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4037 
1.0 INTRODUCTION 

This  document i s  b ubmi tt d a s  n 
P ro tec t ion  Aqency (EPA) -amroved Removal 

ddendum t o  the Environmental 
Action Work Plan (RAWP) f o r  

Removal Action 14 -. Contaminated S o i l s  Adjacent t o  the Sewage Treatment 
P lan t  I n c i n e r a t o r .  The o r i g i n a l  RAWP was submit ted t o  the U .  S. and Ohio 
EPAs i n  January ,  1992. On May 20, 1992, the U. S. Department of Energy 
(DOE) was given a cond i t iona l  approval from the U .  S. EPA pending 
incorpora t ion  of EPA's comments. This f i n a l  r e v i s i o n  was submit ted t o  EPA 
i n  J u l y ,  1992. Phase I a c t i v i t i e s  c a l l e d  o u t  i n  the J u l y  submit ta l  
i ncl uded ins t rument  c o r r e l  a t  i on, performing of f -proper ty  so i  1 sampl ing, 
performing a r a d i o l o g i c a l  walkover survey w i t h  the  c o r r e l a t e d  SPA-3 
d e t e c t o r  t o  h i g h l i g h t  a r e a s  which exceed 100 p i c o c u r i e s  per gram (pCi/g) 
t o t a l  uranium, and excavat ing  and c o n t a i n e r i z i n g  the s o i l  on-property w i t h  
a t o t a l  uranium concen t r a t ion  exceeding 100 pCi/g. 

As the r a d i o l o g i c a l  walkover survey progressed i t  became ev iden t  t h a t  the 
a rea  w i t h  a t o t a l  uranium concent ra t ion  i n  s o i l  exceeding 100 pCi/g was 
much broader  than es t imated .  Due t o  the l a r g e  q u a n t i t y  of  s o i l  which 
would be genera ted  by excavat ing  a l l  s o i l  w i t h  a t o t a l  uranium 
concen t r a t ion  exceeding 100 pCi/g, DOE presented  a r e v i s e d  approach t o  the 
EPAs on August 19, 1992, th i s  r ev i sed  approach was documented t o  the U .  S. 
and Ohio EPA i n  l e t te r  addendum dated  August 28, 1992. As a result of 
d e t a i l s  i n  this l e t t e r  addendum and subsequent EPA comments, Phase I was 
redef ined  t o  inc lude  completion of the i n i t i a l  o f f -p rope r ty  s o i l  sampling 
and the r a d i o l o g i c a l  walkover survey o u t l i n i n g  the 100 pCi/g t o t a l  uranium 
boundary; Phase I 1  was redef ined  t o  inc lude  the completion o f  add i t iona l  
on- and o f f -p rope r ty  s o i l  sampling and on-property excavat ion  a c t i v i t i e s  
p r imar i ly  i n  a r e a s  e x h i b i t i n g  a t o t a l  uranium concen t r a t ion  i n  s o i l  
g r e a t e r  than 300 pCi/g. A t  t h i s  time, DOE f e l t  i t  prudent  t o  t a k e  a 
p roac t ive  approach i n  developing the add i t iona l  sampling methodology and 
performing the a d d i t i o n a l  sampling p r i o r  t o  submi t ta l  of this Work Plan 
Addendum. I t  is  a l s o  important  t o  note ,  w i t h  the submission o f  th is  Work 
Plan Addendum (WPA), Phases I11 and IV, a s  d e t a i l e d  i n  the referenced 
le t te r  addendum, will be redef ined .  

In add i t ion  t o  d e t a i l i n g  a l l  a c t i o n s  t o  d a t e ,  t h i s  Work Plan Addendum will 
a lso provide d e t a i l  on the need f o r  future a c t i o n s .  Future a c t i o n s  w i l l  
inc lude  excavat ing  a l l  s o i l  exceeding 100 pCi/g t o t a l  uranium o u t s i d e  the 
Sewage Treatment P l a n t  f ence  and the s o i l  o f f -proper ty  ad jacen t  t o  the 
FEMP proper ty  l i n e  exceeding 35 pCi/g, while l eav ing  the s o i l  exceeding 
100 pCi/g t o t a l  uranium i n s i d e  the Sewage Treatment Plant fence i n  place 
u n t i l  the f inal  remediat ion o f  the area .  I t  i s  important  t o  note  tha t  t o  
a t t a i n  the 100 pCi/g t o t a l  uranium a c t i o n  level w i t h i n  the Sewage 
Treatment Plant fence, the s t r u c t u r a l  i n t e g r i t y  o f  the e x i s t i n g  structures 
wi th in  the area would be th rea t ened .  In a d d i t i o n ,  the Hazardous Waste 
Management U n i t  w i th in  the Sewage Treatment P l a n t  fence would r equ i r e  
c l o s u r e  . 
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I 0-5 a. I. . 
1.1 BACKGROUND 

The Sewage Treatment Plant is located on the eastern edge of the 
Fernald Environmental Management Project (FEMP). The FEMP Sewage 
Treatment Plant 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 
employing the Sewage Treatment P1 ant to treat process-re1 ated 
wastewaters was discontinued recently with the installation and 
start-up of the biodenitrification effluent treatment system. Also 
located at the Sewage Treatment Plant is an abandoned-in-place solid 
waste incinerator. The incinerator operated from 1954 until 1979, 
burning contaminated and uncontaminated combustible trash. The 
Sewage Treatment Plant, 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 Sewage Treatment Plant 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 to the Sewage 
Treatment Plant 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 12 exceeded the 
guidance for unrestricted use (this guidance was used as a point of 
comparison in the development and evaluation of the RSE) . The two 
highest samples, closest to the incinerator, showed 25,670 pCi/g and 
2,376 pCi/g of uranium-238. A1 though the highest concentrations for 
uranium were shown by the RI/FS data to be in the immediate vicinity 
of the incinerator, the 12 above background samples also showed a 
range of variability, from a low of 13.6 pCi/g uranium-238 to the 
high of 25,670 pCi/g. Data from the limited number of soil borings 
showed uranium contamination in places to be at 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 
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analytically measured uranium concentrations. Twenty-one biased 
measurement and sampl i ng 1 ocati ons in and around the Sewage Treatment 
Plant were selected based on walkover readings (see Appendix I, Figure 1). 
The objective was to obtain a range of concentrations and instrument 
readings. 

Once the locations were selected, surface radiation measurements were made 
using a SPA-3 detector suspended five inches from grade and shielded with 
3/8 inch of lead. This configuration is easily reproducible and has a 
viewing diameter of approximately fourteen inches. After three two-minute 
readings were recorded and averaged, the result was then converted to 
counts per minute (cpm) and recorded as the 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 
o f  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 to calculate the net reading of radiation detected from 
the soil by the shielded SPA-3. 

A low-energy scintillation detector (FIDLER) was a1 so used to obtain 
radiation measurements at the twenty-one selected sample locations. After 
taking three two-minute readings with the FIDLER at grade, the average was 
converted to cpm. FIDLER readings were also correlated to surface soil 
concentrations. 

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 o f  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. 

2.1 RADIOLOGICAL WALKOVER RESULTS 

With the correlation of the SPA-3 complete, the radiological 
walkover survey, meant to high1 ight the localized "hot spots" began. 
A twenty-five foot grid was established over the entire study area, 
and two-minute readings were recorded at these grid points, from the 
two-minute readings, cpm were determined and are shown on the map 
included as Appendix 11, Enclosure I. Appendix 11, Table 1 provides 
all the data collected during this radiological walkover survey. 
Appendix 11, 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. It became evident that the 
original premise, o f  discrete, isolated "hot spots" of 100 pCi/g 
total uranium was inaccurate. The distribution which was found in 
the soil in the vicinity of the Sewage Treatment Plant Incinerator 
had a higher, more uniform concentration of uranium than originally - 
thought. Based on these 
a1 ternat i ve prel imi nary 
referenced above. 

progressive findings, the DOE presented an 
course of action in the letter addendum 
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uranium to 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 
Removal Action Work Plan (RAWP). 

In the RAWP DOE presented an approach, which was subsequently 
approved by the U. S. EPA and Ohio €PA, 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 (OU 5). Based on the EMP data and 
the RI/FS data the contamination was believed to be primarily 
uranium-238 localized in discrete "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 more easily facilitated the use of the correlated field 
survey instrument and was also felt to be sufficient to mitigate any 
potential threats to the public health and the environment from the 
contamination in the interim to final remediation under OU 5. 

1.2 PURPOSE OF WORK PLAN ADDENDUM 

The methodology described in the approved RAWP for addressing the 
contaminated soil adjacent to the Sewage Treatment Plant 
Incinerator, was based on small discrete areas of relatively high 
uranium Contamination, greater than 100 pCi/g. The radiological 
walkover survey showed that the 100 pCi/g boundary for total uranium 
concentration was much more extensive than originally envisioned. 
Therefore, additional sampling and analysis were performed to more 
accurately define the vertical extent of contamination. In concert 
with the additional sampling, preliminary excavations were initiated 
to expedite the removal action goal of mitigating potential health 
and environmental impacts from high levels of surface soil uranium 
contamination. 

/ 

This WPA will detail all field activities accomplished to date, all 
available radiological walkover and analytical data, and will 
provide an evaluation of these activities, data, and the need for 
further action both on- and off-property. To simplify the content 
of this WPA, an attempt was made to minimize duplication from the 
approved RAWP (e.g. maps). 

2.0 RADIOLOGICAL WALKOVER SURVEY AND I N I T I A L  OFF-PROPERTY SOIL SAMPLING 

As part of Phase I activities, a radiological walkover survey was 
performed in the vicinity of the Incinerator at the Sewage Treatment 
Plant. The original goal of this survey was to highlight the localized 
areas in which the soil exhibited a total uranium concentration greater 
than 100 pCi/g. In order to accomplish this, a correlation was performed 
between radiation instrument response reading(cpm) and the subsequent 
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- 4031 
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 (wmb). 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 lifts until the surface soil 
exhibited a total uranium concentration less than the preliminary 
field action level (300 pCi/g in most cases). Appendix IVY 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 it’s 
fullest capacity - three cubic yards/wmb. These boxes were sent to 
the storage pad west of the Pilot Plant pending a RCRA 
determination. In order to adequately characterize the excavated 
soil, ten percent of the containers from each of the excavated areas 
will be sampled and analyzed for the constituents called out in the 
DQOs from the original RAWP. 

Once the preliminary excavation activities were complete, several 
re1 ated field act i vi ties 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 were also seeded to prevent erosion due to wind or 
water. In addition to work performed within the excavations, two 
hydrants within the study area, and one within an excavated area 
(area F) ,  were repaired to eliminate their contribution to 
contaminant migration due to leakage onto the ground. 

3.2 ADDITIONAL SOIL SAMPLING 

Table 1 below details the sampling activities which were outlined in 
the Removal Action Work Plan and the letter addendum. Which * 

detailed the progressive findings. Also, Table 1 details the 
additional sampling which was developed subsequent to 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. 

,:- 
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2.2 I N I T I A L  OFF-PROPERTY SOIL SAMPLING RESULTS 

I. .< 

W i t h i n  the scope o f  Phase I a c t i v i t i e s ,  o f f -p rope r ty  s o i l  samples 
were taken .  There were e i g h t  i n i t i a l  o f f -p rope r ty  l o c a t i o n s  chosen 
between the FEMP prope r ty  l ine and the o f f -p rope r ty  s tudy a rea  
boundary. Appendix 111, Figure 1 shows the l o c a t i o n s  and a n a l y t i c a l  
results o f  the o f f -p rope r ty  s o i l  sampling. Only the northern-most 
sample l o c a t i o n  had a t o t a l  uranium concen t r a t ion  w h i c h  exceeded the 
of f -proper ty  a c t i o n  level of  35 pCi/g. As a result o f  t h i s  d a t a  
po in t ,  and EPA comments on the l e t t e r  addendum, add i t iona l  o f f -  
p rope r ty  samples i n  the a rea  surrounding this po in t  were 
incorpora ted  i n t o  t h e  sampling methodology. Sec t ion  3.3 d e t a i l s  
t h i s  a d d i t i o n a l  o f f -p rope r ty  sampling. 

2.3 DATA GAPS 

The r a d i o l o g i c a l  walkover survey provided the boundary de f in ing  the 
hor i zon ta l  e x t e n t  of contaminat ion;  however, 1 imi ted  d a t a  e x i s t e d  t o  
a i d  i n  de te rmining  v e r t i c a l  ex ten t .  Due t o  the p o t e n t i a l  f o r  a 
l a r g e  ho r i zon ta l  e x t e n t  o f  contamination a c r o s s  the survey boundary, 
a d d i t i o n a l  d a t a  was needed t o  provide a more a c c u r a t e  depth and 
q u a n t i t y  estimate. Sec t ion  3.3 below d e t a i l s  the add i t iona l  s o i l  
sampl ing  performed and Sec t ion  4 . 2  provides  a q u a n t i t y  e s t ima te  
based on this  a d d i t i o n a l  da t a .  

3.0  PRELIMINARY EXCAVATIONS AND ADDITIONAL SOIL SAMPLING 

After the submi t t a l  o f  t h e  l e t te r  addendum, d i s c u s s i n g  a1 t e r n a t i v e  opt ions  
f o r  excavat ing  the 100 pCi/g boundary, DOE and EPA agreed t h a t  the most 
prudent  cour se  o f  a c t i o n ,  i n  the in te r im t o  c o l l e c t i n g  the add i t iona l  
d a t a ,  would be t o  excava te  the a r e a s  e x h i b i t i n g  the h i g h e s t  levels of 
contaminat ion.  P r imar i ly  these were the a r e a s  which  e x h i b i t e d  t o t a l  
uranium concen t r a t ions  g r e a t e r  than 300 pCi/g. There were a few o t h e r  
i s o l a t e d  a r e a s  w i t h  t o t a l  uranium concent ra t ions  less than 300 pCi/g, but  
g r e a t e r  than  100 pCi/g, which- were a l s o  excavated due t o  their  i s o l a t e d  
l o c a t i o n  o r  their proximity t o  the FEMP proper ty  line. 

Based on t h e  d a t a  c o l l e c t e d  dur ing  the o r i g i n a l  r a d i o l o g i c a l  walkover 
survey,  performed t o  h i g h l i g h t  the 100 pCi/g boundary, and add i t iona l  
walkover d a t a  c o l l e c t e d  a t  t h i s  time, the boundaries f o r  these pre l iminary  
excavat ions  were e s t a b l i s h e d .  They a r e  shown on Appendix IVY Figure 1. 
In a d d i t i o n ,  c o n t r o l s  were pu t  i n  place around the 100 pCi/g boundary t o  
l imit  access/exposure.  

In conce r t  w i t h  these p re l imina ry  excavat ions ,  the a d d i t i o n a l  s o i l  
samples,  both on- and of f -proper ty ,  were taken.  The depth  o f  these 
samples ranged from six t o  fo r ty -e igh t  inches.  The samples taken from 
twenty-four t o  f o r t y - e i g h t  inches were archived for p o s s i b l e  future 
a n a l y s i s ,  based on the results from the sample from e igh teen  t o  twenty- 
f o u r  inches. 

5 

9 



4037 
OVERVIEW OF SOIL SAMPLING. CONTINUED 

DESCRIPTION 

POST- 
EXCAVATION 
SAMPLES 
ALONG 
ESTABLISHED 
GRID 

REMOVAL ACTION 
WORK PLAN 

2 0  S O I L  SAMPLES 0 

TABLE 1A (RAWP) 
- 6 

8 S O I L  SAMPLES 0 

AND HSL FROM 
TABLE 1A (RAWP) 

- 6" RADIOLOGICAL 

4 S O I L  SAMPLES 0 

( RAW P) 
- 6" TABLE 1A 

LETTER ADDENDUM 

7 S O I L  SAMPLES FROM 

STP FENCE (SAMPLE #s 

5 FOR RADIOLOGICAL 
2 FOR TABLE 1A (WORK 
PLAN) 

ON-PROPERTY OUTSIDE 

1 - 7 I N  WPA) FROM 0 
- 18" 

1 2  S O I L  BORINGS FROM 

STP FENCE (SAMPLE #s 

4 PER QUADRANT WITH 
1/QUAD FOR RAD/HSL 
3/QUAD FOR RAD. 

ON-PROPERTY WITHIN 

8 - 19 I N  WPA) 
FROM 0 - 48" 

2 0  S O I L  SAMPLES FROM 
OFF-PROPERTY ( C - 1  
THRU C-10 AND 0-1 
THRU D-10) FROM 0 - 
6" RADIOLOGICAL AND 
T O ~ A L  URANIUM 

SEE APPENDIX I V ,  
FIGURE 2 (WORK PLAN 
ADDENDUM) 

WORK PLAN 
ADDENDUM 

13 ADDITIONAL 
S O I L  SAMPLES 
FROM ON-PROPERTY 
(SAMPLE # S  20 - 
32 I N  WPA) 
FOR TOTAL U ONLY 

SAMPLE #S 2 0  - 
2 6  ( I N  WPA) FROM 
INSIDE STP FENCE 
SURFACE TO 48"  

SAMPLE # S  2 7  - 
32 ( I N  WPA) FROM 
OUTSIDE STP 
FENCE 
FROM 0 - 18" 

SEE APPENDIX I V ,  
FIGURE 2 (WORK 
PLAN ADDENDUM) 
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DESCRIPTION 

CORRELATION 
SAMPLES 

~ 

I N I T I A L  OFF- 
PROPERTY 
SAMPLES 

~~ 

CONTAINERIZED 
S O I L  

POST- 
EXCAVATION 
VERIF ICATION 
SAMPLES FROM 
CENTER OF 
EXCAVATIONS 

OVERVIEW OF SOIL SAMPLING 

REMOVAL ACTION WORK 
PLAN 

2 1  SOIL  SAMPLES 
ANALYZED FOR TOTAL U 

FIGURE 1 SHOWN I N  
WORK PLAN ADDENDUM 

- SEE APPENDIX I, 

8 OFF-PROPERTY S O I L  
SAMPLES FROM 0 - 6" 6 
RADIOLOGICAL 
2 RADIOLOGICAL/HSL 
SEE APPENDIX 111, 
FIGURE 1 SHOWN I N  
WORK PLAN ADDENDUM 

CONSTITUENTS I N  TABLE 
1A (RAWP) t TCLP 
METALS 

ALL  CONTAINERS - 

1 SAMPLE PER 
EXCAVATION FROM 0 -6" 
- TOTAL URANIUM 
ANALYSIS (RAWP) 

LETTER 
ADDENDUM 

UNCHANGED 

UNCHANGED 

UNCHANGED 

UNCHANGED 

WORK PLAN ADDENDUM 

UNCHANGED 

UNCHANGED 

SAMPLE 10% OF 
CONTAINERS PER 

J) TABLE 1A (RAWP) 
t TCLP METALS 

BASED ON S I Z E  OF 
EXCAVATION, RANGED 
FROM 1 TO 7 SAMPLES 
PER EXCAVATION 

EXCAVATED AREA (A- 

(SAMPLE #S 33 - 58 
I N  WPA) FROM 0 - 6" 
- TOTAL URANIUM, 
SEE APPENDIX I V ,  
FIGURE 1 SHOWN I N  
WORK PLAN ADDENDUM 
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3.3 OFF-PROPERTY PRELIMINARY EXCAVATIONS 

Once the results from the add i t iona l  of f -proper ty  s o i l  sampling were 
a v a i l a b l e ,  i t  became ev iden t  t h a t  there were samples i n  both Area C 
and Area D (see Appendix IV, Figure 2 )  w i t h  s o i l  e x h i b i t i n g  t o t a l  
uranium concen t r a t ions  exceeding 35 pCi/g. In  Area C ,  these samples 
a r e  i n  a heav i ly  wooded s t r i p  w h i c h  s e p a r a t e s  two f i e l d s .  In Area 
D, there i s  one sample l o c a t i o n  (D-2) along the FEMP proper ty  l ine  
which  e x h i b i t s  a t o t a l  uranium concen t r a t ion  g r e a t e r  than 35  pCi/g. 

S ince  the sample l o c a t i o n s  w i t h  s o i l  concen t r a t ions  exceeding 35  
pCi/g t o t a l  uranium i n  Area C a r e  p r e s e n t l y  i n  an undis turbed 
heav i ly  wooded a r e a ,  and the h ighes t  concen t r a t ion  i s  below 100 
pCi/g, DOE recommends no t  t o  d i s t u r b  t h i s  a rea .  The heavy 
vege ta t ion  and r e l a t i v e l y  low l eve l  o f  t o t a l  uranium i n d i c a t e  t h a t  
the p o t e n t i a l  f o r  migra t ion  i s  smal l .  The dense brush makes i t  
d i f f i c u l t  f o r  human r e c e p t o r s  t o  come i n t o  con tac t  w i t h  the 
contaminants  e i ther  by inges t ion  o r  ex te rna l  r a d i a t i o n .  In 
a d d i t i o n ,  this wooded str ip s e p a r a t e s  two open f i e l d s  and provides  
shelter f o r  many types  o f  w i l d l i f e .  

Wi th  one sample i n  Area D e x h i b i t i n g  a t o t a l  uranium s o i l  
concen t r a t ion  g r e a t e r  than 3 5  pCi/g and loca ted  i n  an open a rea  
ad jacen t  t o  an a c t i v e  f i e l d ,  i t  was f e l t  prudent t o  go a f t e r  this 
o f f -p rope r ty  contaminat ion a s  soon a s  p o s s i b l e .  An access  agreement 
has been nego t i a t ed  w i t h  the p rope r ty  owner, b u t  due t o  weather 
c o n d i t i o n s ,  the i n i t i a l  35 pCi/g survey has not  been made. This 
o f f -p rope r ty  a r e a  i s  r e l a t i v e l y  f l a t  and lower than the surrounding 
a r e a s .  In o r d e r  f o r  the SPA-3 instrument t o  provide guidance a t  
these low levels, s t and ing  water  can not  be present. Once weather 
permits, this excavat ion  a c t i v i t y  will be c a r r i e d  ou t  i n  the same 
manner a s  the on-property excavat ion ,  a l though with the lower a c t i o n  
l e v e l  o f  35 pCi/g. 

4.0 EVALUATION OF PRELIMINARY EXCAVATIONS AND ADDITIONAL SOIL SAMPLING RESULTS 

Once the on-property excavat ion  and a d d i t i o n a l  s o i l  sampling a c t i v i t i e s  
were complete,  post-excavat ion samples were taken w i t h i n  each of the 
excavated a reas .  The s e l e c t i o n  o f  these sample l o c a t i o n s  was biased based 
on r e p r e s e n t a t i v e n e s s ,  and l o c a t i n g  a t  l e a s t  one a t  the maximum depth.  
Appendix IV, Figure 1 shows the post-excavat ion v e r i f i c a t i o n  sample 
l o c a t i o n s .  These samples were taken  from 0 - 6 inches and sent only t o  
the o n - s i t e  l a b  f o r  t o t a l  uranium a n a l y s i s .  The results a r e  shown i n  
Appendix IV, Table  4. 

4.1 POST-EXCAVATION SOIL SAMPLING RESULTS 

When comparing the post-excavat ion v e r i f i c a t i o n  results with the 
f i e l d  a c t i o n  l e v e l s  f o r  each a r e a  (Appendix IV, Table  l), i t  i s  
e v i d e n t  t h a t  the prel iminary a c t i o n  l e v e l  was met i n  a l l  a r e a s  and 
g r e a t l y  exceeded i n  many. 

, . - '  
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In o r d e r  t o  more a c c u r a t e l y  d e f i n e  the v e r t i c a l  e x t e n t  of  s o i l  
e x h i b i t i n g  a t o t a l  uranium concen t r a t ion  g r e a t e r  than 100 pCi/g, 
a d d i t i o n a l  sampling was performed, both on- and of f -proper ty .  S ince  
the pr imary o b j e c t i v e  o f  this sampling was t o  quick ly  and a c c u r a t e l y  
d e f i n e  the v e r t i c a l  extent o f  uranium contaminat ion,  g rab  samples 
were t aken  from a l l  l o c a t i o n s  and sent d i r e c t l y  t o  the on- s i t e  l a b  
f o r  t o t a l  uranium a n a l y s i s ,  d u p l i c a t e  g rab  samples were a l s o  taken 
and s e n t  t o  an o f f - s i t e  l a b o r a t o r y  f o r  a n a l y s i s  based on the 
p r o t o c o l s  i n  the RAWP. To d a t e ,  on ly  d a t a  from the on- s i t e  l a b  are 
ava i  1 ab1 e. 

On-property, s e l e c t i o n  o f  the l o c a t i o n s  f o r  the add i t iona l  s o i l  
samples was b iased ,  due t o  f i e l d  l o g i s t i c s .  They were chosen wi th in  
the o r i g i n a l  100 pCi/g boundary, and the depths  were chosen based on 
the premise t h a t  the v e r t i c a l  extent o f  contamination would be 
g r e a t e r  w i t h i n  the Sewage Treatment P l a n t  fence adjacent  t o  the 
I n c i n e r a t o r  and o t h e r  a s soc ia t ed  structures. In add i t ion ,  wi th in  
the fence, the l o c a t i o n s  had t o  be f i e l d  loca t ed  t o  avoid the many 
structures and underground u t i l i t i e s  i n  the a rea .  The a rea  i n s i d e  
the Sewage Treatment P lan t  fence was d iv ided  i n t o  fou r  quadrants ,  
and a t  l e a s t  one sample per quadrant  was analyzed f o r  the HSL 
c o n s i s t e n t  w i t h  the approved RAWP. Appendix IV, Figure 2 shows the 
1 o c a t  i ons  o f  a1 1 add i t iona l  on-property s o i  1 sampl es . Appendix IV, 
Table  2 provides  a l l  a v a i l a b l e  d a t a  from the add i t iona l  on-property 
sampling a c t i v i t i e s .  

S e l e c t i o n  o f  of f -proper ty  sample l o c a t i o n s  was a l s o  b iased .  The 
a d d i t i o n a l  of f -proper ty  samples were focused on two a reas .  The 
f i rs t  a r e a  was the wooded s e c t i o n  n o r t h e a s t  o f  the i n c i n e r a t o r  (see 
Appendix 111, Figure  l), which exh ib i t ed  a t o t a l  uranium 
c o n c e n t r a t i o n  exceeding 35 pCi/g. The purpose of  the sampling 
sur rounding  this po in t  was t o  more c l e a r l y  d e f i n e  both the 
h o r i z o n t a l  and v e r t i c a l  extent o f  contaminat ion i n  this a rea .  A 250 
f t .  by 250 f t .  g r i d  was e s t a b l i s h e d  w i t h  the northern-most i n i t i a l  
sample p o i n t ,  a s  i d e n t i f i e d  i n  the RAWP, a s  the center. Along this 
g r i d ,  10 sample l o c a t i o n s  were chosen v i a  a random number gene ra to r ;  
The o t h e r  o f f -p rope r ty  a r e a  r e q u i r i n g  add i t iona l  s o i l  sampling was 
an area immediately ad jacen t  t o  t h e  FEMP proper ty  line. When t h e  
100 pCi/g boundary was marked, there was an a rea  immediately 
a d j a c e n t  t o  the FEMP p rope r ty  line, on-property,  which exceeded 100 
pCi/g. Due t o  the proximity o f  t h i s  100 pCi/g area, i t  was deemed 
necessa ry  t o  i n i t i a t e  a d d i t i o n a l  sampl ing  of f -proper ty ,  immediately 
a d j a c e n t  t o  this a rea .  A 50 ft. (E-W) by 200 f t .  (N-S) s e c t i o n  was 
g r idded  i n t o  25 f t .  increments.  Ten sample l o c a t i o n s  were chosen 
a long  this g r i d .  The s e l e c t i o n  o f  these ten p o i n t s  was a l s o  biased.  
Appendix IVY Figure 2 shows t h e  l o c a t i o n s  of a l l  add i t iona l  off- 
p r o p e r t y  s o i l  samples. Appendix IVY Table  3 provides  a l l  a v a i l a b l e  
d a t a  from the add i t iona l  of f -proper ty  sampling a c t i v i t i e s .  
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- 4037 
p o t e n t i a l  f o r  contaminant migrat ion i n t o  the excava t ions  r e s i d i n g  o u t s i d e  
the Sewage Treatment P l a n t  fence along the f e n c e l i n e .  

The general  d ra inage  d i r e c t i o n  i s  t o  the west from the Sewage Treatment 
P lan t  compound. The s o i l  berms wi l l  help t o  l i m i t  the migration of 
contaminants from i n s i d e  the Sewage Treatment P l a n t  f ence  ( t o t a l  uranium 
concen t r a t ion  exceeding 100 pCi/g) i n t o  a r e a s  o u t s i d e  the Sewage Treatment 
Plant  fence (which w i l l  be under 100 pCi/g t o t a l  uranium). 

OFF-PROPERTY 

There a r e  two a r e a s '  off-property which showed levels of uranium 
contamination above the a c t i o n  limit. The f i r s t  a r e a  i s  ad jacen t  t o  the 
former c a t t l e  pa th ,  a long the property l i n e .  The second a r e a  i s  the dense 
wooded a r e a  n o r t h e a s t  o f  the Sewage Treatment P l a n t  compound. DOE i s  
c u r r e n t l y  pursuing the removal of contaminated s o i l  a d j a c e n t  t o  the former 
c a t t l e  path t o  meet the o f f -p rope r ty  a c t i o n  level of 35 pCi/g t o t a l  
uranium. Weather c o n s t r a i n t s  have delayed the i n i t i a t i o n  of f i e l d  
a c t i v i t i e s .  DOE has committed t o  completing t h e s e  off-property 
excavat ions by May, 1993 ( s e e  Sect ion 5.1);  however, a s  soon a s  f i e l d .  
cond i t ions  permit, a c t i v i t i e s  w i l l  be i n i t i a t e d .  DOE recommends the 
densely wooded a r e a  t o  the no r theas t  o f  the Sewage Treatment P l a n t  
compound remain undis turbed a t  t h i s  time. 

5.1 SCHEDULE 

The proposed schedule  f o r  complete and future a c t i v i t i e s  i s  a s  
f o l  1 ows : 

PHASE SCHEDULE STATUS 

Phase I - Completion o f  o f f -  
p rope r ty  surface s o i  1 
sampling and i n i t i a l  
r a d i  ol  ogi c a l  wal kover 
survev.  

Phase I1  - Completion of 
i n i t  i a1 excava t ion  (on- 
p rope r ty )  and addi t i  onal 
sampling (on- and o f f -  
Drooertvl .  

Phase I11 - Estimated 
compl e t  i on o f  o f  f -p rope r ty  
and a d d i t i o n a l  on-property 
excavat ion.  

Phase IV - Submit ta l  o f  
Final ReDort 

8/18/92 Complete 
8/4/92 

Complete 
10/15/92 
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4.2 QUANTITY ESTIMATE ?* "r' . I  : _. J , 

Based on the results from the additional soil sampling, 1374 
additional cubic yards (c.Y.) would need to be excavated and managed 
to achieve the 100 pCi/g action level detailed in the RAWP. This 
quantity was calculated using the locations and data shown on 
Appendix IV, Figure 3. The area was divided up into six sectors and 
the representative depth for 100 pCi/g total uranium concentration 
was calculated. The area of each sector was then multiplied by this 
representative depth to yield the volume of soil which would need to 
be excavated to achieve the 100 pCi/g total uranium level called out 
in the RAWP. The sectors outside the Sewage Treatment Plant fence 
(I and 11) make up approximately 400 of the 1374 cubic yards. 

5.0 FUTURE ACTIONS 

ON-PROPERTY 

The purpose of this work plan addendum was to evaluate the vertical extent 
of uranium contamination across the walk-over survey boundary in order to 
determine the quantity of soil which would have to be removed to attain 
the removal action goal of 100 pCi/g total uranium. As a result, 
additional segmented soil borings were taken across the survey boundary 
and analyzed for total uranium. The evaluation of these data revealed 
that approximately 1400 additional c.y. of soil would have to be removed 
from the study area to achieve the removal action goal. These additional 
1400 c.y. of soil from the walk-over survey area are composed of 
approximately 1000 c.y. from within the Sewage Treatment Plant fenced area 
and approximately 400 c.y. from outside the Sewage Treatment Plant 
compound. Based on these characterization data, the Department of  Energy 
(DOE)  will pursue the removal o f  the 400 c.y. outside the fenced area in 
order to attain the removal action goal of 100 pCi/g total uranium across 
the survey boundary. However, DOE recommends the contaminated soils 
greater than 100 pCi/g total uranium within the controlled area of  the 
Sewage Treatment P1 ant Incinerator compound be remediated either under 
future actions, such as a removal action addressing the facilities, or 
under the final remediation for OUs 3 and 5. To attain the removal action 
goal within the Sewage Treatment Plant compound would require the closure 
of the Hazardous Waste Management Unit within the Sewage Treatment Plant 
fence and the structural integrity of many structures within the Sewage 
Treatment Plant fence would be threatened. The excavation of the 
additional contaminated soils outside the Sewage Treatment P1 ant compound 
satisfies the goal of the removal action for the uncontrolled areas on- 
property. Furthermore, the level of contamination within the Sewage 
Treatment Plant 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 sampl ing from within the Sewage Treatment Plant compound 
indicates the highest concentration of total uranium is 228 pCi/g. Also, 
in order to further mitigate the potential for contaminant migration, DOE 
will establish soil berms inside the controlled area to limit the 
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SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY IN SOILS 
AROUND T H E  SEWAGE TREATMENT PLANT 

SPA-3 SPA-3 
1 

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

I383 1 SO 
1383000 
1383000 
1383000 
1383300 
1383300 
I383290 
1383100 
I383000 
1383290 
1383200 
1383300 
1383300 
1383100 
1382900 
1383000 
1383300 
1383100 
1383000 
1383200 
I383300 
1382800 
1383000 
1383200 
1383200 
1383300 
1383400 
1383100 
1383200 
1383000 
1383200 
1382900 
1383200 
1383325 
1383325 
1382850 
1383100 
1383293 
1382825 
1383000 
1383200 
1383200 
1382850 
1383375 
1382800 
1383350 
1383300 
1383000 
1383292 
I382900 
1383100 
1382825 
1383000 
1383100 
1382900 
1383100 
1383200 
1382875 

479950 
479750 
479800 
479775 
479950 
479975 
479850 
479500 
479725 
479500 
479500 
480225 
479925 
479550 
479650 
47957.5 
479875 
479525 
479650 
479725 
480000 
479500 
479600 
479525 
479675 
479500 
479500 
479600 
479700 
479550 
479750 
479675 
479600 
479500 
479600 
479900 
479575 
479500 
479900 
479700 
479550 
479625 
479900 
479500 
479900 
479500 
479600 
479625 
479600 
479675 
479650 
479800 
479675 
479675 
479875 
479725 
479853 * 
479800. 

AUG -03-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
AUG-03-92 
AUG-03-92 
A UG -03 -92 
JUL -3 1-92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AUG-04-92 
AUG-03-92 
JUL-31-92 
JUL -31 -92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
AUG-03-92 
AUG-03-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
AUG - 04 - 92 
A UG -04 -92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
A UG -04 - 92 
AUG-04-92 
JUL-31-92 
JUL - 3 1 -92 
A U  G -04 -92 
JUL-28-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
JUL-28-92 
AUG-04-92 
JUL-28-92 
A UG -04 - 92 
AUG-04-92 
JUL-31-92 
AUG-04-92 
JUL-31-92 
JUL-31-92 
JUL-28-92 
JUL -31 -92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
JUL-28-92 

412E+03 
4.46E+03 
4.87E+03 
4.89E+03 
4.98E+03 
S.21E+03 
5.25E+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 
6.31 E +03 
6.34E+03 
6.36E+03 
6.40 E + 03 
6.4 1 E +03 
6.41 E +03 
6.43E+03 
6.46 E + 03 
6.47E+03 
6.5 1 E +03 
6.52E+03 
6.58E+03 

6.64E+03 
6.65E +03 
6.65E +03 

6.69E+03 

6.63E+03 

6.67E +03 

6.70E+03 
6.70E +03 

6.73E+03 
6.74E +03 
6.77E+03 
6.77E +03 
6.77 E + 03 
6.78E+03 
6.79E +03 
6.79E+03 
6.80E+03 
6.80E+03 
6.83E +03 
6.8SE +03 
6.85E +03 
6.86E +03 
6.86E+03 
6.89E+03 
6.90E+03 
6.908+03 
6.92E+03 
6.93E +03 
6.93E +03 
6.94E +03 

6.73E+03 

2.06E+03 
2.23E+03 
2.44E+03 
2A5 E + 03 
2.49E+03 
2.61 E +03 
2.63E +03 
2.64E+03 
2.68E+03 
2.72E+03 
3.04E +03 
3.05E+03 
3.07E +03 
3.12E +03 
3.13E +03 
3.16E+03 
3.17E+03 
3.18E+03 

3.21 E+03 

3.22E+03 
3.23E+03 
3.24E+03 
3.26.E +03 
3.26E+03 
3.29E+03 
3.32E+03 
3.32E303 
3.33E+03 
3.33E+03 
3.34E+03 
3.35E +03 
3.35E +03 
3.35E+03 
3.37E+03 
3.37E+03 
3.37E+03 
3.39E +03 
3.39E +03 
3.39E + 03 
3.39E+03 
3.40E +03 
3.40E+03 
3.40E+03 
3.40E +03 
3.42E+03 
3.43E +03 
3.43E +03 

3.43E +03 
3.45 E + 03 
3.45E +03 
3.45E+03 
3.46E + 03 
3.47E+03 
3.47E+03 
3.47E+03 

3.20E+03 

3.2 1 E +03 

3.43E +03 

Near gravel 

Near gravel 
Cow path 
Cow path 
SO’ 5 of where next stake should be - south of STP (SE‘ 

Gravel 
10’ from stake off property 

NE property line at high voltage tower 
Cow path 

Pipes 

Cow path 

Cow path 

East off-property in weeds 
East off-property ‘in weeds 

Pipes 

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

East off-property in weeds 

East off-property in weeds 

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

East off-property in weeds 

Mud 

Last row outside fenc at STP 
29 



1383 100 
1383200 
1382900 
1382920 
1382900 
1383200 
1382900 
1383000 
1383100 
1383294 
1383200 
1383290 
1383200 
1382800 
1382900 
1383125 
1382900 
1383000 
1382900 
1382850 
1383 100 
1382800 
1382875 
1383025 
1383100 
1383290 
1382850 
1382800 
1383300 
1382800 
1383000 
1383200 
1382800 
1382800 
1382825 
13829 10 
1383 100 
1382800 
13829 15 
1383300 
1383300 
1382800 
1383359 
1382800 
1382800 
1382900 
1382800 
1382860 
1383025 
1383310 
1383250 
1383290 
1382900 
1382900 
1382700 
1383000 
1382875 

, , . 1382910 

479625 
479775 
479825 
479760 
479600 
479575 
479625 
480000 
479750 
479700 
479800 
479600 
479650 
479550 
379550 
479928 
479800 
480000 
479850 
479700 
47977s 
479575 
479900 
479925 
479700 
479700 
479800 
479600 
479700 
479675 
479500 
479850 
479725 
479650 
480000 
479700 
479856 
479750 
479725 
479800 
480200 
479625 
480100 
479525 
47977s 
479775 
479700 
479725 
480000 
479900 
479875 
479800 
479525 
479500 
479800 
479858 
479884 
48oooo 

JUL-31-92 
JUL-31-92 
JUL-31-92 
J UL - 3 1 -92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
AUG-04 -92 
JUL-31-92 
A UG -04 -92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
JUL-31-92 
JUL-31-92 
AUG-03-92 
JUL -28-92 
A UG -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 
AUG-03-92 
JUL - 28 -92 
JUL-31-92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AUG-04-92 
AUG-03-92 
AUG-03-92 
A UG -04 -92 
A UG -03 -92 
AUG-03 -92 
JUL-31-92 
AUG-03-92 
JUL-31-92 
AU G - 04 -92 
AUG-04-92 
A UG -03 -92 
AUG-03-92 
JUL-31-92 
JUL-31-92 
JUL -28-92 
JUL-31-92 
JUL-31-92 
JUL-28-92 

6.9SE +03 
6.96E+03 
6.97E+03 
7.00E+03 
7.01 E +03 
7.01E+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 
7.14E+03 
7.1SE+03 
7.18E+03 
7.19E+03 
7.19E+03 
7.20E+03 
7.21 E+03 
7.21E+03 
7.21E+03 
7.21 E +03 
7.22E+03 
7.23E +03 
7.23E+03 
7.25E+03 
7.26E+03 
7.26E+03 
7.27E+03 
7.2SE +03 
7.28E +03 
7.29E+03 
7.30E+03 
7.3 1 E +03 
7.31E +03 
7.31 E +03 
7.3 1 E +03 
7.348+03 
7.35E + 03 
7.37E+03 
7.37E +03 
7.38 E +03 
7.39E +03 
7.39E+03 
7.40E+03 
7.40E+03 
7.42E+03 
7.43E+03 
7.44E+03 
7.44E+03 
7.458+03 
7.47E+03 
7.48E+03 
7.48E+03 

3.48E +03 
3.48E+03 
3.49E+03 
3.50E +03 
3.5 1E+03 
3.5 1E +03 
3.52E+03 

3.548 +03 
3.54E+03 
3.558+03 
3.55E+03 
3.55E+03 
3.56E+03 
3.S6E+03 
3.57E+03 

3.58E+03 
3.59E+03 
3.60E+03 
3.60E +03 
3.60E+03 
3.6 1 E+03 
3.6 1 E +03 
3.6 1 E +03 
3.61 E +03 
3.61E +03 
3.62E+03 
3.62E+03 
3.63E+03 
3.63E+03 
3.638+03 
3.64E +03 
3.648+03 
3.648+03 
3.65E+03 

3.66E+03 
3.66E+03 
3.668 +03 
3.668 +03 
3.67E+03 
3.68E+03 
3.69E + 03 
3.69E+03 
3.69E+03 
3.70E+03 
3.70E+03 
.3.70E+03 
3.708+03 
3.71 E +03 
3.72E+03 
3.728+03 
3.728+03 
3.73E+03 
3.748 +03 
3.748+03 
3.748+03 

3.52E+03 

357E +03 

3.6SE +03 

SHIELDED SPA-3 (#1793) READINGS F O R  RADIATION SURVEY 
;fd.DETERMINE EXCAVATION BOUNDARY IN SOILS 
A R O U ~ D  THE SEWAGE TREATMENT PLANT __ - - _ _ _ ~  __.. ___ _ _ _  - - - _ _ -  - - - -- - - __-- - - 

SPA-3 SPA-3 
Reading Reading 

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

East off - property in weeds 

At driveway in STP 

East off-property in weeds 

Cow path 

Swamp area 

&a -' 

Ombank of ditch wit n ing water 

... ... .. 



SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY IN SOILS 
AROUND T H E  SEWAGE TREATMENT PLANT 

4037 

SPA-3 SPA-3 
Reading Reading 

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

1383100 
1382900 
1382875 
1382800 
1382800 
1383000 
1383000 
1383325 
1383300 
1382800 
1383310 
1383250 
1382975 
1383300 
1383300 
1383300 
1383300 
1382900 
1383300 
1383400 
1382850 
1382800 
1383000 
1383300 
1383200 
1383300 
1382800 
1383275 
1382800 
1383000 
1382930 
1382850 
1383300 
1382905 
1383200 
1383300 
1383300 
1382860 
1383200 
1383200 
1383200 
1382800 
1383305 
1383200 
1383300 
1383 100 
1382875 
1382922 
1383200 
1382950 
1383300 
1383100 
1383200 
1383200 
1382850 
1383 100 
1383300 
1383200 

479800 
479575 
479900 
479900 
479825 
479900 
479525 
480400 
480175 
479875 
480200 
479950 
480000 
480550 
480800 
480600 
480275 
479900 
479900 
480000 
480000 
479800 
479850 
480525 
480325 
480282 
479800 
480200 
48oooO 
479926 
480200 
480125 
480775 
479700 
480300 
480500 
480250 
480125 
480350 
480650 
480600 
479850 
480300 
480375 
480750 
480600 
479895 
479900 
480575 
480250 
480575 
480500 
480700 

’ 480675 
479950 
480525 
480400 a 

480475 

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

7.48E+03 
7.49E +03 
7.50E+03 
7SlE+03 
7.51E+03 
7.518+03 
7.568+03 
7.56E+03 
7.62E+03 
7.63E+03 
7.63E+03 
7.65E+03 
7.66E+03 
7.67E+03 
7.67E +03 
7.68E +03 
7.69E+03 
7.73E+03 
7.79E +03 
7.79E +03 
7.80E+03 
7.83E+03 
7.83E+03 
7.84E+03 
7.86E+03 
7.90E+03 
7.92E +03 
7.92E +03 
7.938+03 
7.93E +03 
7.94E+03 
7.96E +03 
7.99E+03 
8.0 1 E +03 
8.02E+03 
8.078+03 
S.07E +03 
8.08E +03 
8.098+03 
8.10E+03 
8.1 1 E +03 
8.12E+03 
S. 12E+03 
8.18E +03 
8.20E +03 
8.21E+03 
8.22E+03 
8.24 E + 03 
8.24E+03 

8.25E+03 
8.26E +03 
8.26E+03 
8.268+03 
6.298 +03 
8.29E +03 
8.29E+03 
8.30E+03 

8.2SE+03 

3.74E +03 
3.75E+03 
3.75E+03 
3.76E+03 
3.76E +03 
3.76E+03 
3.78E+03 
3.78E +03 
3.81E +03 
3.82E+03 
3.82E+03 
3.83E+03 
3.83E+03 
3.84E+03 
3.84E+03 
3.84E+03 
3.85E+03 
3.S7E+03 
3.90E+03 
3.90E +03 
3.90E+03 
3.928+03 
3.92E +03 
3.92E+03 
3.93E+03 
3.95E+03 
3.968+03 
3.96E +03 
3.97E +03 
3.97E+03 
3.97E +03 
3.98E +03 

4.01 E +03 
4.01E+03 
4.04E +03 
4.04E +03 
4.048+03 
4.05E+03 
4.05 E + 03 
4.06E + 03 
4.068+03 
4.06E+03 
4.09E + 03 
4.10E + 03 
4.11 E +03 
4.1 1 E +03 
4.12E+03 
4.12E +03 
4.13E+03 
4.13E +03 
4.13E +03 
4.13E +03 
4.13E +03 
4.15E +03 
4.15E +03 
4.1% +03 
4.15E +03 

4.00E+03 

Swamp area 
Cow path 

Swamp area 

100’ 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 

NE property line at high voltage tower 

Highest of 3 readings 

Swamp area 

Highest of 3 readings 
Highest of 3 readings 



.,SMIE+,DED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
~ + Q % E T E R M I N E  EXCAVATION BOUNDARY IN SOILS 

AROUND T H E  SEWAGE TREATMENT PLANT 

SPA-3 SPA-3 
Readiog Readiog 

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

1383300 
1382930 
1383100 
1382865 
1382825 
1382905 
1383 1 50 
1383200 
1383300 
1383200 
1383300 
1382855 
1383300 
1382900 
I382800 
I383100 
I383200 
1383025 
138257s 
1383075 
1382900 
1382900 
1383300 
1383200 
1382915 
1383000 
1383125 
1383200 
1382850 
1382875 
1382965 
1383000 
1383300 
1382915 
1 383 100 
1383100 
1383100 
1383300 
1383300 
1383300 
1382825 
1383100 
1382900 
1382900 
1383050 
1383200 
1383200 
1383200 
1383250 
1382900 
1382975 
1383200 
1383150 
1383300 
1382850 
1382925 
1382925 

. ~1.383100 
A 4 .  

480650 
480200 
480575 
380 125 
480200 
480000 
479928 
480625 
480700 
480450 
480725 
479950 
480625 
480200 
480200 
48047 5 
479875 
479926 
480000 
479950 
479925 
480250 
480350 
480550 
479760 
479800 
479950' 
480425 
480 125 
479892 
480210 
479875 
480675 
480025 
480450 
480400 
479975 
480325 
4S0300 
480425 
480 100 
479900 
179765 
479950 
479950 
480230 
480275 
480500 
480200 
179975 
480250 
180400 
479900 
480375 
479925 
480250 
480225 
180550 

JUL -27 -92 
J UL - -30 -92 
JUL-27-92 
J UL - 30 -92 
JUL -28-92 
JUL - 28 -92 
AUG -03-92 
JUL - 27 -92 
JUL -27 -92 
JUL - 27 -92 
JUL - 27 -92 
JUL-31-92 
JUL -27 -92 
JUL.-28-92 
J UL - 28 -92 
J UL - 27 -92 
A UG -03 -92 
A UG -03 -92 
J UL - 28 -92 

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

8.33E+03 
8.34E + 03 
8.34E+03 
8.36E+03 
S.37E+03 
8.38 E + 03 
8.38E+03 
8.38E + 03 
8.3SE + 03 
8.39E+03 
8.39E+03 
8.40E+03 
8AOE +03 
8.41E+03 
S.42E +03 
8.42E+03 
8.42E+03 
8.43E +03 
S.44E +03 
8.44 E + 03 
8.4SE+03 
8.46E+03 
8.47E+03 
8.48E+03 
8.50E+03 

8.5 1 E +03 
8.5 1 E +03 
8.52E +03 
8.52E+03 
8.52E+03 
8.52E +03 
8.S2E +03 
8.53E+O3 
8.53E+03 
8.55E+O3 
8.56E +03 
8.56E +03 
S.S7E+03 
8.S9E+03 
8.61 E+03 
8.6 1 E+03 
8.62E+O3 
8.6SE +03 
8.65E +03 
8.65E +03 

8.668+03 

8.5 1 E+03 

8.6SE +03 

8.67E+03 
8.69E +03 
8.69E+03 
8.70E + 03 

8.73E +03 
8.76E +03 
8.76E +03 

S.73E+03 

8.76E +03 
8.76E+03 

1.17E+03 
4.17E+03 
1.17E+03 
4.18E+03 
4.19E+03 
i.l9E+O3 
4.19E+03 
4.19E +03 
4.19E +03 
4.20E+03 
4.20E+03 

4.20E+03 
4.21E+03 
4.21E+03 

4.20E +03 

4.21E+03 
4.21E+03 

4.22E+O3 
4.22E+03 

1.22E+03 

4,23E+03 
423E +03 
4.24E +03 
4.24E+03 

4.26E + 03 
4.26E+03 
4.26E+03 
4.26E+03 
4.26E +03 
4.26E+03 
4.26E+03 
1.26E+03 
4.27E+03 
1.27E+03 
4.28E+03 
4.288+03 
4.28E +03 
1.29E+03 
4.30E+03 
4.31 E +03 
4.3 1 E +03 
1.31 E +03 
4.33E+03 
4.33E+03 
4.33E +03 

4.33E +03 
4.34E +03 

4.25E +03 

1.33E +03 

435E +03 
4.35E+03 
4.35E+03 
1.37E+03 
4.37E+03 
4.38E +03 

1.38E +03 
4.38E+03 

1.38E+03 

_. - 

At driveway in STP 
Highest of 3 readings 

Along the fence 

In ditch 

Approx 5' from next grid point stake inside STP fer 

Along fence in northeast corner inside STP 

32 
NW corner outside STP (wet) 



SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY IN SOILS 
AROUND T H E  SEWAGE TREATMENT PLANT 

4037 
SPA-3 SPA-3 
Reading Reading 

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

1382800 
1383200 
1383200 
1382870 
13829 18 
1383 100 
1383100 
1382885 
1382910 
1382850 
1383300 
1383300 
1382885 
1383025 
1383100 
1383175 
1382975 

I382860 
1383000 
1383100 
1383125 
1382905 
1382885 
1382980 
1383175 
1383200 
1382875 
1383225 
1382850 
1383200 
1383200 
1382880 
1382950 
1382900 
1383100 
1383 175 
1383 120 
1382853 
138292 1 
1382900 
1383000 
1383 100 
1382905 
1382854 
1383125 
1383100 
1383075 
1382975 
1382975 
1383300 
13829 12 
1383100 
1383150 
1383075 
1383115 
1382875 
1382900 

1 383 1 so 

480 100 
480525 
180250 
480200 
480025 
480425 
480075 
480200 
480025 
480200 
480450 
480300 
479925 
479950 

479875 
4~0025 

480210 
4a0200 
479950 
480325 
479950 
480 100 
480025 
479950 
480210 
480175 
480200 
480 175 
480200 
480 175 
480 175 
480250 
480200 
480225 
480000 
480000 
480200 
480250 
479925 
480000 
480275 
480300 
480325 
480 175 
479925 
480075 
480350 
479970 
480250 
480230 
480475 
479725 
480375 
480175 
480300 
480250 
480150 

* b .  i :La480000 

JUL-28-92 
JUL -27-92 
JUL-27-92 
J UL - 28 -92 
J UL - 30 -92 
JUL-27-92 
AUG-04-92 
JUL - 28 -92 
J UL - 30 -92 
JUL - 28 - 92 
JUL - 27 - 92 
AUG -04 -92 
J UL - 30 -92 
AUG -03 -92 
AUG 4 4 - 9 2  
A UG -03 -92 
JUL -30-92 
A U G -04 -92 
JUL-31-92 
JUL - 28 -92 
AUG-03-92 
A UG -04 - 92 
JUL-30-92 
JUL-30-92 
J UL - 30 - 92 
AUG-04-92 
AUG -04-92 
JUL -30-92 
AUG -04 -92 
JUL - 30 -92 
A UG -04 -92 
JUL -27 -92 
JUL - 28 -92 
AUG -04 -92 
JUL - 28 -92 
AUG-03-92 
AUG-04-92 
JUL-29-92 
JUL - 3 1 -92 
JUL-28-92 
AUG - 04 -92 
J UL - 28 - 92 
JUL-27-92 
J UL - 30 - 92 
JUL-31-92 
A UG -04 -92 
JUL -27-92 
AUG-03-92 
AUG-04 -92 
JUL -30-92 
JUL -27-92 
JUL-31-92 
J UL - 27 -92 
AU G -04 -92 
JUL - 29 -92 
JUL -29 -92 
JUL-30-92 
JUL-28-92 

8.78E+03 

8.8OE +03 
8.82E+03 
8.82E + 03 
8.848+03 
8.84E +03 
8.88E+03 
8.88E+03 

a . 7 8 ~ + 0 3  

a . 9 3 ~ + 0 3  
8.93E+03 

a . 9 6 ~  +03 

a . 9 8 ~ + 0 3  

8.95E+03 

8.97E +03 

8.99E+03 
9.00E +03 
9.03E+03 
9.04E+03 
9.06E+03 
9.06E +03 

9.08E+03 

9.14E +03 
9.14 E +03 
9.14E +03 
9.17E+03 
9.18E+03 
9.19E +03 
9.20E +03 
9.20E+03 
9.21 E+03 
9.21E+03 
9.22E+03 
9.22E+03 
9.238+03 
9.24E +03 
9.2SE +03 
9.25E+03 
9.28E+03 
9.30E+03 
9.30E+03 
9.33E+03 
9.34E+03 
9.34E +03 
9.35E +03 
9.36E+03 
9.37E+03 
9.39E +03 
9.39E +03 
9.40E+03 
9.40E +03 

9.41 E+03 

9.07E +03 

9.13E+03 

9.40E +03 

9.42E+03 
9.43E+03 
9.43E+03 

4.39E+03 
4.39E+03 
4.408+03 
4.41 E+03 
4.41E+03 
4.42E+03 
4.42E+03 
4.44E+03 
4.44E+03 
4.47E+03 
4.47E+03 
4.48E +03 
4.488 +03 
4.49E +03 
4.49E+03 
4.50E +03 
4.SOE +03 
4.S2E +03 
4S2E +03 
4.53E+03 
4.53E+03 

4.54E+03 
4.54E+03 

4.57E+03 
4.57E+03 
4.57E+03 
4.57E+03 
4.59E+03 
4.598 +03 
4.60E+03 
4.60E+03 
4.60E+03 
4.6 1 E+03 
4.6lE+03 
4.61 E+03 
4.61B+03 

4.62E +03 
4.63E +03 
4.63E+03 
4.64E +03 
4.658 + 03 
4.65E+03 
4.678+03 
4.67E +03 
4.67E +03 
4.68E+03 
4.68E+03 
4.69E +03 
4.70E +03 
4.70E+03 
4.70E+03 
4.70E +03 
4.70E+03 
4.71E+03 
4.71 E +03 

4.72E + 03 

4.62E +03 

4.72E+03 

In ditch 

In ditch 

N E  property line at high voltage tower 

Along the fence 
Along fence in northeast corner inside STP 

Along the fence 
Along fence in northeast corner inside STP 
Along fence in northeast corner inside STP 

Along fence in northeast corner inside STP 

Along fence in northeast corner inside STP 

Along fence in northeast corner inside STP 

Edge of water filter 

Along fence in northeast corner inside STP 
2nd time taking this reading 
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SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY IN SOILS 

- AKG~:ND;THESE-WAGE TREATMENT PLANT - - - 

SPA-3 SPA-3 
Reading Reading 

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

1382925 
1382750 
1383000 
1333125 
1383000 
1383075 
1383105 
1382850 
1383225 
1382982 
1383 100 
1382775 
1383060 
1382900 
1332900 
1383025 
1383060 
I383060 
1383123 
1363075 
1383075 
1382975 
1383060 
1382900 
1383025 
1383025 
1382875 
1382884 
1383075 
1383100 
1383250 
1383050 
1383025 
1383200 
1383100 
1382900 
1382922 
1383000 
1383060 
13831 10 
1382877 
1383025 
13831 25 
1383130 
1383000 
1383 125 
1382875 
138297.5 
13831 25 
1382862 
1383060 
1383122 
I383 125 
1382975 
1383060 
13829 19 
1383075 
1383060 r+ , e  

480 195 
480150 
480350 
480280 
480272 
479926 
480250 
480 100 
480 175 
4802 10 
480250 
480 100 
4803 1 1 
480175 
480225 
480300 
4803 1 1 
48031 1 
480225 
480300 
J80300 
480228 
4803 1 1 
479760 
479900 
480300 
480 100 
479950 
480300 
480287 
479925 
479970 
480300 
479925 
480250 
480025 
480000 
480252 
4803 15 
480250 
480 100 
480300 
480275 
480205 
48027.5 
480225 
480200 
480227 

479725 
4803 15 
480225 
480 125 
480226 
4803 15 
480025 
480299 
480315 

480250 

J UL - 30-92 
J UL - 30 - 92 
J UL - 28 -92 
J UL - 29 -92 
J UL - 28 -92 
AUG -03 -92 
J UL - 29 -92 
JUL -26 -92 
A UG -04 -92 
JUL-30-92 
JUL - 27 -92 
JUL - 28 -92 
JUL - 29 -92 
JUL -30-92 
A U G -04 -92 
JUL - 29 -92 
J UL -29 -92 
J U L  -29-92 
J UL - 29-92 
JUL -29 -92 
J UL - 29 -92 
J UL - 30 -92 
JUL - 29 -92 
JUL -31 -92 
AUG-03-92 
J UL - 29 -92 
J UL - 28 -92 
JUL-30-92 
JUL-29-92 
JUL - 27 -92 
AUG-03-92 
AUG-03-92 
JUL -29-92 
AUG-03-92 
J UL -29 -92 
J UL - 30 -92 
JUL -28 -92 
JUL -28-92 
J UL - 29 -92 
JUL -29 -92 
JUL -28 -92 
JUL - 29 -92 
J UL -29 -92 
JUL-29-92 
JUL -28 -92 
JUL - 29 -92 
J UL - 28 -92 
JUL - 30 -92 
JUL-29-92 
JUL-31-92 
JUL-29-92 
J UL -29-92 
A UG -04 - 92 
JU L - 30 -92 
JUL -29-92 
J UL - 30 -92 
JUL -29-92 
J UL - 29 -92 

9.43E+03 
9.45E+03 
9.45E+03 
9.46E+03 
9.47E+03 
9.47E +03 
9.47E+03 
9.48E+03 
9.49E+03 
9.53E+03 
9.53E +03 
9.54E +03 
9.57E+03 
9.6 1 E +03 
9.61 E +03 
9.61E+03 
9.62E +03 
9.62E+O3 
9.63E+03 
9.64E+03 
9.6SE +03 
9.66E +03 
9.67E+03 
9.68E+03 
9.69 E + 03 
9.7 1 E + 03 
9.72E+03 
9.72E+03 
9.72E+03 
9.72E+03 
9.72E+03 
9.73E+03 
9.74E+03 
9.74E+03 
9.7.5E +03 
9.7GE+03 
9.76E+03 
9.76E+03 
9.77E+03 
9.77E+03 
9.78E+03 
9.78E+03 
9.78E+03 
9.78E +03 
9.79E +03 
9.80E+03 
9.8 1 E +03 
9.8 1 E +03 
9.8 1 E +03 
9.82E +03 
9.82E+03 
9.82E+03 
9.82E+03 
9.83E+03 
9.83E+03 
9.84E+03 
9.84E +03 
9.85E+03 

4.72E+03 
4.73E+03 
4.73E +03 

4.74E+03 
4.74E+03 
4.74E+03 
4.74E+03 
4.75E+03 
4.77E+03 
4.77E+03 

4.79E +03 
4.81E+03 
4.81 E+03 
4.81 E+03 
4.81 E +03 
4.81 E+03 
4.82E+03 
4.82E+03 
4.83E +03 
J.83E +03 
4.84E+03 
4.84E+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 

4.88E+03 
4.88E+03 
4.88E + 03 
489E +03 
4.89E+03 
4.89E +03 
4.89E +03 
4.89E+03 
489E+03 
4.9OE + 03 
4.9OE+03 
1.9 1 E +03 
4.91 E+03 
4.91E+03 
4.91 E +03 
4.91E+03 
4.9 1 E +03 

4.92E+03 
4.92E +03 
4.92E+03 

4.93E +03 

J.73E+03 

4.77E +03 

4.85E+O3 

J.SSE+O~ 

4.91 E+03 

4.92E+03 

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

Highest of 3 readings 

Highest of  3 readings - N W  corner outside STP (wt 

Highest of 3 readings 

Highest of 3 readings 

Highest of 3 readings 

Highest o f  3 readings 
Highest of 3 readings 

Actual N coordinate is 480287.5 
Highest of 3 readings 
Highest o f  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 
Iiighesi of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of 3 readings 
Highest of3 readings 

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

Highest of 3 readings 
Highest of 3 readings 

/ 3 -f 



SHIELDED S P A - 3  (#1793) READINGS FOR R A D I A T I O N  S U R V E Y  
TO DETERMINE EXCAVATION B O U N D A R Y  IN SOILS 
A R O U N D  T H E  S E W A G E  TREATMENT PLANT 

4037 

SPA-3 SPA-3 
Reading Reading 

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

13 

B 
B 

B 

B 

B 
B 
B 

B 

B 

B 
B 

1383050 
1383100 
1383128 
1382875 
1383075 
1383100 
1383000 
1383100 
1383050 
1383250 
1383025 
1383025 
1383025 
1383050 
1382755 
1382865 
1382875 
1382875 
1383000 
1383050 
138302.5 
1383035 
1382902 
1383035 
1383035 
1383035 
1383050 
1383050 
1383050 
1383075 
1383000 
1383000 
1383050 
1382775 
1382870 
13829 10 
1383050 
1383075 
1383075 
1383125 
1383126 
1383 127 
1382819 
1382883 
1382975 
1383000 
1383000 
1383040 
1383050 
1383050 
1383050 
1383050 

. 1383060 
1383060 
138307 5 
1383075 
1383121 

480303 
480300 
480205 
480050 
480300 
479926 
480262 
480208 
480300 
480175 
480275 
480275 
480275 
480304 
4801 SO 
479950 
479700 
-180075 
480255 
480300 
480275 
480275 
479700 
480275 
480275 
480275 
480300 
480300 
480302 
480298 
480247 
480250 
480305 
480 1 SO 
480 12s 
480 175 
480290 
479875 
480290 
480205 
480205 
480205 
480 1 50 
479950 
480225 
480245 
480246 
480275 
48030 1 
480297 
480300 
480296 
480306 
480306 
480297 
480 125 
480225 

1382760 . ! ' ' 480150 

JUL -29 -92 
JUL-27-92 
JUL - 29 -92 
JUL - 30-92 
JUL - 29 -92 
AUG -03 -92 
JUL - 28 -92 
J UL - 27 -92 
JUL -29-92 
AUG -04 - 92 
JUL -29-92 
JUL -29-92 
JUL - 29 -92 
J U L - 29 -92 
J UL - 30 -92 
JUL-31-92 
JUL - 3 1 -92 
J UL - 30 -92 
J UL - 28 -92 
JUL - 29 -92 
JUL -29-92 
J UL - 29 -92 
J UL - 3 1 -92 
J UL - 29 -92 
JUL-29-92 
JUL-29-92 
JUL - 29 - 92 
JUL-29-92 
JUL-29-92 
J UL - 29 -92 
JUL -28-92 
JUL-2s-92 
JUL -29 -92 
JUL-30-92 
J UL - 30 -92 
J UL -30 -92 
J UL - 29 -92 
AUG -03 -92 
J UL - 29 -92 
JUL - 29 -92 
JUL - 29 -92 
JUL -29-92 
JUL - 30 -92 
JUL-30-92 
J UL - 30 -92 
JUL -28 -92 
J UL -28 -92 
JUL -29 -92 
JUL -29 -92 
J UL - 29 -92 
JUL -29 -92 
JUL-29-92 
JUL -29 -92 
J UL - 29 -92 
J UL - 29 -92 
A UG -04 - 92 
J UL - 29 -92 
JUL - 30 -92 

9 . 8 6 ~ + 0 3  
9.86E +03 
9.S6E+03 
9.87E+03 
9.87E +03 
9.88E +03 
9.89E+03 
9.89E +03 
9.91 E +03 
9.92E +03 
9.93E +03 
9.93E +03 
9.94E+03 
9.94E+03 
9.95E+03 

9.9.5E +03 

9.9.5E +03 
9.9SE+03 
9.96E+03 
9.96E +03 
9.97E+03 
9.97E +03 
9.97E+03 
9.97E+03 
9.97E+03 
9.97E +03 
9.9SE +03 

9.99E+03 
9.99 E + 03 
9.99E+03 
1 .OOE +04 
1 .OOE + 04 
1 .OOE +04 
1 .OOE +04 
1 .OO E + 04 
1.00E+04 
1.00E+04 
1 .OO E + 04 
1 .OO E +04 
1.0 I E+04 
1 .O 1 E +04 
1.01E+04 
1 .O 1 E +04 

I .O I E +04 
1.0 1 E+O4 
1 .O 1 E + 04 
1.0 I E +04 
1 .O 1 E +04 
1 .O 1 E +04 
1.0 1 E +04 
1.01E+04 
1.0 1 E +04' 
1.01 E +04 
1.02E +04 

9.9SE+O3 

9.95E+03 

9.98E+03 

1 .O 1 E+O4 

-1.93E+03 
4.93E+03 
4.93E +03 
4.94E +03 
4.94E+03 
4.94E+03 
4.95E +03 
4.9SE+03 
4.96E+03 
3.96E +03 
4.97E+03 
4.97 E + 03 
4.97E+03 
4.97E +03 
4.98E+O3 
4.98E +03 
-1.98E+03 
1.98E +03 
4.98E+03 
4.98E +03 
4.98E+03 
4.98E+03 
4.99E+03 
1.99E +03 
4.99E+03 
4.99E +03 
4.99E+03 
4.99E +03 
4.99E +03 
4.99E +03 
S.OOE+03 
5.00E+03 
5.00E +03 
5.OOE +03 
5.00E +03 
5.00E +03 
5.00E +03 
5.00E+03 
5.00E+03 
5.00E+03 
5.00E+03 
5.00E+03 
5.05E+03 
S.0SE +03 
S.O5E+O3 
5.05E +03 
5.OSE +03 
LOSE +03 
S.OSE+O3 
!LOSE +03 
S.O5E+03 
5.05E +03 
S.OSE+03 
5.OSE+O3 
5.05E+03 
5.0SE+03 
5.05E+03 
5.10E+03 

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

Highest of 3 readings 

Highest of 3 readings - Along fence in northeast corn1 

Highest of 3 readings 
Highest of 3 readings; Wet stream 
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 
Highest of 3 readings 
Highest of 3 readings; muddy and slushy 
Highest of 2 readings 

Highest of 2 readings 
Highest of 3 readings 

Highest of 3 readings; muddy and slushy 

Highest of 3 readings - 2nd time laking this reading 

Highest of 3 readings \ 

Highest of 2 readings 

Highest of 3 readings 35 



SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
TO.I?FTERMINE EXCAVATION BOUNDARY IN SOILS 

- - -  AK_OUND THE SEWAGE TREATMENT PLANT - _ _  - .  - 

SPA-3 SPA-3 
Reading Reading 

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

13 

B 

13 

B 

B 

B 
B 

B 

B 
B 

I382855 
1382878 
1383050 
1383050 
1383050 
1383070 
1383125 
1383 150 
13831.50 
1382880 
1383050 
1383050 
1383100 
1383100 
1383125 
1383125 
1382800 
I382SSO 
1382875 
1382880 
1382925 
1383075 
1383075 
1383075 
1383100 
1382850 
1382879 
1382880 
1382900 
1382900 
1382924 
1382987 
1383100 
1383120 
1382880 
13829 12 
1382923 
1383000 
1383045 
1383050 
1383150 
1382900 
1383000 
1383075 
1383 100 
1382850 
1382900 
1383225 
1382882 
1382883 
1382911 
I383028 
1383300 
1383025 
1383150 
1382900 
1382925 

._- r 1383250 
‘ , I  

179925 
480 100 
480295 
480298 
480299 
4130300 
480200 
479875 
480125 
480050 
480285 
480280 
480225 
480280 
480025 
480 175 
180 1 50 
180 1 50 
480 125 
479950 
480185 
480280 
480295 
480285 
480 125 
479702 
480 100 
480075 
480 1 50 
480100 
480000 
4802 10 
480275 
480225 
480 100 
479760 
480000 
4802 10 
480275 
480275 
480000 
480050 
480225 
480275 
480 100 
479704 
479755 
479925 
479950 
479925 
479725 
479875 
480075 
480075 
480 100 
480075 
480025 
479900 

JUL-31-92 
J UL - 28 -92 
J UL - 29 -92 
J UL - 29 -92 
JUL - 29 -92 
J UL - 29 - 92 
AUG -04 - 92 
AUG-03-92 
AUG-04-92 
J UI- - 30 - 92 
JUL - 29 -92 
JUL-29-92 
J UL -27 -92 
JUL -27 -92 
A UG -04 -92 
A UG -04 -92 
J UL - 30 -92 
JUL -30-92 
J UL -30 -92 
JUL-30-92 
J UL - 30 -92 
JUL-29-92 
JUL -29-92 
J UL - 29 -92 
A U G -04 -92 
JUL-31-92 
JUL -28 -92 
J UL - 30 -92 
J UL - 30 -92 
JUL -28-92 
JUL -28-92 
J UL - 30 -92 
JUL -27-92 
J UL - 29 -92 
J UL - 28 -92 
JUL-31-92 
J UL - 28 -92 
JUL -27 -92 
J UL - 29 -92 
JUL -29-92 
A UG -03 -92 
JUL - 30 -92 
JUL -28-92 
JUL-29-92 
A UG -04 -92 
JUL-31-92 
JUL-31-92 
A U G -03 -92 
J UL - 30 -92 
J UL - 30 -92 
JUL-31-92 
AUG -03 -92 
AUG -03 -92 
AUG-04-92 
AUG-04-92 
JUL - 30-92 
JUL - 30 -92 
A U G -03 - 92 

1.02E+04 
1.02E +04 
1.02E + 04 
1.02E +04 
1.02E +04 
1.02E+04 
1.02E +04 
1.02E +04 
1.02E+04 
1.03E+04 
1.03E+04 
1.03E +04 
1.03E +04 
1.03E +04 
1.03E +04 
1.03E +04 
1.04E +04 
I .04E +04 
I .04 E + 04 
1.04 E +04 
1.04 E +04 
1 .04E +04 
1.04E +04 
1.04 E +04 
1.04E +04 
1.05E +04 
1 .OSE +01 
1.05E+04 
1.OSE+04 
1 .OSE +04 
1.05E +04 
1 .05E +04 
1.0SE+04 
1.05E +04 
l.O6E+O4 
1.06E +04 
1.06E +04 
l.07E +04 
1.07E +04 
1.07 E +04 
1.07E + 04 

1 .O8E +04 
1.08E +04 
1 .08E + 04 
1.09E +04 

1.09E +04 

1 .OS E + 04 

I .09E +04 

1.10E +04 
I .  10E +04 
1.10E +04 
1.10E +04 

l . l lE+04 

1.13E +04 

1.1 OE +04 

1.12E +04 

I .  13E +04 
1.13E+O4 

5.10E+03 
5.10E+03 
5.10E+03 
5.10E+03 
5.10E+03 
5.10E+03 
5.10E+03 
5.10E +03 
5.10E+03 
5.15E +03 
5.15E+03 
5,15E+03 
5. 1SE+03 
5.1 5E +03 
5.1 5E +03 
5.15E+03 
5.20E +03 
5.20E +03 
5.20E+03 
5.20E+03 
5.20 E + 03 
5.20E+03 
5.20E+03 
5.20E+03 
5.20E + 03 
5.25E +03 
5.25E+O3 
5.25E +03 
525E +03 
5.25E+03 
5.25E+03 
5.2SE +03 
5.25E+03 
5.2SE+03 
5.30 E + 03 
5.30E+03 
5.30E +03 
5.35E +03 
5.35E +03 
5.35E+03 
5.35E+03 
5.40E +03 
5.40E +03 
5.40E+03 
5.40E+03 
S.45E+03 
i.;rSE+03 

5.50E+03 
i..SOE+03 
5.50E+03 
5.50E+03 
5.50E+03 
S.S5E+03 
S.60E +03 
S.65E +03 
5.65E +03 
5.65E+03 

5.45E+03 

Highest of 3 readings 

Highest of 3 readings 

Muddy and slushy 

Along the fence 
Highest of 3 readings 

Cow path 

3G 



SIIIELDED S P A - 3  (#1793) READINGS FOR KADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY IN SOILS 
A K O U N D  TIIE SEWAGE TREATMENT PLANT 

4037 

SPA-3 SPA-3 
Reading Reading 

Comments 1: Coord N Coord Date (cp2m) (cpm) 

I382870 
1383100 
I383300 
1382882 
1382900 
1382880 
1 3829 15 
1363225 
1383200 
1382860 
1382900 
1383025 
1383075 
1383275 
I382910 
13829 IO 
1383050 
I 383 100 
1383125 
1383125 
1383150 
1383050 
1383050 
1382875 
1382920 
1383225 
1382926 
1383 150 
1383175 
1382865 
1363275 
1383125 
1383050 
1383200 
I383 150 
1383300 
1383200 
1383275 
1383300 
1383 1 SO 
1383125 
1383300 
1382870 
1383275 
1383125 
l3s3050 
1353075 
138292s 
I3S3300 
1383025 
I382900 
I382875 
1383200 
I383025 

1383275 
I 383275 

179950 
4sooso 
1s0025 
179925 
179700 
179925 
480175 
179875 
179875 
479925 
179750 
480050 
479900 
179950 
479760 
179725 
180 100 
179875 
179875 
180000 
179975 
479925 
479875 
479950 
480025 
479900 
480100 
480075 
480000 
479725 
480000 
479900 
380 125 
479900 
380025 
4801 50 
480000 
479925 
480050 
480050 
479975 
480125 
479725 
479875 
480050 
479900 
380 103 
480 175 
480 100 
479900 
479725 
479925 
479950 
480 100 
479900 
479975 

JUL-.?I-92 
A UG -(I4 -92 
.A UG -03 -92 
J UL - 30 -92 
JUL-31-92 
JUL - 30 -92 
JUL - 30 -92 
A UG -03 -92 
AUG -03-92 
JUL-31-92 
JUL-31-92 
A UG -04 - 92 
AUG-03-92 
AUG-03-92 
JUL-31-92 
JUL-31-92 

A U G -04 -92 
A U G - 03 - 92 
AUG -03 -92 
A UG -03 -92 
AUG-03-92 
XUG 4 3 - 9 2  
AUG -03-92 
J UL - 30 -92 
JUL - 30 -92 
A UG -03 -92 
J UL - 28 -92 
AUG-04-92 
AUG-03-92 
JUL-31-92 
AU G -03 -92 
AUG-03-92 
A UG -04 -92 
A UG -03 -92 
AUG -04 -92 
AUG-03-92 
AUG -03 -92 
AUG-03-92 
AUG-03-92 
AUG-04-92 
AUG-03-92 
A UG -03 - 92 
JUL-31-92 
AUG-03-92 
A U G -04 -92 
AUG-03-92 
A UG -04 -92 
J UL - -30 - 92 
X U G - 03 -92 
A U G - 03 - 92 
JUL-31-92 
J UL -30 -92 
AUG 4 3 - 9 2  
AUG-04-92 
AUG-03-92 
A UG -03-02 

l = Boundary Point for Sojl Excavation 
\ t: f; 

I. 11 E +04 
I .  14 E +04 
I. 11E +04 

1.1SE +04 
1.20E+04 
I .20E +04 
I .2OE + 04 
1.21 E +04 
1.22E+04 
1.22E + 04 
I .23 E + 04 
1.23E+04 
1.24 E +04 
1.25E +04 
1.26E +04 
1.26E + 04 
1.26E +04 
1.26E+04 
1.26E +04 
1.26E +04 
I .27E +04 
I .27E + 04 
1.2SE+04 
1.29E +04 
1.29E +04 
1.30E +04 
1.30E + 04 
1.32E +04 
1.35 E + 04 
1.37E + 04 
1.3SE + 04 
l.4OE+04 
I.-llE+04 

1.1 5E +04 

1 .42E +04 
1.42E +04 
1.43 E + 04 

I .43E +04 

1.48E + 04 
1.19E+04 
1 .50E +OJ 
1.52E +04 

1.54E +04 
I .55 E +04 

1.62E+O4 

I .43 E +04 

IA7E +04 

1.53E+04 

I .56 E +04 

1.64E +04 
1.67E +04 

I .73E +04 

2.53E + 04 

l.6SE +04 

2.12E +04 

2.62E +04 

5.70E+03 
5.70E +03 
5.70E+03 
5.75E +03 
5.75E+03 
6.00E +03 
6.00E+03 
6.00E+03 
6.05E +03 
6.10E+03 
6.10E+03 
6.15E+03 
6.15E +03 
6.20E+03 
6.25E+03 
6.30E+03 
6.30E+03 
6.30E +03 
6.30E+03 
6.30E+03 
6.30E+03 
6.35E+03 
6.35E+03 
6.40E +03 
6.45E+03 
6.45E+03 
6.SOE+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 
7.15E +03 
7.1 SE +03 
7.15E+03 
7.35E +03 
7.4OE +03 
7.45E+03 
7.50E+03 
7.60E+03 
7.6SE +03 
7.70E+03 
7.75E+03 
7.8OE+03 
S.10E + 0 3  
S.20E+03 
8.35E+03 
S.4OE +03 
8.65E+03 
l.06E +04 
1.27E+04 
1.31 E +04 

Cow path 

On top of water filter inside STP 

Next to white bldg. 

Cow path 

Cow path 

Cow path 

On top of water filter inside STP 
Wet over near corner 
Cow path 

Near insinerator inside STP 
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SHIELDED SPA-3 (#1733) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION I3OUNDARY OF 300 pCi/g TOTAL URANIUM 
IN SOILS AROUND T H E  SEWAGE TREATMENT PLANT 

$037 

SPA-3 SPA-3 
Reading Readiog 

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

1382940 
1382940 
1382925 
1382940 
1382925 
1382925 
1383310 
1382940 
1383325 
1383310 
I382940 
1383310 
1383310 
1383310 
1383310 
I383270 
1382925 
13833 10 
1383310 
13833 10 
13829 17 
1382940 
1382920 
1383310 
13833 10 
1383273 
138292 1 
1382925 
138292 1 
1382917 
1383120 
1383275 
1382975 
1383275 
1383 100 
1383275 
1383035 
1382921 
1383100 
1382925 
1383100 
1382923 
1382923 
1383072 
1383275 
1383085 
1383085 
1382921 
1382925 
1383085 
1383072 
1382921 
1383000 
1838050 
1382950 
1383030 
13829,2 1 i 
1383275 ’ 

480000 
479925 
480000 
480025 
3799 15 
479975 
480075 
479950 
479900 
480 100 
379975 
47997s 
479925 
480125 
480 170 
179975 
479900 
480 150 
479950 
480000 
479900 
480050 
480000 
480025 
480050 
47997 5 
47997s 
480200 
479925 
479925 
480200 
479950 
480200 
479970 
480200 
479925 
480100 
4801 10 
480174 
480025 
480 160 
4801 10 
480 100 
480200 
47997s 
480200. 
4s0160 
480025 
479950 
480150 
480165 
479950 
480200 
480200 
480200 
480100 
480 100 
479973 

8-26-92 
.8 - 26 -92 
8 -26-92 
S -26-92 
8-26 -92 
8 -26 -92 
8-25-92 
8 -26 -92 
8-25-92 
S -25 -92 
8-26-92 
8-25-92 
8 -2s -92 
8-25-92 
S-25-92 
8 -25 -92 
8 -26 -92 
8-25-92 
S -25 -92 
8-25-92 
8-27-92 
8 -26 -92 
8-27-92 
8-25-92 
8-25-92 
8 -25 -92 
8-27-92 
8-26-92 
8-27-92 
8-21-92 
8 -26-92 
8 -25 -92 
8 -26 - 92 
8-25-92 
8 -26-92 
.8 -25 -92 
8 - 26 -92 
8-27-92 
8 -26 -92 
8 -26 -92 
8 -26 -92 
S-27-92 
8-27-92 
8-26-92 
8-25-92 
8-26-92 
8 -26 -92 
8-27-92 
S-26 -92 
8 -26 -92 
8-26-92 
8 -27 -92 
8-26-92 
8-26-92 
8-26-92 
8 -26-92 
8 -27 -92 
8-25-92 

5.13E +03 
6.46E+03 
6.58E +03 
6.67E+03 
7.16E+03 
7.S2E +03 
7.57E+03 
7.67E +03 
7.68E+03 
7.90E +03 
7.92E303 
8.0SE+03 
8.12E+03 
8.3SE +03 
S.45E+03 
8.52E+03 
8.59E +03 
8.68E+03 
8.77E+03 
8.84 E + 03 
9.03E +03 
9.19E+03 
9.68E +03 

1 .O 1 E +04 
1.01E+04 
1.04 E +04 
1.06E+04 
1.07E +04 
1.1 OE +04 
1.12E + 04 
I. 15E +04 
1.16E +04 
1.17E +04 
1.18E+04 
1.20E+04 
I .21 E +04 
1.2 1 E +04 
1.22E + 04 
1.22E+04 
1.23E +04 
1.23 E + 04 
1.24E+04 
1.2SE +04 
1.26E+04 
1.27E + 04 
1.30E + 04 
I .30E +04 
1.31 E +04 
1.32E + 04 
I .33E + 04 
1.35E+04 
1.36E + 04 
1.36E + 04 

1.38E+04 
1.38E+04 
1.398+04 

9.8OE+03 

i . 3 8 ~ + 0 4  

2.57E+03 
3.23E+03 
3.29E+03 
3.34E+03 
3.58E +03 
3.76E+03 
3.79E+03 
3.848 + 03 
3.84E+03 
3.95E +03 
3.968+03 
403E+03 
4.06E +03 
4.18E+03 
4.23E+03 
4.26E+03 
4.30E+03 
4.34E +03 
4.39E+03 
4.428 +03 
4.52E+03 
4.60E+03 
4.84E+03 
4.90E +03 
5.058+03 
5.OSE +03 
5.20E+03 
S.30E +03 
5.35E+03 

5.60E +03 
5.75E+03 
5.80E +03 
5.858+03 
5.90E+03 
6.00E +03 
6.05E +03 
6.OSE +03 
6.10E + 03 
6.10E + 03 
6.15E +03 
6.1 SE +03 
6.208+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 
6.75E+03 
6.8OE+03 
6.SOE + 03 
6.90E+03 
6.90E +03 
6.908+03 
6.9SE+03 

5.5OE+O3 

Along Hest rad rope inside STP 
Along west rad rope inside STP 
Gravel 
Along west rad rope inside STP 
Gravel 
Gravel 
Approximately 5 feet east of property fence 
Along west rad rope inside STP 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 
Along west rad rope inside STP 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 

Gravel 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 
Along Fence West of STP 
Along west rad rope inside STP 
Along Fence West of STP 
Approximately 5 feet east of property fence 
Approximately 5 feet east of property fence 

Along Fence.West of STP 
North of Incinerator (inside STP) 
Along Fence West of STP 
Along Fence West of STP 
Regulated 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 Incinerator 
Along Fence West of STP 
Along Fence West of STP 
North of Incinerator (inside STP) 

Regulated Area Northeast of Incinerator 
Regulated Area Northeast of Incinerator 
Along Fence West of STP 
Gravel 
Across Driveway from Incinerator 
North of Incinerator (inside STP) 
Along Fence West of STP 
North of Incinerator (inside STP) 
North of Incinerator (inside STP) 
North of Incinerator (inside STP) 
Across Driveway from Incinerator 
Along Fence West of STP 
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SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
T O  DETERMINE EXCAVATION IIOUNDARY OF 300 p;Gi/g-TOTAL URANIUM 

- .. IN'SOILS AROUND TIIE SEWAGE TREATMENT PLANT' - _ -  - - _ _  

SPA-3 SPA-3 
Reading Reading 

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

B 
B 
B 
B 

B 
B 
B 

B 

1383025 
1383015 
1383275 
1383280 
1383029 
1382925 
1382912 
1383265 
1382925 
1382922 
138292 1 
138292 1 
1383084 
: 3s3000 
1383275 
1383028 
1383050 
1383275 
1382912 
138327s 
1352921 
13830 15 
1383000 
1383275 
1383278 
138327 1 
1383923 
1383274 
13829 12 
1382925 
1383275 
138292 1 
1383060 
1383275 
1383275 
1383270 
1383275 
1383027 
1383275 
1383275 
1383275 
1383000 
1383275 
1383275 
1383050 
1383275 

B 1353277 
1383055 

B 1383275 
B 1383083 
B 1383049 
B 13829 15 

1383275 
1383275 
1383075 

B 1382923 
B 1 38292 1 
B 1382923 

2 , '  

480200 
4sooso 
479870 
479975 
480100 
480 182 
480 129 
479900 
480050 
480079 
480072 
480050 
480 1 SO 
4S0 190 
47987 1 
480 100 
480125 
479988 
480 124 
479990 
480000 
480082 
480 188 
4799 10 
479975 
479900 
480077 
479975 
480175 
480181 
479872 
480150 
480165 
479974 
479873 
479900 
479909 
480 100 
479907 
479874 
479908 
480185 
479906 
479900 
480 165 
479900 
479975 
480165 
479987 
480 1 SO 
480 125 
480 124 
479905 
479875 
480145 
480075 
480 179 
480076 

8 -26-92 
8 -26 -92 
8-25-92 
8-25-92 
8 -26 -92 
8-26-92 
8-27-92 
S -25 -92 
8 -26 -92 
8 -27 -92 
8-27-92 
8-27-92 
8-26-92 
8-26-92 
8-2.592 
8-26-92 
8 -26 -92 
S-2s-92 
5-27-92 
8-25-92 
8-27-92 
8 -26 -92 
8 -26 -92 
8-25-92 
8-25-92 
8-25-92 
8-27-92 
8 -25 -92 
8 -27 -92 
8-26-92 
8 -25 -92 
8 -27 -92 
8 -26 -92 
8-25-92 
8-25-92 
8 -25 -92 
8 -25 -92 
8 -26 -92 
8 -25 -92 
8-25-92 
8 -25 -92 
8-26-92 
8-25-92 
6-25-92 
8 -26 -92 
8-25-92 
8-25-92 
8 -26 -92 
8-25-92 
8 - 26 -92 
8-26-92 
8 -27 -92 
8-25-92 
8-25-92 
8-26-92 
8-27 -92 
8-27-92 
8-27-92 

1.42E+04 
1.43E+04 
1.43E + 04 
1.46E+04 
1.47E + 04 
1.47E+04 
1.47E+04 
1.49E +04 
1.53E + 04 
1 .%E + 04 
1.54.E +04 
1.54 E + 04 
1 .S4E + 04 
1.55F+04 
1 .5SE + 04 
1.56E+04 
1.56E+04 
1.57 E + 04 
157 E + 04 

1.58E +04 

1.59E + 04 
1.60E + 04 
1.62E +04 
1.6SE+04 
1.65E+04 
1.66E + 04 
1.66E +04 
1.68E+04 
1.71 E +04 
1.71 E +04 
1.72E+04 
1.73E+04 
1.75E + 04 
1.75E + 04 
1.76E + 04 
1.7SE + 04 
1.79E+04 
1.8OE + 04 
1.82E + 04 
l.S3E+04 
l.84E +04 
1 .S4 E + 04 

1 .58E + 04 

1 .58E + 04 

.8SE+O4 

.85E+04 

.SSE+04 

.88E+04 

.89E+O4 

.89E+04 

.89E +04 

.91E+04 

.85E+04 

7.10E+03 
7.15E +03 
7.15E+03 
7.30E+03 
7.3SE +03 
7.35E+03 
7.35E +03 
7.45E+03 
7.65E+03 
7.65E+03 
7.70E +03 
7.70E+03 
7.70E+03 
7.75E +03 
7.7SE+03 
7.80E+03 
7.SOE+03 
7.8SE+03 
7.85E +03 
7.90E +03 
7.90E+03 
7.90E+03 
7.95E+03 
8.00E+03 
8.10E+03 

8.25E+03 
8.30E+03 
8.30E +03 
8.40E+03 
8.55E +03 
8.55E +03 
8.60E+03 
8.65E+03 
8.75E+03 
8.75E+O3 
8.8OE+03 
8.90E+03 
8.9SE +03 
9.00E+03 
9.10E+03 
9.15E+03 
9.20E+03 
9.20E+03 

8.25 E + 03 

1.93E +04 9.6SE +03 
1.91E +04 9.70E +03 
1.94E+04 9.70E+03 
1.95E +04 9.75E+03 
1.96E+04 9.80E+03 

9.25E+03 
9.25E+03 
9.25E+03 
9.40E+03 
9.40E +03 
9.45E +03 
9.45E +03 
9.45E+03 
9.55E +03 

North of Incinerator (inside STP) 
Across Driveway 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 
North of Incinerator (inside STP) 

Across Driveway from Incinerator 
.Across Driveway from Incinerator 

Along Fence West of 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 o f  STP 
East Incinerator Boundary 
South Boundary #1 

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

Nor th  Incinerator Boundary 

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

East Boundary #1 

North Boundary # 1 
Across Driveway from Incinerator - Boundary for # 
Across Driveway from Incinerator - Boundary for # 
Along Fence West of STP 

Across Driveway from Incinerator 
Along Fence West of STP - Hot Spot 
Along Fence West of STP 
Along Fence West of STP - Hot Spot 



~ SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURVEY 
TO DETERMINE EXCAVATION BOUNDARY OF 300 pCi/g TOTAL URANIUM 
IN SOILS AROUND THE SEWAGE TREATMENT PLANT 

4037 

SPA-3 SPA-3 
Reading Reading 

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

B 1382923 
1383275 
1383290 
1383025 
1383000 
1382925 
1383275 
1382925 

B 1383275 
B 138292 1 
B 1382925 

1383290 
B 1382919 
B 1382921 

1383060 
1383275 
1383280 

B 1383015 
1382975 
1383275 
1383290 
1383050 
1383070 
1383000 
1382940 
1382925 
1383025 
1383045 
1383080 
1383275 
13830 15 
1383290 
1383025 
1382925 
1382925 
1382940 
1383000 

B 1383285 
1383290 
1383275 
138303 1 
1383290 
1383290 
1383290 
1383290 

B 1382925 
1382925 

480072 
479980 
480 184 
480 100 
480180 
480 175 
479895 
479925 
479975 
480125 
480 180 
480005 
480125 
480 130 
480145 
479880 
479900 
480084 
480165 
479885 
480 175 
480 139 
480145 
480175 
480075 
480150 
480165 
480 1 25 
480 150 
479890 
480085 
480150 
480117 
480100 
4801 10 
480090 
480165 
479900 
480125 
479985 
480125 
480025 
480100 
480075 
480050 
480075 
480125 

8-27-92 
8-25-92 
8 -26 -92 
8 -26 -92 
8-26-92 
8 -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 
8 -26 - 92 
8-26-92 
8 -26 -92 
8 -26 -92 

1.98E +04 
2.01 E +04 

. 2.058+04 
2.09E+04 
2.10E +04 
2.14E +04 
2.16E +04 
2.19E+04 
2.23E +04 
2.27E+04 
2.28E+04 
2.31 E +04 
2.36E+04 
2.39E +04 
2.43E+04 
2.47E +04 
2.53E+04 
2.53E +04 
2.56E +04 
2.63E+04 
2.65E+04 
2.68E+04 
2.7SE +04 
2.87E+04 
2.99E+04 
3.1 1 E +04 
3.17E+04 
3.18E + 04 
3.31E+04 
3.36E+04 
3.49E+04 
3.57E+04 
3.62E+04 
3.638+04 
3.63E +04 
3.68E+04 
3.8OE+04 
3.85E+04 
3.92E +04 
4.06E+04 
4.12E +04 
4.30E + 04 
4.46E+04 
5.92E +04 
6.78E+04 
7.08E+04 
7.64E+04 

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

V31192 stpsurv3.wk3 

9.90E+03 
1.01 E +04 
1.03E +04 
1.05E +04 
1.05E+04 
1.07E +04 
1.08E+04 
1.1 OE + 04 
1.12E + 04 
1.14E +04 
1.14E +04 
1.16E +04 

1.20E +04 
1.22E+04 
1.24E +04 
1.27E+04 
1.27E +04 
1.28E+04 
1.32E +04 

1.34E + 04 

1.44E +04 
1.50E +04 

1.18E +04 

1.33E +04 

1.38E+04 

1.56E+04 
1.59E+04 
1.59E +04 
1.66E+04 
1.68E +04 
1.75E +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 
2.06E +04 
2.15E+04 
2.238+04 

3.39E+04 
3.54E + 04 
3.82E+04 

2.96E +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 boundary 
Point #1 (SE) - West Boundary #1 
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) 
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. ywl SHIELDED SPA-3 (#1793) READINGS FOR RADIATION SURXEY- _- - -__ - -__ - 
TO-D ETER M I N E - E X C X V A T I m O U m , R Y z  300 p Ci/g TOTAL URANIUM 
IN SOILS AROUND TIIE 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 
E 
B 
B 
B 
B 
B 
B 
B 
B 
B 

* .  c. 

1383275 
383270 
383285 
383275 
383275 
383275 
383277 
383275 

1382923 
1382923 
1382925 
1382923 
1383015 
1383027 
13829 15 
1382919 
1382921 
1383049 
138292 1 
138292 1 
1383083 
1383060 
138292 1 
1382925 
1383000 

479872 
479900 
479900 
479909 
479974 
479975 
479975 
479987 
480072 
480075 
480075 
480076 
480084 
480100 
480124 
480125 
480125 
480 125 
480130 
480 150 
480150 
480165 
480 179 
480 180 
480185 

8-25-92 
8-25-92 
S-25-92 
S-25-92 
8 -25 -92 
8-25-92 
8-25-92 
8 -25 -92 
8-27-92 
8-27-92 
8 -26 -92 
8 -27 -42 
8-26-92 
8 - 26 -92 
8 -27 -92 
5-27-92 
S-27-92 
8-26-92 
8-27 -92 
S -27 -92 
S-26-92 
S -26 -92 
8-27-92 
8-26 -92 
8 -26 -92 

1.71 E +04 
1.7SE+04 
3.8SE+04 
1.76E + 04 
1.73E + 04 
2.23E+04 
1.S5E +04 
1.88E +04 
1.98 E + 04 
1.94E+04 
7.08E+04 
1.96E +04 
2.53E+04 
1.78E+04 
l.89E+04 
2.36E +04 
2.27E+04 
1.89E +04 
2.39E+04 
1.7 1 E +04 
1.89E +04 
1.72E +04 
1.9SE+04 
2.28 E + 04 
1.83E +04 

S.55E+O3 
8.75E +03 

8.SOE+O3 
1.93E +04 

8.65E+03 
1.12E +04 
9.25E +03 
9.40E+03 
9.90E+03 
9.70E+03 
3.S4E+04 
3.8OE+G3 
1.27E+04 
8.90E+03 
9.45E+03 

1.14E +04 
9.4SE +03 
1.20E+04 
8.55E+03 
9.458+03 
8.60E +03 
9,75E+03 
1.14E + 04 
9.15E +03 

1.18 E +04 

South Boundary #2 
West Boundary #2 
East Boundary #2 
North Boundary #2 
South Boundary # 1 
Point #1 (SE) - West Boundary #1 
East Boundary # 1 
North Boundary # 1 
Along Fence West of STP - Hot Spot 
Along Fence West of STP - Hot Spot 
Gravel - Concrete Slabs - South Incinerator Boi 
Alo:lg Fence West of STP - Hot Spot 
Across Driveway from Incinerator - Boundary fo 
Across Driveway from Incinerator - Boundary fo 
Along Fence West of STP 
Along Fence West of STP 
Along Fence West of STP 
Across Driveway from Incinerator - Boundary fo  
Along Fence West of STP 
Along Fence West of STP 
Across Driveway from incinerator - Boundary foi 
East Incinerator Boundary 
Along Fence West of STP 
West Incinerator Boundary 
North Incinerator Boundary 

- I  4 2  
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SAMPLE # TOTAL U pCS/g 

1 (0-2) 166.9 

1 (2-4) 165.5 

1 (4-6) 49.3 

1 (6-12) t7 .4  

1 (12-18) <7.4 

2 (0-2) 152.0 

2 (2-4) 136.5 

2 (4-6) 52.7 

2 (6-12) <7.4 

2 (12-18) t 7 . 4  

3 (0-2) 79.7 

3 (2-4) 57.4 

3 (4-6) 56.8 

3 (6-12) 18.9 

3 (12-18) 23.0 

4 (0-2) 31.1 

4 (2-4) 20.3 

4 (4-6) 12.2 

4 (6-12) <7.4 

4 (12-18) <7.4 

5 (0-2) 164.9 

5 (2-4) 152.7 

5 (4-6) 115.5 

5 (6-12) 23.0 

5 (12-18) t7 .4  

6 (0-2) 158.8 

6 (2-4) 110.8 

6 (4-6) 41.2 

6 (6-12) 13.5 

6 (12-18) t7 .4  

TABLE 2 - ADDITIONAL 
I 

ON-PROPERTY SOIL SAMPLING DATA 
II 

I 12 (0-2) 1 108.1 11 

10 (18-24) t 7 . 4  

11 (0-2) 133.1 

11 (2-4) 93.2 

, 11 (4-6) 54.1 

11 (6-12) 18.9 

11 (12-18) t7 .4  

11 (18-24) t7 .4  ' 

49 



TABLE 2 - ADDITIONAL ON-PROPERTY SOIL SAMPLING DATA 

SAMPLE # 

17 (2-4) 

17 (4-6) 

17 (12-18) 

17 (18-24) 

17 (6-12) 

18 (0-2) 

18 (2-4) 

12 (4-61 t 7 . 4  

TOTAL U p C i / g  

73.7 

9.5 

56.8 

t7 .4 

t 7 . 4  

51.4 

42.6 

12 (6-12) 

12 (12-18) 

12 (18-24) 

13 (0-2) 

13 (6-121 

91.2 

' t 7 . 4  

t 7 . 4  

56.8 

13 (18-24) 

18 (4-6) 

18 (6-12) 

18 (12-18) 

18 (18-24) 

19 (2-4) 

19 (4-6) 

19 (6-12) 

19 (12-18) 

19 (18-24) 

11 19 (0-2) 

20 (18-24) 

20 (24-30) 

20 (30-36) 

20 (36-42) 

20 (42-48) 

21 (12-18) 

21 (18-24) 

21 (24-30) 

21 (30-36) 

21 (36-42) 

)I 21 (42-48) 

22 (0-6) 

22 (6-12) 

42.6 

12.8 

t 7 . 4  

t 7 . 4  

t 7 . 4  

t 7 . 4  

t 7 . 4  

t7 .4 

t 7 . 4  

t 7 . 4  

206.1 

209.5 

67.6 

39.2 

33.1 

83.8 

t7 .4 

<7.4 

t 7 . 4  

t7 .4 

t 7 . 4  

228.4 

104.1 - 

14 (18-24) 

14 (0-2) 

14 (2-4) 

14 (4-6) 

14 (6-12) 

67.6 

58.1 

41.9 

15.5 

15 (0-2) 

15 (2-4) 

15 (4-6) 

15 (6-12) 

15 (12-18) 

15 (18-24) 

16 (0-2) 

16 (2-4) 

16 (4-6) 

16 (6-12) 

16 (12-18) 

16 (18-24) 

17 (0-2) 

75.7 

70.3 

37.8 

14.2 

t 7 . 4  

t7 .4  

66.2 

70.3 

68.2 

28.4 

12.2 

t 7 . 4  

74.3 



TABLE 2 - ADDITIONAL 
It I 

t 7 . 4  

ON-PROPERTY SOIL SAMPLING DATA 
I li 

SAMPLE # 

27 (0-6) 
27 (6-12) 
27 (12-18) 

28 (6-12) 

28 (12-18) 

29 (0-6) 
29 (6-12) 

29 (12-18) 

30 (6-12) 
30 (12-18) 

28 (0-6) 

30 (0-6) 

31 (0-6) ! 68.9 II 

TOTAL U p C i / g  

60.1 

t 7 . 4  

t 7 . 4  

80.4 
t 7 . 4  

t 7 . 4  

t 7 . 4  

140.5 
t 7 . 4  

69.6 
t 7 . 4  

t 7 . 4  

I II 32 (6-12) I t 7 . 4  

32 (12-18) < 7 . 4  

51 



II I 

35 (0-6) 

36 (0-6) 

t 7 . 4  

<7 .4  

37 (0-6) 

38 (0-6) 

39 (0-6) 

40 (0-6) 
41  (0-6) 

<7.4  

t 7 . 4  

<7.4 

<7 .4  

t 7 . 4  

42 (0-6) 

43 (0-6) 

44 (0-6) 
45 (0-6) 

<7.4  

<7.4 

t 7 . 4  

99.3 

48 (0-6) 
49 (0-6) 

50 (0-6) 
51 (0-6) 
52 (0-6) 
53 (0-6) 

55 (0-6) 

54 (0-6) 

56 (0-6) 

88.5 

190.5 

248 

250 

72.3 

34 .5  

52.7 

45.9 

11.5 

57 (0-6) 

58 (0-6) 

t 7 . 4  

<7 .4  
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0-2 (0-2) 

0-2 (2-4) 

D-2 (4-6) 

0-3 (0-2) 

D-3 (2-4) 

D-3 (4-61 

TABLE 3 - ADDITIONAL OFF-PROP 

~ ~~ 

60.1 

43.2 

56.8 

33.8 

24.3 

21.6 

D-4 (4-6) 

D-5 (0-2) 

RTY SOIL SAMPLING DATA 

BORING # 

D-1  (0-2) 

13.5 

14.9 

D-1 (4-6) 

0-6 (0-2) 

D-6 (2-4) 

D-6 (4-6) 

D-7 (0-2) 

0-7 (2-4) 

0-7 (4-6) 

20.9 

23.6 

30.4 

8.1 

7.4 

t7 .4 

0-4 (2-4) 13.5 

D-8 (0-2) 

D-8 (2-4) 

D-8 (4-6) 

D-9 (0-2) 

D-9 (2-4) 

D-9 (4-6) 

I D-10 (0-2) 

12.8 

14.2 

15.5 

7.4 

7.4 

9.5 

t7 .4 

D-5 (4-6) 

C-8 (4-6) 

c-9 (0-2) 

C-9 (2-4) 

C-9 (4-6) 

c-10 (0-2) 

C-10 (2-4) 

C-10 (4-6) 

25.0 

56.8 

54.1 

27.0 

67.6 

26.4 

61.5 
L 

D-10 (2-4) 

D-10 (4-6) 

t7 .4 

t7 .4  

. .- . * .  
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