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INTRODUCTION TO THE 
OPERABLE UNIT 5 RVFS 
WORK PLAN ADDENDA 

3188 

The five work plans contained in this document are follow-up investigauns to work completed under 
the Production and Additional Suspect Areas (PASA) Work Plan, October 1989. The intent of the 
PASA 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. Based on the results of the PASA investigation, 
additional sampling is required to define the boundaries of contamination within specific areas. 

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 Veatment 
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. 
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3188 
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 downgradient 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 
. . -  

1 

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 was approximately 

45,000 drums. The age of the pad varies due to additions and repairs that have been made over the 

years. I 
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 Femald Environmental Management 

Project (FEMP). 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. 
~ ~ - - - .  - . - ---- -_-I_ ___ 
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2.0 PREVIOUS INVESTIGATIONS 

3 i .8 8 Page 3 of 99 

Two investigations have been conducted in the vicinity of the Plant 1 Pad under the Remedial 

Investigation/Feasibility Study (WS). 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 RWS consisted of borings and piezometers completed under the 

Production and Additional Suspect Areas Work Plan Addendum. The locations of the borings and 

piezometers are shown in Figure 1. 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 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 unit. 

.. 

-. ._- 

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 con&ntrations of radium, technetium-99, thorium, and uranium: Boring 1338 had-- 

elevated concentrations of uranium. 
7 
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Woxk Plan Addoldo 
Date: Mad1992 

TABLE 2 

FULL RADIOLOGICAL RESULTS FOR SUBSURFACE SOIL 
IN THE PLANT 1 PAD AREA 

Results presented in picocuries per gram @Ci/g). Data presented by boring, sample 
number, and depth in feet._ NA indicates not analyzed; a number preceded by a "less 

of the instrument. 

_ _  - . - - - 
than" symbol (<) indicates that the parameter was not present above the detection limit - 

1338 1345 1345 1347 
50005 50159 50160 50203 

0.0 - 0.5 1.0 - 1.5 1.5 - 2.0 0.0 - 0.5 Radiological Parameters 

Cesium 137 c0.2 c0.2 4 . 2  0.5 

Radium 226 1.7 0.8 0.6 29.0 

Radium 228 1.3 0.9 0.6 <0.7 

Strontium 90 

Technetium 99 

Thorium 228 

Thorium 230 

Thorium 232 

Total Thorium* 

Uranium 234 

Uranium 235/236 

Uranium 238 

Total Uranium* 

c1.4 

c1.0 

2.2 

4.3 

1.2 

25.0 

29.4 

1.9 

41.5 

219.0 

0.7 

c1.2 

0.7 

1.1 

0.7 

NA 

8.3 

4 . 6  

9.2 

28.3 

0.8 

1.4 

0.9 

1.3 

0.7 

NA 

0.8 

c0.6 

0.9 

3.7 

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 

- 
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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. 
- .- _I . - - -  . - _. - __ 

Two groundwater samples were collected from each piezometer that was installed and samples were 

analyzed for total uranium only. These results are shown in Table 4. The average total uranium 

concentration for each piezometer is shown in Figure 4. The highest uranium concentrations were 

reported in Piezometers 1337, 1338, and 1339 which are located at the northern end of the pad. Water 

level data indicate a southwest flow in the perched water system. 

Two additional investigations have been performed by WEMCO. The first was a maintenance action 

to repair deteriorated areas of concrete on the Plant 1 Pad. The work was completed in four areas near 

Building 66 (Figure 5). The work consisted of removing approximately four inches of concrete down 

to the reinforcing bars, placing the removed concrete/rubble in drums for sampling, and replacing with 

new concrete. Soil samples were collected in the repaired areas immediately beneath the pad and at a 

depth of one foot. 

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 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 above2background contentrations of uranium; 

however, only one sample from a depth of one foot had above-background concentrations of uranium. 

The second investigation, in May 1991, supported the Plant One Pad Removal Action and consisted of 

the collection and analysis of soil samples, from 22 two-foot borings located on the west side of the 

Plant 1 Pad (Figure 5). The soil samples were analyzed for Hazardous Substance List (HSL) and full 

radiological parameters. Preliminary sample results (WEMCO, verbal communication) from this 

-- investigation identified elevated levels of methylene chloride, acetone, 2-butanone, 2-hexanone, 20-------- - 

semivolatiles, aroclor-1254, barium, lead, copper, and total uranium. Full radiological results are not 

yet avail able. 13  
9 TJM7545.kl1 02/24192 
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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 has 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, 
Inc./Intemational 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. 

3.0 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. 

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 RIFS 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 RIPS 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 

18 
14 TJM7545.kll 02/24/92 



' 3188 

1 9  

15 



RUFS Wok Plan Addend. 
mix March1992 
VOL wp. sed. 4.0 
Page 16 of 99 

inspection and photographs. These locations will be near cracks and other visible signs of 

deterioration of the concrete. 

3188 

The soil samples will be collected using the sampling procedures outlined in the RWS 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 each depth for the full HSL and full radiological analysis. 
. - -  _ _ _  - 

The second part of the investigation will focus on perched groundwater. Groundwater samples will be 
taken from six existing piezometers, 1337, 1338. 1339, 1343, 1347, and 1348, and analyzed 

for HSL and full radiological parameters. Piezometers 1337, 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 1337. 1338. and 1339. 

Piezometer 1347 will be sampled for full HSL and full radiological parameters for the following three 

reasons: 1) previous groundwater samples contained elevated concentrations of uranium; 2) this boring 

had the highest concentrations of uranium in surface and subsurface soil samples; and 3) this 

piezometer is located at the furthest downgradient portion of the pad. Piezometer 1348 will also be 

sampled because it is the other downgradient 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 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 confirmatory samples 

will be analyzed only for the groups of contaminants found in the initial sample; e.g., if only volatiles 

are detected, the second sample will be analyzed for volatiles only. 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: If saturated soils are encountered at shallow depth, then the hole will be left open over night, 

allowing the hole to fill with groundwater, and a water sample will be collected the following day. 

- 

20 
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The water sample will be analyzed for full HSL and full radiological parameters. In this case a well ' 3188 
will not be installed. 
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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 downgradient limits of the perched groundwater 

contamination south of the production area and determine if the subsurface soils and perched 

groundwater underlying the administrationhervice 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. 

---___ _ -  - - - -  - -  - - - _  - - --- 

1.0 INTRODUCTION 3188 

2.0 PREVIOUS INVESTIGATIONS 

Two separate investigations have been completed in the southeast quadrant under the Remedial 

InvestigationFeasibility Study (RUFS). 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 building. Data showing elevated concentrations of uranium in surface soil are the 

only RWS data available for the administration/services area. The vertical extent of the contamination 

has not been determined. 

The second investigation under the RWS consisted of borings and piezometers completed under the 

Production and Additional Suspect Areas 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. 

24  
TJM7588.kll 02124192 1 



-- J 

7 

0 
‘Q 
In 
In 
0 
0 

ti 
W 
L 

I I 

0 i 

2 



6, 
N 4 4  

3 



3288 

-t 
b 
c 
c 

n 
b 
c 
.- 

n 
0 * 
c 

2- 
In 0 In 0 In 
b b (0 (D In 

0 
Q) 
10 In In In In In 

4 
0 

n 
a z cn 

W: 

t 
W 
L 

I 

4 



t 
W 
LL 

0 
0 
(Y 

t w 
LL 

W 

0 W a a v) 5: 
2 < z z 2 0 

0 0 
E a k 0 

I 
I > 

0 



RUFS Work Plan Addenda 
Date: March1992 
VoL WP. Sca 4.0 
Page 24 of 99 

' .318$ 

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. 

- I - - - _ _  --_ - 

Soil samples collected from 0.0 to 0.5 feet in borings along the north and west sides of the 

administratiorVsemics 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 (Table 3). This sampling confirmed that uranium is the dominant contaminant in the soil in 

this portion of the southeast quadrant. 

Figure 4 shows the total uranium concentrations at various levels within the soil. The majority of 

contamination is within the upper 3.5 feet of soil. Exceptions to this are Boring 1113 which has 

elevated levels of uranium to a depth of 10 feet and Boring 1169 which has an elevated uranium 

concentration at 15 feet. The contamination in Boring 1169 is most likely due to lateral migration. 

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. 

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 administrationhervices 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 
29 
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TABLE 4 

CHEMICAL CONCENTRATIONS IN SOIL AND PERCHED GROUNDWATER - BORING 1172 

Soil data is presented by boxing number and depth in feet. Perched groundwater 
--I_-- data is presented by boring number and sample date. Dashes indicate no detection. - 

soil 
Parameters 
orma 

1172 
10.0-105 

Benzene 

Ethylbenzene 

Toluene 

Total xylenes 

2.0 

18.0 

1 .o 
82.0 

Perched Groundwater 1172 1172 
Parameters 4/4/89 4/4/89 
orgm Before! Purge After Purge 
1.1-Dichloroethane 4 5 

Toluene 6 
1.2-Dichloroethene 1 

Vinyl acetate 2 1 

- 
- 

Benzene 4 14 
Total xylenes 

2-Methyl-butane 

Cyclohexane 

Methyl-cyclopentane 

2.5-Heptadiene, @,E) 

400 300 

7.2 5 

7.1 - 
5.5 - 
6 - 

2.4-Dimethyl-l,3-pentadiene . 7.8 

2.2.3.3-Tetramethyl-butane 20.1 

Tetrameth y lethy lene-cy cyclopropane 

2.3-Dimethyl-hexane 13 

5.4 
- - .  ~ --- -_-_I____-----. - - _. - - - 

2.3.4-Trimethyle-pentane - 
3-Eth yl-pentane - 
Total petroleum hydrocarbon - 

- 
16.1 I 

12.7 

6.4 

1.5 

10 

33 
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with a variety of other hydrocarbons and chlorinated solvents. This contamination is being addressed 

by WEMCO as part of the underground storage tank removal program. 

- _ _  _ _  _ _ _ - _  __ ---- _---_----___ -_ ---_- ~ - - .. -I_-_.I . 

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 administratiordservices area, the extent of soil and perched groundwater 

contamination is unknown. Perched groundwater in the area of the garage and heavy equipment 

building has elevated levels of uranium. The southern and western extent of this contamination is 

Unknown. 

3.0 PROPOSED INVESTIGATION 

To determine the extent of contamination in the southern portion of the southeast quadrant, four 

brings/piezometers will be completed in the administration/services area and to the south of the 

garage and heavy equipment building. The locations of these borings are shown in Figure 5. These 

brings will be used to determine the southern and western extent of the contamination found in 

Piezometers 1173, 1174, and 1113. Table 6 summarizes the data objectives of the investigation 

presented here. 

Additional characterization of the northern portion of the administration/services area is being 

conducted within the investigation for the Clearwell Line. Borings within the Clearwell 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 

1113. 

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 intends: 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. 

-_ _. . _  . - --I_- 

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 

36 
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will be installed in any boring if water is encountered or the boring accumulates water after standing 

open overnight. 

- -____ __ _--- -- I_--- _l___l_- - -- -__ 

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 

maintenance activities that are camed 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.g., if only volatiles 

are found in the first sample, the second sample will be analyzed for HSL volatiles alone. The 

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 RI/FS Work Plan. March 1988, will be 

followed. 

.. . 
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The fire training area is located immediately beyond the security fence that runs along the north side 

of the production area Figure 1). This m a  contains the bum house, an oil-& 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: 

Fire training was once conducted monthly; fire departments from Butler County participated. 

Training involved smoke practice in the bum house, buming of waste solvents/oils 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 departments. Waste oil was reportedly obtained from operations at the FEW. 

Reportedly, 30 to 40 drums of waste oil/solvent 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 drainage tile located 

immediately adjacent to the warehouse. The tile appears to drain to the northwest. 

Through fire training activities, a variety of oils and solvents containing radionuclides and inorganic 

constituents were burned or spilled in the area. Surface drainage l ie ly  transported waste fmm the fire 

training area to drainage ditches on the north side of the production ma. Previous investigations of 

the immediate fire training area have confrmed that soils and perched groundwater are contaminated. 

- -  - -  

1 TJM7732.Vl 
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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. 

2.0 RESULTS OF PREVIOUS INVESTIGATIONS 

Two separate investigations were conducted in the fire training m a .  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. 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 

Production and Additional Suspect Areas Work Plan Addendum. A cross section has been developed 

for the m a  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 lenses 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 ma. 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 lenses 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. 
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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. 

--_ -- - - I - _  _-_ - - - - - - - ~ _ _ _ _ _  _____-______  

. 

Parameter 
and Depth 1508 1509 1510 1511 1512 1513 1514 1515 

(feet) 

TotalUranium 

0.045 

2.0-35 

5.0-65 

10.0- 10.5 

15.0-155 

Total Thorium 

0.0-05 

2.0-35 

5.0-105 

10.0- 105 

15.Cb155 

16.4 

8.3 

10.6 

<3.5 

NA 

5.0 

14.0 

10.0 

6.0 

NA 

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 

8.5 

4. 1 

3.4 

NA 

3.0 

136.0 

7.0 

~ 4 . 0  

NA 

22.8 

7.1 

<45 

20.7 

13.8 

6.0 

8.0 

5.0 

3.0 

11.0 

28.3 

10.2 

2.9 

3.5 

NA 

6.0 

7.0 

7.0 

7.0 

NA 

42.3 

3.6 

6.7 

4 . 6  

NA 

5.0 

10.0 

6.0 

9.0 

NA 
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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 h 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. 

__ __ __ - - -_ - 

Two perched groundwater samples were collected from each piezometer. The fvst 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, al l  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 

downgradient 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. 

3.0 FIELD CHARACTERIZATION ACTIVITIES 

Existing analytical data from the boringdpiezometers in the fire training,area are largely sufficient to 

meet the data needs for the RI/FS; however, two areas were not adequately characterized through 

previous sampling: the sump and the surface drainage downgradient 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 stom water runoff. Contaminated 

.- 
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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. 
- - --- --.- - -- - 

A hand-auger boring will be completed in the sump (Figure 4). As it is unknown precisely what fill is 
in the 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. 

Four hand-auger borings will be completed in the drainage network downgradient from the fire 

training area (Figure 4). Samples for full HSL and full radiological analysis will be collected from 0 

to 6 and 12 to 18 inches in each boring. Data from the four brings will be used to determine the 

nature and extent of soil qmamination due to flow of contaminated surface water away fmm the fire 

training area. 

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 RI/FS Work Plan, associated Work Plan Addenda, and FEMP RYFS Standard Operating 

Procedures. It is expected that the data derived from this investigation coupled with existing data will 

be sufficient to complete the characterization of the fire training area for the Operable Unit 5 W S .  
Additional characterization may be needed to complete the RI/FS if unexpectedly high concentrations 

of contaminants are revealed in this investigation. 
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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 southeastem quadrant of the production area. 
These areas are shown in Figures 1 . 2 ,  and 3. This work plan addendum outlines soil sampling for 

poly-chlorinated-biphenol (PCBs) analysis. Contamination of these areas is suspected due to their 

histories. Sampling and analysis outlined here will achieve a degree of characterization sufficiently 

- .  

detailed to allow appropriate remedial alternatives to be determined during the feasibility study. The 

sampling program is summarized in Table 1. The data quality objectives for this investigation are 
summarized in Table 2. 

2.0 SITE BACKGROUND 

The KC-2 Warehouse is the designated Resource Conservation and Recovery Act WCRA) storage 

facility for PCBs at the Femald 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. Surface water drains from 

the concrete pad to the area occupied by the railroad bed. Surface soil in the railroad bed area is the 

most likely media in which to find PCBs, since all surface drainage from the concrete pad drains to 

the railroad bed. PCBs are relatively insoluble and likely reside within the upper 6 inches of soil. 

The general scrap metal area includes the region north and east of the scrap metal pile and the former 

drum baling area. The m a  has been a storage site for abandoned equipment, including transformers. 

It is unknown if these transformers are at their original discard locations due to possible rearrangement 

of the metal and equipment. 

PCB contamination of soils is suspected in the electrical substation area. PCB contamination is 

suspected because of the long history of PCB-oil use in transformers at the substation. 

1 
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3.0 FIELD CHARACTERIZATION ACTIVITIES 

The procedures for sampling, sample handling, and sample analysis are specified in the March 1988 

RI/F!3 Work Plan and associated Addenda. All sampling outlined here will be conducted with hand 

augers, except for the electrical substation where hand trowels will be used. 

. .- . - I - _. 3.1 KC-2 WAREHOUSE 

Generally, surface water drains from the concrete pad to the area occupied by the railroad bed. 

Therefore, samples will be collected between the concrete pad and the northernmost rail of the railroad 

track. Soil samples will be collected from the four hand-auger borings shown in Figure 1. Soil 

samples will be collected from 0 to 6 inches in each boring. At each sampling location, the gravel 

will. be removed from the soil surface prior to collecting the sample. All samples will be analyzed for 

PCBs listed on Target Analyte List TAL-3.17-A in Appendix A. 

3.2 SCRAP METAL AREA 

A visual survey of the investigation area will be conducted to locate the transformers and any obvious 

oil staining that may have been caused by transformers. A sample will be taken near each transformer 

and any oil stains. The visual.inspection and choice of sample location will be conducted by a 

Geologist with experience in PCB characterization studies. If no transformers or stained areas are 

found, the samples will be taken at the locations shown in Figure 2. The field crew will collect the 

samples from depressions or low spots in the local surface drainage. For the investigation, it is 

assumed that a total of five samples will be taken at a depth of 0.0 to 0.5 feet. All samples will be 

analyzed for PCBs listed on Target Analyte List TAL-3.17-A in Appendix A. 

3.3 ELECTRICAL SUBSTATION AREA 

Soil samples for PCB analysis were proposed in the Production and Additional Suspect Areas Work 
Plan. However, the samples were never collected due to difficulties in obtaining penetration permits 

and Health and Safety approval for work in the substation. Ten 0.5-foot soil samples will be 

completed at the locations originally proposed in the Production and Additional Suspect Areas Work 

Plan. Soil samples will be collected with a hand trowel, because using a long handle auger in the 

vicinity of high tension lines is a safety hazard. All samples will be analyzed for PCBs listed on 

Target Analyte List TAL-3.17-A in Appendix A. 
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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 Femald 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 raffmate 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, niuates 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, including trichlorethene and tetrachloroethene. 

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 partially evaluated by borings drilled during the Production 65 
1 TJh47548.kll 2/20/92 



W/FS work Plan Addenda 
Dale: March 19% 
VoL WP. Sect. 4.0 
Page 58 of 99 

m 
SCALE E 

400 

m 

LEGEND: ll 
A PROPOSED IOOO-~SERIES : 

PIEZOMETERS 

EXISTING PIEZOMETERS I I AND MONITORING WELLS 

I 
I 
8 

PROPOSED 1000-SERIES 
@ MONITORING WELLS 

8 @ EXISTING EORltdCS i 

PIPELINES FROM CLEARWELL TOO 
MANHOLE 175 AND PIPELINES 

IN K-65 PIPE TRENCH 
3 



wok plan Addcnda 
Ihte: March1992 
vd WP. SCa 4.0 
Page 59 of 99 

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. 
3 f 8 8 

2.0 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 and/or 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 FEMP, this testing 

program must be camed out with detailed coordination using WEMCO subcontractors under the 

supervision of Advanced Sciences, Inc./International Technology Corp. (ASUIT) 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 
uench). 

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. 

3 
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3 1  88 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 3.7 of this plan. 

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. 

3.0 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. 

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 axe illustrated in Figure 1. The Clearwell Line runs through the pipe mnch 

previously occupied by the K-65 slurry line; therefore, the two lines axe discussed together in Section 

3.4 on Segment C of the Clearwell Line. 

3.1 OVERVIEW OF THE SAMPLING PROGRAM 

The evaluation of potentially contaminated areas will include soil and groundwater sampling in 1OOO- 

series borings, piezometers and monitoring wells. The drilling, sampling, and well installation 

procedures specified in the Remedial InvestigationFeasibility Study (RUFS) Work Plan, dated March 

1988, and associated Addenda will be followed. The 1Wseries  brings 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, 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 68 
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later sections of this plan. Samples will also be collected for total uranium and total thorium 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 fbll Hazardous Substance List (HSL) parameters if elevated HNu readings are 

detected as outlined in the Production and Additional Suspect Areas Work Plan Addendum. 

AU monitoring. wells and piezometers will be developed prior to groundwater sampling. The 

1OOO-series monitoring wells/piezometers 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 recovexs 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. One sample will be collected from each piezometer or well for general 

groundwater quality parameters and HSL volatile organic compounds. If this analysis shows the 

presence of volatile organic contaminants, a second sample will be collected from the piezometer or 

well and analyzed for full HSL parameters. Table 1 presents a 'summary of the proposed drilling and 

sampling. Table 2 summarizes the data objectives of this investigation. 

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

sample handling, and sample analysis will be as specified in the March 1988 RIFS Work Plan and 

associated Work Plan Addenda. 

3.2 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. 

5 

69 
TJM7548.kll 2/20/92 



RUFS Worlr Plan Addenda 
Date: March1992 
VoL WP. Sea 4.0 
Page 62 of 99 

TABLE 1 ' 3188 
DRILLING AND SAMPLING PROGRAM 

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

Wells1 Approximate Sample No. of Samples Analytical 
Location Piezometersb Depth (fi) Trpe Per Boring' Parameters 

Segment A 1838' 20 soil 5 Total Uranium & Total Thorium 

soil 2 Full Rad & HSL Volatiles (TAL3.17-B)g 

Water 2 Full Rad. GWOd. HSL Volatiles flAL-3.17CI 

- 
1837 

SementB' 1836 20 soil 5 Total Uranium & Total Thorium 

soil 2 Full Rad & HSL Volatiles (TAL3.17-B) 

Water 2 Full Rad, GWQ. HSL Volatiles (TAL-3.17C) 

Segment C 1839 20 
~ ~~ 

soil 5 Total Uranium & Total Thorium 

soil 2 Full Rad & HSL Volatiles (TAL3.17-B) 

Water 2 Full Rad, GWQ. HSL Volatiles (TAL-3.17C) 
~~~~~ 

Segment D Existing: NA Water 2 Full Rad, GWQ. HSL Volatiles (TAL-3.17-C) 
1206 1207 
1208 1213 
1215 

Segment E Existing: NA Water 2 Full Rad, GWQ. HSL Volatiles (TAL-3.17-C) 
1150 1154 
1167 1226 
1237 

~~~~ 

Segment F 1840 1841 20 soil 5 Total Uranium & Total Thorium 
1842 1843 
1844 soil 2 Full Rad & HSL Volatiles (TAL3.17-B) 

Water 2 Full Rad, GWQ. HSL Volatiles (TAL-3.17-C) 

'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. 
bA composite of borehole materials excluding samples submitted for other analyses from each boring will be subjected to a TCLP test and total 
U analysis. The 10oO-sexies piezometers will be completed as 2-inch PVC piezometers and will be drilled with an auger rig. All 2OOO-series 
boMgs 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. 
dGWQ = General Groundwater Quality 
The  following QAQC 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 trip/field blank will 
scoompany each sample from collection in the field to its destination at the lab. Every trip/field blank for HSL VOCs will be analyzed. The 
!ab will choose 1 in 20 general chemistry trip/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. 

I 
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3188 Samples from these two wells provide the best available information on the contaminants that a~ 
carried 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 

tetrachlomethene were detected at the highest concentrations in Well 1031. Trichloroethene was 

detected at the highest concentration 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 POX),  as well as trace amounts of several semivolatile organic compounds. 

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. 

BoringPiezometer 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 BoringJPiezometer 1838 is as presented in 

Section 3.1 and outlined in Table 1. 

An investigation of the extent of the contaminant plume identified in Well 2649 is being investigated 

through the site RCRA program. The RCRA program has proposed, in another work plan, that a 

3OOO-series well be installed at Location 649 and that two 2000-series wells and one 3000-series well 

be installed downgradient of the Clearwell. 

3.3 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 stainless 72 
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steel monitoring wells, Numbers 1836 and 1837, will be installed immediately west of the abandoned 

pipe at the locations shown 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 samples for HSL volatiles and full radiological analysis will be 

taken at depths of 3.0 to 4.0 and 6.0 to 7.0 feet. The soil and water analysis plan for these 

borings/wells is as presented in Section 3.1 and outlined in Table 1. The southern end of Segment B 
has been monitored by existing Wells 1033 and 2033. 

3.4 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 systematic boring program, 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 pg/Q. Total uranium concentrations in 

the soil ranged from 46 p u g  at a depth of 1.5 feet to c11.0 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 

94 that now or previously occupied the K-65 pipe trench. Therefore, Piezometer 1839 will be installe 
- 
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TABLE 5 
CHEMICAL RESULTS FOR K-65 TRENCH SUBSURFACE SOIL SAMPLES 

~ 

Trench Location 1482 
Sample Depth = 14 feet 

Sample Number = 56039 Chemical Parameters 

Inorganic Constituents (rntzllcg) 

Beryllium 1.2 

Cadmium 4.3 

Calcium 103000 

Cobalt 14.6 

Magnesium 23000 

Nickel 37.6 

Zinc 60.4 

Organic Constituents (udIcg2 

Volatiles 

Toluene 

Trichlomthene 

3 
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along the K-65 pipe trench near the exploratory Borings 1484, 1483, and 1482 to further define the 

extent of groundwater contamination due to the K-65 pipe trench. Since the K-65 pipe trench is 2.5 

feet deep, the soil samples for HSL volatiles 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 boringwell 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. 

3.5 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 pglp of 

l,l,l-trichloroethme and 8 pg/Q of 1.1-dichloroethane. The sample from Piezometer 1213 had 4 pg/Q 

of 1.1-dichloroethane. The presence of these compounds necessitates further sampling of the five 

piezometers in this area for HSL volatile organics and general groundwater quality parameters. These 

piezometers are 1206, 1207, 1208, 1213, and 1215. The groundwater sampling program is described 

in Section 3.1 and shown in Table 1. 

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 contamination 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 five existing piezometers will be sampled for HSL volatile 

77  
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3.7 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 Vansported 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 

1OOO-series borings/piezometers indicated in Figure 1. The first two borings/piezometers 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 borings/piezometers 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 6400 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. Well 2419 is being installed, under the Miscellaneous Additional Wells 

Work Plan, Near well 1843. Data from Well 2419 will be used to determine if the uranium in Well 

2067 is due to vertical migration from the vicinity of Manhole 175 area or lateral migration from the 

Plant 6 area. 
78 
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Cadmium 
calcium 
Chromium(ToQI) 
cobalt 
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9 Total Organic Carbon (TOC) 
10 Total Or- Haloqens (TOW 
11 Total Orgarvc Nitrogen (TON) 
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PRELIMINARY REMEDIATION GOALS FOR RADIONUCLIDE CmA%8ANTS 
. OPERABLEUNITS 

Natura; Soil Concentration N3aual 
-Y.'ater Concentration Background for Meeting Risk- Background 
for Muting Risk-Based Water Based C I a - U p  soil 

Clean-up Levelsa Concentrationb Levels' Concentration8 
Radionuclide Wi/L) &%! WW ww 
Strontium-90 

Technetium-99 

Ruthenium-106 

Cesium- 137 

Lead-210 

Polonium-210 

Radium-224 

Radium-226 

Radium-228 

Actinium-227 

Pr~taCtini~m-23 1 

Thorium-228 

Th~riUm-230 

Thorium-232 

Uranium-234 

Uranium-235 

Uranium-238 

Plutonium-238 

Plutonium-239 

Plu tonium-240 

0.59 

15.0 

2.0 

0.7 

0.030 

0.075 

0.4 1 

0.16 

0.20 

0.056 

0.10 

1.3 

0.82 

0.89 

0.14 

0.15 

0.15 

0.070 

0.63 

0.63 

-0 

-0 

-0 

-0 

-1 

-1 

3. 

1. 

3. 

-0.02 
-0.02 

1. 

0.1 

1. 

0.3 

0.02 

0.3 

-0 

-0 

-0 

175 

1200 

22 

515 

5.8 

3.6 

8.2 

3.3 

15.0 

0.12 

0.24 

0.13 

0.32 

0.32 

0.36 

0.39 

0.4 1 

0.28 

0.23 

0.24 

-0 

-0 

-0 

-0 

-1 

-1 

1 .o 
1.5 

1 .o 
-0.06 

-0.06 

1 .o 
1.4 

1 .o 
1.4 

0.06 

1.4 

-0 

-0 

-0 

aming a lifetime risk of cancer incidence of 1 x lo4 for an intake of 730 liters per year for 70 years, using slope factors 
I Health Effects Assessment Summarv Tables (HEAST). 
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ssuming a lifetime risk of cancer incidence of 1 x lod, a dust loading of O.ooo2 urn3 ad an inhalation rate of 20 m3/day for 
I years, using slope factors from Health Effects Assessment Summarv Tables (HEAST). 
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Chemical Basis for Remedial Water Concentrations for Soil Concentrations for 
Objectivea Meeting Action Level Meeting Action Level 

Criteriab (m&) Criteriab (mg/kg) 

Silver 

Thallium 

Vanadium 

Zinc 

0.05 mg/L MCL 
0.005 mg/kg/d RfD 

0.002 mg/L PMCL 
0.00007 mg/kg/d RfD 

0.003 mg/kg/d RfD 

0.2 mg/kg/d RfD 

0.05 

0.002 

0.11 

7.0 

400 

5.6 

240 

16,000 

MCLs and PMCLs reported in 40 CFR 141.11 or 40 CFR 141, 142, and 143. RFDs and CSFs from Health Effects 
Assessment Summary Tables (HEAST); EPA 1991, and Drinking Water Regulations and Health Advisories, Office of 
Water, €PA, Washington, D.C., October 1991. 

EPA 1990. Corrective Action for Solid Waste Management Units at Hazardous Waste Management Facilities; 
Proposed Rule. 40 CFR, Parts 264, 265,270, and 271. 

No MCL, PMCL, RFD or CSF value has been developed by EPA. 

A dash indicates no available appropriate criterion. 

'ConverSion of drinking water standard given in HEAST into reference dose. 

EPA is considering a substantially lower number. 

Warcus, W. L., 1986, "Lead Health Effects in Drinking Water," Toxicolow and Industrial Health, Vol. 2, No. 4, 
p. 363407. RfD for lead calculated for a fetal blood lead level. 
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TABLE B-3 3 1  88 
PRELIMINARY REMEDIATION GOALS FOR DETECTED ORGANIC CONSTITUENTS 

OPERABLE UNIT 5 

Chemical Basis for Remedial Water Concentrations for Soil Concentrations for 
Objective" Meeting Action Level Meeting Action Level 

Criteriab ( m a )  Criteriab (mg/kg) 

Acenaphthene 

Acenaphth ylene 

Acetone 

Aldrin 

Alpha-BHC 

Anthracene 

Benzene 

Benzo(a)anthracenec 

Benzo(b)fluoranthenec 

Benzo(k)fluoranthenec 

Benzo(a)pyrene 

Benzoic acid 

Benzyl Alcohol (Phenol) 

Beta BHC 

Bis(2-ethylhexyl)phalate 

Bromochloromethane 

Butanol 

2-B utanone 

Butylbenzyl phthalate 

Carbon tetrachloride 

0.06 mgkg/d RfD 
0.06 mg/kg/d RfD 
0.1 mg/kg/d RfD 

17 (mg/kg/d)-' CSF 

6.3 (mg/kg/d)-' CSF 

0.3 mg/kg/d RfD 

0.005 mg/L MCL 
0.029 (mg/kg/d)" CSF 

0.0001 mg/L PMCL 
1.67 (mg/kg/d)-' CSF 

0.0oO2 mg/L PMCL 
1.61 (mg/kg/d)" CSF 

O.ooo2 mg/L PMCL 
0.759 (mgkg/d)" CSF 

0.03 mgkgld RfD 

O.OOO2 mg/L PMCL 
11.5 (mg/kg/d)-' CSF 

4 mg/kg/d RfD 

0.3 mgkg/d RfD 
1.8 (mg/kg/d)-' CSF 

0.004 mg/L PMCL 
0.014 (mg/kg/d)-' CSF 

0.013 mg/kg/d RfD 

0.1 mg/kg/d RfD 

0.05 mg/kg/d RfD 
0.1 mg/L PMCL 
0.2 mg/kg/d RfD 
0.005 mg/L MCL 

0.13 (mg/kg/d)-' CSF 

2.10 

2.1 

3.5 

0.00002 

O.ooOo6 

10.5 

0.005 

o.ooo1 

O.ooo2 

O.ooo2 

1 .os 

O.OOO2 

140 

10.5 

O.ooo2 

0.004 

0.455 

3.5 

1.75 

0.1 

0.005 

4,800 

4,800 

8,000 
0.04 

0.1 

24,000 

24 

0.42 

0.44 

0.92 

2,400 

0.06 

320,000 

24,000 

3.9 

50 

1.040 

8,000 

4,000 

16,000 

5.4 
92 



TABLE B-3 
(Continued) 

WFS Work plan Addenda 
wte: Much1992 
V d  WP. sst 4.0 

Chemical Basis for Remedial Water Concentrations for ' Soil Concentrations for 
Obj ec rivea Meeting Action Level Meeting Action Level 

Criteriab ( m a )  Criteriab (mg/kg) 

Carbon disulfide 

Chlorobenzene 

Chloroethane 

Chloroform 

-seneC 

Cyclohexane 

Dibenzo(a,h)anthracenec 

Dibenzofuran 

:Di -n-bu tylphthalate 

1,l -Dichloroethane 

1.2-Dichloroethane 

'1,l -Dichloroethene 

-.cis- 1 ,2-Dichloroethene 

trans- 12-Dichloroethene 

Diethylphthalate 

2.4-Dimethylphenol 

Dimethylphthalate 

Ethylbenzene 

Fluoranthene 

Fluorene 

Heptachlor 

2-Hexanone 

0.1 mg/kg/d RfD 

0.02 mg/kg/d RfD 
e - 

0.0061(mg/kg/d)" CSF 

O.OOO2 mg/L PMCL 
0.0506 (mg/kg/d)-' CSF 

e - 
0.0003 mg/L PMCL 

12.77 (mg/kg/d)-' CSF 
e 

0.1 mglkg/d FUD 

0.1 mg/kg/d FUD 
0.005 mg/L MCL 

0.091 (mg/kg/d)-' CSF 

0.007 mg/L MCL 
0.6 (mg/kg/d)" CSF 

0.07 mg/L MCL 
0.01 mg/kg/d RfD 

0.1 mg/L MCL 
0.02 mg/kg/d RfD 
0.004 mg/L PMCL 
0.8 mg/kg/d RfD 

0.02 mg/kg/d RfD 

0.004 mg/L PMCL 
1.0 mg/kg/d RfD 

0.7 mg/L PMCL 
0.1 mg/kg/d RfD 

0.4 mg/kg/d RfD 

0.04 mg/kg/d RfD 
O.OOO4 mg/L MCL 

0.45 (mg/kg/d)-' CSF 

0.05 mg/kg/d RfD 

3.5 

0.7 
f 

0.001 

0.0002 

f 

0.0003 

f 

3.5 

3.5 

0.005 

0.007 

0.07 

0.1 

0.004 

0.7 

0.004 

0.7 

1.4 

1.4 

O.OOO4 

1.75 

8,000 

1,600 
f 

115 

13.8 

f 

0.05 

8,000 

8,000 

7.7 

11.7 

800 

1,600 

64,000 

1,600 

80,000 

8,000 

3,200 

3,200 

0.2 

4,000 

9 3  
TJM7561+11 



TABLE B-3 
(Continued) 

Chemical Basis for Remedial Water Concentrations for Soil Concentrations for 
Objective" Meeting Action Level Meeting Action Level 

Criteriab (me) Criteriab (mg/kg) 

Indeno (1 ,2,3-cd)pyrenec 

Isophorone 

Methylene chloride 

2-Methy14.6- 
Dinitrophenol 

4-Methyl-Zpentanone 

2-Methylnaphthaleneg 

4-Methylphenol 

Naphthalene 

3-Nitroaniline 

4-Nitrophenol 

N-Nitrosodiethylamine 

PCBs 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Tetrachloroethene 

1,122-Tetrachloroethane 

O.ooo4 mg/L PMCL 
2.668 (mg/kg/d)-' CSF 

0.004 (mg/kg/d)" CSF 

0.005 mg/L PMCL 
0.0075 (mg/kg/d)-' CSF 

c - 

0.05 m@g/d RfD 

0.004 mg/kg/d RfD 

0.05 mg/kg/d RfD 
0.004 mg/kg/d RfD 

C - 

0.008 mg/kg/d RfD 
C - 

0.0005 mg/L MCL 
7.7 (mg/kg/d)-' CSF 

0.001 mg/L PMCL 
0.12 (mg/kg/d)-' CSF 

0.03 mg/kg/d RfD 

0.6 mg/kg/d RfD 
0.03 mg/kg/d RfD 

0.005 mg/L MCL 
0.051 (mg/kg/d)" CSF 

0.2 (mg/kg/d)-' CSF 

0.03 mg/kg/d RfD 

O.ooo4 

0.09 

0.005 

f 

1.75 

0.14 

1.75 

0.14 
f 

f 

0.28 
f 

0.0005 

0.001 

1 .os 
21.0 

1.05 

0.005 

O.ooo2 

1.05 

0.26 

1,7 10 

93.3 

f 

4,000 

320 

4,000 

320 
f 

f 

640 
f 

0.09 

5.83 

2,400 

48,000 

2,400 

13.7 

35 

2,400 

94 
TJM77561+11 



TABLE B-3 
(Continued) 

RUFS wo* PLen Addenda - Marrb1992 
VoL WP. Seer 40 

' MCLs and Ph4c'I-s are reported in €PA, 1991.40 CFR Parts 141-143. RfDs and CSFs are from Health Effects 
Assessment Summary Tables (HEAST), €PA 1991; Integrated Risk Information System (IRIS); and Drinking Water 
Regulations and Health Advisories. Office of Water, EPA, Washington, D.C., October 1991. 

EPA, 1990. Action for Solid Waste Management Units at Hazardous Waste Management Facilities; Proposed Rule. 
40 CFR Parts 264,265,270. and 271. 

Calculated CSF value based on Benzo(a)pyrene relative potency equivalent level as recommended in Comparative 
Potency Approach for Estimating the Cancer Risk Associated with Exposure to Mixtures of Polycyclic Aromatic 
Hydrocarbons. Interim Fmal Report. Clement Associates, 1988. 

Value for pyrene used as a surrogate based on analogy. 

No MCL, PMCL, RfD, or CSF value has been developed by EPA. 

' A dash indicates no available appropriate criterion. 

Value for naphthalene used as a surrogate based on analogy. 
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VoL W. Sea 4.0 
Page 88 of 99 

TABLE B-5 

DETECTION LIMITS- 
INORGANIC ANALYSES 

-.-_ ~ 

Parameter Matrix QAPP Quantitation Limit' 

Allralinity 

Aluminum 

Ammonia 

Antimony 

Arsenic 

Barium 

Beryllium 

Boron 

Cadmium 

Calcium 

Cation Exchange Capacity 
Chloride 

Chromium Votal) 

Chromium (Hexavalent) 

Cobalt 

TIM7563+11 

aqueous 
solids 

aqueous 
solids 
aqueous 

aqueous 
solids 

aqueous 
solids \ 

aqueous 
solids 

aqueous 
solids 
aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

solids 

aqueous 

aqueous 
solids 
aqueous 
solids 

aqueous 
solids 
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RvEs Work plan Addenda 

Date: Val. WP. March1992 Sea 4.0 3 1  88 
Page 87 of 99 

TABLE B-4 

DETECTIONLIMITS . 
RADIOLOGICAL ANALYSES 

Parameter 
- .  

QAP? Quanritatiion Limit' 

Gross Alpha 

Gross Beta 

Radium-226 

Radium-228 

Strontium-90 

Technetium-99 

Thorium, Isotopic 

Thorium, Total 

uranium, Isotopic 

Uranium, Total 

Plutonium, Isotopic 

Neptunium-237 

Cesium- 137 

Ruthenium-106 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

1.0 pcip 

4 pcu 

1 pCi/l 
0.3 pCig 

3 p c u  
0.5 pci/g 

5 pci/l 
0.5 pci/g 

30 ci/l 
0.9 p w g  

1 pcu 

5 ugfl 

1 pCiP 
0.6 pCig 

1 ugfl 
1 ug/g 

1 pcu 
0.6 pcVg 
1 pCiP 
0.6 pGig 

20 p c u  
0.2 p c i g  

1 pcug 

-- 

- 

0.6 pCig 

150 pCih 
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RUFSWorlEFhAddmda ' 3188 
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VoL WP, Sea 4.0 
Page 89of99 . . .  

Parameter Matrix QApP Quantitation Limit' 

Copper 

Cyanide (Total) 

Total Dissolved Solids 

Fluoride 

Iron 

Iron (Leachable) 

Lead 

Lithium 

Magnesium 

Manganese 

Manganese (Leachable) 

Mercury 

Molybdenum 

Nickel 

Nitrate 

aqueous 
-solids 

aqueous 
solids 

aqueous 

aqueous 

aqueous 
solids 

solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 

Organic Carbon (Total) (TOC) aqueous 

Organic Halogens (Total) (TOW aqueous 

Organic Nitmgen (Total) aqueous 

PH aqueous 
solids 

10 ugn 
2 m a g  
20 U g n  

lo00 ugn 

loo ugn 

loo ugn 
20 mg/kg 

1 mg/kg 

5 ugn 
1 mg/kg 
loo ugn 
2 mg/kg 
loo ugn 
20 mg/kg 
10 ugn 
2mg/kg 

1 mg/kg 
0.2 U g n  

10 ugn 
2mg/kg 
30 ug/l 
6 
loo ug/l 

lo00 U g p  

10 U g n  

0.5 mg/kg 

0.10 mg/kg 

1.0 mg/l 

0.05 pH units 
0.05 pH units 

TJrms63+11 
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TABLE B-5 
(CONTINUED) 

RUFS Wolk Plan Addmda 
W. March1992 
VoL WP. secl. 4.0 
Page 90 of 99 

3188 

Parameter Matrix QAPP Quantitation Limit' 

Phosphate aqueous Method Specific 
, 

solids 

Phosphorus aqueous 10 u g  

Potassium 

Selenium 

Silicon 

Silver 

SOdiUm 

aqueous 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

Specific Conductance aqueous 1 umholcm 

Strontium aqueous 
solids 

10 UgJl 
2 mg/kg 

Sulfate aqueous 2,000 ug/l 

Sulfide aqueous 500 u g  

Thallium 

VanadiUm 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

99 



Date: March1992 
VaL WP. Seer 4.0 
Page91of99 . 

TABLE B-6 

DETECTION LdMTS 
'ORGANIC ANALYSES 

Parameter Matrix 

VOLATILES: 

Chloromethane 

Bromomethane 

Vinyl Chloride 

Chlomethane 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

Methylene Chloride aqueous 5 ug/l 
solids 5 u@g 

Acetone aqueous 10 ug/l 
solids 10 ug/kg 

Carbon Disulfide aqueous 5 ug/l 
solids - 5ug/kg 

1 , 1 -Dichloroethene aqueous 5 ug/l 
solids 5 u@g 

1,l-Dichlomthane aqueous 

trans-1.2-Dichloroethene aqueous 

solids 

solids 

Chloroform aqueous 
solids 

1 ,Z-Dichloroethane aqueous 
solids 

2-Butanone aqueous 
solids 

1 , 1 ,I -Trichlorethane aqueous 
solids 



RUFS W o t  Plan Addenda 
Date: March1992 
VoL WP, Sea. 4.0 3188 
Page92of99 

Parameter Matrix QAPP Quantitation Limit' 

Carbon Tetrachloride 

viy:-Acetate - 

Bmmo-dichlommethane 

1.122-tetrachloroethane 

1,2-Dichlompropane 

Trans-1.3-Dichlompmpene 

Trichloroethene 

Dibmmochlomethane 

l,l,Z-Trichloroethane 

Benzene 

cis- 1.3-Dichlompmpene 

2-Chloroethyl Vinyl Ether 

Bmmofom 

2-Hexanone 

CMethyl-2-pentanone 

Tetrachlomethene 

aqueous 
solids - 

aqueous 
solids 

aqeous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

1 0 1  



TABLE B-6 
(CONTINUED) 

RVFs Wolk Flan Addenda 31 88 
Date: March1992 
VOL WP. secr 4.0 
Page 93 of 99 

Parameter Matrix QAPP Quantitation Limit' 

Toluene 

Chlorobenzene 

Ethylbenzene 

styrene 

Total Xylenes 

SEMIVOLATILE ORGANICS: 

Phenol 

Bis(-2-Chloroethyl)ether 

2-Chlorophenol 

1,3-Dichlorobenzene 

1,4-Dichlombenzene 

Benzyl Alcohol 

1.2-Dichlorobenzene 

2-Methy l-p hen01 

Bis (2-Chloroisopropyl) 
ether 

4Methylphenol 

N-Nitroso-Di-n-propylamine 

iq-icous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

10 ug/l 
330 ugbg 

10 ugn 
330 ugkg 

10 U g n  
330 ugkg 

10 U g n  
330 ugbg 

10 U g n  
330 ugkg 

10 ugn 
330 ug/kg 

10 ugn 
330 ug/kg 

10 Ugn 
330 ugkg 

10 ug/l 
330 ugbg 

10 ugn 
330 ugkg 

10 ugn 
330 ug/kg 

m s 6 6 + 1 1  1 0 2  



TABLE B-6 RuFs Date: Work March1992 plan Addenda 3188 
w-1 VOL WP. sca 4.0 

PageWof99 - 

QAPP Quantitalion Limit' 

Hexachlolroethaae 

Nitrobenzene 

Isophorone 

2-nitro phenol 

2,4Dimethylphenol 

Benzoic Acid 

Bis(2-chloroethoxy) methane 

2,4-Dichlorophenol 

12.4-Trichlorobenzene 

Naphthalene 

4-Chloroaniline 

Hexachloro-butadiene 
~ 

4-Chlom9-methyl Phenol 

2-Methyl-naphthalene 

Hexachlo ro-c yclopentadiene 

2,4,6-Trichlorophenol 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

10 U g P  
330 ug/kg 

10 C g I  
330 ug/kg 

10 ugfl 
330 ug/kg 

10 ugfl 
330 ug/kg 

10 ugfl 
330 ug/kg 

50 ug/l 
1600 ug/kg 

10 UgA 
330 ug/kg 

10 U g A  
330 ug/kg 

10 ugfl 
330 ug/kg 

10 ugfl 
330 ug/kg 

10 ugfl 
330 ug/kg 

10 ugfl 
330 ug/kg 

10 ugfl 
330 ug/kg 

10 U g A  
330 ug/kg 

10 ugfl 
330 u o g  

10 ugfl 
330 ug/kg 
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Parameter Matrix QAPP Quantitation Limit' 

2,4S-Tri~hl0~0phe1101 

2-chloronapthalene 

2-Nitroaniline 

Dimethylphithalate 

Acenaphth ylene 

3-Nitoraniline 

Acenaphthene 

24-Dinitrophenol 

4Nimphenol 

DibenZOfuran 

2,4Dinimtoluene 

2,dDinimtoluene 

Diethylphthalate 

4-Chlorophenyl Phenyl Ether 

Fluorene 

4-Nimaniline 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

so U g l  
1600 ug/kg 

10 u g l  
330 ugkg 

50 ug/l 
1600 ug/kg 
10 u g l  

10 ugl 

330 ug/kg 

330 ug/kg 

50 u g l  
1600 ug/kg 

330 ug/kg 

50 u g l  
1600 ug/kg 

10 u g l  
330 ug/kg 

10 U g l  
330 ug/kg 

10 ug/l 
330 ug/kg 

10 u g l  
330 ug/kg 

10 u g l  
330 ug/kg 

10 U g l  
330 ug/kg 

10 U g l  
330 ug/kg 

50 u g l  
1600 u@g 

10 u g l  

. -  

. .. 

1 0 4  
_I . . .. 
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VoL W. Sea 4.0 
Page 96 of 99 

~ 

Parameter Matrix QAPP Quautitalion Limit* 

4.6-Dinitro-2-Methyl Phenol 

N-Nitrosodi-phenylamine 

CBmmophenyl Wenyl Ether 

Hexachloro-benzene 

Pentachlorophenol 

Phenanthrene 

Anthacene 

Di-N- butyl-phthalate 

Fluoranthene 

pyrene 

Butyl Benzyl Phthalate 

3,3-Dichlombenzidine 

B enzo( a)anthacene 

Bis(2ethylhexyl) 
phthalate 

Chrysene 

Di-n-octyl-phthalate 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 
aqueous 
solids 

aqueous 
solids 

aqUeOus 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

. 5 0 u g  
1600 ug/kg 
10 ug/l 

10 ug/l 
330 ug/kg 

10 ug/l 
330 ug/kg 

50 ug/l 
1600 ug/kg 

10 ug/l 
330 ug/kg 

10 ug/l 
330 ug/kg 

10 ug/l 
330 ug/kg 

10 ug/l 
330 ug/kg 

10 U g l  
330 ug/kg 

10 ugll 
330 ug/kg 

20 Ugl l  
330 ugP 

10 ugll 
330 ug/kg 

10 ug/l 
330 ugkg 

10 ugl 
330 ugkg 

10 ug/l 
330 ug/kg 

330 ug/kg- 

'DM7S66k11 105  
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TABLE B-6 
(CONTINUED) 

Parameter Matrix QAPP Quanfitation Limit' 

10 ug/l 
": 330 uglkg 

10 ugfl 
- 33Ouglkg 

10 ug/l 
330 u@g 

10 ug/l 
330 uglkg 

10 ug/l 
330 ug/kg 

10 ugfl 
330 uglkg 

aqueous 
solids 

aqueous 
solids 

Meno( 1.23Cd)pyrene aqueous 
solids 

Dibem(aJ1) 
anthacene 

B-(gJlj) 
prylene 

PESTICIDES/ 
POLYCHLORINATED 
BIPHENYLS: 

Alpha-BHC 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

Beta-BHC aqueous 
solids 

Delta-BHC aqueous 
solids 

Gamma-BHC aqueous 
solids 

Heptachlor aqueous 
solids 

Aldrin aqueous 
solids 

Expoxide aqueous 
solids 

Endosuflan I aqueous 
solids 

Dieldrin aqueous 
solids 

m 5 6 6 k l l  106 
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~ 

Parameter Matrix QApP Quantitation Limit' 

44DDE 

Endrin 

Endosulfan II 

4,4-DDD 

Endosulfan Sulfate 

4,4-DDT 

Endrin Ketone 

Methoxychlor 

Chlordane 

Toxaphene 

Aroclor 1016 

Aroclor 1221 

Aroclor 1232 

Aroclor 1242 

Amclor 1248 

Aroclor 1254 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

aqueous 
solids 

rnS66kll  107  



TABLE B-6 
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Date: Maldl1992 
VoL WP. Sea 4.0 
Page 99 of 99 

Parameter Matrix 
~ 

QAPP Quantitation Limit' 

. OTHERS: -- - 

Phenols aqueous 
Organophosphorus Pesticides aqueci 

solids 

E.P. Toxicity 

T.C.L.P. 

solids 

solids 

2 ugll 

per compound 
per compound 

NIA 

NIA 

FOOTNOTES 

1) Sample quantitation limits presented here are targets. Because quantitation limits axe matrix- 
dependent, limits listed here may not always be achieved. 
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