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The purpose of this final revision of the Removal Action Work Plan Addendum (RAWPA) for 

the contaminated soils adjacent t o  the sewage treatment plant incinerator (STPI) is to  present 

the detailed strategy proposed in the response to  comments (RTC) document. The RTC 

document proposed and outlined an alternate course for completing the removal action than 

what was presented in the draft work plan addendum. The RTC document was submitted to  

the U.S. EPA on June 10, 1993. Based on the approval of the RTC document, the additional 

purpose of this revised RAWPA, or RAWPA(2), is t o  provide a status update on the 

completion of the activities outlined in the RTC document. 

The strategy outlined in the RTC document included additional surveying and sampling to  

delineate the extent of both off-property and on-property contamination resulting from the 

STPI. Subsequent t o  the additional surveying and sampling, the strategy described included 

excavation of on and off-property soils t o  their appropriate action levels, and the additional 

excavation of on-property soils contaminated with elevated levels of radium and thorium. 

The completion of this removal action is defined as the remediation of the off-property soils 

t o  the removal action goal, the completion of on-property excavations outside the STPI fenced 

area, and the completion of excavation activities for the radium and thorium contaminated 

areas within the STPI. The timely completion of these activities is dependent upon: 1)  

completing the additional field sampling activities on and off-property, 2) the extent of soil 

contamination off-property, and 3) the vertical and horizontal extent of the radium and thorium 

contamination within the STPI area. 

1.1 Background 

The STP is located on the eastern edge of the Fernald Environmental Management Project 

(FEMP). The FEMP STP became operational in 1952 for the treatment of FEMP sanitary 

wastewater. The system was later transitioned to  receive both sanitary and process related 

wastewaters. The practice of empl6ying the STP to treat process-related wastewaters was 
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discontinued recently with the installation and start-up of the biodenitrification effluent 

treatment system. Also located at the STP is an abandoned-in-place solid waste incinerator. 

The incinerator operated from 1954 until 1979, burning contaminated and uncontaminated 

combustible trash. The STP, associated facilities and the abandoned incinerator are contained 

within a six foot chain link fence. 

A Removal Site Evaluation (RSE) examined the conditions present in the soil at the STP to  

determine if a removal action was warranted (the RSE was included as an appendix to  the 

July, 1992 submittal of the RAWP). The RSE evaluated the source term associated with the 

contaminated soils adjacent t o  the STP Incinerator based on the routine Environmental 

Monitoring Program (EMP) data and the RI/FS data which were available at  the time. The EMP 

data discussed in the RSE consisted of both soil sampling data and air sampling data; while, 

the RI/FS data discussed consisted of surface soil and soil boring data. Although the EMP 

data reviewed showed above background concentrations of uranium in the soil and at the 

nearest air monitoring station, the levels were not as significant as the subsequent RI/FS soil 

characterization data. 

- _  

The RI/FS surface soil samples and the soil borings collected in the vicinity of the incinerator 

showed considerably higher concentrations than previous observed under the EMP. Twelve 

of the 24 samples were above background and six of these 1 2  exceeded the guidance for 

unrestricted use (this guidance was used as a point of comparison in the development and 

evaluation of the RSE). The t w o  highest samples, closest t o  the incinerator, showed 25,670 

pCi/g and 2,376 pCi/g of uranium-238. Although the highest concentrations for uranium were 

shown by the RI/FS data t o  be in the immediate vicinity of the incinerator, the 1 2  above 

background samples also showed a range of variability, from a low of 13.6 pCi/g uranium-238 

t o  the high of 25,670 pCi/g. Data from the limited number of soil borings showed uranium 

contamination in places t o  be a t  20 feet, suggesting that contaminant particle sizes were 

small enough (or soluble enough) to  penetrate deeply into the soil, and other places to  be at 

or near background uranium concentrations. Therefore, the RSE concluded, relative to  

potential excavations, no soil removal would be required in some areas, while other areas may 

require that a foot or more of soil be removed, depending the action level used. The RSE, as 

a point of comparison, used the NRC Branch Technical Position guidance (see reference in 

RSE) of 35 pCi/g for depleted uranium t o  determine whether a Removal Action was 

warranted. Based on the RSE, DOE determined that a Removal Action was warranted and an 

Action Memorandum was signed directing the development of the RAWP. 
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In the RAWP, DOE presented an approach, which was subsequently approved by the USEPA 

and OEPA, to  selectively excavate and containerize the most highly contaminated soils and 

leave the residual contamination associated with the incinerator for remediation under 

Operable Unit 5 (OU5). Based on the EMP data and the RI/FS data the contamination was 

believed t o  be primarily uranium-238 localized in discrete 'I hot spots" in the immediate vicinity 

of the incinerator. As a result, DOE proposed a focused approach for addressing these 

contaminated soils by recommending an action level of 100  pCi/g total uranium for all the on- 

property excavations and 35  pCi/g total uranium for all off-property excavations. The 100 

pCi/g level was chosen as the action level because it facilitated the use of the correlated field 

survey instrument and was sufficient t o  mitigate any potential threats to  the public health and 

the environment from the contamination in the interim t o  final remediation under OU5. 
- .  

The radiological walkover survey indicated that the contamination exceeding the on-property 

action level was much broader than originally anticipated. Due t o  the potentially large 

quantities of soil which would be generated by excavating contaminated soil t o  the total 

uranium concentration action level of 100 pCi/g, DOE presented a revised approach t o  the 

EPAs on August 19,1992. This revised approach was documented t o  the USEPA and OEPA 

in letter addendum dated August 28, 1992. t o  include completion of the initial off-property 

soil sampling and the radiological walkover survey outlining the 100 pCi/g total uranium 

boundary; Phase I1 was redefined t o  include the completion of additional on- and off-property 

soil sampling and on-property excavation activities primarily in areas exhibiting a total uranium 

concentration in soil greater than 300 pCi/g, defined as an interim action level. The 

completion of the initial off-property soil sampling showed areas with total uranium 

contamination exceeding the 35 pCi/g action limit. 

1.2 SCOPE OF REVISED REMOVAL ACTION WORK PLAN ADDENDUM 

This RAWPA(2) details all field activities accomplished t o  date, all radiological walkover and 

analytical data, and provides an evaluation of these activities. The RAWPA(2) provides the 

rationale and approach to  additional surveying and sampling of on and off-property soils, 

obtaining access agreements for the off-property areas, and detailing the approach for 

remediating the on and off-property contaminated areas t o  their appropriate action levels. 

. .  

... 
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2.0 RADIOLOGICAL WALKOVER SURVEY, INITIAL OFF-PROPERTY SOIL SAMPLING, 

PRELIMINARY EXCAVATIONS, AND ADDITIONAL SOIL SAMPLING 

Initially a radiological walkover survey was performed in the vicinity of the Incinerator at the 

STP. The goal of this survey was to  highlight the localized areas in which the soil exhibited 

a total uranium concentration greater than 100 pCi/g. The Removal Action Work Plan initiated 

the characterization of potential off-property contamination through the collection of soil 

samples from 8 locations between the FEMP property line and the off-property study area 

boundary. Section 2.2 briefly outlines these initial off-property soil characterization results. 

Once the radiological walk-over survey was completed, it was apparent that a considerable 

amount of soil would have to  be removed to  achieve the on-property action level. However, 

what was unknown was the relative quantity of soil which would have to  be removed t o  

achieve the action level, specifically the vertical extent of uranium contamination was not 

known. As a result, DOE and EPA agreed the most prudent course of action in the interim to  

collecting additional data to  determine the vertical extent of contamination would be t o  

excavate the areas exhibiting the highest levels of contamination. Therefore, along with the 

preliminary excavations, additional on and off-property soil samples were taken. Section 2.3 

briefly summarizes these preliminary excavations and additional on and off-property sampling 

activities. 

- _  

2.1 Radiological Walkover Survey 

Using a low-energy scintillation detector (FIDLER) radiation measurements were obtained at 

twenty-one selected sample locations. After taking three two-minute readings wi th  the 

FIDLER at grade, the average was converted t o  cpm. Once the surface readings were taken 

at each of the twenty-one locations, one liter composited soil samples were taken from each 

location at a depth of four inches and a diameter of approximately fourteen inches. The 

results of the radiation detection measurements are listed in Appendix I, Table 1. Appendix 

I, Figures 2-9 show the correlation plots for the SPA-3 and the FIDLER. The best correlation 

occurred with the shielded SPA-3. 

The radiological walkover survey was performed by establishing a 25 feet x 100 feet grid over 

the entire study area. Once the locations were selected, surface radiation measurements were 
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made using a SPA-3 detector suspended five inches from grade and shielded with 3/8inch 
of lead. After three two-minute readings were recorded and averaged, the  result was  then 
converted to  counts per minute (cpm) and recorded a s  t h e  gross reading. In order to  
determine the radiation detected by the  shielded SPA-3 from sources other than the soil, a 
delta-gamma technique was  used by placing seventy pounds of steel shot  directly beneath the 
shielded SPA-3. Three two-minute readings were recorded and averaged, and the  result was  
subtracted from the gross reading t o  calculate the net reading of radiation detected from the 
soil by the shielded SPA-3. From the  two-minute readings, cpm were determined and are 
shown on the map included a s  Appendix I I ,  Figures 1 and 2. Appendix I I ,  Table 1 provides 
all the  data collected during this radiological walkover survey. Appendix II, Enclosure I shows 
that 5000 cpm corresponds to  a total uranium concentration of 100 pCi/g. This enclosure 
also shows the large areal extent of soil contamination with a total uranium concentration 
exceeding 100 pCi/g. The distribution of uranium contamination in the  soil w a s  found to  have 
a higher, more uniform concentration than originally thought. Based on these  progressive 
findings, the DOE presented an alternative preliminary course of action in the  letter addendum 
referenced above. 

2.2 Initial Off -Property Soil Sampling Results 

In order t o  characterize potential off-property contamination, the RAWP outlined 8 initial off- 
property sampling locations chosen between the FEMP property line and the  off-property 
study area boundary. Location points, STP 30-37,  are illustrated on Appendix 1 1 1 ,  Figure 1 .  

Two of the eight locations, STP 34 & 35, were sampled for HSLs, dioxin, and radionuclides, 
a s  listed in Table 2, while the other six locations were sampled only for the radionuclides in 

Table 2 and total uranium. All analytical results are included in Appendix 111, Tables 1A and 
1 6. Only the northern-most sample location had a total uranium concentration which exceeded 
the off-property action level of 35 pCi/g. All HSL results were found t o  be below either the 
required quantitation limits or the upper 9 5 %  tolerance limits for normal background soil. No 

dioxin was  found in the soils. 

A s  a result of the data-point greater than 35 pCi/g uranium and EPA comments  on the letter 
addendum, additional off-property samples in the area surrounding ' this point were 
incorporated into the sampling methodology. 
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2.3 Preliminary excavations and additional soil sampling 

After the submittal of the letter addendum, discussing alternative options for excavating the 

100 pCi/g boundary, DOE and EPA agreed that the most prudent course of action, in the 

interim to  collecting the additional data, would be to  excavate the areas exhibiting the highest 

levels of contamination. Primarily these were the areas which exhibited total uranium 

concentrations greater than 300  pCi/g. There were a few other isolated areas wi th  total 

uranium concentrations less than 300 pCi/g, but greater than 100 pCi/g, which were also 

excavated due to  their isolated location or their proximity to  the FEMP property line. 

Based on the data collected during the original radiological walkover survey, performed to  

highlight the 1 00 pCi/g boundary, the boundaries for these preliminary excavations were 

established. They are shown on Appendix IV, Figure 1. In addition, controls were put in 

place around the 100 pCi/g boundary to  limit access/exposure. 

- _  

In concert wi th  these preliminary excavations, the additional soil samples, both on- and off- 

property, were taken. The depth of these samples ranged from six to  forty-eight inches. The 

samples taken from twenty-four to  forty-eight inches were archived for possible future 

analysis, based on the results from the sample retrieved from eighteen to  twenty-four inches. 

2.3.1 On-property Preliminary Excavations 

Appendix IV, Figure 1 shows the preliminary excavation boundaries. These boundaries were 

established employing the shielded SPA-3, just as the 100 pCi/g boundary was established. 

Once the initial boundary was established, the top six inches were excavated and placed into 

white metal boxes (WMBs). After the top six inches had been removed, additional readings 

were taken with the shielded SPA-3 within each excavation at the six-inch depth. Any 

reading which exceeded the field action level was marked, and a boundary provided for the 

next six-inch excavation. This excavation activity proceeded in six-inch l ifts until the surface 

soil exhibited a total uranium concentration less than the preliminary field action level (300 

pCi/g in most cases). Appendix IV, Table 1 provides detail on the quantities of soil excavated 

from each of the areas (A-J), the maximum excavation depth per area, and the field action 

level utilized for each area. Each WMB was filled to  its fullest capacity - three cubic 
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yards/WMB. These boxes were placed in storage pending a RCRA determination. In order 

to  adequately characterize the excavated surface soil to  reflect potential airborne 

contaminants, one sample was collected from ten percent (10%) of the WMBs containing 

excavated soil and each sample was analyzed for Table 1A (RAWP) and TCLP metals as 

outlined in the Data Quality Objectives, Table 2A of the RAWP. Emphasis was placed on 

sampling WMBs containing surface soils (0-6"). 

Currently, the WMBs filled with soil excavated from within the STP fence have been sampled 

for TCLP metals for the purpose of determining waste disposition. The soil has been 

determined t o  be RCRA non-hazardous (a.k.a. non-RCRA). These WMBs will be sampled for 

HSLs a t  a later date when laboratory capacity becomes available. 
- _  

It has been estimated that there is an additional 400 cubic yards of soil to  be excavated from 

on-property for this removal action. The material evaluation form (MEF) has been completed 

and the soil is determined to  be non-RCRA, therefore, the soil will be stockpiled per RA#17 

Procedures and Controls. The controlled stockpile t o  be utilized per RA#17 is located in the 

northeast corner of the production area of the fEMP. The remaining soil will be excavated 

and transported t o  the controlled stockpile per FEMP site procedures. 

Once the preliminary excavation activities were complete, several related field activities were 

performed. Post-excavation verification samples were taken within each area, Section 4.1 

provides details and results from this activity. All excavated areas (A-J) were bermed using 

soil immediately adjacent to  each area. This berming was performed to  limit run-off from 

other areas entering the excavated areas thereby creating a ponding problem. These areas 

are also being de-watered routinely, with the resulting water being treated via the general 

sump, and seeded t o  prevent wind or water erosion. In addition to  work performed within the 

excavations, t w o  hydrants within the study area, and one within an excavated area (area f), 

were repaired to  eliminate their contribution t o  contaminant migration due to  leakage onto the 

ground. 

2.3.2 Additional Soil Sampling 

The radiological walkover survey provided the boundary defining the horizontal extent of 

contamination: however, limited data existed t o  aid in determining vertical extent. Due t o  the 

.. 0: x 1. 



Remova/ Action # 14 Work Plan Addendum 8 
. __ _ _  - - -- Q 459-4 - -  _ _  

potential for a large horizontal extent of contamination across the survey boundary, additional 

data was needed t o  provide a more accurate depth and quantity estimate. In order to  more 

accurately define the vertical extent of soil exhibiting a total uranium concentration greater 

than 100 pCi/g, additional sampling was performed, both on- and off-property. Since the 

primary objective of this sampling was t o  quickly and accurately define the vertical extent of 

uranium contamination, grab samples were taken from all locations and sent directly to  the 

on-site lab for total uranium analysis. Duplicate grab samples were also taken and sent t o  an 

off-site laboratory for analysis based on the protocols in the RAWP. 

On-property, selection of the locations for the additional soil samples was biased, due t o  field 

logistics. They were chosen within the original 1 0 0  pCi/g boundary, and the depths were 

chosen based on the premise that the vertical extent of contamination would be greater within 

the STP fence adjacent t o  the Incinerator and other associated structures. In addition, within 

the fence, the locations had to  be field located t o  avoid the many structures and underground 

utilities in the area. The area inside the STP fence was divided into four quadrants, and at  

least one sample per quadrant was analyzed for the HSL, Table 2, consistent with the 

approved RAWP. Appendix 111, Figure 1 shows the locations of all additional on-property soil 

samples, ASI-1 t o  ASI-32. Appendix 111, Tables 2A, 28, and 2C, provide all data from the 

additional on-property sampling activities. Review of the radiological data shows elevated 

(greater than 5pCi/g) Ra-226 and Th-230 results in locations ASI-14, ASI-15, ASI-16, and 

ASI-17. Review of the HSL data shows only one sample, ASI-8 from 4-6" depth, having any 

organic, semi-volatile, results greater than the Required Quantitation Limits, and most 

inorganic results were below the Upper 9 5 %  Tolerance Limits based on the FEMP Background 

Study Report, except for ASI-8 and ASI-13 which had lead results greater than 1 0 0  mg/kg. 

It is important t o  note that as of the printing of this report, the data has not undergone data 

validation. This is estimated t o  be completed at the end of July, 1993. 

Selection of off-property sample locations was also biased. The additional off-property 

samples were focused on t w o  areas. The first area was the wooded section northeast of the 

incinerator surrounding the sample point STP30 (see Appendix 111,  Figure 1 ), which exhibited 

a total uranium concentration exceeding 35  pCi/g. The purpose of the sampling surrounding 

this point was t o  more clearly define both the horizontal and vertical extent of contamination 

in this area. A 2 5 0  ft. by 250 ft. grid was established with the northern-most initial sample 

point, S I P  30, as the center. Along this grid, 10 sample locations, C1 -C10, were chosen via 

a random number generator and analyzed for the radionuclide list in Table 2 as well as total 
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uranium. The other off-property area requiring additional soil sampling was an area 

immediately adjacent t o  the FEMP property line. When the 100 pCi/g boundary was marked, 

there was an area immediately adjacent to  the FEMP property line, on-property, which 

exceeded 100 pCi/g. Due t o  the proximity of this 100 pCi/g area, it was deemed necessary 

to  initiate additional sampling off-property, immediately adjacent t o  this area. A 50 ft. (E-W) 

by 200 ft. (N-SI section was gridded into 25 ft. increments. Ten sample locations, D1 -DlO, 

were chosen along this grid and analyzed for the radionuclide list in Table 2 as well as total 

uranium. The selection of these ten points was also biased. Appendix I l l ,  Figure 1 shows the 

locations of all additional off-property soil samples. Appendix 111, Table 3 provides all data 

from the additional off-property sampling activities. Review of the radiological data for both 

the C and D samples show several samples within the wooded area, C locations, to  have 

uranium concentrations greater than the 35 pCi/g action level, while only one location in the 

D area, D-2, has a uranium concentration greater than 35 pCi/g. Also, locations D-2 and D-3 

were found to  have elevated (greater than 5 pCi/g) Ra-226 and Th-230 results. It is important 

to  note that these results have not yet undergone data validation and are considered 

preliminary results. This data is estimated to  be validated by the end of July, 1993. 

Table 1 details the sampling activities which were outlined in the Removal Action Work Plan 

and the letter addendum. Also, Table 1 details the additional sampling which was developed 

subsequent t o  the letter addendum to  better define the vertical extent of uranium 

contamination. After the progressive finding from the radiological walkover survey, the 

original sampling scheme detailed in the RAWP was revised. This table facilitates an easy 

comparison between the initial sampling scheme and the subsequent revisions. Additional 

information is still needed in determining the areal extent of off-property contamination. 

Additional surveying t o  address these data gaps are discussed in Section 5.2. 
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TABLE 2 - ANALYTE LIST 

Radionuclides 

Uranium 234 
Uranium 235 
Uranium 238 
Radium 226 
Radium 228 
Thorium 228 
Thorium 230 
Thorium 232 

lnorganics 

- Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium. 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Molybdenum 
Nickel 
Potassium 
‘Selenium 
Silicon 
Silver 
Sodium 
Thallium ’ 

Vanadium 
Zinc 

Volatile Organics 

1 ,l -Dichloroethane 
1 ,l -Dichloroethene 
1 ,l ,l -Trichloroethane 
1,112-Trichloroethane 
lI1,2,2-Tetrachloroethane 
1,2 Dichloroethene (total) 
1,2-DichIoroethane 
1,2-DichIoroethylene 
1,2-DichIoropropane 

Volatile Organics fcont ‘dl 

2-Butanone 
2-Hexanone 
4-Methyl-2-pentanone 
Acetone 
Benzene 
Bromodichloromethane 
Bromoform 
Bromomethane 
Carbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
Chloroform 
Chloromethane 
cis-l,3-Dichloropropene 
Dibromochloromethane 
Ethylbenzene 
Methylene chloride 
Styrene 
Tetrachloroethene 
Toluene 
Total xylenes 
trans- 1,3-Dichloropropene 
Trichloroethene 
Vinyl acetate 
Vinyl chloride 

Semi- Vola tile Organics 

1,2-DichIorobenzene 
1,2,4-Trichlorobenzene 
1,3-DichIorobenzene 
1,4-DichIorobenzene 
2-Chloronaphthalene 
2-Chlorophenol 
2-Methylnaphthalene 
2-Methylphenol 
2-Nitroaniline 
2-Nitrophenol 
2,4-Dichlorophenol 
2.4-Dimethylphenol 
2,4-Dinitrophenol 
2,4-Dinitrotoluene 
2,4,5-TrichlorophenoI 
2,4,6-Trichlorophenol 
2,6-Dinitrotoluene 
3-Nitroaniline 
3,3-Dichlorobenzidine 
4-Bromophenyl-phenyl ether 

Semi- Volatile Organics fcont’dl 

4-Chloro-3-methyl phenol 
4-Chloroaniline 
4-Chlorophenol-phenyl ether 
4-methyl phenol 
4-Nitroaniline 
4-Nitrophenol 
4,6-Dinitro-2-methylphenol 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzoic acid 
Benzo(a1anthracene 
Benzo(a 1 pyrene 
Benzo( blfluoranthene 
Benzo(g, h,i)perylene 
Benzo(k)fluoranthene 
Benzyl alcohol 
bis(2-Chloroethoxy)methane 
bis(2-Chloroethy1)ether 
bis(2-Chloroisopropyl~ether 
bis(2-Ethylhexy1)phthalate 
Butyl benzyl phthalate 
Carbazole 
Chrysene 
Dibenzof uran 
Dibenzo(a, hlanthracene 
Diethyl phthalate 
Dimethyl phthalate 
Di-n-butyl phthalate 
Di-n-octyl phthalate 
Fluoranthene 
Fluorene 
Hexachlorobenzene 
Hexachlorobutadiene 
Hexachlorocyclopentadiene 
Hexachloroethane 
lndenol1,2,3-cd)pyrene 
lsophorone 
Naphthalene 
Nitrobenzene 
N-Nitroso-di-n-propylamine 
N-Nitrosodiphenylamine 
Pentachlorophenol 
Phenanthrene 
Phenol 
Pvrene 

Dioxins 

2,3,7,8-Tetrachlorodibenzo-p-dioxin 

015 
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3.0 EVALUATION OF PRELIMINARY EXCAVATIONS AND ADDITIONAL SOIL SAMPLING 

RESULTS 

The evaluation of the effectiveness of the preliminary on-property excavations for achieving 

the preliminary action level of 3OOpCi/g of soil for total uranium was performed by taking and 

analyzing post-excavation samples from within each of the excavated areas. The additional 

soil sampling was taken along with preliminary excavations in order to  determine the vertical 

extent of uranium contamination within walk-over survey boundary. The evaluation of these 

additional soil sampling results estimated the quantity of soil which would have t o  be removed 

t o  achieve the action level on-property. Section 3.1 summarizes the post excavation sampling 

results: while, Section 3.2 provides the quantity estimate for achieving the on-property action 

- _  level. 

3.1 Post-Excavations Soil Sampling Results 

Once the on-property preliminary excavations and additional soil sampling activities were 

complete, post-excavation samples were taken within each of the excavated areas. The 

selection of these sample locations was biased based on representativeness, and locating a t  

least one sample at  the maximum depth. Appendix 111, Figure 1 shows the post-excavation 

verification sample locations, ASI-33 t o  ASI-58. These samples were taken from 0 - 6 inches 

and sent only t o  the on-site lab for total uranium analysis. The results are shown in Appendix 

111, Table 4. 

When comparing the post-excavation verification results with the field action level of 300 

pCi/g for each area within the STP (Appendix 111, Table 4), it is evident that the preliminary 

action level was met  in all areas and greatly exceeded in many. As a result of these sampling 

results, no additional excavations are required for these areas (A through J) under this removal 

action. 

3.2 Quantity Estimate 

To evaluate the vertical extent of uranium contamination across the walk-over survey 

boundary, additional segmented soil borings were taken across the survey boundary and 

analyzed for total uranium. The evaluation of these data revealed that approximately 1400 
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additional c.y. of soil would have to  be removed from the study area t o  achieve the removal 

action goal of 100 pCi/g. These additiona.1 1400 c.y. of soil from the walk-over survey area 

are composed of approximately 1000 c.y. from within the STP fenced area and approximately 

400 c.y. from outside the STP compound, These estimates were determined by dividing the 

1 OOpCi/g survey boundary area up into six sectors and calculating the representative depth 

for 100 pCi7g total uranium using the depth-based characterization data. The area of each 

sector was then multiplied by this representative depth t o  yield the volume of soil which 

would need t o  be excavated to  achieve the 100 pCi/g total uranium level called out in the 

RAWP. 

4.0 ACHIEVING ACTION LEVELS ON AND OFF-PROPERTY 

As detailed in Section 3.2, the additional sampling data indicated that approximately 1400 

cubic yards of additional soil would have to  be removed in order t o  achieve the on-property 

action level. Approximately 1,000 cubic yards were determined to  be within the STP 

compound; while, approximately 400 cubic yards were determined to  be outside the STPI 

fenced area. Section 4.1 below outlines both the status and future activities associated with 

attaining the on-property action level. 

Additional soil surveying and sampling was required in order t o  determine the extent of 

contamination off-property. Section 4.2 below and Appendix V outline the approach to  

collecting the additional off-property sampling data. Also included in Section 4.2 is a status 

update on these sampling activities. 

4.1 Achieving Action Levels On-Property 

DOE has removed nearly all of the 400 c.y. outside the fenced area of the STP, on-property, 

in order to  attain the removal action goal of 100 pCi/g total uranium outside the STP 

controlled area. These soils will be managed based on the procedures and protocols of 

Removal Action 17 - Improved Storage of Soil and Debris. 

However, DOE recommends the contaminated soils greater than 100 pCi/g total uranium 

within the controlled area of the STP Incinerator compound be remediated either under future 
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actions, such as a removal action addressing the facilities, or under the final remediation for 

OU3 and OU5. To attain the removal action goal of 1 0 0  pCi/g within the STP compound 

would require the closure of the HWMU within the STP fence and the structural integrity of 

many structures within the STP fence would be threatened. The excavation of the additional 

contaminated soils outside the STP compound satisfies the goal of the removal action for the 

uncontrolled areas on-property. Furthermore, the level of contamination within the STP 

compound, a controlled area, has been reduced considerably, from a maximum uranium-238 

concentration of 25,000 pCi/g to  a total uranium concentration of less than 300 pCi/g. In 

fact, the additional soil sampling results from within the STP compound indicates the highest 

concentration of total uranium is now 228 pCi/g. Additional sampling and hot spot 

excavations will be performed in the areas of sample locations ASI-14 t o  ASI-17 due t o  

elevated radium and thorium results. Also, in order t o  further mitigate the potential for 

contaminant migration, DOE has established soil berms inside the controlled area to  limit the 

potential for contaminant migration into the excavations residing outside the STP fence along 

the fence line. 

The general drainage direction is to  the west from the STP compound. After the rest of the 

on-property areas have been excavated and additional verification samples have been taken 

in these areas and evaluated, minor regrading of the areas outside the STP compound will be 

performed t o  allow storm water runoff t o  remain on-property. The small trench adjacent t o  

the STP incinerator has been backfilled with soils from onsite, specifically excess soils from 

the South Plume Project nearby. The area between the STP fence and the property line has 

been dewatered and re-surveyed with the SPA-3 with results below the action level of 

lOOpCi/g. The area was then backfilled t o  enable OU5 t o  install t w o  monitoring wells. 

4.2 Achieving Action Level Off-Property 

Sampling results (series C & D) have indicated levels of off-property soil contamination 

exceeding the action level of 35 pCi/g. The first area is adjacent t o  the former cattle path, 

along the property line. The second area is the dense wooded area northeast of the STP 

compound. Preliminary discussions with the property owner have revealed his intention for 

converting the wooded area into farmland in the near future. As a result of the sampling and 

discussions with the property owner, DOE will remediate the wooded area and the area 
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adjacent t o  the former cattle path to  the removal action goal of 35 pCi/g for off-property soils. 

A Lease Agreement has been signed by the property owner which enables the remediation 

work t o  be completed. 

As per the sampling and analysis plan developed for the off-property sails characterization, 

radiological walk-over surveys were performed and are detailed in Appendix V. These 

preliminary results indicate that the off-property contamination is confined t o  the wooded as 

previously suspected. However, soil borings have not yet been taken a t  the boundaries of the 

wooded area. Therefore, there is a potential that the off-property contamination could still 

extend beyond the wooded area and as a result affect the other adjacent property. 

Discussions were initiated regarding access t o  the second property. The second property 

owner was shown the results from the sampling of the first property and was explained the 

need t o  further sample on their property. The owner agreed and signed a Right-of-Entry 

permit t o  allow temporary access t o  the property for surveying and sampling. A lease 

agreement will be established if the intrusive samples at the boundary of the wooded indicate 

the contamination extends beyond the wooded area. Also, any areas off-property found to  

have radium and/or thorium contamination above the action level , based on the soil borings, 

will also be excavated. Post-excavation surveys will be performed t o  verify that acceptable 

levels have been achieved. Additional excavations will be performed in six-inch l ifts until post- 

excavation surveys indicate that residual contamination levels are below 35 pCi/g. Samples 

will be taken after the excavations to  verify that action levels have been met. During the 

performance of the excavation activities, construction fencing will be installed t o  restrict 

access into the area. 

~ 

In the wooded area, it is proposed that the trees be cut above the soil line with the tree trunks 

removed t o  a clean staging area. The trees will be checked externally for any residual 

contamination from the surface soils. If no contamination is detected with the survey 

instrument, the trees will be released t o  the property owner for his use or disposal. Due to 

the concentrations of uranium observed in the soil, measurable uptake levels of radionuclides 

in the'trees is not expected. The remaining material would be remediated t o  the off-property 

action level of 35 pCi/g total uranium. After verification samples have been taken and 

evaluated, the land would then be returned t o  the property owner. 
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5.0 SCHEDULE 

PHASE SCHEDULE 

Phase I - Completion of off-property surface soil 
sampling and initial radiological walkover survey. 

Phase I I  - Completion of initial excavation (on- 
property) and additional sampling (on- and off- 
property). 

Phase 111 -Completion of additional sampling off- 10/26/93 * 
property and container sampling. 

Phase IV - Estimated completion of off-property 2/25/94 * 
and additional on-property excavation. 

Phase V - Submittal of Final Report 9 /26/94 * 

811 8 /92  

10/30/92 

The proposed schedule for complete and future activities is as follows: 

STATUS 

Complete 
8/4/92 

Complete 
1011 5 /92  

Started 
512819 3 

Excavation t o  
start after 
sampling 

* TENTATIVE DATES. Final dates t o  be determined by boundary definition and 
sampling results. 

Note: The transect walk-over survey for off-property soils was completed on June 30, 
1993. 

On-property excavations are approximately 60% complete. 
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FIGURE 2, RADIOLOGICAL WALKOVER SURVEY CONTOUR MAP 
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SHIELDED SPA-;  (#1793) READINGS FOR RADIATION SURVEY 

\ K O U N D  TIIE SEWAGE TREATMENT PLANT 
"0-DETERMINE EXCAVATION BOUNDA-RY I N  SOILS - - ~ TABLE -1. 

SPA-3 S P A - 3  
Reading Reading 

I. Coord N Coord Date Icp2m) fcpm) Comments 

::S3iSO 
i '83000 
: 3S3000 
: 333000 
1383300 
i 383300 
! 383290 

' 1383100 
I3S3000 
i 383290 
1383200 
i 383300 
! 383300 
i3S3100 
: 382900 
1 .is3000 
: 783300 
i3s3100 
1383000 
1383200 
1383300 
I382800 
1383000 
1383200 
I383200 
! 383300 
1383400 
1383100 
1383200 
1383000 
1383200 
i 382900 
1383200 
! 383325 
i 383325 
1382850 
1383100 
1383293 
I382825 
! 383000 
i 383200 
1383200 
! 382850 
! 38337.5 
i -382800 
! 3s3350 
i 783300 
! .is3000 
i .'?S3292 
i .;s2900 
i-iS3100 
: 'S2S2S 
i js3000 
I 333 100 
. .?b2900 
: j83100 
: 333200 
1 332S7.r 

. - ,  

4799.50 
179750 
-179800 
17977.5 
179950 
179975 
179850 
179500 
179725 
479500 
179500 
180225 
479925 
479550 
179650 
179575 
17987.5 
179525 
179650 
479725 
180000 
179500 
479600 
479525 
479675 
479500 
179500 
479600 
479700 
479550 
4797.50 
479675 
479600 
479500 
179600 
479900 
179575 
479500 
479900 
479700 
479550 
479625 
479900 
479500 
179900 
179.500 
179600 
179625 
179600 
179675 
A79650 
179800 
;7967S 
179675 
179875 
179725 
179853 
179800 

,-iljG-{j-;-+2 
jUL-31 -92 

JUL-.zi-31 
.A U G -03 - 92 
.AUG-03-92 
,A U G - 03 - 92 
JUL-31-92 
JUL-.;I -92 
h U G  -03 -92 
JUL-;l-92 

,A UG-04-92 
.A U G -03 - 92 
IUL-.?! -92 
IUL -3i -92 
JUL-3i-92 
,A U G -i j3 - 9 2 
1 U L  - 3 i - 92 
JUL-.?l-92 
IUL-31-92 

A U G -03 - 92 
.A UG -03 -92 
JUL-31-92 
JUL-31-92 
JUL-.31-92 
.A UG -04 -92 
.A UG-04 -92 
JUL-31-92 
JUL-31-92 
JUL-.;I-92 
JUL-31-92 
JUL-31-92 
JUL-i l -92 

,A UG -04 - 92 
A UG -04 -92 
JUL-31-92 
JUL--71-92 
A UG -04 - 92 
JUL -28-92 
JUL-.;l-92 
JUL-il-92 
J.UL-.;I -92 
J UL -26-92 
AUG-04-92 
JUL -28-32 
.-\ U G - 01 - 4 2 
.A U G - i)J - 9 2  

jUL-;i-\>? 

J U L - ? i  - 9 2  

JUL-3i-31 
J U L - 7 i  -32 
j U L  - 2s - 
jLrL-.;i -uz 

JUL-j i  -31 
j-dL-'i -<,? 
JUL-.'.i -32 
IUL-31-92 
J UL - ZS -92 

.A UG - C I A  -92  

1. :2E+03 
2.46 E + 03 
:.87E+03 
A 9 E  +03 
1.98E +03 
i.21E+03 
5.25 E + 03 
5.28E+03 
5.35E+03 
5.43E+03 
6.07E +03 
6.10E+03 
6.14E+03 
6.23E+03 
6.26E+03 
6.3iE+O3 
o.-34E+u3 
b.36E +03 
6.4OE+03 
6.4 1 E+03 
6.41E+03 
6.43E+03 
6.46E+03 
6.47E+03 
6.5 1 E+03 
6.52E+03 
6.58E +03 
6.63E+03 
6.64E +03 
6.65E +03 
6.65E+03 
6.67E+03 
6.69E +03 
6.70E+03 
6.70Et03' 
6.73E+03 
6.73E +03 
6.74E+03 
6.77E+03 
6.77 E + 03 
6.77E +03 
6.7SE+03 
6.79E +03 
6.79E+03 
4.8OE+03 
h.&OE+03 
o.S3E+03 
b.SSE+03 
6.8SE+03 
b.86E+03 
6.86E+03 
i.89E +03 
6.9OE +03 

n.9SE+03 
5.93E+03 
3.93E+03 

6.9OE +03 

6.94E +03 

:.06E+03 
223E +03 
2.:4E +03 
3.3SE+O3 
3.39E+03 
1.6 I E +03 
2.63E +03 
2.64E+03 
2.68E +03 
2.72E+03 
;.04E+03 
3.0SE+03 
3.07E+03 
3. i2E+03 
.:.i3E+03 
j.16Ei-03 
.:. 17 E +03 
3.18E+03 
-i.ZOE+03 
3.21 E+03 
3.21E+03 
3.22E+03 
3.23E+03 
3.24E +03 
3.26E+03 
3.26E+O3 
3.29E+03 

3.32E+03 
3.33E+03 
;.33E+03 
3.34E+03 
3.35E+03 
3.35E+03 
3.35E+03 
.i.37E +03 

3:32E +03 

3.37E+03 
3.37E+03 
3.39E+03 
3.39E+03 
.i.39E+03 
3.39E+03 
3.4OE+03 
;.4OE+03 
3.4OE+03 
;.4OE+03 
:.42E+03 
.;.43E+03 
7.4 3 E + 03 
.;.43E+03 
;.43E+03 
.:.iSE +03 
.;.IS E + 0-3 
.?.4SE+03 
.!. 46 E + 03 
.: .17 E + 03 
3.17E+03 
.'.47E+03 

Uear gravel 

Uear gravel 
Cow patn 
Cow path 
'0' S of where next stake should be - south of STP (SEI 

Gravel 
io' from stake off property 

NE property line at high voltage tower 
Cow path 

Pipes 

i d w  pain 

Cow path 

East off-property i n  weeds 
East off-property in weeds 

Pipes 

East otf-property in weeas 
East off-property in weeas 

East off-property in weeas 

East off-property in weeas 

East off-property in weeds 
East off-property in weeas 

E3st orf-Fropertv in weeas 

\f U t i  

Last row outsiae fenc at STP 

.~ . 

. .  . 

035 
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SHIELD-EDSPA-3#1793 i  READlNGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY I N  SOILS 
. \ROUND T H E  SEWAGE TREATMENT PLANT 

~ - 

SPA-3 SPA-3 
Reading Reading 

E Coord N Coord Date ( cp2m)  ( cpm)  Comments 

. _10-. n,l 
L .?O> IUU 

i 383200 
1 382900 
1382920 
1382900 
1383200 
1382900 
1383000 
1383100 
1383294 
I383200 
1383290 
1383200 
I382800 
1382900 
1383125 
1382900 
1383000 
1382900 
1382850 
1383100 
1382800 
1382875 
1383025 
1383100 
1383290 
1382850 
1382800 
1383300 
1382800 
1383000 
1383200 
1382800 
1382800 
1382825 
1382910 
1383100 
1382800 
13829 15 
I383300 
I383300 
1382800 
1383359 
1382800 
I382800 
1382900 
1382800 

. 1382860 
1383025 

. 1383310 
1383250 
i 383290 
i 382900 
1382900 

.. . , i 383000 
1382875 
1382910 

- _  

0.36 1382700 

' , . -  , .  . .  

479625 
479775 
179825 
179760 
179600 
479575 
179625 
480000 
179750 
179700 
179800 
179600 
179650 
179550 
179550 
179928 
179800 
180000 
179850 
479700 
179775 
179575 
179900 
479925 
479700 
479700 
479800 
179600 
479700 
479675 
179500 
179850 
479725 
179650 
48oooO 
479700 
479856 
179750 
479725 
479800 
480200 
479625 
4SOlOO 
479525 
479775 
479775 
479700 
179725 
180000 
179900 
179875 
179800 
479525 
179500 
179800 
179858 
179884 
Goo00 

;'L'L-'; -92 
JUL-.;l-OZ 
JUL-.;i -92 
JUL-.?I -92 
JUL-.:i -92 
JUL-31-92 
JUL -3i -92 
AUG-04-92 
JUL-31-92 
A U G -04 -92 
JUL - 3  I -92 
A UG -03 -92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AUG -03-92 
J UL - -; 1 - 92 
AUG-03-92 
JUL-.:I -92 
JUL-.;I-92 
JUL-31-92 
AUG-03-92 
J UL - 18 -92 
AUG-03-92 
JUL-31-92 
AUG -03-92 
JUL - 28 -92 
AUG-03-92 
AUG-04-92 
AUG -03-92 
JUL - 31 -92 
AUG-03-92 
AUG-03 -92 
A UG -03 -92 
JUL - 28 -92 
JUL-31-92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
A UG -04 -92 
AUG -03-92 
AUG-03-92 
AUG-04-92 
AUG-03-92 
AUG-03-92 
JUL-.;I-92 
AUG-03-92 
J U L - j i  -92 

.A U G -04 - 92 

.A UG -04 -92 
AUG-03-92 
A UG -03-92 
jUL-.:I-32 
J UL - 3 1 -92 
J UL - 28 -92 
JUL-si-02 
JUL--;I -92 
JUL -18 -92 

s.9SE t C 3  
6.96E+(33 
6.97E+03 
7.00E+03 
7.01 E+03 
7.01 E +03 
7.04E+03 
7.04E +03 
7.07E+03 
7.08E +03 
7.09E+03 
7.098+03 
7.10E+03 
7.12E+03 
7.12E +03 
7.13E +03 
7.lrlE+03 
:.15E+03 
7.lSE+03 
7.19E+03 
7.19E+03 
7.20E +03 
7.2lE+03 
7.21E+03 
7.21E+03 
7.21E+03 
7.22E+03 
7.23E +03 
7.23E+03 
7.258+03 
7.26E+03 
7.26E+03 
7.27E+03 
7.2SE+03 
7.28E+03 
7.298+03 
7.30E+03 
7.3 I E +03 
7.31 E+03 
7.31 E+03 
7.31 E +03 
7.348+03 
7.3SE+03 
7.37E+03 
7.37E+03 
7.38E+03 
7.39E+03 
7.39E +03 
7.1OE+03 
7.1OE+03 
7.42E+03 
7.43E+03 
7.44E+03 
7.44 E +03 
7.15E+03 
7.17E+03 
7.lSE+03 
7.J8E+03 

- q o c  L n i  

.i.18E+03 
3.19E+03 
3.5OE+03 
3.5 1E+03 
;.51E+03 
3.52E+03 
3.52E+03 
3.54E +03 
3.54E+03 East off-property in weeds 
3.55E+03 
3.5SE+03 
3.55E+03 
;.56E+03 
3.S6E+03 
3.57E+03 .-it drtvewav in STP 
3.57E+03 
3.SSE+03 
3.59E+03 
3.60E+03 
3.608+03 
3.60E 413 
3.61Et03 
3.61E+03 
3.61E+03 
3.61E+03 
3.61E+03 
3.62E+03 
3.62E+03 East off-property in weeds 
3.63E +03 
3.638+03 
3.63E+03 
3.648+03 
3.648+03 
3.648+03 
3.6SE +03 
3.65E+03 
3.668+03 
3.668+03 
3.668+03 
3.66E+03 Cow path 
3.678+03 
3.68E+03 Swamp area 
3.69S+03 
3.695 -03 
3.69Et03 
3.70E +03 
3.70E+03 
3.70E+03 
3.70E+03 
3.71 E+03 
3.72E+03 
-;.72E+03 
3.72E+03 
3.73E+03 
j .  74 E + 03 
3.74E+03 
3.74E+03 

. .T"L I v-, 

On bank of ditch with running water 



33 Removal Action # 14 Work Plan Addendum 

SHIELDED SPA-; (#1793) READINGS FOR RADIATION SURVEY 

,\KOUND THE SEWAGE TREATMENT PLANT 
. -  TO DETERMINE EXCAVATION BOUNDARY I N  SOILS 

July, 1993 

SPA-3 SPA-3 
Reading Reading 

E Coord N Coord Date (cp2m) ( cpm)  Comments 

!383100 

I 382875 
i 382800 
1382800 
1 383000 
1383000 
1383325 
1383300 
1382800 
1383310 
1383250 

- _  1382975 
1383300 
i 383300 
1383300 
1383300 
i 362900 
1383300 
I383400 
1382850 
1382800 
1383000 
1383300 
1383200 
1383300 
1382800 
1383275 
1382800 
1383000 
I382930 
I 382850 
I363300 
1382905 
1383200 
1383300 
I363300 
1382860 
I383200 
1383200 
1383200 
I382800 
I 383305 
1383200 
1383300 
1383100 
I362675 
i 362922 
i 383200 
1382950 
1 383300 
13S3100 

1383200 
! .i82850 
1383100 
1 jS3fOO 
i383200 

i 382900 

- 0 - e  . JSJLoO 

179800 
479575 
479900 
-179900 
479825 
179900 
479525 
480400 
180 175 
479875 
480200 
479950 
48oooO 
480550 
180800 
180600 
180275 
179900 
479900 
18OOOO 
18OOOO 
479800 
479850 
480525 
48032s 
480282 
479800 
480200 
j80000 

479926 
ax200 
480 125 
480775 
179700 
180300 
480500 
180250 
180125 
480350 
180650 
180600 
479850 
180300 
180375 
480750 
480600 
479895 
479900 
-180575 
480250 
480575 
.380500 
30700 
180675 
279950 
280525 
‘80400 
150475 

JUL-31-92 
JUL- 31 -92 
IUL-3i-92 
.AUG-03-92 
.A U G - 03 - 92 
X UG -03-92 
JUL-31-92 

A U G -04 - 92 
.A UG -03 - 92 
A U G -03 - 92 
.A UG -04 -92 
.A UG-03 -92 
.A UG -04 -92 
J UL -27-92 
: UL-27-92 
JUL -27-92 
A UG-04-92 
J U L  -26-92 
XUG-03-92 
AUG-04-92 
J UL -28-92 
JUL -28-92 

A U G -03 - 92 
JUL-27-92 
JUL -27 -92 
JUL- 27 -92 
AUG-03-92 
A UG -04 - 92 
JUL -28-92 

A U G  -03 -92 
J UL -28-92 
j UL -30-92 
JUL-27-92 
JUL-31-92 
J UL -27 -92 
JUL-27 -92 
AUG-04-92 
JUL -30-92 
JUL -27-92 
JUL - 27 -92 
J UL -27-92 

.A UG-03-92 
A U G - 04 - 92 
JUL-27-92 
JUL -27 -92 
J UL -27 -92 
JUL-j i -92 
JUL-16-92 
JUL-17-92 
4 UG -04 -92 
J UL -27 -92 
I UL - 17 - 92 
; :JL -27  -92 
IUL -27-92 
!LJL-.:1-9z 
.ruL -27 -02 
j UL-37 -92 
; UL - 27 -92 

7.48E+03 
7.49E+03 
i.S0E+03 
:.51E+03 
7.51E+03 

7.56E +03 
7.56E+03 
7.62E+03 
7.63E+03 
7.63E+03 
7.65E+03 
:.66E+03 
7.67E+03 
:.67E+03 
7.68E+03 
?.69E+03 
7.73E+03 
7.79 E + 03 
7.79E+03 
7.80E+03 
7.838 +03 
7.63E +03 
7.848+03 
7.868+03 
7.90E + 03 
7.92E+03 
7.92E+03 
7.938 +03 
7.93E+03 
7.94 E +03 
7.96E +03 
7.99E+03 
8.0 1 E +03 
8.02E+03 
8.07E+03 
S.O7E+03 
8.08E+03 
8.09 E +03 
8.10E+03 
8.1 1E+03 
8.12E+03 
S. 12E+03 
Y.l8E+03 
Y.2OE+03 
Y.21E+03 
S.22E+03 
S.24E +03 
8.21E +03 
d.2SE+03 
8.25E+03 
S.26E+03 
S.26E +03 
Y.26E+03 
S.29E+03 
3.29E+03 . 
8.29E+03 
5.30E+03 

7.51 E+03 

3.7JE+03 
3.75E+03 
.;.75E+03 
3.76E+03 
3.76E+03 
3.768+03 
3.78E+03 
3.78E +03 
3.8 1 E +03 
3.82E +03 
3.82E +03 
3.83E+03 
3.83E+03 
3.84 E + 03 
3.84E +03 
3.84E +03 
3.85E+03 
3.87E+03 
3.90E+03 
3.908+03 
3.90E+03 
3.92E+03 
3.928+03 
3.92E$03 
3.93E+03 
3.95E +03 
3.96E+03 
3.%E+03 
3.97E+03 
3.97E +03 
3.97E+03 
3.98E +03 
4.00E+03 
4.01 E+03 
4.01E+03 
4.04E+03 
4.04E+03 
404E + 03 
4.05E+03 
4.05E+03 
4.06E+03 
4.06E+03 
4.06E +03 
409E +03 
4.10E+03 
4.11 E+03 
1.11 E +03 
4.12E+03 
1.12E +03 
-t.13E+03 
4.13E +03 
J. l3E+03 
;.13E+03 
1.13E +03 
4. i 5E +03 
4.15E+03 

1.15E+03 
1.1SE+03 

Swamp area 
Cow path 

Swamp area 

i00’ past last grid point 

NE property line at high voltage tower 

Cow path 
Swamp area 

Unable to survey to next grid point due to high grass 

Along fence In northeast corner inside STP 

Near drive in STP 

%E property line at high voltage tower 

Highest of 3 readings 

Swamp area 

Highest o f  3 reaaings , , .. 
Highest of 3 resaings 3%‘ 
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. - _ ~ -  -~ 
~ ---S HI EL D E D-S PA ri(.#-1.793_)- R E A  D-I N GS FO R RAD! ATJO-N S U R VEY 4 

ro DETERMINE EXCAVATION B O U N D A K Y  I N  SOILS 
AKOUND TI IE  SEWAGE T R E A T M E N T  PLANT 

SPA-3 SPA-3 
Reaoing Reading 

I: Coord N Coord Date (cp2m) ( c p m )  Comments 

- _  

. .^-..An . .'03JUU 

: .7s1930 
;.3S3100 
: 35256.5 
: 32825 
1382905 
1383150 
i 383200 
i 383300 
1383200 
1383300 
1382855 
1383300 
1382900 
13S2800 
-33  100 

17s3200 
; 363025 
i 362875 
1383075 
1382900 
1382900 
1383300 
1383200 
13s2915 
1383000 
1383125 
1383200 
I382850 
1382875 
I382965 
I383000 
1383300 
1 3829 1 5 
ijS3100 
1383100 
1383100 
1383300 
1383300 
I383300 
1382825 
1383100 
I382900 
.i 382900 
1-333050 
! 383200 
! 383200 
i ;83200 
! .7?83250 
I -<St900 
i 382975 
! .:s3200 
: 331.50 
1583300 
i 32850 
. :s2315 .~ 

40650 
180200 
ASO57.F 
180 125 
:so200 
180000 
479928 
180625 
180700 
480450 
480725 
479950 
480625 
480200 
4s0200 
180475 
479875 
179926 
1soooo 
479950 
479925 
480250 
180350 
4so550 
479760 
179800 
479950 
180425 
480 125 
479892 
480210 
479875 
480675 
480025 
4230450 
480400 
479975 
480325 
480300 
480425 
480 100 
479900 
479765 
479950 
479950 
480230 
480275 
1so500 
4s0200 
179975 
JS0250 
1S0400 
479900 
480375 
179925 
AS0250 
480225 
480550 

jUL-27-92 
J U L - 30 - 92 
J UL -27-92 
JUL-50-92 
JUL - 2s -92 
JUL -26-92 
X U G - 03 - 92 
JUL - 17 -92 
J UL - 27 -92 
JUL -27-92 
JUL -27 -92 
JUL-31-92 
J UL'- 27 -92 
J UL - 28-92 
J UL - 26 -02 
J UL -27 -92 
A U G - (I3 - Y 2 
X U G - 0 3 - 02 
J UL -28 -92 
AUG-03-92 
J UL - 30 -92 
A UG -04 -92 
J UL -27 -92 
JUL -27 -92 
JUL-31-92 
AUG -03-92 
AUG-03-92 
JUL -27-92 
J UL - 30 -92 
J UL - 31 -92 
J UL - 30 - 92 
A UG -03 -92 
JUL -27 -92 
JUL-30-92 
JUL - 27 -92 
J UL -27 -92 
A UG -03-92 
J UL - 27 -92 
J UL - 27 -92 
J UL-27-92 
JUL - 26 -92 
A U G - 03 - 92 
JUL-31-92 
JUL -30-92 
AUG -03-92 
JUL -27 -92 
JUL-27 -92 
JUL -27 -92 
,\UG-O4-(,2 
J U L - .;O - 92 
J UL - .30 - 92 
J U L  -27 -92 
AUG-03-Q:! 
J UL - 27 -92 
JUL-.;l-92 
.AUG-04-92 
.AUG-O4-92 
JUL -27 -02 

ii - - ? -  I ,,, 
9 . J . 3 L -  TV.7 

S . -34 E + 03 

d.36E +03 
8.37€+03 
S.38E +03 
S.38E+03 
S.-iSE+03 
S.38E +03 
S.39E +03 
S.39E+03 
8.40E +03 
S.4OE+03 
S.JIE+O3. 
S.42E+03 
S.42E+03 
8.42E+03 
S.43€+03 
S.44E+03 
S.44E+03 
S.45E+03 
8.466 +03 
8.47E +03 
S.4SE+03 
SSOE+03 
S.51 E+03 
S:5 1 E +03 
8.5 1 E +03 
S.S2E+03 
8.52E+03 
S.52E +03 
S.S2E+03 
S.52E+03 
S.53E+03 
SS3E+03 
S.55E+03 
S.56E+03 
S.S6E+03 
S.S7E+03 
8.59E+03 

8.34E +03 

Y.61 E+03 
Y.61E+03 
S.62E+03 
5.65 E + 03 

S.65E+03 

S.66E+03 
5.67€+03 
&69E+03 
S.69E +03 
8.70E +03 

S.65E+03 

S.65E+03 

S. i3E+03 
5.73E+03 
5.76E+03 
8.76E+03 
5.76E+03 
8.7GE+03 

I.::E+03 
1.17Ei-03 
4.17E +03 
1.18E+03 
1.19E+03 
1.19E+03 
:.19E+03 
1.19E+03 
1.19E+03 
4.20E+03 
4.20E+03 
1.20E+03 
4.20E+03 
4.21E+03 
1.21E+03 
1.21E+03 
421E + 0 3  
1.22E+03 
1.22E+03 
4.22E+03 
4.23E+03 
423E +03 
4.24E+03 
4.24E+03 
-1.25E+03 
4.26E+03 
4.268+03 
4.26E io3  
4.268+03 
4.26E+03 
4.26E+03 
1.26E+03 
4.26E +03 
1.27E+03 
1.27E+03 
4.28E+03 
1.28E+03 
4.28E+03 

4.30E+03 
4.31E+03 
1.31E+03 
1.3 1 E +03 
1.33E+03 
4.33E+03 
1.33E+03 
1.33E +03 
1.33E+03 
1.34E+03 
4.3SE+03 
1.35E +03 
1.35E+03 
;.37E+03 
1.37E+03 
1.38E + 03 
A. 3s E + 0 3  
1.3SE + 03 
1.38E +03 

1.29E +03 

At driveway in STP 
Highest ot 3 reaaings 

Along the fence 

In ditch 

Approx 5' from next grid point stake inside STP fenci 

Along tence in northessr corner inside STP 

.U W corner outside STP (wet I 



35 Removai Action # 14 Work Plan Addendum 
SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
i'0 DETERMINE EXCAVATION BOUNDARY IN SOILS 
, \ R O U N D  T H E  SEWAGE TREATMENT PLANT 

July, 1993 

SPA-3 SPA-3 
Reading Reading 

E Coord N Coord Date (cp2m) (cpm! Comments 

: -382800 
i -333200 
I383200 
! 382870 
!382918 
!383100 
!383100 
! 382885 
1382910 
! 382850 
i 383300 
1383300 
1382885 
i 383025 
1383100 
! 363175 
1x2975 
i 383 1 SO 
I382860 
! 383000 
1383100 
1383125 
1382905 
1382885 
1382980 
1383175 
1383200 
1382875 
1383225 
1382850 
I383200 
1383200 
! 382880 
! 382950 
1382900 
1383100 
1383175 
1383 120 
1382853 
1 38292 1 
I382900 
1383000 
I383 100 
1382905 
1382854 
1383125 
1.383 1 00 
! 383075 
1332975 
i -382975 
383300 

132912 
: .is3 100 
i 353 150 
: 33075 
13831 IS 
1382875 
I362900 

480 too 
40525 
480250 
180200 
480025 
180425 
180075 
480200 
480025 
180200 
180450 
480300 
479925 
179950 
43002s 
179875 
40210 
480200 
479950 
480325 
479950 
4so100 
480025 
479950 
480210 
430175 
480200 
480175 
480200 
480175 
480175 
480250 
480200 
180225 
480000 
4soooo 
480200 
430250 
479925 
JsOOOO 
480275 
480300 
180325 
180 175 
179925 
160075 
1S0350 
179970 
180250 
480230 
lS0475 
179725 
4037.5 
180 175 
SO300 
lS0250 
1801 50 
~SOO00 

j UL-2-92  
J UL-27 -92 
j UL - 27 -92 
J UL -28-92 
JUL-30-92 
1 UL - 27 -92 
AUG-04-92 
J UL - 28 -92 
J UL - 30 -92 
JUL -28 -92 
J UL - 27 -92 

A UG -04 -92 
J UL -30 -92 
AUG-03-92 
A UG -04 -92 
.A U G - 03 - 92 
J UL - .;O -92 
A U G - 04 - 92 
JUL-31-92 
JUL -28 -92 
AUG -03-92 
XUG-04-92 
J UL - 30 - 92 
JUL -30-92 
J UL -30-92 
A UG -04 - 92 
A UG -04 -92 
J UL - 30 -92 
AUG-04-92 
J UL - 30-92 
AUG-04-92 
JUL-27-92 
JUL -26-92 
AUG 4 4 - 9 2  
1 UL -26-92 

AUG-03-92 
AUG-04-92 
JUL - 29 -92 
JUL-31-92 
J UL -26 -92 
A UG -04 -92 
JUL-2s-92 
J UL -27 -92 
JUL - .<O-92 
JUL-31-92 
h U G -04 -92 
J UL - 27 -92 

.A UG -03 - 92 

.A UG -04 -92 
JUL-jo-92 
J UL -27 -92 
JUL--31-92 
J UL -27 -92 

.A UG -04 - 92 
J UL -23-92 
J UL -19-92 
J UL -50-92 
JUL-28-92 

d.7SE+03 
8.78E+03 
9.SOE +03 
S.82E+03 
8.82E +03 
Y.84E+03 
S.84E +03 
S.88 E +03 
S.S8E+03 
Y.93E+03 
S.93E+03 
S.95E +03 
S.96E+03 
8.97E+03 
5.96 E +03 
S.99E+03 
9.00E+03 
3.03E+03 
9.04E +03 
9.06E+03 
9.06E +03 
9.07E+03 
9.08E+03 
9.13E+03 
9.14E +03 
9.14E +03 
9.14E+03 
9.17E +03 
9.18E+03 
9.19E+03 
9.20E +03 
9.20E +03 
9.21E +03 
9.2 1 E +03 
9.22E+03 
9.22E+03 
9.23E +03 
9.23E +03 
9.25E+03 
9.25E+03 
9.2SE +03 
9.30E+03 
9.30E +03 
9.336+03 
9.34E+03 
9.34E +03 
9.3SE+03 
9.36 E + 03 
9.37E+03 
9.39E+03 
9.39E +03 
9.40 E + 03 
3.40E + 03 
?.40E+03 
9.41E+03 
9.42E +03 
9.43E+03 
9.43E+03 

4.39 E +03 
1.39E+03 
1.4OE+03 
1.4 1 E +03 
1.41E+03 
1.42E+03 
1.42E +03 
4.448+03 
4.44E +03 
1.47E+03 
4.47E +03 
1.48E+03 
4.48E+03 
4.49E +03 
1.49E+03 
1SOE +03 
l.S0E+03 
1.52E +03 
4.52E +03 
4.53E+03 
1.53E+03 
4.54E +03 
4.54E+03 
1.57E+03 
4.57E+03 
4.57E+03 
4.57E+03 
Ci9E +03 
4.59E+03 
4.60E+03 
4.60E+03 
4.60E+03 
1.61E+03 
4.6 1 E +03 
4.61 E+03 
4,61E+03 
4.62E+03 
4.628+03 
1.638+03 
4.63E +03 
4.648+03 
1.658+03 
4.65E +03 
J.67E +03 
1.67E+03 
1.67E +03 
4.68E +03 
1.66E+03 
4.69E+03 
4.70E+03 
1.70E +03 
1.70 E + 03 
4.70E+03 
4:.70E+03 
4.71E+03 
1.71 E +03 
4.72E +03 
1.72E +03 

In ditch 

In ditch 

NE property line at high voltage tower 

.-\long the fence 
Along fence in northeast corner inside STP 

Along the fence 
Along fence in northeast comer inside S T P  
Along fence in northeast corner inside SIT 

Along fence in northeast corner inside STP 

Along fence in norrheast corner inside ST" 

Along fence in northeast corner inside ST" 

Edge of water tilter 

.Along tence in northeast corner inside STP 
2nd time takins this readine - 039 
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___ _ _  - -- - - - _. - 5 I1 I E L-D E D S PA=-Y( # 1793VR I5A D I N G S- FO R K A D I-AT1 0 N S U RVEY - 

\ R O U N D  T I I E  SEWAGE TREATMENT PLANT 

- .- 

rn DETERMINE EXCAVATION ~ O U N D A R Y  I N  SOILS 

SPA-; SPA-; 
Reading Reading 

E Coord N Coord Date ( c p 2 m )  ( cpm)  Comments 

. ---e-.- 
! 2 O L Y L 3  

: jS27SO 
: -;s3000 
i3S3125 
: 3S3000 
i 383075 
1383105 
1382850 
1383225 
1382982 
i383100 
1382775 
I383060 

- _  1382900 
i 382900 
i 383025 
i 333060 
i 383060 
I383123 
1383075 
1383075 
1382975 
1383060 
1382900 
1383025 
1383025 
1382875 
1382884 
1383075 
1383100 
1383250 
1383050 
1383025 
1383200 
1383100 
1382900 
1382922 
1383000 
1383060 
13831 10 
I382877 
1383025 
1383125 
1383130 
I383000 
1383125 
1382875 
13S297.5 
1383125 
1332662 
I383060 
1383122 
; jS3 125 
i 382975 
! -383060 
-3329 19 

GO19S 
JSO 1 50 
SO350 
1802SO 
AS0272 
479926 
480250 
480100 
480 175 
480210 
480250 
480100 
48031 1 
480 175 
480225 
480300 
4803 1 1 
48031 1 
480225 
480300 
480300 
480228 
4803 1 1 
479760 
479900 
480300 
480 100 
479950 
480300 
480287 
479925 
479970 
480300 
479925 
480250 
480025 
48OooO 
480252 
1803 15 
480250 
480 100 
480300 
480275 
480205 
48027s 
480225 
4s0200 
480227 
lS0250 
179725 
180315 
1s0225 
:so 12s 
480226 
A803 15 
280025 
AS0299 
180315 

7 . 7 -  -"  n*  
J VL-.'U-'.L 

J UL - .:o -02 
JUL-IS-92 
JUL-29 -02 
J U L  -3s -92 

.A U G - 03 - 92 
JUL - 29 -92 
JUL -26-92 

.A U G -04 - 92 
J U L  - 30 -92 
JUL -27-92 
J UL - 28 -92 
JUL -29-92 
J U L - ?O -92 
,A U G -04 - 92 
J UL - 29 -92 
JUL-29-02 
JUL-29-92 
J U L  - 29-92 
J UL - 29 -92 
J U L  - 29 -92 
J U L  - .;o -92 
J UL - 29 -92 
JUL-31-92 
AUG -03-92 
J UL - 29 -92 
J UL - 26 -92 
JUL-30-92 

. JUL -29-92 
JUL-27-92 
A U G -03 - 92 
A UG -03 - 92 
J UL -29 -92 
X U G - 03 - 92 
J UL - 29 -92 
J UL -30-92 
J UL -28-92 
J UL - 26 -92 
J UL - 29 -92 
J UL - 29 -92 
JUL -28-92 
J U L  - 29 -92 
J UL - 29-92 
JUL -29-92 
J U L  -2s-92 
J U L  - 29 -92 
J U L  - 18 -92 
J u L - .>o - 92 
1 U L  - 29 -92 
JUL-.;l-92 
J U L  - 29 -92 
J U L  - 29 -92 
:\ U G - 04 - 9 2 
JUL-?O-92 
J UL -29-92 
-! U L - .;O - 92 
J U L  -29-92 
J UL - 29 -92 

?.43E+03 
9.45E+03 
9.4SE+03 
3.46E +03 
9.47E+03 
9.47E +03 
9.47E+03 
9.48E+03 
9.49E+03 
9.53E+03 
9.53E+03 
954E +03 
9.57E+03 
9.6 1 E +03 
9.61E+03 
9.61 E+03  
9.62E+03 
9.62E+03 
9.63E +03 
9.64E+03 
9.65 E + 03 
9.66E +03 
9.67E +03 
9.6SE+03 
9.69E +03 
9.71 E+03  
9.72E+03 
9.72E+03 
9.72E +03 
9.72E +03 
9.72E+03 
9.73E+O3 
9.74E+03 
9.74E+03 
9.7SE+03 
9.7GE+03 
9.76E+03 
9.76E+03 
9.77E +03 
9.77E+03 
9.78E+03 

9.78E+03 
9.78 E + 03 
9.79E + 0 3  
9.80E+03 
9.8 1 E +03 
3.8 1 E +03 
0.8 1 E +03 
9.82E+03 
9.82E+03 
9.82E+03 
9.62E+03 

9.78E+03 

9.83E+03 
9.83E+03 
O.S4E+O3 
9.84E+03 
9.65E+03 

a -79 *.ILEi-O3 
1.73E +03 
&73E+O3 
<.73E+03 
4.74 E i 03 
4.74E+03 
4.74E+03 
4.74 E +03 
4.75E+03 
4.77E +03 
4.77E +03 
4.77E +03 
4.79E +03 
4.81E+03 
4.81 E+03 
4.81E+03 
4.SlE+03 

1.82E +03 

4.83E+03 

4.84E+03 
4.84E+03 

1.8 1 E +03 

4.82E+03 

4.83E+03 

4.85E +03 
4.86E +03 
4.86E+03 
4.86E +03 
4.86E+03 
4.86E+03 
4.86E +03 
4.87E +03 
4.87E+03 
4.87E +03 
4.88 E + 03 

4.88E+03 
4.88E+03 
1.89E+03 
4.S9E +03 
4.89E +03 
4.89E +03 
4.89E+O3 
4.89E +03 
2.90 E + 03 
4.90 E + 03 
4.9 1 E +03 
1.91Ei03  
1.9 1E i o 3  
;.91E+03 
1.9 1 E i O 3  
1.91E+03 
1.91Ei03  
4.92E+03 
4.92E+03 
1.92E+03 
4.92E +03 
4.93E+03 

4.88E+03 

.Along fence in northeast corner inside STP 
Highest of 3 readings; along the fence 

Highest of 3 readings 

Highest of 3 readings - NW corner outside Sn (wet) 

Xighest of 3 readings 

Highest of 3 readings 

Highest of 3 readings 

Highest of 3 readings 
Highest of 3 readings 

Actual N coordinate is 480287.5 
Highest of 3 readings 
Highest of 3 readings: Edge of water filter 

Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 

Highest of 3 readings 
Highest of 3 readings 

Highest of 3 readings 
Highest of 3 readings 
Ilighesi of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 

Highest of 3 readings 
Fiighest of 3 reaaings 
Highest of 3 readings 

iliphest of 3 reaaings 
Highest of 3 reaaings 
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5EIIELDED SPA-; 1#1793) READINGS FOR RADIATION SURVEY 
-. YO DETERMINE EXCAVATION BOUNDARY I N  SOILS- -- 

/\KOUND TIIE SEWAGE TREATMENT PLANT 

: -. - 45 '94  
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S PA- 3 'S PA - 3 
Reading Keading 

E Coord V Coord Date (cp2m) ( c p m )  Comments 

3 

a 
I3 

I3 

B 

B 
B 
a 

!3 

3 

9 
3 

: 3830SO 

! 3S3 I S  
: 382875 
i -383075 
1383100 
1383000 
1383100 
1383050 
1383250 
1383025 
1383025 
1383025 
I383050 
i 38275-5 
i 382865 
i 382875 
13S2875 
I383000 
1383050 
138302s 
I383035 
1382902 
1383035 
1383035 
1383035 
1383050 
1383050 
1383050 
I383075 
13S3000 
1383000 
I383050 
1382775 
1382870 
13829 10, 
1383050 
1383075 
1383075 
!383125 
!383126 
I383 127 
I3828 19 
1382883 
1382975 
! 3s3000 
! 383000 
I .38304O 
1 3s3oso 
i.mo50 
i 383050 
!3S3050 
! X3060 
1.;83060 
i jS307.i 
: .?83075 
i -383 12 1 
!382760 

: 383 100 
- -  

4 0 3 0 3  
480300 
is0205 
J80050 
180300 
479926 
180262 
480208 
180300 
180175 
480275 
480275 
480275 
180304 
lS0 1 so 
479950 
479700 
480075 
480255 
180300 
480275 
480275 
479700 
180275 
480275 
480275 
480300 
480300 
480302 

480247 
180250 
4S0305 
a 0  150 
480 125 
480 175 
GO290 
479875 
480290 
480205 
480205 
480205 
lS0 150 
179950 
180225 
180245 
lS0246 
is0275 
18030 1 
180297 
180300 
JS0296 
AS0306 
180306 
180297 
480 125 
GO225 
is0150 

i80298 

J UL - 29 -92 
JUL-27-92 
J UL - 29 -02 
JUL-.;O-92 
J UL - 29 -92 
.I U G -03 - 92 
J UL - 28 -92 
JUL -27-92 
JUL - 29 -92 
AUG-04-92 
J UL -29-92 
J UL - 29 -92 
J UL - 29 -92 
J UL-29-92 
J U L - 30 - 92 
JUL-.;l-92 
JUL-jl-92 
I UL -.;0-92 
J UL - 28 -92 
JUL -29-92 
JUL-29-92 
JUL-29-92 
JUL-31-92 
J UL - 29 -92 
JUL -29-92 
J UL -29 -92 
JUL-29-92 
JUL -29 -92 
JUL-29-92 
J UL - 29 -92 
J UL-28-92 
JUL -28-92 
J UL - 29 -92 
JUL -.;0-92 
J UL - 30 -92 
J UL - 30-92 
J UL -29-92 
AUG-03 -92 
J UL - 29-92 
JUL -3 -92  
JUL - 29 -92 
J UL - 29 -92 
J U L - .;O - 92 
J UL - 10 - 92 
J UL - .?O -92 
JUL - 28 -92 
J UL -26-92 
JUL - 29 -02  
JUL -29 -92 
J UL -29-92 
JUL -29-92 
J UL - 23 -92 
j UL -29-02 
J U L  -29 -92 
J UL - 29 -92  
-\ U G -04 - 9 2 
J UL - 29 -92 
-! UL - 30 -92 

9.86E+o3 
9.86E+03 
9.86E +03 
').87E +03 
9.87E+03 
9.88 E + 0 3 
9.89E+03 
9.89E+03 
9.91E+03 
9.92E +03 
9.93E+03 
9.93 E + 03 
9.94E+03 
9.94E+03 
9.9SE+03 
9.95E+03 
9.95E+(33 
9.95E+03 
9.95E+03 
9.95 E + 03 
9.96E+03 
9.96E+03 
9.97E +03 
9.97 E + 03 
9.97E+03 
9.97E+03 
9.97E +03 
9.97E+03 
9.9SE+03 
9.98E+03 
9.99E+03 
9.99E+03 
9.99E+03 
1 .OO E + 04 
1 .OOE +04 
1 JOE +04 
I .OOE +04 
1 .OOE +04 
1.00E+O4 
I.OOE+04 
I .OO E + 04 
1 .OOE +04 
1.0 I E +04 
i.OIE+OJ. 
1 .0 1 E +04 
1 .O 1 E +01 
1.0 I E +04 
1.01 E +C)4 

I .O 1 E +04 
1 .U 1 E +04 
1 .O 1 E +04 
I .0 1 E +04 
I .O 1 E +04 
1.01 E +04 
1.01 E +t)J 
i .U 1 E + 01 
I .0 I E 4-04 
I.OZE+O? 

:.93E+03 
1.93E+03 
;.93E+03 
1.94E +03 
1.94E +03 
&.94E+O3 
1.95E+O3 
1.95E+03 
4.96E+03 
4.96E+03 
497E +03 
1.97E +03 
4.97E +03 
&.97E+03 
J.98E+03 
1.98E +03 
1.98E +03 
4.98E+03 
1.9SE + 03 
1.9SE+03 
4.98E+03 
4.98E +03 
4.99E+03 
4.99E+03 
4.99E+03 
4.99E+03 
4.99E+03 
4.99E+03 
4.99E +03 
4.99E+03 
5.00E +03 
5.00 E + 03 
S.OOE+03 
5.OOE+03 
5.OOE +03 
5.00E+03 
S.OOE+03' 
5.00E+03 
.i.OOE +03 
5.OOE +03 
500 E + 03 
S.OOE+03' 
5.05E +03 
XOSE +03 
5.05 E +03 
5.05E +03 
5OSE +03 
5.05 E + u3 
S.OSE + 0 3  
?.OSE+03 
LOSE +03 
.:.OS E + 0 3 
3.05E +03 
S.O5E+03 
.5.05E+O3 
5.05E+03 
.'1 .OS E + 03 
5.10E+03 

Highest or 3 readings 
Highest ot 3 readings 
Highest of 3 readings 
Highest of 3 readings 

Highest of 3 readings 

Highest of 3 readings - Along ience in northeast cor: 

Highest of 3 readings 
Highest of 3 readings: Wet stream 
Highest or 3 reaaings 
Highest ot 3 readings 
Highest of 3 reaaings 

Highest of 3 readings 

Highest of 3 readings 
Highest of 3 readings 
Highest ot 3 readings 
Highest of 3 readings 
Highest of  3 reaaings 
Highest of 3 readings: muddv and slushy 
Highest of 2 readings 

Highest of 2 readings 
Highest of 3 readings 

Highest of 3 readings: muddv and slushy 

Highest o i  i reaoings - 2nd time taking this reading 

Highest of 3 readings 

Highest or 2 reaoincs 

Highest or 3 reaoings 

041 
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51iIELDED SPA-3 (#1793) R E A D I N G S  FOR RAi)IhTION SURVEY - 
r0 IIETERMINE EXCAVATION OOUNDARY I N  SOILS 
, \ R O U N D  THE S E W A G E  T R E A T M E N T  PLANT 

SPA-3 SPA-3 
Rcading Reading 

E Coord N Coord Datc (cp2m I Icpm) Comments 

!3 . X2855 
. -332878 
i 383050 
! 333050 
383050 

i 383070 
1383125 
1383150 
1363150 

13 1382880 
1383050 
1383050 
1383100 

- - B  1383100 
!363125 
i393125 
i -382800 
1362S50 
1362675 
1362880 
1382925 
I383075 
1363075 
1383075 
1383100 
1382850 
1382879 

B 1382880 
1382900 
1382900 
1382924 

B 1362987 
1383 100 
I 383120 
! 382880 

B 1382912 
B 1362923 

1383000 
1383045 
1383050 
1383150 
1382900 
1383000 
1383075 
1383100 
1 382850 

B i 382900 
1383225 
! 332882 

B i 382883 
B 138291 1 

i 783028 
i 383300 
138302s 0 4 2 :333150 
i 382900 
: -382925 
i 363250 

179925 
280 100 
480295 
180298 
480299 
lYO300 
480200 
479875 
480 125 
480050 
480285 
480280 
480225 
4S0280 
160025 
1SO I75 
480 150 
4so 1 50 
480 125 
479950 
46018S 
480280 
460295 
480285 
480 125 
479702 
480 100 
480075 
480150 
480100 
180000 
4s02 10 
SO275 
460225 
460 100 
479760 
460000 
4802 10 
460275 
480275 
4 8 m  
480050 
460225 
4S0275 
480 100 
479704 
179755 
479925 
179950 
479925 
479725 
17987.5 
480075 
180075 
'SO 100 
1S0075 
4s0025 
L79900 

j EL - .; 1 - 92 
JUL-18-92 
j UL - 29 -92 
J UL -19-92 
JUL-29-92 
J UL - 29 -92 
.A UG -04-92 
.AUG-03-92 
:\UG-04-92 
J UI, -30-92 
J UL - 29 -92 
J UL -29 -92 
JUL-27-92 
J UL -27 -92 
,A U G -04 - 92 
.A U G -04 - 92 
JUL-.;O-92 
J U L - 30 - 92 
J U L - -30 - 92 
J UL - 30 -92 
J U L - 70 - 92 
J UL - 29 -92 
J UL - 29 -92 
J UL -29-92 
h U G -04 -92 
J UL - 31 -92 
J UL -28-92 
J U L - -30 - 92 
J UL - 30 -92 
J UL - 28-92 
JUL-28-92 
J UL - 30 -92 
J UL - 27 -92 
J UL -29-92 
J UL - 2s -92 
JUL-31-92 
J UL -26-92 
JUL-27-92 
J UL - 29 -92 
J UL -29-92 
.AUG-03-92 
J UL - 30 -92 
JUL -28-92 
J UL-29-92. 

.A U G -04 -92 
jUL-31-92 
JUL- ; I  -92  

,A UG -03 -92 
; LIL -70-92 
!EL-3-92  
: U L - j I  -92 
.AUG-tJ3-91 
.iUG-03-92 
.A U G -04 - 92 
.A U G - i I4 - 93- 
J UL -.31-92 
J U L - ' 0  - 92 
:I UG - 0 3  -92 

: ULE+UJ 
! 02E+O4 
i.O2E+O4 
1.02E +04 
! .02E +04 
1.02 E + 04 

:.02E+O4 
1.02E +04 

1.02E +04 
1.03E+04 
I .03E+04 
1.03E+04 
1.03E+04 
1.03 E +04 
1.03E+OJ 
1.03 E +04 
I .0?E +04 
l.O4E+OJ 
1.04E+04 
I .O4E+04 
1.04E+OJ 
1.04E+01 
1.04 E + 04 
1 .OJE +OJ 
I .OJE +04 
I .0SE +04 
I.OSE +04 
I .OSE +04 
1.05E +04 

1.OSE +04 

1.0SE+04 

I .OS E + 04 

1.OSE+O4 

I.OSE+O4 
I .06 E + 04 
I .06E +04 
1.06 E + 04 
1.07E +04 
1.07E+04 
1.07E +04 
1.07E+OJ 
I.O8E+O4 
l.O8E+04 
1.08E+O4 
1 .O6E +04 
1.03 E +04 
! .WE +04 
I .09E +04 
i.lOE+(N 
! IOE+O-l 
1. IOE +04 
! .10E+04 
i.lOE+O4 
1.1 1E+O4 
! .12E +04 
!.13E+04 
! .13E +04 
i. 13E +04 

5. iuEilj.3 
;.10E+03 
5. IOE+03 
5.10E+03 
5.10E+03 
.S.lOE+03 
5.10E+03 
j.iOE+03 
5.lOE+03 
5.15E+03 
5.15E +03 
5.15E+03 
5.15E+03 
5.15 E +03 
5.15E+03 
5.15E +03 
5.2OE + 03 
S.?OE+03 
S.2OE+03 
S. ZOE + 03 
5.20 E + 0 3 
5.20E+03 
5.20E+03 
5.20E + 03 
S .2OE + 03 
S.2SE+03 
5.2SE +03 
5.2SE+03 
5.2SE+03 
S.2SE + 03 
S.25E+03 
j.25E +03 
5.25E+03 
5.2s E + 03 
5.30E+03 
S.30E+03 
5.30E+03 
5.35E +03 
5.3SE+03 
S.3SE+03 
5.3SE +03 
5.40E+03 
5.JOE +03 
5.SOE +03 
5.lOE +03 
5.4SE+03 
T.15E+03 
5.1SE+03 
5.50Ei0.7 
5.50 E + 03 
5.5OE+03 
5.iOE +03 
5.5OE +03 
5.55E +03 
5.60E + 0 3  
5.65E+03 
5.6SE +03 
5.65E +03 

[Highest of 3 readings 

Highesr or 3 readings 

Muddy and slushy 

Along'the fence 
Highest of 3 readings 

Cow path 
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- >IiIELDBD SPA--3 (#I7931 READINGS FOR RADIATION SURVEY - .  

._ I'O DETERMINE EXCAVATION BOUNDARY O F  300 pCi/p TOTAL URANIUM 
I N  SOILS AROUND THE SEWAGE TREATMENT PLANT 

SPA-3 SPA-3 
Reading Keading 

Comments E Coord N Coord Date fcp2m) ( cpm)  

- _  

1382940 
1382940 
1382925 
1382940 
I382925 
1382925 
I383310 
1382940 
1363325 
1383310 
i 382940 
13833!0 
1383310 
I383310 
l3S3310 
I383270 
I382925 
I383310 
13833 10 
1383310 
1 3829 17 
1382940 
1382920 
1383310 
1383310 
1383273 
1 38292 1 
I382925 
I38292 1 
1382917 
I383120 
1383275 

. 1382975 
1383275 
1383100 
1383275 
1383035 
138292 1 
1383100 
1382925 
1383100 
1382923 
I382923 
1383072 
I383275 
I383085 
1383085 
1 38292 1 
1382925 
1383085 
I383072 
1 39292 1 
I383000 
1 s3soso 
i 382950 
1383030 
1382921 
! 383275 

~soooo 
479925 
480000 
480025 
479915 
479975 
180075 
479950 
179900 
180100 
479975 
A79975 
479925 
480125 
480 170 
47997s 
479900 
480 150 
479950 
480000 
479900 
480050 
480000 
480025 
480050 
479975 
47997s 
m 2 0 0  
479925 
479925 
480200 
479950 
480200 
479970 
m o o  
479925 
480 100 
4801 10 
480174 
480025 
480 160 
4so1 10 
4so100 
480200 
47997s 
480200 
480 160 
480025 
4799SO 
480 1 50 
480165 
4799.50 
4s0200 
4s0200 
480200 
480100 
4SOlOO 
479973 

5-26-92 
5-26-92 
5-26-92 
d -16 -92 
d-26-92 
d -26 -92 
8-25-92 
3-26-92 
3-25-92 
S -25 -92 
5 -26 -92 
3-2s-92 
5-25-92 
5-25-92 
3-25-92 
3-25-92 
5-26-92 
15 -25 -92 
d-25-92 
3 -25 -92 
5-27-92 
5-26-92 
5-27-92 
S-25-92 
S -25 -92 
S-2s-92 
8-27-92 
S -26 -92 
S -27 -92 
S-27-92 
3-26-92 
3-25 -92 
8-26-92 
S-25-92 
5-26-92 
3-25-92 
S -26-92 
S-27-92 
S-26-92 
8-26-92 
S-26-92 
d-27-92 
5-27-92 
S -26 -92 
5 -25 -92 
S -26 -92 
5-16-92 
3 -17 -92 
3 - 26 -92 
S -26-93 
S -26-92 
5 -27-\>?_ 
< - 35 -92 
.$-26-92 
3 -26 -92 
5-26-92 
3 - 27 -92 
5-25-92 

5.13E+03 
6.46E+03 
6.58E+03 
6.67E+03 
7.16E+03 
7S2E +03 
7.57E+03 
7.67E +03 

7.90E+03 
7.928+03 
8.OSE +03 
8.12E+03 
S.35E+03 
S.4SE +03 
S.52E+03 
8.59E+03 
8.68E +03 
8.77E +03 
8.84 E + 03 
9.03E+03 
9.198+03 
9.68E + 03 
9 . 8 0 ~ + 0 3  

7 . 6 a ~ + o 3  

1.01 E +04 
1 .O I E +04 
1.04 E +04 
I .06E +04 
1.07E +04 
l.lOE+04 
1.12E +04 
1.15E +04 
1.16E+04 
1.17E+04 
1.18E +04 
1.20 E + 04 
1.2 1 E +04 
1.21E+04 
1.22E +04 
1.22E+04 
1.23 E + 04 
I .23 E +04 
1.24 E + 04 
1.2SE+04 
1.26E+04 
1.27E + 04 
I .30 E + 04 
1.30E +04 
I .3 1 E +04 
I .32E +04 
1.34E+04 
! .-3S E + 04 
!.36E+04 
1.36E+04 
i.3SE+04 
1.38E+04 
i .38 E + 04 
1.39E + 04 

1.57E +03 
3.23E+03 

' 3.29E+03 
3.34E+03 
3.58E+03 
3.76E+03 
3.79E+03 
3.84E +03 
3.84E+03 
3.95E+03 
3.96E +03 
J.O3E+03 
1.06E+03 
4.18E+03 
4.23E+03 
426E+03 
4.30E +03 
4.34E +03 
439E+03 
4.42E +03 
J.S2E+03 
4.60E+03 
4.848+03 
4.9OE +03 
5.OSE +03 
5.OSE +03 
5.20E+03 
5.3OE+03 
5.35E+03 
5.50E +03 
5.60E +03 
5.75E+03 
5.80E+03 
5.85E+03 
5.908+03 
6.00E+03 
6.05 E + 03 
6.05E+03 
6.10E+03 
6.10E +03 
6.15E +03 
6.15 E +03 
6.20E+03 
6.25E+03 
6.30E+03 
6.35E+03 
6.50E+03 
6.50E+03 
6.55E+03 
6.60E+03 
6.70E +03 
o.75E +03 
O.S0E+03 
6.SOE +03 
6.90E+03 
6.90E+03 
6.90E +03 
6.95E+03 

Along %est raa rope inside STP 
-\long west rad rooe inside STP 
Gravel 
Along west fad rope inside STP 
Gravel 
Gravel 
;\ppronmately 5 feet east of property fence 
Along west rad rope inside STP 
xppronmately 5 feet east of property fence 
.Appronrnately 5 feet east of property fence 
Along west rad rope inside STP 
.Appronmately 5 feet east of propenv fence 
,Appronrnately 5 feet east of propercy fence 
.Appronmatelv 5 feet east of property fence 
Aoproxirnatelv 5 feet east ot property fence 

Gravel 
.-\pproxlmatelv 5 feet east of property fence 
Approxtmately S feet east of property fence 
Approxtrnately 5 feet east of property fence 
Along Fence West of STP 
Along west rad rope inside STP 
Along Fence West of STP 
Approxtmately 5 feet east of property fence 
Approxlrnately 5 feet east of propeny fence 

Along Fence West of STP 
North of Incinerator (inside STP) 
Along Fence West of STP 
Along Fence West of STP 
Regulates Area Northeast of Incinerator 

North of Incinerator (inside STP) 

Regulated Area Northeast of Incinerator 

.Across Driveway from Incinerator 
Along Fence West of STP 
Regulated Area Northeast of Incinerator 
Gravel 
Regulated Area Northeast of Incineratof 
.-\long Fence West oi STP 
Along Fence West of STP 
Yorth of Incinerator (inside STP) 

Regulated Area Northeast of Incinerator 
Regulated Area Northeast of InCirIeratOr 
.Along Fence West ot STP 
Gravel 
.Across Driveway trom incinerator 
Yorth of Incinerator (inside STP) 
.-\long Fence West ot  STP 
'Jorrh oi  Incinerator (inside STP) 
Vorrh ot Incinerator I inside STP) ' k  '1, 
Yorrn ot Incinerator I, inside STP) * 

.-\cross Driveway trom Incinerator 

.Along Fence West of ST? s 

c .  

043 
.. . . 
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- __._ . .. - - .  - 5 - H I E E D E D - S P A ~ 3  (-#1793) IlE-ADINGS FOR RADI-A-TION SURVEY - - - _ _  
1’0 DllTERMINE EXCAVATION HOUNDAKY OF 300 pCi/g rOTAL URANIUM 
I N  SOILS AROUND T I I E  S E W A G E  T R E A T M E N T  PLANT 

SPA-3 SPA-3 
llcading Reading 

Comments I? Coord N Coord Datc (cp2m) (cpm) 

- _  

B 

B 
B 

B 
B 
B 

a 

B 

B 

i3 
3 
a 
I3 

3 

13s3025 
13s3015 
1383275 
1 3S32SO 
1383029 
1382925 
1382912 
133265 
I382925 
1382922 
138292 1 
138292 1 
I383084 
! 3s3000 
1383275 
1383028 
1383050 
I383275 
13829 12 
1383275 
138292 1 
1383015 
1383000 
1383275 
1383278 
138327 1 
1383923 
1383274 
13829 12 
1382925 
1383275 
1382921 
1383060 
1363275 
1383275 
1383270 
I383275 
1383027 
1383275 
1383275 
1383275 
I383000 
1363275 
1383275 
I383050 
I383275 
1383277 
I383055 
1383275 
I383083 
1383049 
138291s 
l3s327.s 
1383275 
1383075 
! 382923 

GO200 
:sooso 
179870 
479975 
480 100 
480 182 
480 129 
479900 
480050 
480079 
480072 
480050 
480 150 
480 190 

480 100 
480 125 
479988 
4so 124 
479990 
480000 
480082 
480 186 
479910 
479975 
479900 
480077 
479975 
480 175 
480181 
479872 
480150 
480165 
479974 
479873 
479900 
479909 
480 100 
479907 
479874 
479908 
JSOlS5 
479906 
479900 
480165 
479900 
479975 
4S0165 

4so 1 so 
480 125 
1so 124 
179005 
479875 
J8014.s 
SO075 
480 179 
480076 

47987 I 

479987 

3 - 26 - 9 1- 
S - 26-91 
s - 25 -92 
d-25-92 
S -26-92 
S -26-92 
S -27 -92 
S -25 -92 
S -26 -92 
Y -27-92 
8-27-92 
Y -27 -92 
5-26-92 
Y-26-99, 
S - 25 -92 
S -26 -92 
S -26 -92 
S-25-92 
d-27-92 
S - 25 -92 
S -27 -92 
S-26-92 
S -26 -92 
8-25-92 
5-25-92 
8-25-92 
S -27-92 
S-25 -92 
S -27 -92 
8-26-92 
8-25-92 
S-27-92 
S-26-92 
S-25-92 
8 -25 -92 
Y-25-92 
S -25 -92 
S-26-92 
8-25-92 
8 -25 -92 
S -25 -92 
8-26-92 
S-25-92 
8-25-92 
5-26-92 
S-25-92 
s-25-92 
d-26-91 
d-25-92 
S -26-91 
S - 26 - 92 
S-27-92 
s-25-97 
8 -25 -92 
d -26-92 
S -27 -92 
5-27-02 
5-27-92 

1.42E+04 
1.43E +04 
1.43E +04 
I .46E +04 
1.47E + 04 
1.47E+04 
1.47 E +04 
1.49E+04 
I .53E + 04 

l.S4E+04 
1.54E+04 
1 .54E + 04 
I.S5F+O4 
1.55E+04 
1.56E +04 
1.56E+04 
I .57E+04 
1.57E+04 
I .58 E + 04 
1.58E + 04 
1.58E+O4 

1.60E + 04 
1.62E+04 

1.65E +04 
1.66E + 04 
1.66E + 04 
1.68E+04 
1.7 1 E + 04 
1.71 E +04 

1.73E+04 
1.75E + 04 
1.7SE+O4 
1.76E +04 
1.7s E + 04 
1.79E+04 
1.60E +04 
l.S2E+04 
I .S3E +04 
1.84E +04 
I .S4E +04 
1 .S5 E + 04 
1.8SE+04 
I .ME +04 
1 .SSE +04 
I .ME +04 
I.s9E+O4 
I .S9E +04 
1 .S9E +04 
1.91 E +04 
1.93E+04 
I .94 E +04 
I .94E +04 
! .95E +04 
1.96 E +04 

1 5 3  E + 04 

1.59E+04 

1.6SE +04 

1.72E+04 

:.!OE +03 
:.ISE+03 
7.15E+03 
T.30E+03 
7.3SE+O3 
7.3SE +03 
7.35E+03 
7.4SE+03 
7.65E +03 
7.65E+03 
7.70E+03 
7.70E +03 
7.70 E + 03 
7.75E+03 
7.75E+03 
7 .  SO E. + 0 3 
7.SOE+03 
7.SSE+03 
i.S5E +03 
7.90E+03 
7.90E+03 
i.90E +03 
7.95E+03 
8.00E+03 
S.I0E+03 
8.25E +03 
8.25E+03 
8.30E+03 
8.30E+03 
S.408+03 
8.55E+03 
‘SS5E+03 
8.60E+03 
8.65E+03 
8.75E+03 
8.75E+03 
S.8OE+03 
8.90E+03 
8.95E+03 
9.00E +03 
9.10E +03 
9.15E +03 
9.20E+03 
9.20E+03 
9.25E+03 
9.25E+03 
.9.25E+03 
9.40E+03 
9.40E+03 
9.4SE +03 
3.45E +03 
9.45E+03 
3.S.iE+03 
9.6SE +03 
9.70E+03 
9.70E+03 
3.75E+03 
9.SOE+03 

Yorth of Incinerator I inside STP) 
.Across Drivewav from Incinerator 

Across Driveway from Incinerator 
North of Incinerator (inside STP) 
Along Fence West of STP 

Gravel 
Along Fence West of STP 
Along Fence West of STP 
Along Fence West of STP 
.Across Driveway from Incinerator 
Vorth of Incinerator (inside STP! 

.Across Drivewav from Incinerator 
Across Driveway from Incinerator 

Along Fence West 01 STP 

Along Fence West of STP 
Across Driveway from Incinerator 

Along Fence West of STP 

Along Fence West of STP 
North of Incinerator (inside STP) 
South Boundary #2 
Along Fence West of STP 
East Incinerator Boundary 
South Boundary # 1 

West Boundav #2 
North Boundary #2 
Across Driveway from Incinerator - Boundary for #3 

Xorth Incinerator Bounuarv 

Point #2 (SEI 
North of Incinerator (inside STP) 

East Boundary # I  

Uorth Bounaarv # I  
\cross Drivewav trom incinerator - Bounaarv 1or d 3  
\cross Driveway from incinerator - Bounaarv tor #3 
-\long Fence West of STP 

.Across Drivewav from Incinerator 

.Along Fence West ot STP - Hot Spot 

.Along Fence West of STP 

.-\long Fence West of STP - Hot Spot 
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- - - -  - - _ _  
SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
T3 DETERMINE EXCAVATION BOUNDARY OF 300 pCi/g TOTAL URANIUM 
IN SOILS AROUND THE SEWAGE TREATMENT PLANT 

SPA-3 SPA-3 
Reading Reading 

E Coord N Coord . Date (cp2m) (cpm) Comments 

B i 382923 
1383275 
1383290 
! 383025 
1383000 
1382925 
1383275 
1382925 

B ! 383275 
B 138292 1 

- -B 1382925 
1383290 

B ! 3829 19 
a 1382921 

1383060 
1383275 
1383280 

B 1383015 
1382975 
1383275 
1383290 
1383050 
1383070 
1383000 
1382940 
1382925 
1383025 
1383045 
1383080 
1383275 
1383015 
1383290 
1383025 
1382925 
1382925 
1382940 
1383000 

B 1383285 
1383290 
1383275 
138303 1 
1383290 
1383290 
1383290 
1383290 

B i 382925 
1-332925 

480072 
479980 
180184 

480180 
480175 
479895 
479925 
479975 
480 125 
480180 
480005 
480125 
480 1 30 
480145 
479880 
479900 
480084 
480165 
479885 
480175 
4801 39 
480145 
480175 
480075 
480 150 
480 165 
480125 
480150 
479890 
480085 
480 150 
4801 17 
480100 
480110 
480090 
480165 
479900 
480125 
479985 
480 125 
480025 
480100 
480075 
480050 
180075 
480 12s 

480 io0 

5-27-92 
8-25-92 
8-26-92 
8-26-92 
8-26-92 
S-26-92 
8 -25 -92 
8-26-92 
8 -25 -92 
8-27-92 
8-26-92 
8-26-92 
8-27-92 
8 -27 -92 
8-26-92 
8 -25 -92 
8-25-92 
8-26-92 
8-26-92 
S-25-92 
8-26-92 
8 -26 -92 
8-26-92 
8-26-92 
8 -26 -92 
8 -26-92 
8 -26-92 
8 - 26 -92 
8 -26-92 
8-25-92 
8-26-92 
8 -26 -92 
8 - 26 -92 
8-26-92 
8-26-92 
8 -26 -92 
8-26-92 
8-25 -92 
8-26-92 
8-25-92 
8 -26 -92 
8-26-92 
8 -26 -92 
S-26-92 
8 -26 -92 
S-16-92 
S-26-91 

1 .98E +04 
1.01E+04 
2.05E+04 
2.09E +04 
2.10E+04 
2.14 E +04 
216E +04 
2.19E+04 
2.23 E + 04 
2.27E+04 
2.28E + 04 
2.31 E +04 
2.36 E +04 
2.39E+04 
2.43 E + 04 
2A7E +04 
2.53E+04 
2.53E +04 
2.56E+04 
2.638 +04 
2.65E+04 
2.68E+04 
2.75E+04 
2.87E+04 
2.99 E + 04 
3.1 1E +04 
3.17E+04 
3.18E + 04 
3.31E+04 
3.36E +04 
3.498 +04 
3.57E+04 
3.62E+04 
3.63E +04 
3.63E +04 
3.68E +04 
3.SOE+04 
3.85E+04 
3.92E+04 
4.06E +04 
4.12E+04 
4.30E+04 
4.46E+04 
5.92E+04 
6.7SE + 04 
7.0SE +04 
7.64E +04 

.3.90E+03 
1.0 1 E +04 
1.03E+04 
1.OSE+04 
1.OSE+04 
1.07E+04 
1.08E+04 
1.10E +04 
1.12E +04 
1.14E + 04 
1.14E +04 
1.16E +04 
1.18E+04 
1.20E+04 
1.22E+04 
1.24E +04 
1.27E +04 
1.27E +04 
1.28E +04 
1.32E+04 
1.33E +04 
1.34 E + 04 
1.38E+04 
1.44 E + 04 
l..SOE+04 
1.56E +04 
1.59E+04 
1.59E+04 
1.66E+04 
1.68E+04 
1.7SE+04 
1.79E+04 
1.81 E +04 
1.82E +04 
1.82E+04 
1.84E +04 
1.90E+04 
1.93E +04 
1.96E +04 
2.03E+04 

2.15 E +04 
L23E +04 
2.96E+04 
3.39E+04 
3.54E+04 
.<.82E+04 

2.06E+04 

Along Fence West of STP - Hot Spot 

In Contaminated Area along East STP Fence 
Across Driveway from Incinerator - Point #3 
North of Incinerator (inside STP) 
North of Incinerator (inside STP) 

Gravel - Flagged location. but  not part of boundav 
Point #1 (SE) - West Boundary # l  
Along Fence West of STP 
West Incinerator Boundary 
In Contaminated Area along East STP Fence 
Along Fence West of STP 
Along Fence West of STP 
Across Driveway from Incinerator 

Across Driveway from Incinerator - Boundary for #3 
North of Incinerator (inside STP) 

In Contaminated Area along East STP Fence 
Across Driveway from Incinerator 
Across Driveway from Incinerator 
North of Incinerator (inside STP) 
Along west rad rope inside STP 
West of Incinerator (inside STP) 
North of Incinerator (inside STP) 
Across Driveway from Incinerator 
Across Driveway from Incinerator 

Across Driveway from Incinerator 
In Contaminated Area along East STP Fence 
Across Driveway from Incinerator 
Gravel 
West of Incinerator (inside STP) 
Along west rad rope inside STP 
North of Incinerator (inside STP) 
East Boundary #2 
In Contaminated Area along East STP Fence 

Across Driveway from Incinerator 
In Contaminated Area along East STP Fence 
In Contaminated Area along East STP Fence 
In Contaminated Area along East STP Fence 
In Contaminated Area along East STP Fence 
Gravel - Concrete Slabs - South Incinerator Boundary 
West of incinerator (inside STP) 

B = Boundary point for soil excavation at 300 pCi/g total uranium 

S131191 srosurv3.wK3 



-&.w v 4. c 

4- 
u 

42 July, 1993 
Romnval Action # 14 Work P Ian Addendum 

- _. .: I I I EL C.E D.S PA - 3 I' # 17-93) .REA D I NGS-FO R K A D I AT1 0 N-S UR VEY - - . _ _  
i 0 IIETERMINE EXCAVATION n O U N D h R Y  IN SOILS 
\ R O U N D  TIIE SEWAGE TREATMENT PLANT 

SPA-3 SPA-3 
Reading Reading 

- _. -- .- ' I: Coora N Coord Date (cp2m \ ( c p m )  Comments 

> . . 'q'S70 1- 

. .x3.100 
3 : .?S3300 

: 3S2SS2 
B : .762900 

: 382880 
: 3 2 9  15 
i 38323 
: 363200 
i 382860 
i 382900 
I383025 
! 363075 
i 583275 
: 362910 
:32910 
: .133050 
: .;s3100 
i 383 125 
1363125 
1 i831SO 
! 383050 
1363050 
I362875 

D 1382920 
I383225 
1382926 
1383150 
1363175 

B 1382865 
1383275 
! 383 125 
; 383050 
: 383200 
!383150 
I383300 
1363200 
1383275 
1-383300 
1383150 
1383125 
I383300 
! 382870 
1363275 
:3s3125 
I js3050 
i jS307S 
i 782925 
; ;s3300 
i 383025 
! .:st900 
i -32675 
: 383200 
i .783025 
: .ts32:.5 
: 33275 

- _  

B 

179950 
40050 
:so025 
179925 
479700 
479925 
480175 
179875 
479875 
179925 
479750 
180050 
479900 
479920 
479760 
179725 
180 100 
479875 
479875 
480000 
479975 
179925 
179875 
479950 
480025 
179900 
180 100 
480075 
480000 
479725 
U3OOOO 
479900 
480 125 
179900 
180025 
180150 
480000 
179925 
480050 
430050 
479975 
180 125 
179725 
179875 
180050 
479900 
480103 
180 175 
180100 
479900 
479725 
179925 
479950 
480 100 
479900 
279975 

juL-.;i-<11. 
.A U G - *  iJ -92 
;\ U G -03 -02 
J UL - 30 -92 
JUL-.;I -32 
J UL -io -92 
J UL - 30 - 92 
.AUG-03-92 
AUG -03 -92 
JUL-.iI -92 
JUL--31-92 
A UG -04 -92 
AUG-03-92 
.AUG-03-92 
J UL - 3 I -02 
J U L - .; 1 - 02 
.A UG -04-92 
AUG-03-02 
.AUG-03-92 
AUG - 0 3  -92 
AUG-03-92 
.AUG-03-92 
AUG-03-92 
J UL - 30 -92 
J UL - 30 -92 
A UG -03 -92 
J UL - 28 -92 
AUG -04-92 
AUG -03-92 
JUL-31-92 
AUG -03-92 
AUG-0j-92 
A UG -04 -92 
AUG-93-92 
A UG -04-92 
AUG-03-92 
AUG-03-02 
AUG -03-92 
AUG -03-92 
AUG-04-92 
AUG -03-92 
.A UG -03 -92 
JUL-.;I -92 
AUG-03-92 
.AUG -04 -92 
.A UG -03 -92 
.-\UG-<I1-91 
JUL-.:0-92 
,A U G -03 -02 
;\ UG-03-92 
J UL - 3 1 - 92 
J UL - 70 -91 
.AUG-O3-02 
.AUG-O4-92 
.A UG -03 -92 
.A U G -03  -"? 

9 4 ' k u n a a r y  Point ior Soil Excavation 

: . !:E -04 
: .14 E +u4 
: . ; 4 E  +04 
: .1SE +04 
i . 1  SE +OJ 
:.2OE+04 
i .2OE + 04 
! .2OE + 04 
1.2 l E  +04 
1 .ZZE +04 
1.22E+04 
1.23 E +04 
1.13E +04 
I .24 E +04 
1.25 E +04 
1 .26E +04 
:.26E+O4 
I .26E +04 
1.16E+04 
i.26E+04 
1.26E+04 
1.27E+04 
I .27E +04 

1.29E+04 
1.26E+04 . 

1.29 E i 04 
1.30E +04 
1.30Ei04 
1.32E +04 
1.35E +04 
1.37E +04 
1.3SE +04 
1 .40 E +04 
i .4 I E +04 
I.42E+04 
: .42E i 0 4  
;.43E+04 
1.43E+04 
I .13E + 04 
!.47E+04 
1 .48 E + 04 
1.49E +04 
l..iOE+OJ 
i .S2E +04 
!.S3E+O4 
:.S1E+04 
:..55E+O4 
: .S6E +01 
: .62E +OJ 
1.61E +04 
1.67E +04 
1.6SE +04 
: .;3 E +04 
1. ! 1E +04 
3.3E f 04 
:.52E+O4 

-5.70 E f 4-13 
5 .70E~3 .7  
5.70E t 0 3  
5.75E +,03 
5.75Et03 
6.00E+03 
6.00E+03 
6.00E+03 
6.OSE+03 
6.10E+03 
6.10E+03 
6.1SE+03 
6.1SE+03 
6.20E+03 
6.2SE+03 
6.30E+03 
o.30E+03 
6.30E t 0 3  
6.30E+03 
6.30E+03, 
6.30E+03 
6.35E+03 
6.35E +03 
6.40E+03 
6.4SE+03 
6.4SE +03 
6.50E +03 
6.50E+03 
6.60E+03 
6.75E+03 
6.85E+03 
6.90E+03 
7.00E+03 
7.05E+03 
7.10E+03 
7.10E+03 
7.1SE+03 
7.1SE+03 
7.1SE+03 
7.35E+03 
7.4OE+03 
7.45E+03 
7.50E+03 
7.60E+03 
7.65E+03 
7.70 E + 03 
:.7SE+03 
T.SOE+03 
S.I0E+tl3 
S.2OEt03 
S.3SE + 0 3  
S.JOE+OS 
Y.6SE t03 
! .06E +04 
i .27E+O4 
i .31 E +04 

Cow oath 

an top oi  warer rilter insiae STP 

Next to white bldg. 

Cow path 

C O W  path 

COW path 

On top oi water filter insiae STP 
Wet over near corner 
Cow path 

Year insinerator insiae STP 

SI17192 stpsurvl.wk3 
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TABLE 1 ,  RADIOLOGICAL WALKOVER SURVEY DATA ._ - 

SHIELDED SPA-; (#1793) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION l3OUNDARY OF 300 pCi/g TOTAL URANIUM 
IN SOILS AROUND THE SEWAGE TREATMENT PLANT 

SPA-3 SPA-3 
Reading Reading 

E Coord N Coord Date (cp2m) (cpm ) - Comments - .--- 

B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

, B  
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 
B 

i 383275 
1383270 
13832SS 
1383275 
1383275 
! 383275 
1383277 
1383275 
1382923 
1382923 
1382925 
1382923 
1 3830 1 5 
1383027 
1382915 
1382919 
138292 1 
1383049 
138292 1 
1382921 
1383083 
1383060 
138292 1 
1382925 
1383000 

179872 
i79900 
179900 
479909 
479974 
479975 
479975 
479987 
180072 
180075 
180075 
480076 
480084 
480100 
GO124 
480125 
-GO125 
480125 
480130 
180 I50 

480165 
-180 179 
480180 
180185 

4aoiso 

$ -25 -92 
8 -25 -92 
S -3 -92  
S-25-92 
s-25-92 
8-25-92 
8-25-92 
8-25-92 
8-27-92 
8 -27 -92 
8 -26 - 92 
S-27-52 
5 - 26 -92 
8-26-92 
S -27 -92 
s-27-92 
S-27-92 
8-26-92 
8 -27 -92 
8-27-92 
S-26-92 
S-26-92 
5-27-92 
8 -26 - 92 
8 -26 -92 

1.7 1 E +04 
I .7SE +04 

1.76E+04 
1.73E+04 
2.23E+04 
I.S5E+04 
! .88E +04 
1.98 E + 04 
I .94E + 04 
7.08E +04 
1.96E +04 
2.53E+04 
1.78 E + 04 
I.S9E+04 
2.36E +04 
2.27E+04 
1.S9E +04 
2.39E+04 
1.7 1 E +04 
1.89E+04 
1.72E+04 
1.95E+04 
2.28E+04 
1.83E+04 

M S E  +04 

S.S5E+03 
S.75E +03 
1.93E +04 
S.80E+03 
S.65E+03 
l.l2E+04 
9.25E+03 
9.40E+03 
9.90 E + 03 
9.70E+03 
3.54E+04 
?.80E+G3 
1.27E+04 
8.90E+03 
9.4SE+03 
I. 18E +04 
1.14E +04 
9.45E+03 
1 .tOE +04 
S.S5E+03 
9.45E+03 
8.60E+03 
9.75E+03 
1.14E+04 
9.1SE+03 

South Boundary nC2 
West Boundary #2 
East Boundary nC2 
North Boundary nC2 
South Bounaary # I  
Point #1 fSE) - West Boundary nl 
East Boundary Rc I 
North Bounaary # 1 
Along Fence West of STP - Hot Spot 
Along Fence West of STP - Hot Spot 
Gravel - Concrete Slabs - South Incinerator Bou 
A1o:ag Fence West of STP - Hot Spot 
Across Driveway from incinerator - Boundary for 
Across Driveway from Incinerator - Boundary for 
Along Fence West of STP 
Along Fence West of STP 
Along Fence West of STP 
Across Driveway from Incinerator - Boundary for 
Along Fence West of STP 
Along Fence West of STP 
Across Driveway from incinerator - Boundary for 
East incinerator Boundary 
Along Fence West of STP 
West Incinerator Boundary 
North Incinerator Boundary 



- 45 9-4 -. 

July, 1993 .: . .  
,.Removal Action ri! 14 Work Plan Addendum 

. .  

44 

.. 
3 
i - 
2 s 
3 
.- 

- -  
E E I  I 

'n -a 

3 
5 

E - 
d .- 
3 .* 

L - .. 
u 
L. 
I 

- 
c 
'3 
2 .* 

- c 
0 
2 .* + . I .- 

." - n 
U c 
v) 
c 
C 
1 .- - 
J ." 
Y 

0 



, 

Removal Action # 14 Work Plan Addendum 45 

_.._ . 

I 

APPENDIX Ill 

SOIL SAMPLING DATA 
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Ih iTIAL OFF-PROPERTY QADIOLOCICAL i O l L  SAMPLES (TABLE I A )  

INITIAL OFF-PQOPERTY RADIOLOGICAL AND HSL SOIL SAUPLES 
[TABLES 1A A N 0  le)  

ON-PROPERN SOIL SAMPLE LOCAi lONS (TABLES 2A. 29. Z C )  

bDDITIONbL OFF-PROPERTY SOIL SAMPLES - C SERIES (TABLE 3 1  

ADDITIONAL OFF-PROPERTY SOIL SAMPLES - 0 SERIES (TABLE 3) 

POST EXCAVATION SAMPLE LOCATIONS (TABLE 4) 

FENCE _ _ - - _ _ - _ - - _ _  
---------- PZOPERTY LINE 

ROADWAY I 

e 

STP 32 
A i :  

I ,  

ASI- I6 0 

i j  
I ,  - 479.750 

S I P  3 5  
I 

STP 36 
A 

-- --&LE (Fee?: 
,-. 

I O 0  200 ! 

FIGURE 1 ,  SOIL SAMPLE LOCATION MAP 
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TABLE 2C, ON-PROPERTY SOIL SAMPLING DATA - HSL RESULTS 
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TABLE 4 - ON-PROPERTY POST-EXCAVATION VERIFICATION DATA 
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PRELIMINARY EXCAVATION 
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I I 
0 
ul 

n 

0 

N. 

". ". c 

0 I 

m 2 m 

c 

180,250 

t80.000 

ASI-44 

I 
I 

ASI-45 I 
0 

As1-461 I I I 

gi I 
I 

ASI-41 

ASI-42 I 
I 
I 
I 
L 

ASI- 
ASI-3 

479,750 A S I - a  4 SI-3 

ASI-3 0 
ASI-. 

474 4 SI-! 
I 

U 

I I  
I '  

i i  
1-53 

SI-58 

:!-56 ASI- SI-57 

;8 0 0  

/ o  I /  I 

0 50 100 

I 
I 1 

Area A - 18 - inch maximum depth 
Area 6 - 18 - inch maximum depth 
Area C - 6 - inch maximum depth 
Area D - 12 - inch maximum depth 
Area E - 24 - inch maximum depth 

Area F - 24 - inch maximum depth 
Area G - 6 - inch maximum depth 
Area H - 12 - inch maximum depth 
Area 1 - 12 - inch maximum depth 
Area J - 6 - inch maximum depth 

FIGURE 1, PRELIMINARY EXCAVATION BOUNDARIES 
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Total 

TABLE 1 - ON-PROPERTY EXCAVATION QUANTITIES, DEPTHS, 
AND ACTION LEVELS 

178 I 

Maximum e De th/Area 

18" 

18" 

6" 

12" 

24" 

24" 

6" 

12" 

12" 

6" 
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OFF-PROPERTY SAMPLING PLAN 
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-- - -- Additional Off-Property Walkover Surveying and Intrusive Sampling Plan- - - - - 

Additional walkover (screening) surveying and follow-up intrusive soil sampling will be 

performed for the off-property contaminated areas north and east of the Sewage Treatment 

Plant. The purpose of this additional sampling is t o  identify the extent of radiological 

contamination above the action level beyond the areas already identified as contaminated. 

These additional surveys and samples are a result of radiological characterization previously 

performed in this area. 

- _  Walkover Surveying 

A preliminary transect survey has been conducted at areas of known and/or suspected 

contamination. Individual transects were separated by a distance of 100 feet. Since the 

incinerator at the sewage treatment plant has been identified as the source of contamination, 

transects proceeded in northward and eastward directions, in areas which were dow,nwind 

(prevailing winds) from the incinerator (see Figure 1). Transects were not  conducted in the 

western-most grove of trees located just off-property, since radiological contamination has 

been confirmed in this area and also because of the difficulty of traversing the area due to  

dense understory vegetation. The transects are used t o  determine the extent of off-property 

contamination north and east of the incinerator. 

T w o  minute readings, from 5 inches above-grade, have been taken at 5 0  foot intervals along 

the transect, using a shielded SPA-3 detector. It is important to  note that the SPA-3 readings 

were taken in an area that was free of standing water and that was cleared of existing 

vegetation. Each transect was extended until t w o  consecutive readings, each correlating to  

less than 35 pCi/g, were recorded (Table 11, The location of the second consecutive reading 

less than 35 pCi/g will mark the location for the intrusive sampling. This will also mark the 

greatest extent of the 25 feet by 25 feet sampling grid which follows (Figure 2). 

A sampling grid consisting of squares 25 feet by 25 feet will be superimposed on the area 

delineated by transect surveying (see Figure 2). This grid will correspond t o  the ones used 

for previous walkover surveying in adjacent areas. After the grid is established, walkover 

surveying will be performed a t  each grid line intersection, using the shielded SPA-3 detector. . ,  

-. . _... . 
. I  

. .  8 . _ .  . .. -. 

069 
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The walkover survey grid will establish the horizontal extent of radiological contamination off- 

property between the transects. 

A s  discussed above, additional walkover surveying will not be conducted within the off- 

property tree grove. Two  locations within the grove and t w o  locations outside of the grove 

will be randomly chosen as soil sample points. These samples will be submitted for TCLP 

analysis, t o  detect any regulatory levels of hazardous waste constituents for the purpose of 

waste disposition. 

Intrusive Sampling 
. _  - _  

Intrusive soil sampling will be used to  confirm radiological contamination levels at the second 

(consecutive) below-action-level reading (terminus) as shown in Figure 1 . These samples will 

be analyzed for the radiological specified in Table 2 of the WPA2. Additionally, samples from 

t w o  randomly selected locations within the western-most tree grove and from t w o  other off- 

property locations shall be analyzed for TCLP constituents. The sampling methodology is 

outlined in Section 3 of the WPA2. 

Intrusive sampling will be performed as follows: 

Using a stainless steel hand auger, the top 6"  of soil will be extracted and deposited into a 

stainless steel pan. A homogenous sample from the pan will then be containerized for 

submission t o  the lab for analysis. This process will be repeated, with a clean auger and pan 

each time, for the 6" t o  12" layer, the 12"  t o  18" layer, the 18" to  24" layer, the 24" t o  36" 

layer, and the 36" to 48" layer, except that the last t w o  layers will be archived for possible 

future analysis, depending on results from overlying layers. 
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FIGURE 1, TRANSECT SURVEY LOCATIONS TO DETERMINE AREAL EXTENT 

(EXTENT OF RADIOLOGICAL CONTAMINATION NORTH AND EAST OF STP) 
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FIGURE 2, OFF-PROPERTY RADIOLOGICAL SURVEY GRID 
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A0 

A1 

July, 1993 

479,800 / 1,383,300 3665 

479,800 / 1,383,350 3630 

TABLE 1 - 

A3 

A 4  

A5 

- 4594- . -  

479,800 / 1,383,450 361 0 

479,800 / 1,383,500 351 0 

479,800 / 1,383,550 3480 

WALKOVER SURVEY FOR OFF-SITE AREAS EAST AND NORTH 
JULY, 1993 

lr Grid identification 1 North/East Coordinate I Counts/Minute II 

ir 
~ 

A2 1 4 7 9 , 8 0 0  / 1,383,400 1 3550 II 

Note: Readings of 4000 counts/minute correlate to  35 pCi/g 

CJ 33 
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~ 

G1 

G2 

G3 

G4 

G5 

July, ,1993 L , 
a .  

- .  

480,400 / 1,383,350 3760 

480,400 / 1,383,400 3660 

480,400 / 1,383,450 3735 

480,400 / 1,383,500 3510 

480,400 / 1,383,550 3660 

480,200 / 1,383,450 

480,400 /, 1,383,300 

Note: Readings of 4000 counts/minute correlate to 35pCi/g 

:074 



. , * .  
i l c ,  , 

,&rnova/ Action # 14 Work Pian Addendum 7 1  

- 

480 800 / 1,383,500 

.- 

Note: Readings of 4000 counts/minute correlate to 35 pCi/g 




