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OPERABLE UNIT 5 RI/FS 
WORK PLAN ADDENDA 

- 

The five work plans contained in this document are follow-up investigations to work completed under the 
Production and Additional Suspect Areas (PASA) Work Plan, October 1989. The intent of the P M A  Work 
Plan was to determine the nature and extent of contamination in soils and groundwater within the production 
area and suspect areas. Contamination was documented as a result of this investigation; however, in some 
areas the lateral and vertical extent of contamination was not adequately defined by the sampling network. 
Other samples have been collected for full radiological and E.P. Toxicity parameters, for example 
Environmental Monitoring, Treatability, and Integrated Technology Demonstration. These data have not been 
collected according to RVFS criteria and are not incorporated in this work plan. Based on the results of the 
P M A  investigation, additional sampling is proposed to define the boundaries of contamination within specific 

Three of the five work plans contained in this package are required to investigate the vertical and lateral extent 
of contamination found during the original PASA investigation. These are: 

Plant 1 Pad 
Southeast Quadrant of the Production Area 
Fire Training Area 

In each of these areas, the original PASA investigation revealed the presence of contaminants, but it did not 
adequately define the vertical or lateral extent of contamination. Each work plan contains discussion of 
existing chemical data and local geological and hydrogeological characteristics to justify the scope of the 
investigation. 

The work plan for the KC-2 Warehouse area and the Electrical Substation includes sampling activities for the 
substation that were originally included in the PASA Work Plan. However, the work was not completed due 
to health and safety concerns for workers in the substation. Sample collection procedures have been modified 
so that the work can now be completed in a safe manner. 

The final work plan included in this document provides additional investigation of soils and groundwater in 
the vicinity of the pipeline system linking the Clearwell with the sewage treatment plant. Several lengths of 
this line were investigated under the PASA Work Plan. Additional wells and borings are required to further 
define the extent of contamination. Also, existing wells in this area will be sampled and analyzed for 
parameters not previously considered. 

- IO 
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1.1 INTRODUCTION 

This work plan addendum presents a sampling and analysis plan for further investigation of the extent of 
contamination in the soils and perched groundwater underlying the Plant 1 Pad and associated areas. The 
purpose of this program is to define the down gradient limits of radiological contamination in perched 
groundwater under the pad and to determine if that groundwater is contaminated with nonradiological 
substances. The proposed area of investigation is shown in Figure 1. It consists of the Plant 1 Pad and 
the area immediately to the west. 

Historically, Plant 1 was used for the sampling and analysis of large amounts of uranium metal process 
residues and waste materials. The Plant 1 concrete storage pad, which covers approximately eight acres 
near Plant 1, .has been used since 1952 as a drum storage location for low-level wastes and recoverable 
uranium residues. The inventory of the pad in March 1991 ws approximately 45,000 drums. The age 
of the pad varies due to additions and repairs that have been made over the years. 

Materials containing varying amounts of uranium, thorium, and other hazardous substances are stored on 
the Plant 1 Pad. Some of the carbon steel drums used to store wastes have deteriorated due to extended 
exposure to the elements, thereby increasing the risk of release of hazardous material to the environment. 
Additionally, the pad has a number of cracks and control joints which may serve as migration routes to 
the underlying soils. ,. 

Historically, there are two areas of the pad where nonradiological or Resource Conservation and Recovery 
Act (RCRA) wastes have been stored. The first area is located along the east side of the pad extending 
from Building 56 south to Building 30A and from the east edge of the pad west to the first row of 
lightposts (Figure 1). This area is used to store drums prior to testing. If a drum is determined to contain 
RCRA waste and does not contain elevated levels of radiological substances, it is then moved to a RCRA 
storage facility in another area of the Fernald Environmental Management Project (FEW). If the drum 
contains RCRA waste and has elevated levels of radiological substances, it is then stored on the pad in 
the second area which is northwest of Building 66 (Figure 1). According to site personnel, although these 
two areas are the most likely to contain RCRA wastes, this does not mean that RCRA wastes have never 
been stored on other areas of the pad. 

DFS0126.0 1 2  
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1.2 PREVIOUS INVESTIGATIONS 

have been conducted in the vicinity of the Plant 1 Pad under the Remedial 
InvestigatiodFeasibility Study (RI/FS). The first was a surface soil sampling program conducted in 1988. 
The sample locations for this program are shown in Figure 1. All of the samples were collected within 
the upper 18 inches of soil and were analyzed for radiological parameters only. The analytical results are 
presented in Table 1. The dominant contaminant in the surface soil in this area is uranium. Elevated 
levels of thorium and radium are also present. The highest levels of contamination in the area were 
encountered off the northwest comer of the pad at the location of Sample Numbers 05292, 05293, and 
05294. Surface drainage from the pad is to the west-northwest. 

The second investigation under the RYFS consisted of borings and piezometers completed under the 
Production and Additional Suspect Areas (PASA) Work Plan Addendum. The locations of the borings 
and piezometers are shown in Figure 1, 

The variations in color of the clay units are due to the weathering of the units rather than depositional - .  

differences. The gray clays represent unweathered material and a general lack of perched groundwater 
within the unit. The color change from gray to yellows and browns is the result of iron in soil being 
oxidized by infiltration of oxygenated surface water. The presence of yellow or brown clay below gray 
clay is direct evidence that perched water is moving laterally within the uni t  

The Plant 1 Pad is underlain by a combination of unweathered gray clays and weathered yellow-brown 
clays with silt and sand lenses. The soils in this area are geologically more complex than in other areas 
within the Production Area. The typical sequence underlying much of the Production Area is 10 to 15 
feet of weathered yellow-brown clay with silt and sand lenses overlying unweathered gray clay. As can 
be seen in Figures 2 and 3, the sediments underlying the Plant 1 Pad and surrounding area are alternating 
layers of weathered yellow-brown clay and unweathered gray clay. As stated above, this alternating 
sequence indicates that lateral as well as vertical migration of groundwater is occurring. 

Soil samples collected from depths of 0.0 to 2.0 feet in Borings 1338, 1345, and 1347 in the Plant 1 Pad 
area were analyzed for full radiological parameters. These results are shown in Table 2. Boring 1347 had 
elevated concentrations of radium, technetium-99, thorium, and uranium. Boring 1338 had elevated 
concentrations of uranium. 

DFS0126.53 
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TABLE 2 
FULL RADIOLOGICAL RESULTS FOR SUBSURFACE SOIL 

IN THE PLANT I PAD AREA 
Results are resented in picocuries r ram (Pci/ ). Data presented by boring, sample 
number, a n i d e  th in feet. NA in&& not anjyzed; a number preceded by a "less 
than" symbol (<! indicates that the parameter was not present above the detectron limit 
of the instrument. 

1338 1345 1345 1347 
50005 50159 50160 50203 

Radiological Parameters 0.0 - 0.5 1.0 - 1.5 1.5 - 2.0 0.0 - 0.5 
Cesium 137 
Radium 226 
Radium 228 
Strontium 90 
Technetium 99 
Thorium 228 
Thorium 230 
Thorium 232 
Total Thorium* 
Uranium 234 
Uranium 2351236 
Uranium 238 
Total Uranium* 

<0.2 
1.7 
1.3 

<1.4 
<1 .o 
2.2 
4.3 
1.2 

25.0 
29.4 
1.9 

41.5 
219.0 

<0.2 
0.8 
0.9 
0.7 ' . 

<1.2 
0.7 
1.1 
0.7 
NA 
8.3 

<0.6 
9.2 
28.3 

<0.2 
0.6 
0.6 
0.8 
1.4 
0.9 
1.3 
0.7 
NA 
0.8 

<0.6 
0.9 
3.7 

0.5 
29.0 
~ 0 . 7  
4 . 5  
36.5 
2.8 
59.5 
2.4 
33.0 
217.0 
9.3 

205.0 - 

459.0 

*Results reported in pg/g 

1 9  
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Subsurface soil samples from selected intervals were analyzed for total uranium and total thorium. These 
results are shown in Table 3, In general, total uranium values decreased with 
depth. The highest uranium concentrations were detected in samples taken from 0.0 to 1.5 feet in Borings 
1338, 1340, 1343, and 1347. Two anomalously high uranium values were detected at depths below 1.5 
feet. These were 73.0 pg/g in Boring 1338 at 5.0 to 6.5 feet, and 68.0 pg/g in Boring 1347 at 15.0 to 16.0 
feet. This deeper contamination is likely due to lateral migration. 

Various groundwater samples have been collected from each piezometer installed and samples were 
and/or total uranium parameters. These 

concentration for each piezome 

The samples taken from immediately beneath the pad were analyzed for trace metals and radionuclides. 
The samples collected at a depth of one foot were analyzed for total uranium and total thorium, 
WEMCO data is presented in Table A-6, Appendix C and conclusions are reported in "Final Report - Plant 
1 Pad Expedited Maintenance." These conclusions state that the metals concentrations were within the 
expected range of background concentrations and that the principle radiological contaminant found was 
uranium. All samples collected from immediately beneath the pad had above-background concentrations 
of uranium; however, only one sample from a depth of one foot had above-background concentrations of 
uranium. 

DFSOI'26.d 20 
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In summary, surface soil in the Plant 1 Pad area has elevated levels of uranium, thorium, radium, and full 
HSL constituents. In most of the area, radiological contamination does not extend beyond a depth of 1.5 
feet. Perched groundwater in the area h s  elevated levels of uranium. . Neither soil nor groundwater 
underlying the Plant 1 Pad was analyzed for HSL parameters. Preliminary analytical results for HSL 
samples collected west of the Plant 1 Pad show elevated levels of HSL metals, volatiles, semivolatiles, 
and the PCB aroclor-1254. The extent of nonradiological contamination beneath the Plant 1 Pad is 
unknown. 

In early May 1991, an inspection of the Plant 1 Pad was conducted by Advanced Sciences, 
Inchtermtional Technology Corp. (ASI/IT) and WEMCO personnel. Areas of concrete deterioration and 
discoloration were marked and photographed by WEMCO personnel. The inspection and resulting 
photographs will aid in determining where additional sampling should occur. 

1.3 PROPOSED INVESTIGATION 

The following investigation will determine if nonradiological contamination exists below the Plant 1 Pad 
and further investigate the known radiological contamination. It consists of soil sampling at shallow 
depths beneath the pad and sampling of the perched groundwater from existing piezometers. All samples 
will be analyzed for full HSL and full radiological parameters. Table 5 summarizes the data quality 
objectives of the investigation presented here. The text that follows provides more detailed objectives for 
the investigation. 

The first part of the investigation will focus on soil contamination. Soil samples will be collected from 
14 locations at the following depths: immediately beneath gravel underlying the pad at 0.0 to 1.0 foot 
and at 2.0 to 3.0 feet These depths were chosen because sampling from both the R E S  and the WEMCO 
maintenance project indicated that uranium contamination levels decreased drastically in the first 2 feet 
of soil. This sampling interval will indicate if this attenuation process also occurs for organic 

' contaminants. 

The soil samples will be analyzed for full HSL and full radiological parameters as defined in Tables 4.1 
and 4.3 of the RI/FS Quality Assurance Project Plan (QAPP). Four of the sampling locations will be near 
the piezometers that had the highest concentrations of total uranium in soil samples. These piezometers 
are 1338, 1340, 1343, and 1347. The other 10 sampling locations will be selected based on the most 
likely locations for storage of RCRA wastes and the May 1991 pad inspection and photographs. These 
locations will be near cracks and other visible signs of deterioration of the concrete Figure 5. 

DFS01261ri 26 
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The soil samples will be collected using the sampling procedures outlined in the W S  Work Plan, March 
1988, except as otherwise noted here. The samples will be collected by first drilling a 10-inch-diameter hole 
in the concrete. Once the concrete is removed, three-inch split spoons will be used to collect enough soil from 

The second part of the investigation will focus on perched groundwater. Groundwater samples will be taken 
from four existing piezometers, 1338, 1339, 1343, and 1348, and analyzed for full HSL and full radiological 
parameters. Piezometers 1338, and 1339 monitor a sand and silt lens that runs beneath the northern edge of 
the pad (Figure 2). This zone is shallower than that monitored by other piezometers in the area. These three 
piezometers had the highest total uranium concentrations. Piezometer 1343 monitors a zone that is at the same 
stratigraphic interval as the zone monitored in Piezometers 1338, and 1339. 

and aband 

Piezometer 1348 will also be sampled because it is a down gradient location from the pad and is located near 
Building 66. the drum-reconditioning building which could be a source of organic contaminants. 

_ _  -. 

Groundwater samples will be collected in accordance with the procedures outlined in the RWS Work Plan, 
March 1988. One round of samples will be collected and analyzed for full HSL and full radiological 

fo 
This second round of groundwater 

sampling will be accomplished as confirmatory sampling of the first sampling round analysis results. The 
proposed sampling program is outlined in Table 6. 

Previous drilling operations in the vicinity of the Plant 1 Pad encountered saturated soils at shallow depth. 

DFS0126.3 
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2.1 INTRODUCTION 

This work plan addendum presents a sampling and analysis plan to further investigate the extent of soil and 
perched groundwater contamination in the southern portion of the southeast quadrant of the production area. 
The program will define the down gradient limits of the perched groundwater contamination south of the 
production area and determine if the subsurface soils and perched groundwater underlying the 
administrationlservice area are contaminated. The area of investigation, shown in Figure 1, comprises the area 
near the garage and heavy equipment building, the area around the administration and services buildings, and 
the Health and Safety building. 

2.2 PREVIOUS INVESTIGATIONS 

Two separate investigations have been completed in the southeast quadrant under the Remedial 
InvestigationlFeasibility Study (RES). The first was a surface soil sampling program conducted in 1988. 
The sample locations for this program are shown in Figure 1. All of the samples were collected within the 
upper 18 inches of soil and were analyzed for radiological parameters only. The analytical results are 
presented in Table 1. 

The dominant contaminant encountered in the surface soil was uranium. Elevated levels of thorium and 
radium were also detected. Sample Numbers 05546,05455, and 05458 had the highest levels of contamination 
in the area. However, this soil was removed during the construction of the annex to the health and safety 

The second investigation under the RVFS consisted of borings and piezometers completed under the 
Production and Additional Suspect Areas (PASA) Work Plan Addendum. Geologic cross sections have been 
developed for the area and are presented in Figures 2 and 3. 

The variations in color of the clay units are due to weathering of the unit rather than depositional differences, 
The gray clays represent unweathered material and a general lack of perched groundwater within the unit. 
The color change to yellows and browns is the result of iron in soil being oxidized by infiltration of 
oxygenated surface water. The presence of yellow or brown clay below gray clay is direct evidence that 
perched water is moving laterally within the unit. 

DFS0126.d 
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The southern edge of the southeast quadrant is underlain by approximately 10 to 15 feet of weathered clay 
with silt and sand lenses. This unit, as a whole, is the water-bearing unit in the area. Two laterally 
extensive silt zones are present within the yellow-brown clay (Figure 2). In Boring 1173, the lower silt 
zone is interbedded with a white to brownish-yellow clay. 

Soil samples collected from 0.0 to 0.5 feet in borings along the north and west sides of the 
administratiodservices area were analyzed for full radiological parameters (Table 2). Subsurface soil 
samples from selected intervals in all the borings in the area were analyzed for total uranium and total 
thorium; This sampling confirmed that uranium is the dominant contaminant 
in the soil in this portion of the southeast quadrant. 

inches of soii, being generally an order of magitude greater than underlying in 

.- 

A soil sample was collected from Boring 1172 at a depth of 10.0 to 10.5 feet and analyzed for full HSL 
parameters. The analytical results that were above detection limits and/or above concentrations detected 
in blank samples are shown in Table 4. The elevated concentrations of benzene, toluene and xylenes 
indicate leakage from the fuel tanks. The fuel tanks have been removed and this soil contamination is 
being addressed by Westinghouse Environmental Management Company of Ohio (WEMCO) as part of 
the underground storage tank removal program. 

3'7 
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A minimum of two perched groundwater samples were collected from each boring completed as a 
piezometer. These samples were analyzed for total uranium only. These results are shown in Table 5. 
The average total uranium concentration for each piezometer is shown in Figure 5.  Elevated 
concentrations of uranium in the perched groundwater exist in the area of the garage and heavy equipment 
building and along the north side of the adminismtiodservices area. The southern boundary of this 
contamination has not been determined. 

Two groundwater samples were collected from Piezometer 1172 and analyzed for full Hazardous 
Substance List (HSL) parameters. One was collected prior to purging the piezometer and the other was 
collected after purging. The analytical results that were above detection limits and blank concentrations 
are reported in Table 4. The samples contained benzene, toluene, and xylenes along with a variety of 
other hydrocarbons and chlorinated solvents. This contamination is being addressed by WEMCO as part 
of the underground storage tank removal prograq. 

In summary, surface soil throughout the southern portion of the southeast quadrant has elevated levels of 
uranium. In some areas, this contamination appears to continue to a depth of approximately five feet. 
However, below the administratiodservices area, the extent of soil and perched groundwater contamination 
is unknown. Perched groundwater in the area of the gar3ge and heavy equipment building has elevated 
levels of uranium. The southern and western extent of this contamination is unknown. 

- -  __ -- - 

DFS0126-J 33  



RYFS Work Plan Addenda 
Date: October1992 
VoL WP, Sect 4.0 
Page 27 of 178 

3852 

39 



RvFs Work Plan Addenda 
Date: 'October 1992 
VoL WP, Sect 4.0 
Page 28 of 178 

3852 

h 

W 
V 
c 

3 
S E  
e v J  

C I W  , V 

0 9 9 0 9  
g = - - -  
CI 7 7 7  

40 



- 

RI/FS Work Plan Addenda 
Date: October 1992 
Vol. W. Sect 4.0 
Page 29 of 178 

U iq- 

u3 S'OL 01 0'01 

t 
k! 

U3J c-9 OL 0's 

852 

: I  
( I  



R E S  Work Plan Addenda 
Date: October 1992 
Vol. WP, Sect 4.0 
Page 12 of 178 

3852 - -  
The pipelines now in service from the Clearwell to Manhole 175 consist of both old and new lines. Some 
sections of the old line have been partidly evaluated by borings drilled during the Production and 
Additional Suspect Areas systematic drilling program, which utilized a 250-foot grid pattern. Additionally, 
pressure testing of new or replacement pipeline has been performed by WEMCO. 
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TABLE 4 

CHEMICAL CONCENTRATIONS IN SOIL AND PERCHED GROUNDWATER - BORING 1172 
Soil data is presented by borin number and de th in feet. Perched groundwater 

data is presented by bonng num % er and sample 8 ate. Dashes indicate no detection. 

1172 soil 
Parameters 
(UOJkfZ) 10.0- 10.5 

Benzene 
Ethylbenzene 
Toluene 
Total xylenes 

2.0 
18.0 
1 .o 

82.0 

1172 1172 
4/4/89 4/4/89 

Before Purge After Purge 
Perched Groundwater 

Parameters wdo 
1,1 -Dichloroethane 
Toluene 
1,2-DicNoroethene 
Vinyl acetate 
Benzene 
Total xylenes 
2-Methyl-butane 
Cyclohexane 
Methyl-cyclopentane 
2,5-Heptadiene, @,E) 
2,4-Dimethyl-l,3-pentadiene 
2.2.3.3-Tetramethyl-butane 
2,3-Dimethyl-hexane 
Tetramethylethylene-cyclopropane 
Ethylbenzene 
2,3,4-Trimethyle-pentane 
3-Ethyl-pentane 
Total petroleum hydrocarbon 

4 

2 
4 

400 
7.2 
7.1 
5.5 
6 

7.8 
20.1 
13 
5.4 

- - _  -. 

5 
6 
1 .  
1 

14 
300 

5 
. . .  - - -  - 

- 
16.1 
- 
- 

38 
12.7 
6.4 
1.5 

. ..- . .  
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2.3 PROPOSED INVESTIGATION 

To determine the extent of contamination in the southern portion of the southeast quadrant, four 
boringdpiezometers will be completed in the administrationhervices area and to the south of the garage 
and heavy equipment building. The locations of these borings are shown in Figure 5. These borings will 
be used to determine the southern and western extent of the contamination found in Piezometers 1173, 

Additional characterization of the northern portion of the administratiordservices area is being conducted 
within the investigation for the Cleanvell Line (Figure 11). Borings within the Cleanvell Line 
investigation will be used to investigate the interaction of the perched groundwater and the Clearwell Line 
and to investigate the southern extent of the contamination found in Piezometers 1242, 1167, and 11 13. 

In each boring, soil samples will be collected for full radiological parameters from 0.0 to 0.5 feet. 
Additional samples will be collected for total uranium and total thorium at the following intervals: 2.0 
to 2.5, 5.0 to 5.5, 10.0 to 10.5, and 15.0 to 15.5 feet to provide consistency with other Production and 
Additional Suspect Areas sampling. Additional samples will be collected for full radiological and HSL 
analysis if elevated readings are detected with field screening equipment, as outlined in the Production and 
Additional Suspect Areas Work Plan. 

All borings will be advanced to a maximum depth of 20 feet, or if water is encountered, the boring will 
be advanced to the first clay layer beneath the water-bearing zone. Two-inch PVC piezometers will be 
installed in any boring if water is encountered or the boring accumulates water after standing open 
overnight. 

Groundwater samples will be collected from each boring completed as a piezometer. Two rounds of 
samples will be collected and analyzed for total uranium. In addition to the proposed piezometers, two 
existing piezometers will also be sampled. Groundwater samples from Piezometer 1172 had a variety of 
solvent and hydrocarbon compounds. The hydrocarbon compounds were likely due to the underground 
fuel tanks, as described earlier. However, the solvent compounds may be due to the 

DFS0126a3 , 
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maintenance activities that are carried out in the garage and heavy equipment building. Piezometers 1173 
and 1174 are also near these buildings. Therefore, groundwater from these two piezometers will be 
sampled for HSL parameters. If the HSL analysis shows the presence of chemical contaminants, another 
sample will be collected from the piezometer to confirm the initial results. The second sample analysis 
will be limited to the group of contaminants found in the first sample; e&, if only volatiles are found in 
the first sample, the second sample will be analyzed for HSL volatiles alone. ?he proposed drilling and 
sampling program is outlined in Table 7. 

All drilling, sampling, and well installation procedures outlined in the Production and Additional Suspect 
Areas Work Plan Addendum, October 1989, and the RYFS Work Plan, March 1988, will be followed. 

DFS0126d 
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3.1 INTRODUCTION 

The fire training area is located immediately beyond the security fence that runs along the north side of 
the production area (Figure 1). This area contains the burn house, an oil-fire pond, a metal trough 
containing water and oil, and a sump that was used to dispose of waste fluids from the oil-fire pond. 
Interviews with former fire personnel provided the following information: 

0 Fire training was once conducted monthly; fire departments from Butler County participated 
Training involved smoke practice in the burn house, burning of waste solventdoils in the trough 
to train personnel in fire extinguisher use, and burning of waste oils and waste solvents in the oil- 
fire pond to practice foam application. Waste solvents were reportedly supplied by visiting fire 
deparcments. Waste oil was reportedly obtained from operations at the FEW. Reportedly, 30 
to 40 drums of waste oiVsolvent were expended during a typical day of training. 

The oil-fire pond was routinely drained when the pond filled Originally, a pump was used to 
drain the pond to a sump southeast of the pond. Later, a pipe was installed that allowed the pond 
to drain to the sump by gravity feed when the fluid level rose above a particular point The sump 
was reportedly an unlined hole with no connections to storm drains. 

Today, the sump is filled with scrap lumber and silt from surface runoff. 

Surface drainage in the fire training area flows south toward the production area. All surface drainage in 
the field between the fire training area and the KC-2 warehouse flows into a concrete drainage box located 
immediately adjacent to the warehouse. A pipe, several feet below the surface, exits the drainage box and 
appears to drain to the northwest Figure 4)- 

Through fire training activities, a variety of oils and solvents containing radionuclides and inorganic 
constituents were burned or spilled in the area. Surface drainage likely transported waste from the fire 
training area to drainage ditches on the north side of the production area. Previous investigations of the 
immediate fire training area have confirmed that soils and perched groundwater are contaminated. 

This work plan addendum presents a sampling and analysis plan to investigate the extent of surface soil 
contamination due to past fire training activities. This investigation is required to adequately characterize 
soils in the drainages where potentially contaminated runoff would have been channeled away from the 
site. 
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3.2 RESULTS OF PREVIOUS INVESTIGATIONS 

Two separate investigations were conducted in the fire training area. The first was the surface soil 
sampling program conducted in 1988. The sample locations for this program are shown in Figure 1. All 
of the samples were analyzed for radiological parameters only. 

... 

traMnfzi&i .............. .. . ... ....,/...... ... The analytical results are presented in Table 1. These data show that in the upper 18 inches 
of soil, the dominant contaminant is uranium. Radium and thorium are also present in samples taken in 
the buffer zone southwest of the fire training area. Plutonium-238, strontium-90, and technetium-99 were 
detected in isolated samples. 

The second investigation consisted of the drilling and installation of eight piezometers under the PASA 
Work Plan Addendum. A cross section has been developed for the area and is presented in Figure 2; the 
location of the piezometers is shown in Figure 3. The color variations in the clay units are due to 
weathering of the unit rather than depositional differences. The gray clays represent unweathered material 
and a general lack of perched groundwater, although water may be present in sand and silt lens within the 
unit. The color change to yellows and browns is the result of iron being oxidized by infiltration of 
oxygenated surface water. The presence of yellow or brown clay below gray clay is direct evidence that 
perched water is moving laterally within the unit. 

. - - -  

The cross section shows an upper and lower zone underlying the fire training area. The upper zone 
consists mainly of yellow-brown weathered clay and silts and represents a water-bearing unit. Gray clay 
is present in this upper zone above brown clay which suggests, as stated above, that lateral migration is 
occurring. The lower zone consists mainly of unweathered gray clay. Boring 1513 encountered water- 
bearing silt lens in the lower zone. Water levels taken in the piezometers suggest a relatively minor 
gradient in the area with the potential for flow to the southwest. 

Subsurface soil samples from selected intervals were analyzed for total uranium and total thorium. These 
results are presented in Table 2. In general, total uranium values decreased with depth except in 
Boring 1513. An anomalous thorium result was detected in Boring 1512 at approximately two feet. Soil 
samples were also collected from 2.0 to 2.5 feet in each boring and analyzed for full Hazardous Substance 
List (HSL) parameters. Only parameters detected above background concentration or above concentrations 
detected in blank samples are presented in Table 3. In general, these results show elevated levels of heavy 
metals as well as isolated hits of volatile organics, semivolatile organics, and Aroclor 1260. The source 
of the organic chemicals is likely the oils and solvents used in the fire fighting exercises. 
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TABLE 2 

RADIOLOGICAL RESULTS FOR SUBSURFACE SOIL IN THE FIRE TRAINING AREA 

Results are presented in pg/g. Data presented by boring number. 
A number preceded by a "less than" symbol (<) indicates that the 

parameter was not present above the detection limit of the instrument. 

~~ 

Parameter 

(feet) 
and Depth 1508 1509 1510 1511 1512 1513 1514 1515 

Total Uranium 

0.0-0.5 

2.0-3.5 

5.0-6.5 

10.0-10.5 

15.0-15.5 

Total Thorium 

0.0-0.5 

2.0-3.5 

5.0-10.5 

10.0-10.5 

15 .0- 15.5 

16.4 

8.3 

10.6 

<3.5 

NA 

5 .o 
14.0 

10.0 

6.0 

N A  

67.8 17.2 

14.3 6.4 

13.6 8.5 

<4.6 NA 

8.3 NA 

4.0 6.0 

10.0 10.0 

10.0 7.0 

16.0 NA 

10.0 NA 

23.2 

10.1 

6.5 

6.4 

NA 

82.0 

48.0 

78.0 

17.0 

NA 

38.4 22.8 28.3 42.3 

8.5 7.1 10.2 3.6 

4 . 1  <4.5 2.9 6.7 

3.4 20.7 3.5 4 . 6  - 

NA 13.8 NA NA 

3.0 6.0 6.0 5.0 

136.0 8.0 7.0 10.0 

7.0 5.0 7.0 6.0 

~ 4 . 0  3.0 7.0 9.0 

NA 11.0 NA NA 
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Two perched groundwater samples were collected from each piezometer. The first sample, collected in 
May 1990, was analyzed for full radiological parameters and the second, collected in June 1990, was 
analyzed for total uranium only. This data is presented in Table 4. As with the surface soil, uranium is 
the dominant contaminant. 

The perched groundwater samples collected in May 1990 from each piezometer were also analyzed for 
full HSL parameters. Table 5 shows those parameters that were detected above background concentrations 
or above concentrations detected in blank samples. In general, all samples contained elevated levels of 
heavy metals. The sample from Piezometer 1509 also contained high concentrations of a variety of 
volatile and semivolatile organic constituents. This boring is located southwest and down gradient of the 
fire-training pond. The water sample taken on the same date in May 1990 for radiological analysis 
contained the highest concentration of total uranium found in any water sample from the area. These 
results indicate that the pond or past activities near the pond have been a major source of contamination 
to the perched groundwater. 

- -  3 3  FIELD CHARACTERIZATION ACTIVITIES 

Existing analytical data from the boringdpiezometers in the fire training area are largely sufficient to meet 
the data needs for the WS; however, two areas were not adequately characterized through previous 
sampling: the sump and the surface drainage down gradient from the fire training area. Historical 
accounts of activities in the fire training area indicate that significant quantities of waste oils and solvents 
were burned or otherwise expended in the fire training area. Consequently, it is likely that waste materials 
were transported away from the facility by storm water runoff. Contaminated storm water runoff would 
have contaminated shallow soils in the drainage path. Soils in the drainage networks immediately 
downstream of the facility have not previously been sampled. 

1 radiological, MI HS 
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Four hand-auger borings will be completed in the drainage network down gradient from the fire training 
area (Figure 4). Samples for full HSL, full radiological analysis, dioxinslfurans, and organophosphorus 
pesticides will be collected from 0 to 6 and 12 to 18 inches in each boring. Data from the four borings 
will be used to determine the nature and extent of soil contamination due to flow of contaminated surface 
water away from the fire training area. 

hand-auger boring will be completed in the sump (Figure 4). As it is unknown precisely 
e sump, sample depths will be chosen after a hand-boring has been initiated. Two samples 

will be collected: one from high in the sump contents and one from low in the contents. Both samples 
will be analyzed for full HSL and full radiological parameters. 

Data quality objectives for this investigation are summarized in Table 6. Piezometers and surface-soil 
sample locations are shown in Figure 4. The sampling program is outlined in Table 7. 

The evaluation of potentially contaminated areas will be conducted through hand-auger sampling. Samples 
will be collected during dry weather when saturated soils will not create complicated working conditions. 
The procedures for sampling, sample handling, and sample analysis are specified in the March 1988 RYFS 
Work Plan, associated Work Plan Addenda, and FEMP RI/FS Standard Operating Procedures. It is 
expected that the data derived from t h i s  investigation coupled with existing data will be sufficient to 
complete the characterization of the frre training area for the Operable Unit 5 RVFS. Additional 
characterization may be needed to complete the RVFS if unexpectedly high concentrations of contaminants 
are revealed in this investigation. 

- 
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4.1 INTRODUCTION 

This work plan addendum presents a sampling and analysis plan for additional characterization of three 
areas: the KC-2 Warehouse and the general scrap metal area, located in the northeast quadrant of the 
production area, and the electrical substation in the southeast quadrant of the production area. These areas 
are shown in Figures 1, 2, and 3. This work plan addendum outlines soil sampling for polychlorinated 
biphenyl (PCB) arodor analysis. Contamination of these areas is suspected due to their past histories and 

Environmental media sampling and analyses proposed for these areas will achieve a degree of 
characterization sufficiently detailed to provide for a knowledgeable selection of remedial alternatives to 
be determined during the feasibility study. 

4.2 BACKGROUND - KC-2 WAREHOUSE 

The KC-2 Warehouse is the designated Resource Conservation and Recovery Act (RCRA) storage facility 
for PCBs at the Fernald Environmental Management Project (FEW). Access to the warehouse is through 
loading-bay doors on the south side of the building and a concrete pad extends from the south side of the 
building approximately 10 feet to a railroad bed. The railroad is oriented.east-west on the south side of 
the KC-2 Warehouse. Surface water drains from the concrete pad south, which is uncontrolled sheet flow 
to the area occupied by the railroad bed. 

7 3 
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5.1 INTRODUCTION 

This work plan addendum presents a sampling and analysis plan to further investigate the K-65 slurry line 
and the Clearwell Line, which are included under the Production and Additional Suspect Areas Work Plan 
for the Fernald Environmental Management Project (FEMP). The objective of this investigation is to 
determine the nature and extent of contamination due to past and present leaks in the pipelines. Leaks 
are a potential source of contamination for soil and perched groundwater along the course of the pipelines. 

The K-65 slurry line extended from the hot raffinate building to the K-65 silos (Figure 1). Waste 
material generated from the processing of pitchblende ore was pumped to the silos through the slurry 
pipeline, which was wholly contained in a 2.5-feet deep concrete trench approximately 1460 feet in length. 
A visual inspection of the trench at one location verified that the slurry pipeline was removed from the 
trench. The radioactivity of the waste material was due primarily to the presence of radium-226, but other 
radionuclides, metals, and possibly organic constituents are also of concern. 

The Clearwell Line is a system of pipelines that extend from the Clearwell to Manhole 175, with a portion 
of the pipe running through the K-65 pipe trench (Figure 1). Prior to February 1987, processed 
wastewater from the general sump was pumped through a system of pipelines to Waste Pit 5. Decant 
water from Waste Pit 5 flowed to the Clearwell and was pumped via the Clearwell Line to Manhole 175 
for discharge into the Great Miami River. The Clearwell now receives only waste pit area runoff and 
rainfall recharge to Pit 5.  Under normal conditions Clearwell water is transferred to the biodenitrification 
surge lagoon (BSL) for treatment and disposal. During times of heavy rainfall, the excess runoff is 
pumped from the Clearwell directly to Manhole 175 for discharge. According to the Westinghouse 
Environmental Management Company of Ohio (WEMCO) Waste Water Information Report, dated August 
8, 1990, direct discharge has occurred a total of 26 days since 1987, with an average flow rate of 112 
mgd. Also included in the WEMCO report is an analysis of water from the Clearwell Line taken at the 
National Pollutant Discharge Elimination System (NPDES) sampling site. This analysis is high in gross 
alpha, gross beta, nitrates and total uranium, and is moderately high in dissolved chromium, magnesium, 
nickel and copper. Groundwater samples taken from Wells 1031 and 2649, located near the Clearwell, 
have shown elevated levels of chromium, nickel and molybdenum as well as volatile organic compounds, 
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5.2 PIPELINE TESTING 

The Production and Additional Suspect Areas Work Plan Addendum called for acoustical testing of the 
Clearwell Line. Since the writing of that work plan, the Clearwell Line has been modified allowing 
portions of the line to be checked by WEMCO using a more accurate method of pressure testing. The 
lines that have been tested andlor the integrity documented are: 

1. The new line from the biodenitrification (BDN) tower to the junction with the east-west 
main along First Street. 

2. The new lines west of the BSL. These are joined to existing lines. 

3. The discharge line from the BSL to the BDN tower discharges into a sump and is not a 
pressure line. WEMCO personnel do not believe it is leaking and part of this line can be 
visually checked in the K-65 pipe trench. 

The rerouting and abandonment of some lines has made it impossible to determine if leakage has occurred 
in the past except through a drilling program. The pipelines that are now in service need to be pressure 
checked in order to determine if leakage is occurring; additionally, a field investigation involving drilling 
and sampling is needed to determine areas where past leaks have occurred. Since the pipelines that 
require testing are an integral part of the daily operations of the FEiMP, this testing program must be 
carried out with detailed coordination using WEMCO subcontractors under the supervision of Advanced 
Sciences, Inc./International Technology Corp. (ASIAT) and WEMCO. The lines that require testing are: 

.-- 

1. The pipeline from the Clearwell pumphouse to the discharge point into the BSL. 

2. The entire line(s) from the general sump to the BSL (routed through the K-65 pipe 
trench). 

3. The north-south pressure main down "B" Street from the general sump to the east-west 
main on First Street. 

4. The alternate line from the Clearwell to the east-west main on First Street (for discharge 
of excess runoff to Manhole 175). 

The pipelines should be tested under the Operable Unit 3 Work Plan per the Amended Consent 
Agreement. 

The east-west main extending from "B" Street to Manhole 175 is generally inaccessible because of the 
lack of manholes along the line. This line is scheduled to be removed from service in late 1992 (verbal 
communication - WEMCO personnel). A drilling and sampling program to evaluate this line is outlined 
in Section 5.3.7 of this plan. 
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3852 Because leaks may have occurred along some of the original or abandoned lines and it is not possible to 
test these lines, a soil and groundwater testing program is required. 

5.3 FIELD CHARACTERIZATION ACTIVITIES 

The following sections provide a detailed description of the drilling and sampling program that is 
necessary to characterize the environmental impact of the K-65 slurry line and the Clearwell Line. 

dess steel monitoring 

The first section provides an overview of the sampling program. The remaining sections discuss the 
details of the sampling program for the Clearwell Line as divided into the following segments: 

A - Clearwell to BSL 
B - BSL to K-65 pipe trench 
C - K-65 pipe trench 

D - End of K-65 pipe trench to general sump 
E - Boiler plant to east-west main 
F - East-West main to Manhole 175 

_ .  - 

These segments are illustrated in Figure 1. The Clearwell Line runs through the pipe trench previously 
occupied by the K-65 slurry line; therefore, the two lines are discussed together in Section 5.3.4 on 
Segment C of the Clearwell Line. 

53.1 OVERVIEW OF THE SAMPLING PROGRAM 
The evaluation of potentially contaminated areas will include soil and groundwater sampling in lO00- 
series borings, piezometers and monitoring wells. The drilling, sampling, and well installation procedures 
specified in the Remedial InvestigatiodFeasibility Study (RI/FS) Work Plan, dated March 1988, and 
associated Addenda will be followed. The 1000-series borings will be advanced with an auger rig to a 
maximum depth of 20 feet or, if water is encountered, the boring will be advanced to the first clay layer 
beneath the water-bearing zone and a 2-inch PVC piezometer will be installed in the boring unless 
otherwise stated in this work plan. 

In each 1000-series boring, to be installed, one soil sample will be collected at the pipe invert elevation 
and another soil sample will be collected one to two feet below the pipeline invert elevation for HSL 
volatile organic compounds, and full radiological analyses. Specific depths for these soil samples are 
stated in later sections of this plan. Samples will also be collected for total uranium and total thorium 
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analysis at the following depth intervals: 0.0 to 0.5, 2.0 to 2.5,5.0 to 5.5, 10.0 to 10.5, and 15.0 to 15.5 
feet to provide consistency with other Production and Additional Suspect Areas sampling. Additional 
samples will be collected for full HSL paramenters 

All monitoring wells and piezometers will be developed prior to groundwater sampling. The 1000-series 
monitoring welldpiezometers will be developed by purging five well volumes prior to initial sampling 
unless they do not recharge sufficiently to allow the five volumes to be purged in two days. In cases 
where five volumes cannot be pumped in two days, the well will be purged dry and sampled when it 
recovers sufficiently. 

Groundwater samples will be collected from each boring completed as a piezometer or monitoring well. 
Two rounds of samples will be collected from each piezometer or well and analyzed for full radiological 
parameters. The first sample will be collected from each piezometer or well for general groundwater 
quality parameters and HSL volatile organic compounds. The second sampled collected from the 
piezometedwells will be analyzed for ful , full HSL, tY P Table 
1 presents a summary of the proposed drilling and sampling. Table 2 summarizes the data objectives of 
this investigation. 

Unless stated otherwise here, all procedures for drilling, sampling, well installation, well development, . 

sample handling, and sample analysis will be as specified in the March 1988 RVFS Work Plan and 
associated Work Plan Addenda. 

532 SEGMENT A - CLEARWELL TO BSL 
Segment A consists of the original pipeline extending east from the Clearwell pumphouse for 
approximately 600 feet, where it turns south (Figure 1). Since the discharge from the Clearwell is now 
into the BSL, valves were installed at the east end of the line, which may allow this section of the pipe 
to be pressure tested. Two 1000-series and one 2000-series monitoring wells already exist along Segment 
A. Wells 1031 and 2649 are located near the southeast comer of the Clearwell. 
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TABLE 1 
DRILLING AND SAMPLING PROGRAM 

FOR THE CLEARWELL LINE & THE K-65 SLURRY LINE' 

T& No. of Soil Bbg&T .......... 
. . .  Wells/ Approximate Sample SampledGroundwater Analytical i.:; ....... :.:.:.:.:.:.:<.:.:. 

Location Piezometersb Depth (ft) Type Rounds' Parameters 

Segment A 183F soil 5 Total Uranium & Total 
T h O r i U m  

20 

soil 2 Full Rad & HSL Volatiles B 

Water 1 '* Full Rad, GWQ', HSL C 
Volatiles 

E 

J 

Segment B' 1836 
1837 

20 soil 5 Total Uranium & Total 
T h O r i U m  

B 

C 

Full Rad & HSL Volatiles 

Full Rad, GWQ, HSL Volatiles 

soil 2 

Water lU 
... 

E ... 

Segment C 1839 20 soil 5 Total Uranium & Total 
T h O r i U m  

D Full Rad & Full HSL - soil 2 

Water lU Full Rad, GWQ, HSL Volatiles C 

fi. ... ;.: 

Segment D I206 1207 NA'  Water lU Full Rad, GWQ, HSL Volatiles C 

E .\\. 

1208 1213 
1215 

Segment E 1150 1154 NA Water 1s Full Rad, GWQ, HSL Volatiles C 
1167 1226 
1237 

B ...... 

i..: ............ 

D FS 0 12 6 .s3 

- _ .  * -  . ._I . 

89 
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Segment F 1840 1841 20 soil 5 Total Uranium & Total 
1842 1843 ThOriUm 

1844 
soil 2 Full Rad & HSL Volatiles B 

Water 1" Full Rad, GWQ, HSL Volatiles C 

E 
... 
!! 

'Sampling to be conducted in compliance with Revision 3 of the Remedial Investigation and Feasibility Study Work Plan, Feed Materials 
Production Center Vol I, Sampling Plan, Sections 3.0 and 4.0, Vol V, Quality Assurance Project Plan, Sections 5.0 and 6.0, March 1988, and 
Production and Additional Suspect Areas Work Plan, October 1989. 

U analysis. The 1000-series piezometers will be completed as 2-inch PVC piezometers and will be drilled with an auger rig. All 2000-series 
borings will be completed as 4-inch stainless steel monitoring wells and will be drilled using a cable tool rig. 
'The 1ooO-series borings in this segment will be drilled with a cable tool rig. 

'The following QNQC samples will be collected: 1) a field duplicate is collected and analyzed every 10 samples for aqueous media, 2) a 
rinsate of sample collection equipment is collected and analyzed for every 20 analytical samples, and 3) an appropriate Mp/field blank will 
accompany each sample h m  collection in the field to its destination at the lab. The lab will choose 1 in 20 general chemistry, volatiles. 
semivolatiles, and pesticide/PCB hip/field blanks for analyses. 
Two of these borings will be completed as 4-inch stainless steel monitoring wells. 

*TAL: Target Analyte List. See Appendix A. 

A composite of borehole materials excluding samples submitted for other analyses from each boring will be subjected to a TCLP test and total 

GWQ = General Groundwater Quality 

... 
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Samples from these two wells provide the best available information on the contaminants that are canied 
through the Clearwell Line. 

The most significant finding from samples taken from these wells has been the presence of elevated 
concentrations of volatile organic compounds, as shown in Table 3. Trichloroethene and tetrachloroethane 
were detected at the highest concentrations in Well 1031. Trichloroethene and tetrachloroethane were 
detected at lower concentrations in Well 2649. The samples from Well 1031 also show elevated 
concentrations of several of the general chemistry indicator parameters such as chloride, nitrates, and total 
organic halides (TOX), as well as trace amounts of several semivolatile organic compounds; an additional 

Well 1031 also has contained up to 106 pg/Q total uranium. The hydrograph for this well is flat 
indicating a constant source of water is present, such as the Clearwell. Well 1074, located on the north 
side of the line approximately 100 feet west of the east end of Segment A, has shown a maximum of only 
7 pg/Q total uranium in the perched groundwater. Results of radiological analysis on groundwater from 
Well 2649 indicate that total uranium is present at 6 pg/Q, technetium-99 is also present in Well 2649. 

BoringRiezometer 1838 will be drilled in the approximate location shown in Figure 1. It will be drilled 
with a cable tool rig and casing will be telescoped if waste material from the waste pits is encountered. 
The depth of this segment of the pipeline is estimated to be 3.0 feet. The soil samples for HSL volatiles 
and full radiological analysis from the 1000-series boring will be taken at 2.5 to 3.5 and 5.0 to 6.0 feet. 
The soil and water analysis plan for Borinfliezometer 1838 is as presented in Section 5.3.1 and outlined 
in Table 1. 

An investigation of the extent of the contaminant plume identified in Well 2649 is being performed 
through the site RCRA program. The RCRA program has proposed, in another work plan (RCRA 
Groundwater Quality Assessment Plan, Rev. 2,1991). that a 3000-series well be installed at Location 649 
and that two 2000-series wells and one 3000-series well be installed down gradient of the Clearwell. 

533 SEGMENT B - BSL TO K-65 PIPE TRENCH 
Segment B is approximately 700 feet of buried pipe extending south from the elbow at the east end of 
Segment A to the point of entry into the K-65 pipe trench Figure 1). Replacement pipe was laid several 
feet to the west and parallel to the original line along the west side of the BSL. The new line joins the 
old line just south of the BSL. The old line along the west side of the lagoon is out of service and cannot 
be tested. To determine-if this abandoned pipe leaked in the past, 4-inch stainIess steel monitoring weIIs, 
Numbers 1836 and 1837, will be installed immediately west of the abandoned pipe at the locations shown 
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in Figure 1. Located on the west side of the BSL, these wells will also serve as long-term monitoring 
points for the BSL. The depth of this segment of the pipeline is estimated to be 3.5 feet. The soil will 
be analyzed for HSL volatiles and full radiological analysis. Samples will be collected at depths of 3.0 
to 4.0 and 6.0 to 7.0 feet. The soil and water analysis plan for these boringdwells is as presented in 
Section 5.3.1 and outlined in Table 1. The southern end of Segment B has been monitored by existing 
Wells 1033 and 2033. 

53.4 SEGMENT C - K-65 PIPE TRENCH 
Segment C is approximately 1200 feet of the K-65 pipe trench from the point of entry, near the west end, 
to the point of exit, near the hot raffinate building, as shown in Figure 1. Under the Production and 
Additional Suspect Areas Work Plan investigation, Piezometer 1218 was drilled near the point of exit from 
the trench. Water samples taken from Piezometer 1218 indicated total uranium concentrations ranging 
from a high of 130 pg/Q to a low of 58 p$Q. Total uranium concentrations in the soil ranged from 46 
pg/g at a depth of 1.5 feet to <11.0 pg/g at a depth of 10 feet. Water samples from Well 1042, located 
400 feet west of Piezometer 1218, had a maximum total uranium concentration of 30 pg/Q. 

During December 1989, as part of the Production and Additional Suspect Areas Work Plan investigation, 
an exploratory trench 50 feet in length was excavated just south of the K-65 pipe trench to explore an area 
that appeared as a darkened patch on an old aerial photograph. Location Numbers 1482, 1483, and 1484 
were given to the end and the center points of the exploratory trench (Figure 1). Subsurface soil samples 
at these locations were analyzed for full radiological parameters. The analytical results are shown in Table 
4. One sample taken at the contact between weathered and unweathered clay was analyzed for full HSL 

parameters (Table 5). . .  

The data from the trench samples indicate that the radionuclide concentrations are generally low at depth. 
A total thorium concentration of 17.1 pg/g was found at a depth of ten feet at Location 1482. Above- 
background levels of radium-226, radium-228, plutonium-239/240, strontium-90. and the isotopes of 
uranium and thorium were also present in samples from the trench (Table 4). Above-background 
concentrations of several HSL metals and volatiles were detected in Sample 56039, at Location 1482, from 
a depth of 14 feet (Table 5). 

The results of the previous investigations indicate that some leakage has occurred from the pipelines that 
now or previously occupied the K-65 pipe trench. Therefore, Piezometer 1839 will be installed along the 
K-65 pipe trench near the exploratory Borings 1484, 1483, and 1482 to further define the extent of 
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groundwater contamination due to the K-65 pipe trench. Since the K-65 pipe trench is 2.5 feet deep, the 
soil samples for fi.111 HSL and full radiological analysis will be taken from 2.0 to 3.0 and 5.0 to 6.0 feet. 
The proposed water and soil analyses for this boring/well is presented in Table 1. The eastern 600 feet 
of the K-65 pipe trench currently has a sufficient number of sampling locations along its length. 

As indicated, Piezometers 1218 and 1042 both indicate uranium concentrations along this length. 
Additionally, Piezometers 1219 and 1220 have documented groundwater contamination, and there is 
known soil contamination at Boring 1220. These locations are shown in Figure 1. 

5.35 SEGMENT D - END OF K-65 PIPE TRENCH TO GENERAL SUMP AREA 
From the exit point in the K-65 pipe trench, Segment D turns north for approximately 120 feet and then 
turns east for approximately 700 feet where it passes north of the general sump and then joins a north- 
south main, as shown in Figure 1. 

' 

A sufficient number of piezometers were installed in this area under the Production and Additional Suspect 
Areas program to confirm radiological contamination of the soils and perched groundwater; however, very 
limited HSL sampling was performed. Perched groundwater samples were collected for HSL parameters 
from Piezometers 1208 and 1213. The sample from Piezometer 1208 had 10 pg/Q of l,l,l-trichloroethane 
and 8 pg/Q of 1,l-dichloroethane. _The sample from Piezometer 1213 had 4 pg/Q of 1,l-dichloroethane. 
The presence of these compounds necessitates further sampling of the five piezometers in this area for 

and general groundwater quality parameters: 1206,1207,1208,1213, and 1215. The 
groundwater sampling program is described in Sectidn 5.3.1 and shown in Table 1. 

- 

5.3.6 SEGMENT E - BOILER PLANT TO EAST-WEST MAIN 
At the general sump, the pipeline connects with a north-south main that extends approximately 800 feet 
north to the boiler plant and approximately 500 feet to the south, where it joins the east-west main that 
connects to Manhole 175. 

A sufficient number of wells were installed in this area under the Production and Additional Suspect Areas 
program to confirm radiological contarnination of the soils and perched groundwater; however, no HSL 
sampling was performed. Since the Clearwell Line may be contributing volatile organic, compounds to 
the environment, the seven existing piezometers 1150, 1154, 1167, 1226, 1237, 1344, and 1350 will be 
sampled in the first round for HSL volatiles, :fdI;RAD, . . , , , . . . . . . . . . . . . . . . . and general groundwater quality parameters. 'IliG .......... ........ 
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TABLE 5 
CHEMICAL RESULTS FOR K-65 TRENCH SUBSURFACE SOIL SAMPLES 

~~ 

Chemical Parameters 

Trench Location 1482 
Sample Depth = 14 feet 

Sample Number = 56039 

Inorganic Constituents ( m a g )  

Beryllium 

Cadmium 

Calcium 

Cobalt 

Magnesium 

Nickel 

Zinc 

Organic Constituents ( u d k ~ )  

Volatiles - 

Toluene 

Trichloroethene 

. . - __ . . - - 

1.2 

4.3 

103000 

14.6 

23000 

37.6 

60.4 

3 

18 
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53.7 SEGMENT F - EAST-WEST MAIN TO MANHOLE 175 
Segment F of the pipeline consists of approximately 1940 feet of 12-inch, cast iron pipe that carries the 
effluent from the plant and ancillary operations and the discharge from the storm water retention Basin 
to Manhole 175, which is located in the sewage treatment plant area. The original line is still in use. The 
possibility of pressure testing the line has been discounted because of the large volume of water 
transported through this segment and because a back up in the system would likely occur (WEMCO verbal 
communication). This line is scheduled to be taken out of service in late 1992. Possible soil and perched 
groundwater contamination will be delineated through the five proposed 1000-series boringdpiezometers, 

indicated in Figure 1. The first two boringdpiezometers along this 
section of pipe, 1840 and 1841, will also provide information for the investigation of soil and perched 
groundwater contamination in the administration building area. 

The depth of the pipeline in this segment varies from approximately six feet at the junction of the north- 
south main to approximately 13 feet at the east production area fence. Approximately 25 feet east of the 
production area fence the grade of the line increases to +3.86 percent for 175 feet and then flattens to 1.84 
percent to Manhole 175. The depth of the line from the production area fence varies from a minimum 
of approximately four feet to a maximum of 11 feet. Therefore, the depths of the soil samples for HSL 
volatiles and full radiological analysis will be determined after the boring locations are staked and plotted 
on appropriate cross sections. The proposed soil and water analyses for these boringdpiezometers are 
summarized in Table 1. 

Water samples from the 1000-series piezometers located in the sewage treatment plant area contained total 
uranium values ranging from 23 to MOO pg/Q in the perched groundwater. In addition, the water analysis 
from Well 2067 detected 9.66 pg/Q total uranium in December 1989 and 19.9 pg/Q total uranium in 
April 1990 in the upper groundwater zone of the Great Miami Aquifer. As the water samples collected 
in 1988 and early 1989 from Well 2067 contained less than 1 pg/Q, this increase is significant for it 
indicates that infiltration of uranium and possibly other contaminants to the Great Miami Aquifer has 
occurred. Miscellaneous Additional Wells Work Plan, near well 
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EMP RllFS - HSL - 
NALYTICAL PARAMETERS 

VOLATILE ORGANICS 

11 I 1 , l  -Dichloroethane 

FEMP RllFS - FULL RADIOLOGICAL - 
ANALYTICAL PARAMETERS 

RADIO L O G  I C  AL 

MISCELLANEOUS 

I 1 I IGross daha 1 
I 21 I Gross beta 

1 31 ITotalThorium 

Toluene 

#4 I 1 Vinyl acetate 
#5 I I Vinyl chloride 
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AL 50.03.07 D 

I 1  
' 1  
1 1  
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TABLE A.4 

PLAN ADDENDA 

Cadmium 
Calcium 
Chromium (Total) 
Cob& 
Copper 
Cyanide 
lrnn 

MP RllFS - FULL HSL - ANALYnCAL PARAMETERS 

I N 0  RGANICS 

I I I Aluminum I 

1-1 
Man anese 

Sodium 
Thallium 
Vanadium 

VOLATlLE ORGANICS 

1.1 -Dichloroethane 

SEMIVOLATILE ORGANICS 

11 1 1.2-Dichlorobenzene 
2 1 1 1.2.4 -Trichlorobenzene 
3 I 1 1.3 - Dichlorobenzene 
4 I I 1.4 - Dichlorobenzene 
5 1 I 2-Chloronaphthalene 
6 I I 2-Chlorophenol 
7 1 I 2-Methylnaphthalene 
8 I I 2- Methylphenol 
9 I I 2-Nitroaniline 

101 12-Nitrophenol 
11 I I 2.4-Dichlorophenol 
12 I I 2.4-Dimethylphenol 
13 I I 2.4-Dinitrophenol 
14 I 1 2.4-Dinitrotoluene 
15 1 I 2.4.5-Trichlorophenol 
161 I 2.4.6-Trichlorophenol 
17 I I 2.6 - Dinitrotoluene 

1.1 2.2-Telrachloroethane 

12-Dichloroethene (to 
12-Dichloroeth ene 
12-Dichloro ro ane 
2-Butanone 

IJ I 2-Hexanone 
!I II-Methyl-2-pentanone 

, . - -  
661 I Pyrene 1 
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Cadmium 
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Magnesium 
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Potassium 

-1 
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RADlOLOGlCAL 

11 ICesium 137 
21 1 Neptuniun 237 

M I X .  RAolOLOGlCAL 

1 [ I Gross alpha 
21 IGrossbeta 

L 31 ITotalThorium I 
FEMP RllFS - GENERALGROUND WATER 
OUAUW - ANALYTICAL PARAMETERS 

GENERAL CHEMISTRY 

1 )  1 Arnmone 
71 I Chhrirb 
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Uranium 234 
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11 I IThorium 230 
12 I I Thorium 232 

1 13 I ITotal Uranium I 
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TABLE A.7 

PLAN ADDENDA 

FEMP RllFS - HSL - ANALYTICAL PARAMETERS 

INORGANICS 

1 Aluminum 
2 Antimony 
3 Arsenic 
4 Barium 
5 Beryllium 
6 Cadmium 
7 Calcium 
8 Chromium (Total) 
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FEMP RVFS - FULL RADIOLOGICAL - ANALYTICAL PARAMETERS 

SEYlVOlATlLE ORGANICS 

I 11 ICesiurn 137 I 
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MISCELLANEOUS 

171 IGrossalpha 
181 (Grossbeta 
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Antimony 
Arsenic 
Barium 
Beryllium 

OPERABLE UNIT 5 RI/FS WORK PLAN ADDENDA 

TAL 50.03.07 H 

FEMP RllFS - HSL - ANALYnCAL PARAMETERS 

64 1 
651 
661 

I NO RGANICS 

I 1 I I Aliiminiim I 

Phenanthrene 
Phenol 
Py rene 

61 I Cadmium 
71 1 Calcium 
81 1 Chromium (Total) 

16 I 
17 
18 
19 I 

Cobalt I 
Copper 
Cvnnidn 
Iron 
I nad 

Sodium 
Thallium 
Vanadium 

VOLATILE ORGANICS 

7 1 Tot;lxylenes 1 
14 Vin I acetate 
15 Vin I chloride 

trans-1.3-Dichloro m ene 
Trichloroethene 

SEMIVOLATILE ORGANICS 
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alpha-BHC 
alpha-Chlordane 
AroclalOl8 

OPERABLE UNIT 5 RI/FS WORK PLAN ADDENDA 

TAL 50.03.07 J 
FEMP RVFS - FULL HSL - ANALYTICAL PARAMETERS 

15 
18 
17 
1 A  

INORGANICS 

delta-BHC 
Dieldrin 
Endosulfan sulfate 
Fndnsidfan-I 

VOUTlLE OCIGANICS 

53 1 
54 I 
55 I 
58 I 

181 1 Carbon disulfide 
181 1 Carbon tetrachloride 

Hexachlorotenzene 
Hexachlorobutaaiene 
HexachloroC~lOpentl~fle 
Hexachloroethane 

231 I Chloroniathane 
24 1 I cis- 1,3-Dichlompropene 
25 I 1 Dibromochloromethane 

82 I 
1331 
841 
CIS1 

SEYlVOLATllE ORGANICS 

N - Nmosodiphenylamine 
Pentachlomphenol 
Phenenlnrene 
Phanol 

1521 1 Fluorene I 

Indeno(l.2.3 - cd)pyrene 

L 1852 

PESTICIDES I PCBa 

Aroclu 1232 

Arodu 1254 
ArOClOr 1280 

14 beta-BHC 
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OPERABLE UNIT 5 RI/FS WORK PIAN ADDENDA 

TAL 50.03.07 N 

FIRETWNHG AREASOILS 

FEMP RllFS - HSL PLUS - ANALYTICAL PARAMETERS 

~~~ l r  [Aluminum 
21 I Antirncnv 

Thaliurn 
Vamdiun 
Zlnc 

v o m u  ORGANICS 

smivounLE ORGANICS 

1 I 1.2-Dichlorobenzene 
2 1 1.2.4-Trchlorobenzem 
3 I 1.3-Dichbrobenzene 
4 I 1.4-Dichbrobenzene 
5 12-Chlomnaphthalene 
6 I2-Chlomphenol 
7 I 2-Methylnaphthalene 
8 l2-Methylphenol 

1 ii 1 1 . l - O i c h b ~ h m  I 
1.1 -Dichbroethem 
1.1.1 -Trichloroehe 
1.1 2-Trichloroehe 
1.1 2 2 - T e b a c ~ o r o e h e  
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PESTlClMS / PCb 

11 14,4'-DDD 
21 ! 4.4'-DDE 
R I  I AA'-nnT 

ORGANOPHOSPHORUS PESTlCIDES 

I Disufoton 
Ethion 

f i l  I Malathinn 

7 I Parathion. ethyl 
81 1 Parathion. methyl 

DIOXINS / FURANS 

1 I I 1.2.3.4.6.7.8-Heptachlmodibenzofuan 
2 1 I 1.2.3.4.6.7.8-Heptachlmodbenzo-p-dioxin 
3 1 I 1.2.3.4.7.8-Hexachbr~i~nzo~mn 

23 I 1 Total Pentachlwdibenszp-dioxin 
24 1 I Total TetracHorodibenzobmn 
25 I Total TetracHorodibenzo-p-dioxm 
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TABLE B-2 
PRELIMINARY REMEDIATION GOALS - GREAT MIAMI AQUIFER 

RESIDENT FARMER LAND USE SCENARIO 

Federal 
StiUldSdS 

Source' Concentrationd 

3852 WATER INGESTION 

State 
Standards 

Ground- 
waters' Chemical 

RADIONUCLIDES (pCil0 

HI=0.20 
W-Based 

' PRG' 

Risk-Based PRGs 

SF-Bmd 
PRG. 
above 

backgroundb 

Ac-227 + 7 daughters 0.06 4 m m  dose 0.4 
limit' 

I I I I I 

Cs-137 + 1 daughter 

Pb-210 + 2 daughters 

Np-237 + 1 daughter 

. Pa-23 1 

Pu-238 

~~~ 

0.7 MCLg 110 

0.03 4 mrem dose 1 

0.09 4 mrem dose 1 

0.2 4 mrem dose 0.5 

0.09 4 mrem dose 1.7 

Am-241 

0.09 

0.09 

I 0.09 I 4 m m  dose I 1.5 

~~ 

4 mrem dose 1.5 

4 mrem dose 1.5 . 

Ra-226 + 5 daughters 

Ra-228 + 1 daughter 

h-222 

Pu-239 

_ _ _ ~ ~  _ _ _ ~  

0.2 PMCL~ 20 5 

0.2 PMCL 20 5 

PMCL 300 

Pu-240 

Ru-106 + 1 daughter 

Sr-90 + 1 daughter 

TC-99 

Th-228 + 7 daughters 

Th-230 

Th-232 

U-233 

u-234 

2 MCL 20 

0.6 MCL 4 8 

16 MCL 3750 

0.4 4 mrem dose 14 

2 4 mrem dose 10 

2 4 mrem dose 2 

1 4 mrem dose 19 

1 PMCL 7 

U-235 + 1 daughter 

U-238 + 2 daughters 

I 1 I PMCL I 0.3 I 
I 1 I PMCL I 7 I 

INORGANICS <mg/0 

Ahuninum' 

113 DFSO 134.4 
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TABLE B-2 (Continued) 
PRELIMINARY REMEDIATION GOALS - GREAT M W  AQUIFER 

RESIDENT FARMER LAND USE SCENARIO 
- WATER INGESTION 

L '3852 

ARAFUrBC-Bud PRGs 

RiSk-Bmd PRGs 

rod 
SF-Based 

PRG, 
above 

backgroundb 

Federal 
Standards 

State I standards 
HI=0.20 

Rp-BaSed 
PRG' 

Ground- 
Chemical 

Ammonia 7 1  

1 Antimony 0.003 I ,I", 
PMCL 0.001 

Arsenic 1 1  
0.04 I 8E-06 Beryllium 

Cadmium 

0.04 I ChfOIIliUm 

Cobalt 

COP& 

Iron' 

Lead 

I 
1 

0.005 MCL 0.005 0.05 

Y-f 
0.002 

Magnesium' 

MCL 0.002 0.002 

Molybdenum 

PMCL 0.1 

MCL 0.05 0.01 

MCL 0.05 0.05 

Selenium 

Silver 

0.0005 I Thallium 

Uranium 

Vanadium m Cyanide PMCL 0.2 

DFSO 134.4 
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TABLE B-2 (Continued) 
PRELIMINARY REMEDIATION GOALS - GREAT MIAMI AQUIFER 

RESIDENT FARMER LAND USE SCENARIO 
WATER INGESTION 

Chemical 

RyFS Work Plan A d d e d  
Date: October 1992 
Vol. WP, Sect 4.0 
Page 101 of 178 

ARARnBC-Bad PRGs 

Risk-Based PRGs 

loa Federal State 

SF-Based Standards Standards 
HI=0.20 PRG, 

RJI-Based above Ground- 
PRG' backgroundb Source' Concentration* waters' 

3852 

1,1,2-Trichloro-l3,2-trifluoroethane 20 

DFSO134.d 

Acenaphthene 0.4 

Acenaphth y lend 

Acetone 0.7 - 
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Dare: October1992 
VoL WP, Sect 4.0 TABLE B-2 (Continued) 

RESIDENT FARMER LAND USE SCENARIO 
PRELIMINARY REMEDIATION GOALS 0 GREAT MIAMI AQUIFER pqe 102 of 178 

MCL 0.0005 

MCL ' 0.0005 

WATER INGESTION 

5E-06 

5E-06 

3852 

-~ -~ 

MCL 0.0005 

MCL 0.0005 

ARARflBC-Bad  PRGs 

Risk-Based PRGs 

3E-06 PMCL I 0.0002 I 
PMCL 0.0002 

2 I 

0.005 

O.OOO4 

0.1 

0.07 

0.0003 MCL 0.005 0.005 

O.ooOo3 MCL 0.002 

0.006 MLC 0.1 

Federal 
StandvdS SF-Based 

HI=0.20 

backgroundb 

0.0002 2E-06 

Ground- 
Source' Chemical 

Aldrin 

I I 
Aroclor- 1242 

Aroclor- 1254 

Benzene I 0.001 I MCL I 0.005 I 0.005 

PMCL I 0.0001 I Benzo(a)anthzacend 

Benzo(b) fluoranthene' 

29 I Benzoic acid 

Benzyl alcohol 

0.1 I 0.003 I I B is(2-ethylhexyl)phtbalate 

I I 
0.7 I Butanol 

Butyl benzyl phthalate 

0.7 I I Carbon disulfide 

Chlordane 

Chlorobenzene 



TABLE B-2 (Continued) 

RESIDENT FARMER LAND USE SCENARIO 
WATER INGESTION 

PRELIMINARY REMEDIATION GOALS - GREAT MIAMI AQrJlFER 

RIiFS Work Plan A d d e d  
Date: October 1992 
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3852 

Phenanthrene‘ 

117 DFSO 134.~4 
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I Federal 
Standards i 

TABLE B-2 (Continued) 
PRELIMINARY REMEDIATION GOALS - GREAT MIAMI AQUIFER 

RESIDENT FARMER LAND USE SCENARIO 
Page 104of 178 

WATER INGESTION 3852 

IO4 
SF-Based 

PRG, 
above 

backgroundb Chemical 
Ground- 

sourcec Concentrationd waterse 

Phenol 

Pyrene 

Temhloroethene 

ARARflBC-Bad PRGs 
I 

0.2 

0.07 0.0007 MCL 0.005 

I I I Risk-BasedPRGs 

Toluene 

Trichloroethene 

Vinyl chloride 

HI=0.20 

1 MCL 1 '  

0.003 MCL 0.005 0.0 

o.ooo02 MCL 0.002 0.002 

Xylenes (total) I 15 I I MCL I 10 1 
PRGs developed using equations and parameters for drinking water ingestion and FUDs from Health Effects Assessment 
Summary Tables @PA, 1992a) and the Integrated Risk Information System (EPA, 1992b). 
PRGs developed using equations and parameters for drinking water ingestion and chemical-specific SFs from HEAST 
and IRIS. Values represent cleanup goal above background values since lo6 target risk represents an incremental lifetime 
cancer risk goal. 
--based PRGs are developed from several sources. The primary source is promulgated or prosed maximum 
contaminnat levels (MUS) developed under the Safe Drinking Water Act, 4OCFR141,142. If no MCL exists that strckly 
applies to the individual radionuclide, a PRG is developed using the 4 mrem dose limit that strckly applies to man-made 
beta and gamma emitters. 
Concentration in pCiQ for radionuclides and mg/4 for chemicals, corresponding to MCL or PMCL values. 
Based on OAC3745-81-16; for many radionuclides, values are based on an average annual dose of beta particle and 
photon (e&, gamma) of 4 mredyear. 
PRG based on interpretation to 4 mredyear dose limit for beta and gamma emitters may be applicable to alpha emitters. 
PRG developed using committed effective dose equivalents (CEDE) to 4 mremlyear of intake at a rate of 730 Uyr, using 
Dose conversion factros (DCFs) from €PA (1988b). 
PRG developed using the saickly applicable MCL of 4 mremlyear for man-made beta and gamma emitters (40 CFR 141, 
142). Value devel03 using a CEDE or critical organ dose equivalent (if available or if more conservative) to 4 mredyr 
intake at a rate of 730 4/y, using DCFs ffom €PA (1988b). 
Proposed MCLs from "Federal Register", Vol. 55, No. 138, p.33050. 
No toxicity data available to develop a PRG. 

DFSO 134.d . 
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TABLE B-4 
PRELIMINARY REMEDIATION GOALS FOR SURFACE WATER 

3852 BASED ON PROTECTION OF AQUATIC SPECIES 

Background 
Upper 

Tolerance 
Limit" 
(mg/Q) Chemical 

INORGANICS 

Contract 
Required 
Detection 

Limitd 
( m m  

A R W C - B a s e d  PRGs 

Federal Ambient 
Water Quality 

Criteria" 
(acutekhronic) 

(mg/P> 

Ohio State Water 
Quality Standardsb 
(maximum/30day 

average) 
(mg/Q) 

~ 

Beryllium 

Antimony 9/ 1.6( *) 0.6Y0.19 0.06 

AfSeniC 0.36/. 19(*) 0.3W0.19 0.0 1 

~~ 

0.0 1 u0.0 1 2( +) 

- / 1.0 

0.082/0.0032(+) 

0.OO24/0.oooO 12 

1.4/0.16(+) 

0.28/0.036 

0.0041/0.00012(+) 

I 0.13/0.0053(*) I 3.7Y0.17 I I 0.005 1 

0.06/0.04 0.01 0.025 I 
1.30 0.1 1 

0.001/0.ooo2 o.Oo02 I 

0.01 0.01 I 

0.6310.03 0.002 0.005 

4.51/0.50 -------0.036 - - - 0.04 I 
0.02/0.005 0.005 

Cadmium 

~~ 

Cyanide 0.022/0.0052 0.046/0.012 (E) 0.01 

ORGANICS 

1,1,2-Trichloro-1.2,2- 

1,1,2,2-TetrachIoroethane 1/0.36 

1 , 1 , 1 -Trichloroethane 3 1 3  - (*) Y0.088 0.005 

1.1 -Dichloroethene 11.6/ - (*) 1.5/0.078 0.005 

1,2-Dichloroethane 1 18/20( *) 12/3.5 0.005 , 

trifluoroethane 2.4/9.02( *) 

1,2-cis-Dichloroethene 11.6/ - (*) 
1,2-trans-Dichloroethene 11.6/ - (*) 0.005 I 

- 

I 0.0039/0.0011(+) I 0.02/0.02 I 0.0002 I 0.005 I 
Chromium 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Selenium 

Silver 

Thallium 

I 1.7/0.210 I 4.92/0.46 I 0.027 1 0.01 I 

1.4/0.04(*) 1 I I ' 0.01 I 
I Zinc I 0.12/0.11(+) I 0.3310.30 I 0.014 I 0.02 I 

~~ 

DFSO 135.4 
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TABLE B-4 
PRELIMINARY REMEDIATION GOALS FOR SURFACE WATER 

BASED ON PROTECTION OF AQUATIC SPECIES 

Federal Ambient 
Water QuaIity 

Criteria' 
(acutekhronic) 

(mg/P) 

3852 

Ohio State Water 
Quality Standardsb 
(maximum/30day 

average) 
(mg/P) 

ARWC-Based  PRGs 

Background 
Upper 

Tolerance 
Limitc 
(mg/Q) 

Other Considerations 

Contract 
Required 
Detection 

Limit 
(mg/P> 

0.002/0.oooO14 

O.ooUO.oooO14 

O.ooUO.oooO14 

0.55/0.078 

- /0.001 

- /0.001 

- /0.001 

Chemical 

0.0024/0.0000043 

0.25/0.05( *) 

28.91 1.24(*) 

0.001 1/0.000001 

32J - (*) 
3.9/ - (*) 

2,4-Dimethylphenol 

O.ooOo1/0.0000048 

0.59/0.026 

1.8.0.079 

0.000001/0.00000024 

0.3Y0.19 

1.4/0.062 

O.UO.0089 

2.13-(*) I 

10.2/2.5( *) 

I 0.01 

5.3/0.37 (E) 

~ ~ 

Acenaphthene 

Acetone 

Aroclor- 1242 

&Odor- 1248 

1.7/0.52(*) I 0.067/0.067 0.01 

0.01 

0.0005 

0.0005 

ArOClOr- 1254 I 0.001 

ArOClOr- 1260 O.ooUO.oooO14 I - /0.001 I 0.001 

Benzene 5.3/ - (*) I 1. U0.56 I 0.005 

Bis(2-ethylhexy1)phthalate I 1.1/0.0084 I 0.01 

Butyl benzyl phthalate I 0.23/0.049 0.01 

0.005 

0.0005 

0.005 

0.005 

- - 

0.01 

0.005 

0.01 

~~ 

Carbon Tetrachloride 35.3 - (*) I 1.8.0.28 
~ 

Chlordane 

Chlorobenzene 

Chloroform 

DDT 

Di-n-butyl Phthalate 

Ethylbenzene 

Fluoranthene 
~~ 

beta-Hexachlorocyclohexane 0.ooU0.oooO8 I - /0.00055 
~ 

Methylene Chloride 9.7/0.43 I 0.005 

I 0.29/0.013 
~~ 

0.01 

0.01 

0.05 

0.01 

N-nitrosodiphenylamine 

Naphthalene 

Pentachlorophenol 

Phenol 

2.3/0.620 I 0.16/0.O44 

0.02/0.013(++) I 0.0440.02 

- 129 D FSO 1 35 .s-l 
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PRELIMINARY REMEDIATION GOALS FOR SURFACE WATER Page 116 Of 17* 
BASED ON PROTECTION OF AQUATIC SPECIES 

TABLE B-4 

Chemical 

Tetrachloroethene 

Toluene 

Trichloroethene 

Vinyl Chloride 

Xylenes (total) 

3852 

Federal Ambient Ohio State Water 
Water Quality Quality Standardsb 

Criteria' (maximum/30day 
(acute/chronic) average) 

(mg/O Mg/O 

5.2 8/0.84( *) 0.540.073 

17.51 2.41.7 

46121.9(*) 0.0 1.710.075 

0.002 15.25 

10 

ARARABC-Based PRGs Other Considerations 
~ 

Background 
Upper 

Tolerance 
Limit' 
(mg/P) 

~ 

Contract 
Required 
Detection 
Limit! 
(md0  

0.005 

0.005 

I 0.01 

0.005 

Federal ambient water quality criteria from "Quality Criteria for Water. 1986" (EPA, 1986b). Values are for 
freshwater species. Footnotes as listed in EPA (1986b) include: (*) - hardness dependent criteria (100 mg/Q used); 
(+) - insufficient data to develop criteria, value presented is the LOEX (Lowest Observed Effect Level; (++) - pH 
dependent criteria (7.8 pH used). 
Numerical criteria from Ohio Water Quality Standards, Chapter 3745-1 of the Ohio Adminstrative Code. Values are 
for modified warm water habitats unless noted by (E), which represent "exceptional" warm water habitat. 
Ohio EPA data from the Great Miami River (Ohio Environmental Protection Agency, 1989, "Great Miami River 
Intensive Stream Survey"). 
From CLP Statement of Work 3900LM01.08. 

DFSO 135 .s4 
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4 

7 

8 

9 

10 

11 

12 

13 

14 

15 

-I 

0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2. 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 

< I  
c' I 

TABLE A-1 
S W Y  OF ANALYSES 

PLANT 1 PA0 PHASE A/B CONSTRUCTION AREA 

Total 
AS 

(ug/g) 

I 
I 
I 

5.00 
4.50 
4.50 
6.20 
6.50 
4.40 
4.84 
1.94 
5.72 
5.11 
4.66 
4.36 
6.15 

=UP= 

7.02 
4.51 
7.19 
8.09 
6.23 
8.46 
6.88 
4.65 
6.78 
5.81 
5.58 
4.41 
6.79 
0.76 
4.04 
5.55 
4.14 
3.38 
5.39 
4.78 
4.35 
4.14 
4.84 
3.04 
5.96 
5.44 
6.75 
8.12 
4.84 

RCRA METALS 

Total 
Ba 

(u9/9) 

I 
I 
I 

55.00 
55.50 
75.50 
69.50 
79.50 
59-00 
88.10 
84.80 
58.40 
80.00 
55.70 
59.40 
102.00 
70.40 
117.90 
104.50 
84.90 
78.20 
127.60 
115.60 
94.20 
42.90 
93.60 
67.40 
51.30 
82.90 
39.00 
87.40 
124.30 
82.80 
46.10 
85.00 
174.60 
68.90 
98.10 
85.40 
73.90 
170.30 
102.20 
136.00 
120.00 
98.00 

1-111 

I 
I 
I 

c 0.2 
c 0.2 
< 0.2 
< 0.2 
< 0.2 
c 0.2 
0.75 
0.30 

0.20 
0.20 

0.25 
1.15 
0.80 
0.55 
0.45 
0.30 
0.35 

0.25 
0.20 
0.30 

c 0.20 
0.25 
0.20 

c 0.20 
1.10 
0.25 
0.30 
0.40 
0.20 
0.60 
0.45 
0.25 

c 0.20 
c 0.20 
0.50 
0.75 
0.45 
0.20 
0.20 

c 0.2 

c 0.2 

c 0.2 

Total 
C r  

(ug/g 1 

I 
I 

111-1 

I 
7.20 
7.30 
7.70 
12.30 
9.30 ~~ 

7.20 
11-90 
8.73 
8.74 
8.70 
7.17 
7.83 
11.20 
7.94 
11.70 
10.00 
9.39 
6.38 
6.83 
5-53 
6.18 
2.75 

- 5.68 
4.54 
3.29 
6.40 
1.45 
9.64 
12.00 
10.70 
7.49 
10.40 
12.20 
9.59 
10.90 
10.30 
6.05 
11.20 
12.60 
8.55 
10.00 
8.25 

Total 
Hg 

(ug/!7) 

I 
I 
I 

c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
< 0.1 
c 0.1 
c 0.1 
< 0.1 
c 0.1 
< 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
.c 0.1' 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 

c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 

D a 1 1 1 =  

0.10 

Total 
Pb 

(ug/g) 

22.80 
22.10 
57.00 
61.30 
39.30 
120.00 
55.40 
49.60 
8.85 
41.80 
15.30 
11-50 
21.40 
10.50 
9.90 

109.70 
16.10 
12.00 
22.60 
12.30 
11.50 
32.50 
16.60 
13.80 
20.90 
14.60 
126.70 
7.97 
12.70 
6.69 
22.20 
26.00 
18.00 
21.00 
21.90 
16.90 
31.90 
15-50 
17.30 
33.30 
18.40 
21.20 
24.80 
15-80 
13.70 

- 

3852 

Total 
Se 

(u9/9) 

1 
1 
1 

c 0.1 
c 0.1 
< 0.1 
< 0.1 
< 0.1 
< 0.1 

R 
R 
R 
R 
R 
R 

c 0.1 
R 
R 

R 
R 
R 
R 
R 
R 
R 

c 0.1 
R 
R 
R 

c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 

LIDIII 

R 
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111111111 -11 

16 0 
1 
2 

17 0 
1 
2 

18 0 
1 
2 

19 0 
1 
2 

20 0 
1 
2 

21 0 
1 
2 

22 0 
1 
2 

23 0 
1 
2 

24 0 
1 
2 

25 0 
1 
2 

26 0 
1 
2 

27 0 
1 
2 

28 0 
1 
2 

TABLE A-1 
S W Y  OF ANALYSES 

PLAHT 1 PAD PHASE A/8 CONSTRUCTION AREA 

RCRA HETALS 

Total Total 
As Ba 

(ug/g) (ug/g) 
-1- - 
5.82 67.50 
7.00 73.50 
7.20 84.00 
6.20 81.00 
7.02 73.00 
6.96 100.50 
6.49 87.50 
I I 
I I 

4.72 71.50 
5.46 75.50 
3.42 130.00 
3.20 52.00 
3.89 57.50 
8.93 43.60 
6.46 74.50 
6.37 101.00 
4.34 71.00 
6.26 236.00 
4.99 108.00 
3.25 75.00 
4.32 1080.00 
4.95 186.00 
4.49 74.00 
3.65 114.50 
4.34 61.50 
3.76 45.80 
4.19 83.00 
7.64 92.50 
4.80 32.40 
4.92 103.50 
5.40 67.50 
4.82 74.00 
3.62 124.50 
5.68 101.00 
5.20 97.00 
( 1  91.50 
< 1  103.00 
5.86 76.50 

Total 
Cd 

(ug/g 1 

c 0.20 
2.40 
2.20 
1.55 
1.10 
0.95 
1.25 

I 
I 

0.60 
0.45 
0.20 
0.30 

' 0.40 
0.30 
0.35 
0.25 
0.20 
0.20 
0.20 
0.25 
0.30 
0.20 
c.20 
(-20 
0.35 
c.20 
C.20 
0.20 
c.20 
<.20 
c.20 
c.20 
<.20 
c.20 
C.20 
0.90 
0.40 
0.20 

-11 

Total 
Cr 

( W P )  

6.95 
9.30 

11.20 
14.30 
9.95 

10.30 
10.60 

I 
I 

7.00 
7.35 
9.40 
8-05 
9-00 
6.35 
5.75 
8.40 
7.30 
6.65 
7.50 
7.95 
6.70 
7.40 
7.20 
8.60 
9.55 
8.10 

11 -30 
12.10 
7.70 
8.45 
9.70 

11.40 
20.00 
14.10 
12.10 
14.70 
12.00 
8.60 

lllllt 

Total 
Hg 

(ug/g) 
1-1111 

c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 

I 
I 

< 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 

0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
< 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
< 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 
c 0.1 

0.10 

Total 
Pb 

( W g )  

18.80 
15.40 
14.40 
72.00 
16.20 
13.40 
71.50 

I 
I 

43.60 
42.60 
14.40 
42.00 
41.60 
25.60 
53.50 
53.50 
9.45 

14.40 
11.60 
13.80 
9.30 

17.80 
14.40 
11.20 
9.90 
9.15 
9.25 

15.00 
12.20 
11.50 
11-10 
11-10 
32 ..OO 
15.10 
13.40 
83.00 
69.80 
10.13 

1l-11 

3852. 
Total 
Se 

(uo/g) 

c 0.10 
0.16 
0.10 
0.25 

< 0.10 
0.10 
0.19 
1 
1 

< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 

0.29 
0.10 

c 0.10 
< 0.10 

0.13 
0.16 

< 0.10 
0.14 

< 0.10 
< 0.10 
c 0.10 
< 0.10 
c 0.10 
< 0.10 
< 0.10 
< 0.10 
< 0.10 
c 0.10 
c 0.10 
c 0.10 
c 0.10 
< 0.10 

0.14 
0.10 

nmi 

I = Analysis Iricrmpletc 
N Hot Analyzed 
R - Instrunentation problem - will have to be resampled and reanalyzed. 



3 

6 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

0 
1 
2 

0 
1 
2 

0 
1 
2 

0 
2 

0 
1 

0 
1 

0 

0 
2 

0 
1 
2 

0 
1 
2 

0 
1 
2 

0 

0 
1 
2 

0 
1 
2 
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4 . 2  
4 . 2  
4 . 2  

e0.2 
qO.2 
4 . 2  

4 .2  
4 . 2  
4 . 2  

4 . 2  
4 .2  

4.2 
a . 2  

4 . 2  
4 . 2  

4.2 

4 . 2  
4.2 

4 .2  
4 .2  
4 . 2  

4 . 2  
9 . 2  
4 .2  

4.2 
4.2 
4 . 2  

4.2 

9.2 
4 . 2  
4 . 2  

4 . 2  
eO.2 
9 . 2  

4.1 
s0.1 
(0.1 

4.1 
4. 1 
4.1 

4.1 
4.1 
a .1  

cO.1 
4. 1 

4.1 
4. 1 

4.1 
4.1 

4.1 

4 .1  
4.1 

4.1 
4. 1 
4 .1  

4.1 
Q.1 
4.1 

4.1 
4.1 
4.1 

4.1 

9.1 
4.1 
4. 1 

4.1 
4.1 
4.1 

eo. 1 
e0.1 
c0.1 

e0.1 
e0.1 
eo. 1 

4 . 1  
(0.1 
<O.l 

e0.1 
e0.1 

4 . 1  
4.1  

4.1 
4.1 

e0.1 

50.1 
eo. 1 

eo. 1 
9 .1  
e0.1 

q0.1 
e0.1 
e0.1 

e0.1 
4.1 
4 . 1  

c0.1 

e0.1 
4 . 1  
eo. 1 

(.o. 1 
e0.1 
4 .1  
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1 '  0 - -  

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 - -  
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 

.. . 

A 
A 
A 

13 U 
4 J  
12 u 
8 J  

3 6 B  
f b  I 

57 0 
24 D 
2 9 0  

2 8 1  

27 B 

57 D 
12. B 
14 I 

21 I 
16 B 
18 B 

32 0 

.20 I 

41 D 
160 8 
52 0 

5 JB 
140 0 
950 a€ 

150 B 
b9 I 

6 2 I  
12 B 
8 JB 

40 I 
19 0 u s  

s a  

31 a 

2 2 s  

120 a 
7 JB 

18 B 

57 I 
24 D 
2 2 B  

2 6 8  
2 2 I  
7 n  
8 s  

11 I 
14 I 

e t h y l m  
hlorid. 
ke/Ko) Owl 
t l l l U I I I 1 W .  

A 
A 
A 

t u  
3a 
20 

26 
5 u  
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  
5 u  

5 u  
2 JB 
5 u  

3 JB 
3 JI 
3 JB 

4 JB 
7 B  
7 I  

3 JB 
3 JB 
3 JB 

3 JB 
3 JB 
4 JD 

4 JB 
3 JB 
2 JB 

1 JB 
2 JB 
3 JB 

3 JB 
5 u  
3 JB 

3 JB 
3 JB 

26 

4 JB 
9 

Lo 

15 
9 
7 

2 JB 
2 J 1  
5 u  

xy1 w 
: W K O )  0-1 
I l W - t t p I  

A 
A 
A 

7 u  
6 U  
6 U  

7 u  
1 J  
Z J  

4 J  
0.9 J 

1 J  

2 J  
2' J 
2 J  

1 J  
5 u  
5 u  

5 u  
5 u  
5 u  

5 u  
5 u  
5 u  

1 JB 
12 B 
20 B 

55 0 
7 s  

27 8 

7 8  
5 u  
3 JB 

7 s  
5 u  
8 .  

15 
18 
10 

6 
3 J  
4 JB 

2 n  
3 JB 
5 JB 

3 JB 
3 JB 
3 J a  

5 u  
5 u  
s u  

A 
A 
A 

7 
6 
6 

7 
5 
5 

5 
5 
5 

2 
5 
5 

5 
5 
5 

5 
5 
5 

12 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
5 
5 

5 
S 
5 

5 
5 
5 

5 
S 
5 

5 
11 
5 

5 
5 
5 

U 
U 
U 

U 
U 
U 

U 
U 
U 

J 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 
U 
U 

U 

J 

U 
U 
U 

? 7J,9J 
7 15J,&J,dJ,7J 

7 10J,13J 

3852 

? 12J,&J,lOJ,lOJ 

? 17J 

? 10J 
? ltOJ,lU 
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20 

21 

22 

23 

24 

2s 

26 

27 

28 

0 -- 13 
1 -- 2B 
2 -- 14 

0 -- I 
1 -- R 
2 -- I 

0 -- I 
1 -- R 
2 -- R 

0 -- I 
1 .- I 
2 -- I 

0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- . 

0 -- 
1 -- 
2 -- 
0 -- 
1 -- 
2 -- 

B 
B 
B 

1 

18 
5 

10 

R 
R 
R 

I 
R 
R 

R 
R 
I 

u 8 not dtrcted. O w n t i t a t i m  l i m i t  i s  listed. 

J = Estirted nlue belou qantftatim l i m i t .  

B = Corpoud yu &tectd in both the -le nd i t ' s  u s a i a t t d  blank 

E 8 co~artrrtim o f  the c w  u c n d c d  the catibrrt im range of of the inrtnmrnt. 

R 

A = Has &en -led. Initial r r g t u  uulyred by Oat Rfdg. Y a t i a u l  Labs reported Lou 

Has m r v 1 . d .  Original ..rples nrlyred by Emright L.b.  reported lw l i r i t s  125x 
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f u p l e  
Location Ocpth 

. w I I P w P I I I L P I  

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

1s 

14 

1s 

16 

17 

18 

19 

20 

21 

0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
I 
2 
0 
1 
2 
0 
1 
2 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

q.3 
1 
I 
Y 
Y 
Y '  
Y 
Y 
Y 
Y 
Y 
Y 

0.66 
0.61 

4 . 3 0  
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

4 . 3 0  
e.O.50 
9.50 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

0.48 
0.76 

.3 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

e.5 
.3 
.3 

Y 
Y 
Y 

Y 
Y 
Y 
Y 
Y 
I 
Y 
Y 
Y 

e.2 
I 
1 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

9.20 
9.20 
a.20 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

0 .s5 
eo. 20 
4 . 2 0  

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

0.23 
0 -33 

e.2 
Y 
Y 
Y 
U 
Y 
Y 
Y 
N 
Y 

e.2 
<.2 
e.2 

Y 
I 
I 

Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

3.7 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

3.3 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
I 
Y 
Y 
Y 

3.0 
Y 
Y 
Y 
Y 
I 
Y 
Y 
Y 
I 
Y 
Y 

1.1 
M 
Y 
Y 
N 
M 
N 
Y 
Y 
M 
N 
Y 

16 
I 
I 
M 
I 
M 

Y 
Y 
Y 
Y 
Y 
Y 
N 
Y 
n 

e.92 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 
Y 

1.9 
Y 
I 
Y 
Y 
M 
Y 
N 
N 
Y 
Y 
U 

2.4 
Y 
I 
I 
M 
I 
Y 
Y 
Y 
Y 
I 
Y 

1.7 
Y 
N 
Y 
Y 
M 
U 
Y 
M 
M 
9 
M 

2.2 
Y 
U 
Y 
I 
N 

I 
I 
I 

9.9 
13.0 
6.0 

t5.0 
18.0 
12.0 
17.0 
25.0 
9.4 

49.0 
7.3 
3.4 

100.0 
4 . 5  
4 .0  
e . 4  
11.0 
4 . 4  
7.9 
7.9 
9.5 

16.0 
9.9 
8.4 

17.0 
12.0 
9.4 

18.0 
12.0 
5.0 

15.0 
5.2 
5.4 

20.0 
10.0 
5.9 

20.0 
14.0 
9.3 

18.0 
19.0 
10.0 
9.3 

14.0 
9.5 

240.0 
17.0 
7.6 

14.0 
11.0 
U.0  
21 .o 
8.b 

400.0 
28.0 
12.0 
ZJ.0 
8.1 
8.0 

n.o 

1 
I 
I 

3.8 
6.9 
3.3 
7.0 
5.3 
6.2 
3.3 
6.5 
5.4 
6.6 
2.3 
1.3 
7.3 

e . 4  
e2.3 
4.3 
2.2 

e2.4 
2.8 
4.1 
5.1 
6.4 
5.3 
3.5 
4.8 
7.2 
6.2 
7.4 
6.4 
2.3 
4.1 
2.5 
2.8 
5.5 
3.7 
2.8 
6.5 
3.3 
4.6 
5.4 
7.4 
4.6 
3.8 
6.0 
5.1 
9.7 
t .4  
3.5 
6.0 
4.0 
4.1 
4 .a 
4.2 
4.2 
4.4 
4.5 
5.6 
3.2 
3 .a 
4.6 

3852 

I 
I 
I 

138 
66 
36 

1220 
33a 
61 

364 
157 

435 
25 

<lt 
666 
39 
15 

164 
118 
11 
to 
26 

4 1 
10 
35 
13 

184 
24 

4 1 
274 

23 
el 1 
1 R  
58 
37 
3f3 
132 
U 

419 
110 

26 
345 
122 
24 w m 
25 

375 
M 
12 

4lb 
123 
32 

2% 
122 

16 
152 
115 
19 

553 
U 
11 

28 

I 
I 
I 

83 
3a 
21 

920 
22u 
37 

200 
87 
15 
250 

15 
e7.0 
410 

16 
10 

110 
79 

7.1 
45 
16 

(7.0 
24 
t5 

8.8 
120 
17 

e7.4 
180 
15 

7.3 
a 
40 
2s 

1W 
a 
27 

270 
74 
17 

210 
81 
16 w 
b9 
18 

270 
59 

8.2 
310 
91 
24 

230 
89 
12 

120 
8a 
14 

380 
16 

7.4 

1 
1 
1 

0.53 
0.47 
0.50 
0.92 
0.64 
0.56 
0.39 
0.41 
0.38 
0.47 
0.56 
0.62 
0.71 
0.70 
0.69 
0.20 
0.m 
0.65 
0.63 
0.57 
0.61 
0.64 
0.n 
0.73 
0.M 
0.75 
0.R 
0 .b4 
0.68 
0.69 
0.U 
0.74 
0.n 
0.51 
0.60 
0.57 
0.63 
0.n 
0.67 
0.54 
0.69 
0.n 
0.74 
0.m 
0.w 
0 . B  
0.74 
0.75 
0.90 
0.1 
0.1 
0.M 
0.87 
0 .s 
0.99 
0 .B  
0.5 
0.73 
0.R 
0.R 

. . .. 

138 
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frpi. 
LOCatiC+7 Depth 

.1--11111 

2 2 0  
1 
2 

2 5 0  
1 
2 

2b 0 
1 
2 

2 5 0  
1 
2 

26 0 
1 
2 

27 0 
1 
2 

0 0  
1 
2 
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. ~ - - = - s l t l l i u ~ I I a ~ n ~ u s u - m m ~ U ~ ~ = O = 1 S S M ~  R A D I M I D E S  3852 
Total C I L C .  Total  CJLC. 

Pu-238 Pv-239 R 8 - U 6  R8-228 Th m 1 h - m  u U u-ZJ5 
( p C f / O )  <pcf/g) CpCll9) <pcl/9) ( P P I  wm) (PcU9) (Fp) CPcV9) cut. X) 

n n n n 18 8.2 4.4 187 130 0.Q 
n n n n 4 8  11.0 s.0 18 11 0.58 
n n n n 4 8  5.6 5.2 4 1  t7.5 0.73 
n n n n el8 8.3 4.0 91 57 0.58 
n n n n 4 8  9.7 5.0 20 14 0.R 
n n n n 4 8  10.0 s.2 a l l  (7.6 0.76 

t.3 t.2 0.39 3.1 418 6.5 1.6 318 210 0.67 
t0.14 0.11 n n 4 8  6.2 2.3 (11 t7.6 0.76 
e0.M 4.10 n Y g18 5.1 1.9 d l  t7.3 0.10 

n n n n 4 8  9.2 5.2 209 140 0.66 
Y n n n 4 8  7.8 3.9 29 19 0.66 
n n n n 4 8  9.9 5.3 11 7.3 0.69 
n n n u 18 16.0 6.2 152 100 0.67 
n n n n 4 8  8.8 4.0 15 10 0.R 
n n n n e l 8  12.0 5 .a (11 t7.4 0.71 
n n n n 4 8  9.9 5.1 959 630 0.66 
n n n n 4 8  12.0 6.7 25 17 0.69 
n n  n n n 4 8  7.4 2.6 4 1  4 . 4  O.% 

1.5 0.49 n 11 113 160.0 15.0 813 ’ 560 0.76 
0.28 e0.14 n U 27 37.0 6.5 210 1u) 0.69 

4.23 9.14 n n 4 8  6.6 3.4 11 7.3 0.73 

7 -- 
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0 0 

s 
(Y 
L 

L I (Y 

m 

0 0 
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SAMPLE 
W E R  

205 
206 
207 
2oa 
200 
210 
21 1 
21 2 
213 
214 
215 
216 
217 

219 
220 
221 
222 
223 
224 
22s 

' 2 2 6  
227 
22a 
229 
230 
231 
232 
m 
23b 
235 
236 
a7 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
2 a  
249 
250 
251 
252 
m 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
zbs 
265 
246 
267 
268 
269 
270 
2'11 
2R 
27s 

an==. 

218 

46 
30 
51 

115 
m .  
A1 
A 1  
305 

2L6Q 
238 
245 
216 
649 

83 
326 
571 
5% 
39 
49 
45 
57 ' 
20 
64 
31 
M 
19 
40 
15 
71 

133 
101 
150 
3s 

3840 
-n - 

39 
20s 
130 
106 
8 
EO 
404 
278 
316 

' 6 3  
88 
16 
87 
41 
43 
16 
65 
29 

182 
a 

133 
24 

358 
107 
347 
467 

365 
102 
266 
a9 

219 
53 

TMLE A-5 

U 
pcI/o 

28.0 

31 .O 
69.0 

160.0 
530.0 
3EO.O 

1400.0 
140.0 
160.0 
160.0 
uo.0 

220.0 
300.0 
630.0 

33.0 

35 .o 
41.0 

50.0 

26.0 

44.0 
87.0 
6 . 0  
W.0 

m m = m n =  

2500.0 
48.0 
2s .O 

150.0 
86.0 

58.0 
150.0 
240.0 
120.0 
W.0 

53.0 

55.0 

28.0 

43.0 

130.0 

100.0 

260.0 

260.0 
350.0 

270.0 

210.0 
67.0 

120.0 

Th 
p c f / O  

4 . 5  

4 . 5  
b . 4  
4.9 
5.7 
6.3 

e7.9 
6.5 
7.2 
5.7 
8.2 

6.1 
5.9 
7.2 

4 .a 
4.1 

4 . 3  

4 . 9  

4 . 4  

4.7 
4.4 

4 . 1  

a-w 

8.6 

q7.9 
3.9 
4.1 
7.0 

10.2 

7.3 
11.7 
90.3 
36 -3 
14.6 

9.8 

8.0 

5.1 

Q.1 

16.1 

15.5 

a . 1  

30 -3 
49.1 

2b.f 

29.9 
4 . 0  
5.1 

. .  

Th-228 
PCI/g 

1 .o 
2.0 
3.9 
1 .8 
2.3 
3.s 

3.1 
3.8 
4.2 
2.7 
3.4 

3.0 
2.5 
2.9 

1.3 

1.6 

1 .I 

1.b 

0.9 

1.2 
1.9 
1.6 
4.4 

3.1 
0.9 
0.9 
2.1 
1.4 

1.5 
3.b 

30.4 
14.2 
2.8 

1.1 

1.1 

1.1 

q.7 

1.4 

1.7 

3.2 

2.8 
2.9 

1.9 

1.4 
1.5 
2.4 

m m r r w  

-- . 

U - Z Y  

0.001 

0.002 
0.001 
0.002 
0.005 
0.005 

0.007 
0.601 
0.001 
0.007 
0.002 

0.005 
0.601 
0.005 

0.008 

0 . W  

0.008 

0.002 

0.008 

0.001 
0.004 
0.W 
0.008 

an- 

0.005 
0.010 
0.m 
0.005 
0.003 

0.001 
0.m 
0.002 
0.007 
0.006 

0.005 

0.005 

0.005 

2.000 

0.007 

0.005 

0.005 

0.008 

0.005 

0.m 
0.002 
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u-235 u-236 u-238 

0.52 0.005 99.47 
a u i n  a-mm m==mmm 

0 3 5  0.001 99.45 
0.52 0.005 99.47 
0.45 0.005 99.54 

0.29 0.005 99.70 
o m  0.014 99.18 

0 . 6  0.005 99.54 
0.48 0.m 99.51 
0.60 0.001 99.40 
0.68 0.006 99-31 
0.72 0.004 99.27 

0.70 0.w 99.29 
0.62 0.DOL 99.37 
0.82 0.005 99.17 

0.70 0.013 99.28 

0.55 0.W7 99.44 

0.59 0.010 99.39 

0.47 0.005 99.52 

0.65 0.009 99.33 

0.59 0.005 W.LO 
0.66 0.005 99.33 
0.65 0.008 99.3 
0.66 0.011 99.32 

0.65 0.007 99.34 
0.71 0.010 99.27 

-0.63 . 0.005 99.36 
0.17 0.007 99.12 
0.69 0.003 99.30 

. .  

0.68 0.003 99.32 
0.49 0.007 99.50 
0 3 2  0.m 99.47 

0.86 0.007 99.13 

0.u 0.005 90.45 

0.61 0.005 99.38 

0.68 0.007 99-31 

0.m 0.007 97.29 

0.85 0.008 99.14 

0.92 0.007 99-07 

0.82 0.006 99.17 

0.91 0 . W  99-08 
0-91 0.007 99.08 

0.92 0.005 99.07 

0.w 0.006 99.00 
0.m 0.003 99-06 
0.93 0.006 99.06 

0.60 0.011 99.38 
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Table A-6 

Thorium and Uranium Measurements 
at  23 Additional Sampling Locations 

Directly Under Plant 1 Pad 

Beneath Pad Soil a t  1 f t .  
Fig.  4 Surface Soil Depth Beneath Surface 
Sample 
Location Th f D D m 1  u f D o m 1  Th fDDm) U foDrn1 

1 
2 
3 
4 
5 
6 * 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 

< 18 
< 18 
< 18 
< 18 
< 18 
< 18 
< 18 
< 18 
< 18 

< 18 
< 18 
< 18 
< 18 
< 18 

< 18 
< 18 
< 18 
< 18 
< 18 
c 18 

16 

13 
11 
25 

< 11 
18 

< 11 

97 
< 11 

18 
11 
14 
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FIGURE 5 
BORINGS AT PLANT 1 PAD 
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Constituent 

A1 umi num 
Arsenic 
Bari urn 
Beryl 1 i urn 
Cadmi urn 
Calcium 
Chromi urn 
Cobalt 
Copper - 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Pot ass i urn 
S i  1 ver 
Sodi urn 
Vanadi urn 
Zinc 

Table A-8 

13300 

115 
5.6 

1.1 
4.0 

20.0 
15.9 
18.3 

16.3 

35115 

25375 

8860 
683 

t0.062 
37.3 

2.8 

22.1 
61.9 

1390 

108 

Metals Concentrations 

.. . - . 
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9730 

96 
3.9 (single value) 

1.4 
4.4 

23.2 
17.4 
20.6 

16.2 

67170 

26940 

18060 
984 

1.5 
48.1 

t 2 . 4  

23.5 
58.9 

870 

340 

. - . .. . -. . . .. . . ..__ -. .. - . 

1147 
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lrbl. A - 9  

Ma-CUWICS L WTALS fn C r 0 a b a t . r  f r a  Wanitor WlL8 1055,2055, rd 3CS5 

Carrmtrmtjm (.o/l) 

1055 
(5/18/88) --------- 

0.01 
*0.002 
0.043 

4.002 
111.000 

9.60 
eo. 020 
eo.010 

0.65 
0.08 

0.002 
36.200 

0.079 
4.0002 

0.033 
4 . 0 2  
0.10 

0.01 
1-40 

1.360 
0.019 

4 . 0 1  
15.100 
2s9.00 

I055 
(2/26/89) -------.- 

0.01 
eO.003 
0.wo 

eO.005 
130.000 

5-10 
0.030 

4.010 
0.30 

0.050 
0.70 

4.002 
3a.OOo 
0.012 
0.000 
0.010 
e0.03 
0.42 

0.60 
0.01 
0.13 

1.7W 
4.00s 

4.001 
30.000 
2s0.00 

2055 
(6/1/8W 

0.227 
1 .a 

.O.WZ 
0.969 
0.045 

11o.Ooo 
32.00 
0.038 

Q.010 
0.20 

2.590 
7.18 

0.002 
27.500 
0 .2a  
0.000 
eo.01 
eo. 02 
4.10 
e l  .#) 
0.02 
5.70 
0.02 

18.90 
4.270 

c0.m 
. 4.853 

0.013 
13.600 
lts.00 
30.20 
0.019 

--------- 
2055 

(6/2U/WO) 
----I---- 

0.132 
0.48 

4.002 
0.m 
0.- 

123.000 
26. A 
0.- 

4.010 
0.17 

2-630 
0.58 
..a 

2 9 . e  
0.259 

40,Ooat 
0.010 

4.020 
4.1 
0.45 

4 . 0 1  
0.10 

4.01 
0.09 

3.- 
4.a 
4.950 
0.011 

13.- 
133.00 

43 
0.018 

3055 
C5/18/88) 
--------I 

eO.05 
eo .002 
0.067 

eo. Do2 
101.OoO 

51-50 
4.020 
4.010 

0.53 
1 .a70 

0.002 
29.600 
0.078 

4.0002 
0.033 

4.020 
0.10 

5.95 
0.02 
0.13 

53.200 
4.002 

4.010 
56.600 
159.00 

3055 
( 8 / 3 / 8 8 )  --------- 

4 .do 
eo.010 
0.200 

40,005 
16O.ooO 

58.00 
4.010 
*0.050 
4.10 
5 300 

4.005 
28.Ooo 
0.230 

4.0002 
C0.050 
4.060 
3.50 

1 .aa 
4.01 
0.05 

3.500 
4.m 
4.010 
53.000 
340.00 

5055 
(1 1/2/M 1 
.-.-----* 

5-06 
eO.002 
0.076 

e0.002 
197.000 

5b .80 
*0.020 
4.010 

0.11 
7.730 
5.71 

4.002 
%.bo0 
0.325 

*0.0002 
9.020 
e0.020 
4 . 1 0  

eO.05 
0.65 

eo.01 
eo. 02 

17.800 
4.002 

eO.001 
%.no 
217.00 

b.70 
e0.m 
0.087 

eO.005 
200.000 

56.00 - 
0.030 

a.010 
0.10 

7.300 
3.w 

eO.OQ2 
w.000 

0.- 
4.o002 
4.010 
4.m 

0.05 

0.17 
0.m 

24.000 
4.m - 

4.010 
43.000 
560.00 



Table A-10 
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Anal y t e 

Stront i urn-90 

Tec hne t i um- 99 

Rad i urn- 228 

Thori um-228 

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

Thorium-232 

Radium-226 

Thorium-230 

Uran i um- 234 

Uran i um-235 

Uranium-238 

Total Uranium 

Total Thorium 

VoL WP, S a t  4.0 
Page 134of 178 Radionuclides in Water b Core Samples 

at Well Monitoring Station 55 

1055 

Water 
- - - - - - -  
(PCi/L) ------- 
4.00 

(30.00 

(3.00 

3.70 
1.20 
1.90 

1.80 
1 .oo 
1 .so 
1 .so 
3.10 

9.20 
5.90 
4.70 
4.80 
4.70 

(1.00 . 

0.32 

4.90 
3.70 
3.50 
8.60 
4.60 

------- 
U9/1 ------- 
13 .OO 
22.00 
9.00 
9.00 
13.80 

7.00 
1.40 
9.00 

(30.00 

t3 .OO 

(1 .oo 

(1 .oo 

(1 .oo 
(1 .oo 
1.10 
1 .so 
0.79 
0.71 

. .. - 

1.20 
1.40 
0.46 

-;<1.00 

4.00 

Core 
(PC i/g 1 -------- 
(0. 50 

(0.90 

(0.80 

0.70 

(0.60 

0.60 

1.30 
0.70 
0.70 

. (0.60 

0.90 

-------- 
ug/1 -------- 

3852 

(5.00 

(30.00 

t3.00 

<i .oo 

1 .oo 

1.30 

1.10 
1.60 

41.00 

. -. . . . . _. . - -. 
(1 .oo 

4 .oo 

4 . 0 0  
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FIGURE 6 

CROSSECTIONAL OF BORING NUMBER 1339 ON PLANT 1 PAD 
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, FIGURE 7 

CROSSECTIONAL OF BORING NUMBER 1342 ON PLANT 1 PAD 
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FIGURE 8 

CROSSECTIONAL OF BORING NUMBER 1343 ON PLANT 1 PAD 
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CROSSECTIONAL OF BORING NUMBER 1345 ON PLANT 1 PAD 
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3852 FIGURE 12 

CROSSECTIONAL OF BORING NUMBER 1361 ON PLANT 1 PAD 
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FIGURE 14 

CROSSECTIONAL OF BORING NUMBER 1347 OFF PLANT 1 PAD 3852 
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