-', based on four sets of 
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gavage bioassay data on hepatocellular carcinomas in male and female mice (EPA 19901. The 

inhalation carcinogenic potency factor is 1.7 x (mg/kg/day)-' (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

TOLUENE (CAS NO. 108-88-3) 

1. FATE AND TRANSPORT 

Toluene is used widely in industry in the refining of gasoline, in chemical manufacturing, and 

manufacture of lacquers, adhesives, paints and rubber (ATSDR 1988b). Owing to a moderately high 

vapor pressure, 22 mm of mercury at 20°C, volatilization to the atmosphere is expected to be the 

dominant environmental transport process (Verschueren 1983). Atmospheric toluene is rapidly 

degraded by reaction with hydroxyl radicals, yielding cresol and benzaldehyde, which undergo further 

degradation to simple hydrocarbons. The half-life of this degradation process has been estimated at 

13 hours (ATSDR 1988b). 

Toluene exhibits moderate solubility in water, 515 mg/L at 20°C. Based on its high Henry's Law 

constant, 5.92 x loe3 atm m3/mole, volatilization from water to the atmosphere is expected to be a 

dominant aquatic removal process (EPA 1989d). The volatilization half-life of toluene from surface 

water, depending on the flow characteristics of the water body, ranges from 5 hours to 16 days. 

Biodegradation is of significant importance as a removal mechanism in water. Depending on the 

physicochemical characteristics of the water body, removal half-lives for biodegradation under 

@ favorable conditions are typically less than one day. Rapid biodegradation 1>90 percent loss within 

seven days) was also reported for toluene in shallow groundwater (ATSDR 1988b). 

Volatilization and biodegradation are expected to be the dominant removal processes for toluene in the 

soil. Biodegradation, mediated by Pseudomonas and Achromobacter, is known to be rapid with a 

half-life under laboratory conditions ranging from one hour to several days. Owing to a moderate log 

octanol/water partition coefficient, 2.69, adsorption to soil and sediments is not expected to be of 

significance (ATSDR 1988b). Based on this coefficient, migration to groundwater may be of concern. 

2. AQUATIC TOXICOLOGY 

Available data for the freshwater toxicity of toluene indicate acute toxicity occurs at concentrations 

as low as 17,500 pg/L and is likely to occur at lower concentrations in more sensitive species (EPA 

1986a). The LD,, (24-hour) for toluene in goldfish was found to be 58 mg/L LC,, values ranged from 

7.3 mg/L (96-hour) in bass to 68 mg/L (14-day in the guppy). Median threshold limits (24- to 96-hour) 

ranged from 24 mg/L in bluegills to 1,340 mg/L in mosquito fish (Verschueren 1983). Data on the 

a chronic toxicity of toluene are lacking. 
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Based on the moderately low log octanol/water partition coefficient, bioaccumulation in aquatic life is 

not expected to be of concern. The infiltration ratio (fleshlwater) of toluene in eels was found to be 

0.53. A bioconcentration factor of 13.2 and a tissue half-life of 1.4 days was also determined in eels 

a 
(Verschueren 1983). 

3. MAMMALIAN TOXICOLOGY 

Limited oral data exists for acute exposure to toluene in animals. The LD,, for toluene in rats ranges 

from 2,600 to 7,000 mglkg, classifying it, according to Spector (19561, as only slightly toxic to 

practically non-toxic. Significantly more data are available for the inhalation route of exposure in 

laboratory animals. Generally, the most noted effect of toluene in animals is also central nervous 

system depression. Rats exposed to concentrations as low as 100 ppm for eight days showed 

evidence of decreased locomotor activity (ATSDR 1988b). 

Long-term inhalation studies in laboratory animals have identified adverse effects targeting primarily 

the liver, kidney, and hematopoietic system. Many of the kidney and liver effects have not been 

verified by more current studies. A recent chronic inhalation study in rates identified reduced 

hematocrit levels and reduced mean corpuscular hemoglobin concentrations at doses as low as 100 

ppm (ATSDR 198813). Toluene has not been found to cause cancer in humans or animals (ATSDR 

1 988b). 

Conflicting data for acute exposure to toluene in humans and laboratory animals has implicated toluene 

with developmental toxicity. Skeletal abnormalities and retarded growth have been demonstrated in 

mice, rats, and rabbits exposed to toluene with LOAELS ranging from 200 to 267 ppm. In these 

studies, fetal toxicity generally occurred at levels resulting in maternal toxicity. Other animal studies 

have failed to reveal any developmental effects at exposure levels as high as 400 ppm during critical 

days of gestation (ATSDR 1988b. 

The EPA has established a chronic oral RfD of 2.0 x lo-' mglkglday, based on a chronic ingestion 

study in 'rats citing changes in liver and kidney weights as critical effects (EPA 1990). 
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ECOTOXICOLOGICAL PROFILE FOR 

1.1 ,I -TRICHLOROETHANE (CAS NO. 71 -55-6) 

1. FATE AND TRANSPORT 

1,1,1 ,-Trichloroethane is a synthetic compound with no natural sources and is used primarily as a 

cleaning solvent, degreaser, and in the synthesis of other organic substances (EPA 1987a). Due to 

a relatively high vapor pressure, 123 mm of mercury at 20°C, volatilization to the atmosphere 

represents the dominant form of environmental transport (EPA 1985). Once in the atmosphere 

1,1,1 -trichloroethane is predicted to degrade by interacting with hydroxyl radicals, with a calculated 

atmosphere half-life ranging from 2.2 to 5.9 years (ATSDR 1990). 

In water, 1,1 ,I ,-trichloroethane exhibits moderate solubility, 400-4,400 mg/L at 20°C. This physical 

characteristic, in conjunction with a Henry's Law constant of 17.2 x atm m3/mol at 25OC, 

suggests that volatilization from surface waters represents an important aquatic fate process. Aquatic 

.-.. , . . half-life in shallow water has been estimated to be approximately 23 minutes (ATSDR 1990). 

I .  Volatilization of 1,1,1 ,-trichloroethane has been shown to occur from soil and from groundwater of 

r - . . .  .. unconfined aquifers to the soil. 

Anaerobic biodegradation of 1.1.1 -trichloroethane in water has been demonstrated in laboratory 

studies, with resulting half-lives ranging from 1 to 16 days. This information has been used to predict 

an aquifer half-life of 200 to 300 days, although current field study results question this finding 

, . --. .  (ATSDR 1990). There is currently little information on the degradatiomof 1,1,1 -trichloroethane in soils; 

. , however, due to its moderate water solubility, relatively low log KO, (2.171, and KO, of 105, it is 

predicted that 1,1,1 -trichloroethane would be highly mobile in soils and therefore would tend to leach 

into groundwater (Lyman et at. 1982). 

2. AQUATIC TOXICITY 

Data on the acute toxicity of 1,1,1 -trichloroethane to freshwater aquatic life is somewhat limited, with 

the LC,, concentrations for the most sensitive species tested (fathead minnow) being 52.8 mgIL (€PA 

1 985). LC,, values for 1,1,1 -trichloroethane were found to range from 52.8 mgR (96-hour) in the 

fathead minnow to 133 mg/L in guppies (Verschueren 1983). 

No data are available with respect to the chronic toxicity of 1,1,1 -trichloroethane to fish; however, 

acute to chronic ratios for other chlorinated ethanes range from 2.8 to 8.7. a 
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Based on its low KO, and moderate solubility in water, 1,1,1 -trichloroethane is not expected to 

significantly bioaccummulate in aquatic organisms and is not expected to biomagnify in the food chain. 

A bioconcentration factor of 9, with a tissue half-life of two days, has been reponed for the bluegill 
a 

sunfish (EPA 1985). 

3. MAMMALIAN TOXICOLOGY 

Exposure to 1,1 ,I-trichloroethane has been associated primarily with effects targeting the central 

nervous system, as well as damage to the cardiovascular system, lungs, liver and kidneys. It is also 

an irritant to the eyes, skin, and mucous membranes (ATSDR 1990). 

Acute oral LDSo for several animal species range from 5.7 to 14 glkg. A single dose of approximately 

1.4 g/kg depressed cytochrome P-450 and epoxide hydrodatase activity (EPA 1987). 

Long-term exposure of mice by inhalation to 1,1,1 -trichlorethane at concentrations 1,365 mg/m3 and 

5400 mg/m3 produced significant changes in the centriolbulan hepatocytes as well as evidence of 

triglyceride accumulation in the livers of the 5,400 mg/m3 group. Rats administered doses of 1, 0.5, 

2.5, or 5.0 g/kg by gavage for up to 12 weeks exhibited reduced body weight gain and central nervous 

system effects at both the 2.5 and 5.0 g/kg dose levels (EPA 19871. 

There is also evidence that 1,1,1 ,-trichloroethane is mutegenus in Salmonella tyhinurium and causes 

transformation in rat embryo cell cultures (EPA 1985). 

The €PA has calculated a chronic oral RfD of 5.0 x mg/kg/day for 1,1,1 ,-trichlorethane based 

study that identified hepatotoxic effects in chronically exposed guinea pigs (EPA 1990). 
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MOUND ER PROGRAM NEPA COMPLIANCE 

December 5,1990 

EES-14, ER-TSO 



The NEPA (Natbnd Emirmmerrtal Pdlcy Act) Strategy for Mound presented here is based on the DOE 
Albuquerque Office Environmental Restoration (DOE AL ER) program NEPA Strategy Draft Document 
(DOE I-). In addttkn, this document is consistent with the proposed DOE NEPA Implementing 
Procedures (10 CFR 1021) as published in 55 CFR 46444 on Nwember 2, 1990. The Mound ER Program 
NEPA compliance strategy encompasses DOES policy to integrate NEPA with the CERCLA process, use of 
Categorical Exclusions (CX), and use d the interim EM (Office of Environmental Restoration and Waste 
Management) procedures for processing NEPA actions. 

Whenever EIS or EA level documentation is required for CERCLA activities for Mound, the RI/FS will 
include all the components necessary to satlsfy EIS or EA requirements. These components are identified 
in the DOE AL NEPA Compliance Strategy along with generic integrated CERCLA document outlines. It is 
the intent of Mound to follow these documents to the maximum extent possible. 

Responsibility for preparing NEPA documents resides in the Departments line organizations, as stated in 
the Secretary of Energy Notke (SEN-1 5-90). Therefore, for the DOE AL ER Program, this responsibilrty 
rests with the DOE Dayton Area O W  ER Program Manager. However, at Mound, either TSO or EGBG is 
responsible for generating all lnfofmatbn necessary for completing accurate descriptions of the projects 
and is responsible for filling out ernrironmental checklists andlor preparing Action Description 
Memorandum (ADMU) that accurately descrtbe the impact that ER activities will have on the environment. 

Dlllgent efforts will be made by Mound to Invoke the publk In preparing and Implementing NEPA 
procedures and provide publk notice d NEPA-related hearings, publk meetings, and the availability of 
environmental documents It is intended that dl Mound NEPA documents will be made available to other 
federal agencies, States, local g o v m ~ ,  Indhn tdb88, worken, and the general public, except as 
pravlded in 10 CFR 1021.310 Subpart D @OE 1990b). The technical temw and measurements used in 
NEPA d o c u m  will be defined In t e r n  understandable to the general publk and decision makers, in 
accordance wlth 40 CFR 1502.6. 

Wlthin the DOE A 1  ER Program, each N o r  task Is defined by the FhreYear Plan Activity Data Sheet 
(ADS). Each major taak or Operable Untt wYI have two AD*, one for asmamm activity and one for 
remedtation acttvity. Using ADS identifiers for NEPA documentation w#l lock the NEPA process to the Fie- 
Year Plan and produce a tnly Integrated - wlth a mlnknum d effort 

Much d the work and lntwh Remedial Adom to be pertormed at Mound will be categorically 
excluded from €A or EIS under 8octbn 0 d 10 CFR 1021. Hawever, for the purposes of 
schedules and plaming, U ~ I  Mound UI pmgmm atxwrma that AssesamentrJ and Interim Actions will 
require enough do- to defervj the amgodad exdu8bn. Fkrd Remedld Actkrur and Corrective 
Measures will requh d- at the EA level. The authorlly to determine the level d NEPA 
docurnenWon rsqulrsd W e 8  at DOE, ncS the hrstallatbn. Schedule8 and budgets will have to be 
revised wherr thmo nmn@om are not valid. 

At Mound thers am 8lrw levdb d documentation necessary to comply with both the letter and spirit of 
NEPA DOE K1 wAl propre a Prograrnmatlc Envimmental Impact Statement (PEIS) as a pdicy and 
strategy-lwei d m  that evduatea broad p r o g r a m  altematlve approaches to resdving DOES 
ERlWM (Waste hmgemmt) problem Including dectdoc#, on modernization of the WM complex. 
establishes a ftameworl< for decbkrrmakkrg, and infoma ttre publk how DOE will Implement the ER/WM 
program. w, Um updatd I n8 ta lm  EIS witl amf the lwues d cumtdattve impacts, off-site and on- 
site trampomion d waseu (radioacthre, hazardous chemical, or mixed), and the treatment, storage. 
and/or dlspasal d wastes ( d m ,  hazard- ctmrnicd. or mixed) into appropriately permitted 
fadlttlea M, when DOE mand8te8 EA or EIS lwel documentatkn for IndMdual acthritles, These 
actMttes wW be fully integrated wtth CERCLA documents 
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The Mound ER Program NEPA complhme straegy can be corrceptually broken into four pans. Each mn 
requires anx3bn or mtr)tlple actiom or, the pert d the Indlatkn. The Dayton Area O(Ace/Mwnd will 
submit a d- d tho action to DOE AL ER Program Manager. This submission will be in 
the form of an cmdmmmW cheddlst and/or an ADM. fhe dOCumecnetM summed will indude potential 
risk (human and e n v k m m )  from the vopoaod actlvhy: any antkipated releesea (air. water. or ground 
pathways), drsposal ud/or  tnmtmmt oglbrm, and atm pemrbatbrm that may remutt. The Albuquerque 
Operations otfke wlll then submit the required papmmk to H d q ~ r t m .  

1. Categorical Exdwion reqwBs ( A - M  1) and EM- Checklists (Attachment 2) for 
awesmmt actk l th will be submltled by ttm Dayton A m  ORke/Mowd to the DOE AL ER 
Program Menrgw for wch opmbh unlt a! the a d i 9 4  Wkd time or a8 soon as RI tasks have 
beon sufnckrrdy dohad. T h o  mqwata wlll Indude the largeat practical envelope d all ER 
Program a!mammt (*a chnmctedatkm) acthdth to be per(wmed. Thb  envelope^ will include 
muttimdir sampling, dbporrl d gumrated -a, and U W  actkttbs as appmpmte. No work 
will be pwbmd on the dmcdbd taak untl the ln8talbtkm has a final decision regarding these 
activities. 

2. Categorical Exdudon mquea (Attachmmt 1) and ChecMl$ts (Attachment 2) for 
interim ramoval actions mat do nu madl In fkral comcW actkrr wtl  k wbmtttd by the Dayton 
A m  Ofka/Mound to tho DOE AL ER Progum Man8gef at tho wrlm pmctkal time or as soon as 
t h e I n ~ A c t k n a a m w d l ~ d d b w d f o r m b ~ .  T h e a e ~ w i l l i n d u d e t h e  
l a r g e a p r a c t l c a l ~ d a c t l v M u t o b e ~ .  N o ~ ~ b e p d o m e d m t h e  
d m c f t b d W u R I t h o ~ h r r ~ ~ r s g u d ~ ~ a c t M t b .  

3. An E- C)wddlS/ADM ducrWng R&ld Adion attorfmtbm whkh result In flnal 
mmcthforabrratr M o u d w l l k ~ o d  byt)whylonAnrm/MoundtotheDOEAL 
ER Program Mmgu 88 won dtr Romdirl Adon attofnatha ttmm been identtAed m possible. 
T h e m ~ w s l b r d u d o t h o ~ p n c t l c d ~ d r ~ t o b e ~ .  Atter 
considemtbn by DOE Ha, tho DOE AL ER Ptogram Managof w01 dlrect the Dayton Area 
Ofllce/Mound to pnprn dhor m €A or €IS. T?u apOroprirU lnOgmd RI/FS docufnents will 
thenbeprepand. N o ~ w # k ~ u n t D ~ k r s g l h t k n h a a h e r a C X , F O N S I , o r a  
RecoddDacWm (ROD) amcunhgthoeMycWutbedasrp01o01iale. 

4. EMronmaW choddbb and/or ADMa wl k tor dl acMba a Mound ttmt do not tall 
i n t o m d t h e a b u a t h r w m t ~  Fo rw~npb .  t u w ~ d M n e r u t o r s . w a s t e  
s t o n ~ , t n r m m r ~ o r Q C ) Y I m J O l ~ f U d d b y t h o E R P r ~ ~ d o n o t  
mquh.nRI/FS. ~ o n ~ ~ D O E H O M ~ t h o O a y t m A m ~ / M o u n d t o  
~ n ~ m E A o r E l S .  T ? m ~ m ~ o d R I / F S ~ w W I t h r n k ~ r s d .  
N o a m w l b - u r c l t ) w - h r ~ r C X F W S I , o r a R ~ d D ~ i s l o r r  
(ROD) conamhg tho rctMy dwcrlkd rr rpglophta. 

IMPLEMENTATION 

The DOE AL ER RCrU/CERCU/NEPA Inteqatd Aaw Cfmrt (Amchmemt 4) and the Opmble Unit2 
Baseline Schdrk 5) lurtnU Um datbWdp NEPA ud ER Ptogram CERCLA 
acttvttim. The flaw chrtt ha# ban 8 p d W l y  dmigl~d to Mu8tmtm the raWamMp b8twem NEPA and 
CERCLA In tho rnoO gonod tam# 80 8s to tho pmcm mthu than comtmin It. The basdine 
s c h e d u l e h a s ~ r d l u u p t o ~ t ) w ~ ~ N E P A a ~ m f i d d w w k .  

Requests for CX or EA/EIS d@tmthWkns w w d  a8 NEPA publk partlctpetiorr requirements are built into 
the flow ctmrt and M o  tho barJb admddm. An attempt has bean madm to idontlfy the earliest posiMe 
time to inithte NEPA d-km and s t W  pruvide DOE rn the lnformatlon ntmsaiary for making a 
knowledgeable NEPA dotemt ion.  Once a dear d#kWon d an RI/FS task has beon formulated. the 
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NEPA pmmsa can be krltteted for that task. If possible, all assessment actlvkies should be packaged into 
one request for ,a and &I Interim a d o m  into another. The 'packagmg' for these requests will depend on 
site spec#lc varteM~8 and timing. 

Many of the actMtles presented on the flow chart and on the baseline schedules occur in paralld. NEPA 
actions wWI be lnltiated at the same time as mwk plans are being developed and interim measures are 
being planned. However, no fleld wodc related to these work plans may proceed until a NEPA 
determination has been received. Failure to inklate NEPA documentation early may delay both interim 
measures and the flnal corrective remedial action. 

The NEPA process will be inltbted any time work not Cavered by a prevlous NEPA document is being 
proposed. This could rest& from identifkatkm d data needs during the course of ER program activities for 
which addkional work Is necessery. No work may proceed pertaining to the 'nwf activities untW the 
activity is covered by a NEPA document. 

DOCUMENT DESCRIPTIONS 

The Dayton Area OfRce/Mwnd and TSO are mpondble for preparing ADMs, Environmental ChecMists 
(Attachment 2), Requests for Categorical Exdwion (Attachment I ) ,  EA/EIS determination sheets 
(Attachment 3), Endronmental Assessments, and EMronmental Impact Statements. 

ThemM Is expected to be a short document (a few pages) that descrfbes the proposed action and the 
potenthl environmmtal Issues. It need only contain suffWnt information to permit a reasonable 
determination of the required level d NEPA docummtatbn. Aa stated in the DRAFT DOE NEPA 
Cornpilance Gulde, an ADM should indude: 

1. An explanakn d the purpose and need for the proposed action, stating the type and dass of 
action (e.g., program or profed legldathfe or admkriatratlve) and lndicatlng its scope and 

..~. , - estimatedcost 
C 

2:. The proposed locatkm d the adkr\, U stte should be ldentf(ied deady by naming the 
dosest city or mebogdltan area and the county and state in which the action is to take place. 
Other characte~4&I~8 wch aa rural or wban ~~ errviraMnerrtal setting (forested, desert, outer 
contlnenrsl ahdf, gmdmda dc.) and ecorwwnic corrdbna d the arm8 should be included, as 
wmw- 

3. Any errvkorwnental l a ~ ~ 0 8  should be kleffy pr8wnted. These may indude such 
issueo a8 d S d l ~ W d  apech podble corrllkt with historlc areas, lndlan lands or 
religim dtO8, hwokmmt d Iloodphim or wetJands, known alr or water qualtty problems, or 
worker hnpacts. 

The ADM vdl be tmmmlW by the area office to the DOE AL ER Program Manager, who in turn will submit 
the ADM for hdqmftem determinatkrr d whether to prepare an EA or €IS lwel RI/FS. Attachment 3 is a 
suggested submW a for Wa detamdmtkm. 

An Environmental (Attadmm 2) h the fumhmmW dedce used by the Area OfRce to help 
determine the level d NEPA docmmWon tnat will be rsquired for the described acthritles. An 
Environmental Checldist wlll be wknltted by TSO or EG&G to the Dayton Area Office. 

mironmental- f m  MI be fWed out by EGBG or TSO and transmimed to the 
Dayton Area Office Program Manager. Heedquarters may decide that EA lwel docurnentation is 
approprtate for the propomd RI/FS acdvttk An EA has three dedlned functions: 

MOUND ER PROGRAM NEPA COMPLIANCE STRATEGY 



(1) to determine whether a proposed action requires preparation of an €IS. 

(2) to aid an a g w s  compliance with NEPA when no €IS is necessary. that is to provide an 
interdisciplbry reviesv of proposed actms and to help iderrtrfy better alternatives and mitigation 
measures. and 

(3) to facilitate prepamtbn of an € 6  when one is necessary. If an agency determines on the basis o i  
an EA not to prepare an EIS. a FONSl is issued (40 CFR 1501.4 and I 508.9). 

PUBUC PARTlClPATlON 

Public review and/or ~ ~ O C i i n g  occun in spec* places on the flaw chart. There are circumstances when 
public review/scoping may be advisable in addhion to what is presented on the chan. Whenever this is the 
case, the same format that is fdlowed with the €IS procedure should be fdlowed. Publish a NO1 in the 
appropriate media (the Federal Register and/or locally). Conduct at least one public meeting not earlier 
than 15 d a v  after publishing the NOI. A publk COtWTWftt penod of at least 30 days should fdlow the last cf 
the meeting(s). Public comments s h d d  be consdered and/or incorporated into the final document or 
action discussed In the m~mtlng(s). 

Public Partlcipatbn Requitemerrt8 for EA level acttuitles. Prepare an €A to give to the Area Office. The host 
state (and adjacent states. If approgrl9te), wUl haw, the Opmnl ly  to rwkw and comment on the E.4 prior 
to t s  apprwal. The redow pmod should k from 14 to 30 days as determined by DOE. 

Public PaRklpatlorr RequlfammU tor EIS lwd aCtMtb8. Prepan EIS Implementation Plan and make this 
plan avalable to tho publk. 

Produce the Draft EIS and publbh a NUia d AvailaMlty (NOA) d tho draft EIS. At a minimum the NOA 
should appear in tha F d o d  R@#u and at Um dbcr~tkm d DOE. annourn the NOA in the local medla. 

Subsequent to a pwblk ~ommm podad. P m  and dMbute the flnd EIS. The flnal EIS must respond 
to thec -grmt rddur lng -pub lkmpwbd.  

REFERENCES 

DOE 19906 O M  NEPA Doaxrmt' DOE Akrquwqw Opmtkma OfRw. Albuquerque, New 
MeXico, ~ 1 1 , 1 9 9 0  

DOE 1990b. 'Naknd EnulromurP1 Pdlcy Ad I m g k m d q  Procaduna' 10 CFR 1021 310 (55 FR 
46444), N w ~  2.1990. 
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CATEGORICAL EXCLUSION.SUGGESTED SUBMllTAL FORM 
ENVIRONMENTAL CHECKLIST SUGGESTED SUBMllTAL FORM 
EA/EIS DETERMINATION SUGGESTED SUBMllTAL SHEET 
DOE AL ER RCRA/CERCLA/NEPA INTEGRATED FLOW CHART 
MOUND BASELINE SCHEDULE, OPERABLE  UNIT.^- SEEPS 

d- 



CATEGORICAL EXCLUSION (CX) DETERMINATION 

Proposed action: 

Location: 

Proposed by (if other than DOE): 

Description of the proposed action: . 

CX to be applied (from Section D, DOE NEPA Guidelines): 

I have determined that the proposed action meets the requirements for the CX referenced above. 
Therefore, I have determined that the proposed action may be categorically excluded from funher NEPA 
review an documentation. 

Signature: 

Title: 

Date: ., 

EH-25 has reviewed this determination and has no objection. 

Signature: 

Date: 

Attachment 1 



U.S. DEPARTMENT OF ENERGY 
Albuquerque Operations Office 
ENVIRONMENTAL CHECKLIST 

. . 
iubjecVActivity Title: i P:o]ectiActiv~ty Number: ' i z i ? :  - 

, 
: AOlContractor: 1 AL Tracking Number: 
I i 

i AOIContractor Contact Name: 
Signature: 

I 

A. BRIEF PROJECTIACTIVITY DESCRIPTION: Include category (experiment. test, moaificat~on. marn:snar.c?. +:.: 
location. schedule, cost, etC. 

8. ENVIRONMENTAL CONCERNS: Will the projectlactivity, either during construction or opera!lon. result .- :-tr:+,- 
andlor disturbances in the following entities? Provide briet explanations where appropriate. I: :k? -.------ -.  - -,- = :.- 
projectlactivity represents a commitment to a course of actions that would ultimately require a DCSI I~V? :1S30F52 :: 
one or more ot the questions beow, identify question numbers and provide explanation. 

1. Air Emissions 
2. Liquid effluents 
3. Solid Waste 
4. Radioactive wastelsoil 
5. Hazardous waste 
6. Mixed waste (rad & haz) 
7. . Chemical storageluse 
9. Petroleum storageluse 
. Asbestos waste 
10. Water useldiversion 
11. Dr!nking water System 
2e 

12. Sewage system - - 
13. Clearing or excavation - - 
14. A C ~ I V I I ~  outside area fence! 

wildlit e - - 
1 5. Archaeological/cultural 

resources - - 
16. Noise levels - - 
17. Radiatiorvtoxic 'Chemical 

exposures - - 
1 8. Pesticidelherbicide use - - 

Explanation and qualification of specific responses of 'yes." 

Number Explanation 

C. Does the proposed projecttactivity require any local, state, or federal permitYnotifications? 
- Yes - No Explain 

0. DETERMINATION CLASSIFICATION: 

Signature: Date: 
Title: 

E. EH Objection: Yes - No 

Signaturei Date: 
Title: 

Allac-,-?r! 



ENVIRONMENTAL ASSESSMENT (EA) DETERMINATION 

Name of project: 

Location: 

Proposed by (if other than DOE): 

Description of the proposed action: 

~ c t j o n  Description Memorandum attached: [ 1 Yes [ I no 

Class of action to be applied (from Section 0, DOE NEPA Guidelines): 

I have determined that the proposed action is within the class of actions normally requiring an EA but rct 
necessarily requiring an environmental impact statement (€IS), as listed in the above-reterenced class of 
actions defined in Section D of the DOE NEPA Guidelines. Therefore. I have determined that an €A may 
be prepared to assess the impacts of the proposed action. Based on the analysis ~n the €A.  DOE 8 ~ ~ 1 1  
either prepare a Finding of No Significant Impact and proceed with the action, or will prepare an EIS if the 
€A reveals the potential for significant environmental impacts. 

Signature: 

Title: 

Date: 

EH-25 has reviewed this determination and has no objection. 

Signature: 

Date: 

Attachment 3 
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S c h e d u l e  M a e  : MaJMD SEEPS 8*SELINE SCHEDULE 
R e s p m s  ~ b l e  : ER - I W / D M  
A s - o f  D a t e  : 1--1-00 S c h e b t e  f i l e  : A L m - 2  

: 4 - o e c - w  OA lE  

I a s k  M a e  

L W D  OUVEV 
*Q) l f tR 1UQn I E S I S  
U S L I M E  R l O I  A I L L S S E N I  
flM1 lQllO WOLlrC 
Umm naem tAlPlllC 

UIWEI m E  4 M l I S I S  
L M  M l V S l S  (1S1 R-1 
1M Y I L I S l S  (ZYD RamD) 
M I A  V A l l O I I l ~  

E V A L M I E  R E O U I S  
P Y A S  I 1  O L C l S l Q l  

PIUSE II f l E 1 0  U T U  
GAIUER R l f f S  M I A  

U Y L t C I  SIYQlES 
cmoUcI S M a E  AYAL IS IS  

L A y l u I a v  AWISIS 
D A l A  V A L l M I l O l  
( 1 )  R l f f t  f l E L D  U)(U WwE 

+ RIR/EA 
BASEL IW R I M  ASSESSMY1 
f su/EA 

C S I  SOY I COSI f a 4  fsu 
l E C l  )(EM0 M # L O P * E Y I  ( 4  EA) 

ESIIMIE ~ a )  8 UKI fca rn 
I N  1 S U E E N  1 E C Y Y O L a I  

+ In 2 ~muu;rr#~wr ~srrswrwr 
I N  3 M I  A I R A I  DOC 
In 4 I R E A I M I L I I V  S1UW 

DEVELOP fa 
D E X R l O E  W l E Y I l A L  R E S W Y P S  
ASSEWLE I Y l l l A L  OBJS I A L l S  
I Y I I I M  SCREEN Of RA A l l S  
€VAL A l l S  I -1 Ef fECI IVEMESS 

D u r a t n  S t a r t  E n d  l o t a l  S 
(Oays) D a t e  D a t e  (EAC) 

2 4 - M a r - 9 2  5-My-92 
6-My-92 5 - d m - 9 2  

29-fab-92 1 3 - M r - 9 2  
10-@ow-91 23 -Now-91  
21-tab-92 19-Mr-92 
14-HOW-91 1 7 - d u l - 9 2  
14-MOW-91 22-fcb-92 
2 0 - M a r - 9 2  17-Jm-92 
1 8 - d m - 9 2  17-Jul-92 
21-tab-92 2 5 - M a y - 9 2  
1 8 - d m - 9 2  1 9 - d m - 9 2  
2 0 - d m - 9 2  10-NOW-92 
20-hn-92 17-Jul-92 
2 0 - d m - 9 2  17-Jul-92 
1 4 - J u l - 9 2  10 -YOV-92  
1 4 - J u t - 9 2  11-at-92 
1 2 - O c t - 9 2  10 -NOW-92  
12 -a t  -92 1 2 - a t  -92 
18-Jul-92 3-Aug-94 
3 1 - w - 9 2  2 6 - S e p - 9 3  
18- Jul-92 9 - d m - %  
2 8 - w - 9 3  1 0 - S e p - 9 3  
18- J u l - 9 2  9- t e b - 9 4  
18-Jul-92 3 1 - J u t - 9 2  
1-Aug-92 3-OM-92 

2 3 - h u g - 9 2  8 - d m - 9 3  
4 -DM-92  2 1 - A p r - 9 3  
4-OM-92 9 - f e b - 9 4  

1 1 - S e p - 9 3  1 0 - O e c - 9 3  
1 1 - S c p - 9 3  2 4 - S e p - 9 3  
1 1 - Sep -93  2 4  - Sep-  9 3  
1 1 - S e p - 9 3  2 4 - S e p - 9 3  
1 1 - S e p - 9 3  1 0 - O c t - 9 3  

D e t a i l  l a s t  rsssn S-ry l a s t  ""' B a s e l  ~ n e  - ( P r o g r e s s )  ==isn ( P r o g r e s s )  D-• C m l l i c t  
I.- ( S t a c k )  6 3 -  ( S l a c h )  . . R e s w r c e  d e l a y  
P r o y i e s s  ahoua P e r c e n t  A c h i e v e d  u, A c l u ~ l  M l l e s l u n e  
. . . . . . . . . . . . . . . - . .  Sca le :  4 w c k s  lxrr , l r l r l .  - - - - - - - .  - - - - - - - - - .  . . . - . . . . . . . . . . . . . . . . . . . . . . .  
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S c h e d u l e  Name : IYXIND S I I E - U I D E  BASELINE SCHEDULE 
R e s p a n r l b l e  : ER 150/00€ DAO 
A s - o f  D e t e  : 1-0ct-90 Sched.de F i l e  : A L m - 9  
T h l s  R e p o r t  P r l n t e d  6 - F e b - 9 1  

O f f i c i a l  H a n d  S c h e d u l e  f o r  F Y 9 l  

4008 A L - I O - 9  SI IE-WIDE 
RESPONSE AC l lOY  (OPIIOYAL) 

EST ~ / C o s I  FOR RESP 
t rat uaar PLWW 

F I E L W D I K  
In2 LEVIER REPORT ON FIELDUORK 

YEPA 
W l  YEPA EYV CKLSI/CX-SEE W1 

+ I n 2  W P A  EYV CKLISI /CX (OPT) 
R I / f 8  U Y K  PLAI/SAP 

ES I I ) (A IE  SOY I COSl 
P R E P M E ' R I  W R K  DRAFl 
PROWEIIOY/REVIEU 
DAO DlSlRIBUIIOY/UORK DRAFT 
DOE U O R K  D R A f l  CCWLEIE  
DOE I V I E U  
RESWYD 10 C m n E Y l S  
PRaOUCIIOY/REVIEU 
OM0 D I S I R I W T I ~ / D R A F l  
DELIVER D R A f I  10 REWLAIOQS 
REWLAIORI  REVIEU/DRAFI 
RESPOK) 10 CaU lEY lS  
P a o o u c r I w / n E v I E u  
DAO DlS lRlBU1ION/DRAFI  F INAL 
DRAFl  FINAL COMPLEIE 
REGULAIORY APPROVAL 
REWLAlOQY APPROVAL RECEIVED 

FFA SCOPl lG R E P W I S  
ESIIWATE COSl I, SOU 

+ r m t  c a o u ~ o u ~ r ~ ~  orrr VOI. 1 
* 1)(2 UELL LOGS V o l .  2 
+ I H ~  a m l o L o c l c r L  VOI. 3 

S t a r t  D u r a t n  E n d  
0 a t e  (Days)  D a t e  

- - - - --------_-__--------------------------- . - --- . - . - ----------------------------------------------  - D e t a i l  l a r k  is*.. S m r y  l a s k  ""* B a s e l i n e  
0- ( P r o g r e s s )  ( P r o g r e s s )  me* C o n t l l c t  - ( S l a c k )  m u -  ( S l a c k )  . . R e s o u r c e  d e l  a y  
P r o 9 r e r s  shows P e r c e n t  A c h i e v e d  on A c t u a l  Milestone ----.---..______.. Scale: 4 per cha rac te r  - - - - - . - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -  

I l M E  LINE G a n t t  C h a r t  R e p o r t ,  S t r i p  1, P a g e  1 



S c h e d u l e  Name : W N D  S I I E - U I D E  BASELINE SCHEDULE 
R e s p o n s i b l e  : ER TSO/O(W DAO 
A S - o f  D a t e  : 1 - O c t - 9 0  S c h e d u l e  F i l e  : ALMO-9 
l h i s  R e p o r t  P r i n t e d  6 - F e b - 9 1  

O f f i c i a l  Mound S c h e d u l e  f o r  f 1 9 1  

TASK I D  U A l - C D - 9  

I a s k  Name 

+ TI44 ENClNEERlYGMAPS V o l .  4 
+ I* 1oPoGRAPnlc W E  uol. 5 
+ 1)(6 PHOTO-LIISIOAY V o l .  6 
t 1M7 M S I E  I IANAQMnT vol. 7 

Inb EVALUATE E K l S I l N G  DAIA  
R I  f IELD YORK 

ES~IMATE SOU I cost 
SE lECf  COWTRAClOllS 

+ F IELD UOUK 
LABOQATOIIV ANALYSIS 
f IELD war COl lP lEIE 

€ I S  SUPPLEHEN1 (OPIIOYAL) 
ES I I I IATE  SOU/COS I 
UOf lCE  10 PREPARE S E l S  
DEFINE DAIA  NEEDS 
PUBLIC SCOPE MEETING 
COLlECI/EVALUAlE I N F O R I U T I W  

+ NEPA OA lA  COLLECIIOY 
EVALUAIE DATA 

+ DRAFT E I S  
+ FINAL E I S  
+ E l S  ROD 

A IR  
E S I I M A I E  SOU/COSI FOR R IR  
TECHNICAL MEMOS (5)  

+ PREPARE DRAFT RIR/EA 
IYIEGRAIE SITEUIDE OAIA 

INIECRAIE W1 DATA 
IY IECRAIL  OU2 OAIA 
IN lECRA lE  OU3 DAIA  
INIECRAIE OUb DAIA  
IN lECRA lE  CN5 OAlA 

S t a r t  D u r a t n  End 
O a t e  (Days)  D a t e  

9 1 
O c t  
1 

OSSli iESB . 
8.U.R. . 
l l . . . m . 
a... m e % .  

E8l.B.m . 
..PSSl.li. 

- .  - .  

- -------__.______---------------------------- . - ------------------------ . - -------------------------  
D e t a i l  I a s k  B E . . ~  S l m v r y  I a s k  **"* B a s e l  i n e  -- ( P r o g r e s s )  ==us t ~ c o g r e s s )  9 9  C o n f l i c t  - ( S l a c k )  m s c  ( S l a c k )  . . R e s o u r c e  d e l  a y  
P r o g r e s s  shows P e r c e n t  A c h l e v e d  m A c t u a l  A Milestone ---------.-------- Scale :  4 weeks per C h a r a c t e r  - - - - - - - - - - - - - - - - - - - - - - - - - . - - - - - - - - - - - - - - - - - - - - - - - -  

I l H E  L I N E  G a n t t  C h a r t  R e p o r t ,  S t r i p  1, Page 2 
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