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TMI Program Office 
Attn: Mr. Lake Barrett, Deputy Director 
U. S. Nuclear Regulatory Commission 
c/o Three Mile Island Nuclear Station 
Middletown, Pennsylvania 17057 

Dear Sir: 

MltroPQiitln Edison Company 
Post Offict Box 480 
Middletown, Pennsytv1nia 17057 

Wrtttt'a DtrKt Dial Nu� 
February 23 , 1981 
LL2-81-0043 
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Three Mile Island Nuclear Station, Unit 2 (TMI-2) 
Operation License No. DPR-73 

Docket No. 50-320 
Preliminary Assessment of the Potential Source of Radionuclides 

Found in the Ground of Three Mile Island 

As requested at our meeting of January 16, 1981, attached is our initial 
evaluation of increased levels of radionuclides vhich have been detected 
in groundwater and soil on the TMI-site since the institution of the 
groundwater monitoring program. This report identifies potential sources 
of contamination on site, our preliminary conclusions based on available 
data, and our plans for continued investigations. 

Please note that the attached report is basically a vritten summary of the 
information presented on January 16, 1981. The report vas prepared prior 
to receipt yesterday (February 19, 1981) of the January and early February 
groundwater data shoving substantially higher levels of Cesium 137 and Cobalt 

60, at Monitoring Well 12, than in any previous results. Based on a cursorv 
review of the nev data, the conclusions in the attached rep�rt still appear 
valid. In particular the existence of Cobalt concentrations in the most 
recent data, again confirm that the Borated Water Storage Tank (BWST) is 
the dominant (and perhaps only) source of the detected contamination. 
We are examining the new data nov and v�ll report our conclusions as soon 
as they are available. 

GKH:JJB:djb 

Sincerel�·, 

. /(!(�d /��ft\� 
\ice-President and \ 

Director, TIII-2 \ 

cc: B. J. Snyder, Program Director-T�I Prograo Office 

81 030205;$. p 
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Purpose 

The purpose of this report is to provide a preliminary assessment 
of the potential sources of radionuclides found in the ground water and 
soil on the Three Mile Island (THI) site. 

Scope 

The assessment made in this report will consider changing plant 
conditions and ground data since the March 28, 1979 accident. Although 
this report will consider certain geological characteristics, it will 
not prov�de a geological analysis. A geological analysis will be in­
cluded in .a later report. This report is based on data on hand as of 
January 28, 1981. 

Summary of Conclusions 

1. source of radionuclides in the round of THI 
Water Storage Tank see Figure 

2. There are no indications of leakage from the TMI-2 Containment 
Building, althouqh that possibility cannot be ruled out entirely. 
If there 1s Containment Building leakage. it is a minor contributor 
to the ground contamination detected to date. 

3. Other minor sources of radionuc:ides exist includin (but not 
necessarily limited to near surface effects, such as unidentified 
soi�ls. 

4. The levels of radioactivity found in the around water and soil of 
TMI are very lo�. These levels oose no threat to the health and 
safetv of the p•tt>lic or plant personnel. 

S. The Ground Water Monitoring Prooram should continue at TMI, along 
with additional assessments as aopropriate, based on new data 
a��ui reo. 

Sources of Data 

Data used for the purposes of this report were taken from the 
following sources: 

1. Ground �ater �cnitoring Progra� 

The chronology of the Ground \later P.onitoring is sho\'m 
in Figure 2. 
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I n  March and April of 1 980, ground water monitoring wel l s  (MW) 
were instal l ed to provide an earl y warning system i n  case of a l eak 
in the TMI Unit Conta i nment Bui l d i ng.  After trit i um  was found in MW 
Ho. 2 ,  addi tional wel l s, observation wel l s  (OW), were i nsta l l ed 
fn Hay, 1 980 to hel p a ssess the tri tium cond i tion. Data from a l l  HWs 
and OWs have been sampl ed ei ther weekl v or b i -weekl v, orovidfna a l arQe 
data base. I n  earl y September, 1980, pump tests on·HW-2 drew 
approximatel y 55,000 gallons of ground water. This extended pump 
test on HW-2 i s  bel i eved to hav e  i ncreased the ground water flow 
to the wel l s  i n  the area . 

2 .  I sotopic Anal ysi s of In-Plant Water Volumes 

Revi ew of the i sotopic anal ysis of water i n  the Contai nment 
Bui.d i ng Sump , the BWST and Aux i l i fry Bui l d i ng has indicated that 
activation products, e . g. Co-58 and Co-60, are present fn the BWST 
at el evated l evel s relative to the very l ow conc entrations of these 
acti vation products i n  the Contai nment Bui l d i ng and Aux i l iary Bui l ding.  

3. Soil Sampl es Taken as Part of the Ground Water Monitoring Program, 
Decontamina tion Work and Environmental Control . 

I sotopic anal vsfs of soi l  samol es taken durina drfl l fna MW� �nrl 
OWs, decontamination of the ground at  the Unit 2 BWST, and en-
vironmental moni toring on TMI have prov ided i nformation on the location 
of rad ionucl ides as wel l as l i mited data on i sotope concentrations 
as a function of depth in the ground . 

· 

4. Hi story of Unit 2 Operations and Conditions 

Information on the geological condition of TMI ,  Unit 2 pl ant 
design , hi story of radioactive water transfers, hi story of radioactive 
releases, and condi tions in the plant at  various times fol l owing the 
acc i dent ( e . g . , flooded condition in the Unit 2 Contai nment and Aux i l iary 
Buildings) have been used to assess potenti al l eakage paths. 

Potential Sources of Radfonuc l i des in the Ground at TMI 

The fol l owing are considered to be possi bl e sources of radionucl ides 
in the ground at TMI: 

1. Radioactive Fa l l out or Other Non-TMI Sources 

2 .  Unit 1 - leakage and airborne rel eases during pl ant operations over the 
years. 

3. Uni t  2 - the fol l owing sources from Uni t  2 were consid ered : 

a)  Borated Water Storage Tank (BWST) • The BWST has contained 



radioactive water since immediately after the March 28, 1979 
accident. leakage to the ground fro� pumps. valves and piping 
at the BWST has been identified repeatedly since the accident. 

b) Auxiliary Building - The March 28, 1979 accidenc resulted in 
• the contaminacion of this building. The recent diacovery of 

a contaminated seam between the Auxiliary Building and Control 
and Service Building has prompted detailed investigations in 
this area (see references 3, 4 and 5). 

c ) Containment Building - The Containment Building is flooded 
to about the 29o• elevation with approximately 600,000 gallons 
of radioactive water. 

d ) local Effects - local spills of radioactive water of contamination 
at doors could contribute to the presence of radfonuclides 
in the ground. 

e ) Airborne releases during and immediately after the March 28, 1979 
accident and during the Containment Building Purge in the summer 
of 1980. 

f ) EPICOR I - Thfs low level radwaste processing system has processed 
radioactive water from Units 1 and 2. Leakage from this system 
could contribute to radioactivity in the ground. 

g) EPICOR II - This radwaste system was used to process the contaminated 
water from the Auxiliary Building. leakage from this system could 
contribute to radioactivity in the ground. 

Trend Identification 

1. Soil sample data and ground water monitoring data, Appendix A, 
suggest more than one source of radioactivity. Data 
from the Ground Water Monitoring Program, Appendix A, indicates 
that tritium, H-3 levels around Unit 2 are generally higher than 
background. The H-3 spikes ( distinct increases above normal 
measured levels ) shown during September, 1980, are not 
thought to be plant related since they show up in all wells including 
HW-1 located north of Unit 1. Radioactive fallout over the entire 
region during a given period is a possible cause of these spikes. Also, 
there may be a correlation between these spikes and changes in the 
water table or changes in releases from some upstream source. 

2. Higher levels of H-3 in the unsaturated soil region at the BWST and 
also at OWs 138 and 14 on the west side of the plant indicate a sourc! 
proximate to these two areas. 

3. To date, H-3 levels on the east side of the plant near the BWST have 
indicated a gradually increasing trend ( see Appendix A). Other 
areas have relatively constant H-3 levels. This increasing trend is 
attributed to a number of possible causes: 
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a )  Leakage o f  tritiated water from the piping system a t  the BWST 
to the ground has been identified . This leakage has not been 
constant. We may be seeing 1 period of ti•e when BWST l eakage 
increased . Also,  excavation around the BWST area in September, 1980 
could have provided a short c ircuit path to the wells for the 
tritiated water. 

b) Extended HW-2 pump tests during early September , 1980 could have 
drawn tritiated water to the wells. 

3.  Cesium, Cs-134 , Cs-137, Co-58, Co-60 have been d etected on the east 
s ide of the plant near the BWST (see References .7 , 8 and 9). 

Assessment of Potential Sources of Rad ionuclides Found in the Ground at TMI 

1. Radioactive Fallout or Other Non TMI Sources - Ground water monitoring 
data for S eptember, l9SO, Appendix A. indicates soike� in tritium 
levels in all wells including the control well ,(MW-1)� Also all 
wells show some background H-3. This data suggests an overall source 
to THI independent of Units 1 and 2. Radioactive fallout could be 
this overall source. Also, there may be some correlation with ground 
water levels and/or some source upstream of TMI . 

2. Unft 1 - Generally the ground water monitoring data, Appendix A. 
reveals H-3 levels above background* in all the wells near Unit 2 
(see Figure 1). Although there is no proof that these tritium levels 
originate from Unit 1, ft is conceivable that small amounts of 
leakage and/or a irborne releases over the years of Unit 1 operation 
could have contributed to these levels . This is possible because the 
island has a hydrological gradient of ground water flow from north 
to south. 

J. Unft 2 - There are several potential sources of radionuclfdes from Unit 2. . . 

a) Borated Water Storage Tank (BWST) - the chronology of operations 
and activities with regard to the BWST is provided in Figure 2. 

On March 30 , 1979, the BWST was filled with water from the Unit 1 
Spent Fuel P�ol. Th1s water contained Co-58 and Co-60 in the 
range of 10- to 10- u Cf[�l .  Cs:�34 and Cs-137 were also 
present in the range of 10 zo 10 u CiJml. The H-3 con­
centration was in the 1 x 10- u Ci/ml range. 

Since the accident there have been recurring instances of leakage 
of BWST water from pumps , valves , and piping at the BWST (see Figure 2). 
• Data from MWs 1 & lS are taken as background because they are far 

from the power block .  HW-1 is north of Unit 1 and HW-15 is at the 
south end of THI . 
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Al though in each case action was taken to capture the l eakage 
and fix the l eaks, it is apparent that this was a persistent 
probl em which resul ted in deposition of radfonucl ides into the 
surrounding soil . Soil sampl es , Reference 7, taken a s  part of 
deconta mination done in December , 1 979, reveal ed Co-58, Co-60, 
Cs-1 34, and Cs- 1 37 near the ground surface a t  the BWST. 

Between March 29 and April 1 2, 1 980, 332,000 gal l ons of water were 
transferred from the BWST to Unit 1 .  B etween April 1 9  and June 
24, 1 980, approximatel y 330,000 gal l ons of processed water from 
EPICOR II were transferred to the BWST mixing with 1 30 , 000 
gal l ons remaining fn the BWST. This mixed water contained: Co-58 
and Co-60 a t  -1 . 5 x 10-Su Ci/ml , Cs-134 at -1 . 6  x

1
1 o-4 u Ci/ml , 

Cs-137 a t  ·3. 6  x 1 0- u Ci/ml and H-3 at ·1 x 1 0� u Ci/ml . 

Soil sampl es taken a t  the surface around the BWST in the spring of 
1 980, References 8 and 9, reveal ed the presence of Co-58, Co-60, 
Cs-1 34 and Cs-1 37. 

ln Septemeber, 1 980 the area around the BWST was excavated a s  
part o f  the construction wo r k  a ssociated with encl osing the area 
around the BWST. Soil sampl es taken in this area asl o revea l ed 
the presence of Co-58, Co-60, Cs-1 34 ,  and C s-1 37 (no correlaction 
of isotope concentration with depth was obtained). 

When the data from the above chronol ogy is a ssessed with t�e data 
received from the MWs and OWs near the BWST , ft becomes evident 
that the BWST is a major source of radionucl ides in the ground on 
the east side of Unit 2. 

1) Anal ysis of the BWST water reveal ed the presence of H-3. H-3 
has consistentl y been found in the ground water monitoring wel l s  
and wel l soil sampl es near the BWST in c oncentrations general l y  
higher than in other areas near the pl ant. This supports 
the concl usion that the history of l eakage from the BWST 
has contributed to H-3 in the ground v'ter of the adjacent 
area . Al so, the ground water monitot·ing data shows a correl ation 
of tritium concentration with distance from the BWST, i.e. , 
the cl oser to the BWST the higher the tritium concentrations 
(Figure 3). 

2) Cs-134 and Cs- 1 37 has been recently detected in MW-2 (see 
Appendix A). Also, a s  indicated in the above chronol ogy, 
Cs-134 a nd Cs-137 have been found in near surface soil 
sampl es. Co-58 and Co-60 have al so been found in these soil 
samples. The presence of Cs and Co in the soil is consistent 
with the concl usion that l eakage from the BWST is the major 
source of radionucl ides in the adja�ent area . The fact the 
Co has not consistentl y been found in the ground water samples 
is expl a ined by the general insol ubil ity of Co. It appears 
that the Co tends to plate out in the soil and therefore has 
not reached the Qround water l evel . 
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b) Aux i l iary Bui l di ng - The i nvesti gations into the contami nated build­
ing seams ,(Refere"ces 3, 4 and 5) hav e  revea l ed that contamination of 
the Aux i l i ary Bui l d ing aa a result of the accident and sub-
sequent decontami nation work were the cause of thecontaminated seams. 
Reference 5 i n d i cates that the sampl ing program performed a s  part 
of the i nvestigation showed that the plant water stops have pre­
vented contamination from mi grati ng laterally to the environment. 
There i s  no conclusiv e  proof, howev er , that the water stop which 
would prevent migration i n  the vertical d i rection downward i s  
holding. Therefore, the Aux i liary Build i ng c annot be ruled out 
as a possi ble source of radioactive i sotopes i n  the ground water. 
Current data , however ,  suggests that l eakage from the contaminated 
seams woul d be mi n i mal i f  not non-exi stent: 

1) For l eakage to occur from the bottom of the foundatio n ,  the 
lower horizontal water stop woul d have to be broken. Although 
this i s  possi bl e ,  any crack or break woul d proba b l y  not allow 
free flow of water . 

2) The ground water elevation at THI ranges from a bout 285' i n  the 
spr i ng ,  to about 279' i n  the fall. The l evel of seam con­
tami nation i s  at the 280'-6� l evel. From that elevation 
outlea kage can occur only when the ground water leve1 fal ls 
below the 280'-6" elevation. Therefore, with this small 
(maxi mum of 1'-6") and variabl e hydraul i c  d r i v i ng head , 
any flow would be expected to be small and i ntermi ttent. 
Rai nwater lea king past flashing between buil d i ngs could soak the 
seam.  Thi s soak i ng could i ncrease the d r i v i ng head for l ea kage 
from the Aux i l iary Building. However , thi s would require 
heavy ra i nfal l and the flow caused by the rain would be short 
term. I f  conti nous heavy ra i ns persi sted , the i ncreased 
tendency for l eakage out of the bui l d i n g  would be offset to 
a degree by an i ncrease i n  the ground water l evel. 

c) Containment Bui ldi ng - The Conta i nment Bui l di ng i s  flooded with 
approxi mately 600,000 gallons of contaminated water (see Reference 
2 for water analysis) up to about the 290' el evation. Therefore, 
the containment must be treated as a potenti al source of radio­
acti v i ty i n  the ground at TMI. As i nd icated previously, the 
Ground Water Moni tori ng Program was i n i tiated as a early warning 
system for Contai nment Bui lding leakage . Data from the Ground 
Water Mon i tori ng Program and other sources i nd icates tha t the 
Conta inment Bui ld i ng does not have a promi nent lea k :  

1) Although H-3 and Cs have been found i n  the ground, there 
i s  no correlation of conc entra tion of these i sotopes with 
d i stance from the Conta i nment Buildi ng. (Figure 3) 

2) There i s  a continuing generall y good correlation between the quantity 
of water i n  the Conta i nment Bui ld i ng (as estimated by bui l d i ng water 
l ev el )  and the i n-lea kage to that body of water from the Reactor Coolant 
System (RCS) (as measured by RCS makeup). I n  other word s, there i s  no 
indication of signi ficant loss of i nventory from the Conta inment Building 
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3) The location and distribution of rad1onuc11desfcund do 
not support 1 conclusion that t�e ContainmentiWilding 
has a prominent leak. Specifically. there - � to be 
no correlation betNeen measured concentrationsef H-3 
in the ground water and soil with soil depth •·specific 
area to support a conclusion that the Buildi�fs 
leaking. 

Because of the amount of contaminated water iathe 
Containment Building. and its activity. the �fnment 
Building must continue to be considered a pot.tfal 
source. The Nater level of 290' inside the �fnment 
Building is 5' above the high ground water 1�. This 
means that leakage would go out of Containmeatif a 
path existed. Although the Containment Bufl� sets 
on bedrock, fractures in the rock could allowlrtgratfon 
of contaminated water. 

d) Local Effects - Relatively higher levels of H-3 '"e been found 
in the unsaturated (above g�ound water level) zoatan the west 
side of Unit 2 by OW-13B and OW-14. This suggestsa local. near 
surface source. The H-3 levels found deeper in tie unsaturated 
zone and below the ground water level could be eJJlained by 
tritiated water percolating down from the surface.although 
tritiated water moving horizontally with the gromd water cannot 
be discounted for the H-3 found below the ground titer level. 
No specific local source can be identified at this time. 

e) Airborne Releases - One hypothesis considered is iilt H-3 in the 
water vapor released as part of the discharges fn. Unit 2 imme­
diately after the accident, and during the Contat.ent Building 
Purge in the summer of1980, condensed and fell iathe vicinity 
of Unit 2. This would explain the general above�kground 
levels of H-3 near Unit 2. Although this is pos�le for the 
releases right after the accident, it does not a�r probable 
for the Containment Building Purge because H-3 laels higher 
than background were measured before the Contai� Building 
Purge. The airborne sources are not consid�red aajor sources 
since the general above background tritium levelsJre close to 
background, within 400 pcf per lit�r, i.e • •  the �gher levels 
of H-3 are found in localized areas which is not curacteristic 
of airborne releases which tend to disperse over�eral areas. 

f) EPICOR I - Near surface soil samples near the lew level waste 
processing system, EPICOR I, revealed Cs-137 and Cs-134 in the 
104 pCi/Kg range. Although these findings make £?ICOR I a 
potential source of radioactivity in the ground wier there is 
no data to prove that the radionuclfdes being reft91ed as part 
of the Ground Water Monitoring Program originatefrom EPICOR I. 
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g) EPICOR II - This radwaste processing system is on tt.e east side 
of Unit 2 in the area of the BWST. At this point, EPICOR II is 
not suspected as a source of radionuclides in the ground because 
the levels of tritium found in the proximate HWs and OWs are 
generally lower than those in other 1oc4tions further form the 
EPICOR II system. 

Conclusions: 

1. The major confirmed source of radionuclides found in the 
ground of THI is the BWST on the east sfde of Unit 2. 

2. There are no indications of leakage from the TMI-2 
Containment Building, although that possibility cannot 
be ruled out entirely. If there is Containment Building 
leakage, it fs a minor contributor to the ground 
contamination detected to date. 

3. Other minor sources of radionuclides exist, including 
(but not necessarily limited to) near surface effects, 
such as unidentified spills. 

4. The following are potential sources of radionuclides in the 
1round at THI. These potential sources cannot currently 
be substantiated as contributing to the radioactivity in 
the ground at TMI: 

a) Radioactive fallout or other nor.-THI sources 
b) Unit 1 
c) Unit 2 

1) Auxiliary Building 
2) Containment Building 
3} Airborne Releases 
4) EPICOR I 
5) EPICOR II 

5. The levels or radioactivity found in the ground water 
and soil of T�I are very low. These levels pose no threa: 
to the health and safety of the public or plant personnel. 

5. The Ground Water �onitoring Program shoula continue at 
TMI along with additional assessments as a�cropriate 
based on new data acquired. 
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OAK RIDGE NATIONAL LABORATORY 
UHIOH CARBIDE CORPORATION 

JOUCUAI DI\'ISIOK 

POll O,IC� lOX X 
OU IIDG� TlHNUiU l7GO 

September 14, 1979 

Mr. J .  A. Daniel 
GPU Service Corporation 
260 Cherr,y Hill Road 
Parsippany, NJ 67054 
Dear Hr. Daniel: 

• 

The attached Tables 1-7 present analytical results on three samples 
of TMI containment t:ater, as per your request of August 22, 1979, to 
R. E. Brooksbank. "Top•, "Middle" and "Bottom" correspond to your 
numbers 1, 2 and 3. Tables 1-4 pertain to the solutions themselves; 
Tables 5-7 pertain to solid material recovered from the "Bottom" sam-
ple. 

Table 8 presents results obtained when the section of steel plate 
(taken from the containment vessel) was examined for contamination. 

Table 9 presents results obtained upon examination of air filter sam­
ple number 17711. 
These tables comprise a complete set of firm analytical results for 
the samples that you submitted. 

WDS: sjw 

cc: B. C. Rusche (Met Ed/THI) 
R. E. Brooksbank 
D. 0. Carnpbe 11 
J. A. Carter 

Attachment 

Sincerely yours, 

Wilbur D. Shults 
Director 
Ana lytical Chemistry Division 

L. T. Corbin 
J .  F .  Emery 
w. R. Laing 
J. R. Stokely 
A. Zucker 
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Color 

Visible organic 

Radiation level, side (:na/hr} 
R�diation lavel, 

bottc.-n (:iR/hr) 

Precipitate 

\'ol:.!!t7e (ml) 

Dissolved 
organic 
carbon 

Table 1. Solution da�r�c:terfstics � 

·Top Hiddle 

Light yelloil Light yellow 

r:one r:one 

580 500 
740 780 

t:one r:on!! 

30 30 
22!2 \lg/ml 

Bottt.'D · . 

G1·eeni sh �ith 
precipitate 

� �·· non� 

!i30 
aoo 

.. ·yes a 

30 

aFlocculent in appearance, gelatinous, dirty green co lor, 10� by volume, 
centrif:.�ged to 4� by volume. 
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.. Table 2. Radiochettfcal analyses of thre'l :olutfons (�Cf/gl at 0800, 8/28/79) 

Isotope Top IUddle eottom 
137cs ' 176 179 174 134cs 40 4D ·. 39.6 140la 0.09 CI.078 0.14 89+90Sr 46.3 43.5 44.9 3H 1.03 1.05 1.01 1291 0.0791 

o.oao
•

· 0.0761 1311 0.012 0.012 0.013 90!r 2.70 2.90 2.83 
--------------------------------
Activity in scavenging p recipitation with Pr(CH)3 95zr; - O.OOJO 95tzb· . 0.0021 0.0030 103Ru o.ao5 o�ooso 105Ru 0.0039 0.0072. 113sn• _ 

_ 125sb 0.012 0.015 129
Te 

____ 134cs · 0.0055 o.oosg 137 Cs 0.029 0.028 141ce ---- 0.00047 144ce 0.0046 140ta 0.036 0.028 140aa 0.0038 
Gross a 

1
Units are �g/ml • 

. b. • . 
Units are dpo/rnl. I 

•
Tentative identific�tion. 

0.0025 
0.0099 
o.oon 

0.0099 
0.0016 
0.017 
o:oJ5 
0.0042, 
0.0175 
0.0019 
o.ooao 

0.052 
-

===��·��···�� ·�·�·�··�·-·-------- �·------' · · ·· · -····· , ,.. . ... .... . , . . . . ... ... . .. . - . ..... . .. . . . . . . 
- · - •. :t, .• ' ; .... . .. --- ..... :el 



. . .. . . . . . . 
El£;r.ent 

Ag 
Al 
As 
8 
Cl 
Ca 
Cd 
Co 
Cr 

Cs 
Cu 

Fe 
I 
In 
K 
Li 
fig 
Hn 
Ho 
r:a 
Ui 

p 
Rb 
s 
Sr 
Te 
Ti 

v 
y 
Zn 

aooae J. Spark source mass analysis 
of three s�lutions (p��) 

Top Hfddle 

<0.5 <0.2 
3 3 
<0.2 <0.05 
1950 2200 . 
10 15 
10 10 
<0.2 <0.2 
<0.1 <0.1 
0.7 0.7 
0.61 0.71 

�-2 S0.2 
0.58 1.1 
<0.5 <0.5 
<0.1 <0.1 
4 4 
1.61b 1.ssb 
�3 � 

• 
�-1 S0.05 
�.sc 

�.sc 
1080 1200 
�0.2 �0.2 
0.3 0.3 
0.3 0.3 
9 8 
�-1 �0.1 
<0.2 <0.5 
�2 Sl 
�0.2 �0.1 
!0.4 !0.1 
0.5 0.5 

aFiss�on �reduct Cs. 
b>99: 7ti 
cStable Ho. not fission product. 

Blltto:n 
4.3 
3 . 
eLl 
1!10 
a 
8 
42 
<0.1 

0.7 
o.t-
10 
1.1 
<0..5 
<0.1 
4 
l.«b 
� 
�-1 
lc 
12CD 
3 
o.z 
0.3 
7 
�-1 
<0.� 
Sl 
�o.·, 
�.1 
0.4 

--��,-�-�-�·-=··��·�·�--�·-�·--�··�···�···�·------------------------------
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COMMENTS: 

vVt.LL LUCAilON� 

OW-9 
OW·ID 

• L OW•I4 J 
OW·I�S 

MW-8 

�MW·4 

�MW-5 

I. MW·I LqCATEO IN NOI(TJI PARKING LOT @ COORDINATeS 
N 301. �:.�o. o4- . E. z. za<D, s3 c.�';. 

. 2.' OW-IS LOCATED ON Sol)TH eND OF ISLAND @ COORJ)INATES N Z92, s::,s • � .. ..;. 
.€. Z�287a 7'-o:.i • .:;;; 

r • 



. .  
. . . 

S�r.1ple 

u. ppb 

234, : 

235, % 

236, s 
Pu, ppb 

239, s 
240, s 
241,% 

242, : 

·. 

Table 4. Solution isotopfc analysis 
, 

Top· 1-lfddl e Bottom 

7 13 
28 

0.021 0.014 0.021 1.98 1.34 2.04 -
o.os8 0.036 0.066 
0.010 o.on 0.033 89.1 89.4 89. 8 -

8.5 8.4 8.1 
' 

2.3 2.1 z.o 
- -

Assume 0.1 



..., 

Table 5. Solids from bottom sa�ple {pCi/ml at OS� 8/28/79. based on t�tal volume of bottom sample) 

Isotope s�a.i'le 11 Sample 2• 

5Bco 0.0055 0.0079 
60Co 0.0011 0.0015 
95zr 0.037 0.061 
95Ub 0.104 0.162 
103Ru 0.042 0.078" 
106Ru 0.035 0.051 
110mAg 0.0015 0.0025 
113Sn* 0.015 0.021 
125Sb 0.022 0.033 
129"1-e 0.277 0.514 
1311 0.0108 0.016 
l34cs 0.018 0.011 
137c s 0.078 0.049 
140Ba 0.041 0.047 
140la 0.106 0.122 
141ce 0.0034 0.0097 
144ce 0.0134 0.0�46 
89+90sr 2.78 

aT\·Io samples \-I!re taken at different tir.;es; they 
were centrifuged, washed, and y-scanned. 

* 
Tentative identification. 



\ : ·. : . . . . .. 

Table 6. Solids from bott� sample. neutron activation analysis (units arc pg/rnt. based on total 
volume of bott� s�ple) · 

2Js0 0.00459 
In 0.16 
1291 0.07 
Cu 54 
�tn 0.�2 
Al 7 
Ca sz 

. 



. .. 
·. � . 

Table 7. S�ark source mass analysis of solids from bottom 
sar.ple (ppm) based on total �olume of bottom sample 

Ag 8� L1 <0�3 
Al 8 Mg 7 
B 3 Hn 1 
Ca 2 fl.o .s.lb 

Cd <0.5 Na <1 
Co <0.1 N1 10 
Cr 2 p 0.4 
Cs <0.5 Rb <0.3 
Cu 541 s 5 
Fe 10 Sr <0.2 
I 0.7 Te <0.2 
In 0.3 T1 o.s 
K 1 Zn 2 

uc 0.106 Puc O.OOD16 

23�u 0.022 AT S 238Pu <0.1 M S 
23Su 2.35 AT S 239Pu 91.13 AT S 
2J6u 0.055 AT S 240Pu 7.57 AT : 
ZJSu 97.56 AT : 241Pu 1.10 AT : 

242Pu 0.1 Z.SSU!r.!d 

* Hay be sor.:e m!r:'.ory. 
alntemal standard from t:AA. 
bstable �o; not fission product. 

'Thermal emission mass resin bead analysis . 



Table 8. Painted ste�l plug (uCi total at 0800, 8/29/79) 

Isotope 
ssco 
60eo 

. 
9Szr 
95Nb 
l03Ru 
106Ru 
llOmAg 
113sn 
124sb 
125Sb 
127'"re 
129:Dre· 
125'"re 
1311 
134cs 
137cs 
140aa 
140i.a 
141ce 
144ce 

____ .... _....... - #-� 

.. , _ , . 

11Cf 

0.032 
0.01 
0.09 
1.7 
0.58 
0.42 
0.080 
0 •. 24 
0.005 
0.45 
7.8 

23.6 
' 0.5 

0.33 
. 0.47 

2.07 

0.019 
0.057 
0.24 

--- --- ... 
. ·-- .. - .., 



RE.F. 7 
. . / 

tliE fROPOUTAN EDISON COMPAi'. Y s.. . . .., .... l)' \i, •.•• r .... .: .J···· ... �,", ... .,.;. 
\ 

S&Jbjttl St'l! �·.··t:l t.:' htltion 'ni!-t'-2 �: :.� 
T!il-11-R-� :::-� 

....... ! • 

Datt Februu�· 6, l �:.:. 
To Branch Ela:: 

Attached are th� results of the Soil Samples taken fro= the Unit II 
BWST. Please note that the last three sa�ples--(27001, 27002. 27003)-­
��re t�ken �u:�ide the =�rke� �fi :on:a�i�atic: &r�a. and c�r.�qu��tly 
�h���� that tne �r���� \" .c :�n:��i�ati�� ;,��. 

:f ="'"u :-:3\"e any questit'ns reFardin� the saE:?les or areas in �hich the 
sa�les �ere taken please contact m� • 

..!. ��«.,�-
'!. R. Block 

TRB/jep 

CC: .; . J. Bartt"r. 
P. J. Artr.ur 

INTER-OFFICE MEMORANDUM 
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1. Reoort MDA's for I-131 on charcoal cartr�=;e: !�: �=� :s-�3(. Cs-i37, 
Co-se ano Co-6� or. ;;artic:.��a:! fntcrs f�r :t:se :�::.::cs "·�i:h a:-e r.:: 
�c�e�te� in s���le. 

2. �ep:. .. t �:�,;·sf�,. I-131, Cs-13!. Cs-i3i. Co-� !'nC =�-o: for t::�se iso:ojes 
wnich are no: cetec:ec ::: sam�l�. 
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0 

ME No. 1 f40. Z --
Title (/NIT Nb 2. 

. . . 

8�1.: SAl --
flwsT DIRT 

Otr.er 

Time/Date Sample 1 tee.. 79 @ 1540 Tir.1e/Ccs!e��lysis ;!O "Z)e;:.. 
Geometry �50 -mJl Counting� 4SOO 4?:!,_, 
Volur.:e C.afadaiJd' l.:m 7iil.1f /lf 1-r.alyst 1!/!lv� I 

·-=-z L� ,_ 7 

Air (1) liquid :2) Other -----
1. Report MDA's for I-131 on cnarcoal cartrio�esand for Cs-134, Cs-137, 

Co-56 and Co-60 on particulate filters for �e isoto�es •hict. are �ot 
detected in sa?�le. 

2. Report MOA ' s  for 1-131. Cs-13�, Cs-1j7, Co-5GAna Co-oO for those isoto�es 
which are not detected in sample. 

I I I lsotooe Concentration I llD Uncertain tv 

I ,3, I I �d.�7 E-:7 '· 

c�'�"� I I I - , 9.7_'( E- 7 I � otf /.� -
Cs 137 �./tf �:-� I :t ;tb% 
_Cosg q,r,q c-7 -r .;lf{ % -
('� C.o <�.:J� £-7 

I 
I 
I I I . 

I I .. I 
I ; . I 
I I 
I . I 

I .. 
.· 



• ., 

. 

0 

0· 

H£ No. 1 __ . No. 2 B&W 

2/00 l 
/2/tf- /f�(:, 

SAl __ R.'�C <- / NRC _Other 

Ta tle 13 'vV,S T At!� A .Set, c.. 5t1·•1t'c. c.:: _ $i:::�le No; .-· 7,.() I 
Time/Date Sample 9ut.:-c 75 cP Time/Cate �alysis r;,ec79 q; /�-�-3 
Geometry �so� et,!l�TIL Counting T�cse O)S:'Jt) S4<-
Volu.me .;;.·.;; It;, : ;: ,n.::J Analyst oc;:- a,_:)� .:?L-;; < 

Air ( 1) liquid (2) Other D �971 
1. Report MOA's for I-131 on charcoal cartrid;es and for Cs-134. Cs-137. 

Co·SB and C�-60 on particulate filters for t�ose 1soto�es which are no: 
detected in sample. 

2. Report MDA's for J-131. Cs-134. Cs-137. Co-58 and Co-60 for those isoto�es 
which are not detected in sample • 

I sotoce Concentration 
. 

�t'3f 
C's ,J'/ . 

I {1(,.'/;:-(, (1,31 I c.:;-�-: �(1-_E_- (. 
Cc.>t I. 3 I .3 t_":: - (. 
U c;.o I 7.J3r- 7 

. 

LLD 

< �- (., t:-7 

. 

, 

I 

. . 
• 

Uncertain tv 

.....�,.,.. - "'� 
'7" c:Js-� -

:O.:Jt� 
- S'o� -
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0 

0 

.0 

. . • 

HE No. 1 __ tlo. 2 __ B&W _ SAl R.�C / r�RC _ Other 

l 1 -:"\. , ... -1 t e .ljl 1 S I , 
Time/Date Sampl e  7 ffC. 75 Plil S" Time/One kalysis 9 bit:J7 .R3 t.i3 
Geometry RSO nt.i 1tJ{c.'\� Counting 'ria .;?Cll�Q,_ ___ _ 

Volur.:e ':J/2.,. 7 3 l'J,Ul · &.t.-&..J- An� �yst £1 ... !-: ,V:f{· < () �-,-
Air (1) Liquid ----- (2) Other$ 1)3C)C, 2 
1. Report HDA's for t-131 on charcoai cartrioges � ior Cs-134, Cs-137, 

Co-58 and Co-60 on particulate fil ters for tr.oseisct��es �hich are not 
detected in sampl e. 

2. Report MDA's for I-131, Cs-134, Cs-137, Co-So aad Co-60 for those isotopes 
which are not detected in sample. 

I I 
Isotope Concentration LLO Uncerta i nt v 

I-t3/ <cf,73c P1 
Cs- l'lC/ :J.vs t -7- "Z2s-
(s- ��� I S.1.t1 c3 -?- I :!2-� 

. • 

I (}; - �8' 1, 3, c -::r !l.� 
U; - 6'll 2.02.� -(:, :t2S 

)111'1 I - 'S�� I.S?� -+ :!.;). (;, 
I . I : 

I .. 

, 
, 

• I 
I . I 

• 
· . 

. . •• 
, 

·­
.· 

.. �· 
• •  
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0· . 

0 

· - . -r .  - -IZj, 0 ()ll 

ME No. 1 No. 2 B&W SAl -- R."1C L NRC - O�r.-

Time/Date Sampl e  t/l)t-'C 7/ @tJC);�- Time/Oa:e wl ysis 9PrC7[� ":l:>.s-1 

Geometry �s-o .?'-( A IJ STI L 
Volume / 7  3. 4/ 'S" q 

Counting T!::e ;;:;J .�oo.Y'<­
ftr\al yst S:C�� 

Air ----- (1) liquid � (2} Other D379 I 

1. Report MDA' s far 1-131 an charcoal cartridges ind for Cs-134 , Cs-137. 
Ca-58 and Co-60 on particul ate fil ters for t��se i soto;!s �hich are not 
detected i n  sam?le. 

2. Report MOA' s for I-131, Cs-134, Cs-137, Co-56 lnd Ca-60 far those i scto?es 
�hich are not detected in sample. 

l sotooe I Concentration LLO Uncertai n  tv 

-c. t3 1 < '1 "1 1 �-7 
Cs '3'1 !", IS' L:- -_(._ ;z � s-� 
C-5 , 3 7 

9 �.;J E.- (.. = o7 s- �  
Cc- �K' t. 3 i  ,;- - (., ;! �s-% c;, co :?.8� �-7 � .-zc? %  
1'7 fl S''l 3 77._ t: - 7  

..,. a!.:J-� . -
I 

. 

I .. 
• 

I 
I 

I I · . 

... . 
�· 

I 

T .. l•t1t 7·1t 

• 
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R�F. 1r 
• ,, •• " Ill) 

.June 21 1980 

TO :  Bill Potts 

FROM: Charles E. SINdley 

.. . . 

SUBJECT: Soil Samples for Determinina Orisin of Aa-llCha l'oUDi 'Y the State of 
Maryland near the East Dike 

Soil Sa:�ples have been taken around the BWST, Cap C::. I ,  and the 
De�ineralized �ater Storage Tank near Epicor II, and �ed for the 
isotopes shak� in the table belov. 

So far, Ag- l lOm has not been found in any of these ..U samples. 

pCi/ka 
Sam21e ' Location A!- 1 10m Cs-131t Cs-� Co-58 Co-60 
39677 

39879 

40:. 1 3  

39872 

39873 

39874 

3987:; 

39876 

39878 

South side, Cap-Gun I 

South side, cap-Gun I 

East Dike 

Southeast of Bt�T, U-II 

South of B�ST , Unit-11 

Southeast of B�ST, u-11 

�est of B�ST, u- 1 1  

Corner o f  DWST near 
Epicor II 

South side of cap-Gun 

CES/sa 
cc: S. Porter 

D. Dubiel 

1 

<ItO 

< 165 

<33 

<51 

< 1 15 

<392 

<460 

.t:. St. 
To be 

<81. 

- 1 , 534 85,- < 36 <56 

12, 174 38,211 432 3,522 

<28 IS. < 1 8  <27 . 

<SO <.Q <30 <39 

1 7 , 250 36,a 1 , 300 410 

22, 222 47,CS 3, 790 2 , 6 1 4  

7 , 667 16,fii7 � , 867 1 , 200 

'"' � , .)�D -

counted veek o f  Jme 2 ,  1980 

4 , 200 26,om < 60 535 

!in-S.!. 

2Si 
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• ./t'.:rta·t ;c�tz C�nr.uU�nts. tnc. THJ- J J-R-1 4063 
RC6 . 1 1  'Qo,� ........ -. '•J!Il 

0.. ,o.. � 
B i l l  Potts . Dick Heward and W1 1 1 ftm Riethle 
Syd�ey W. Porter, Jr. 

"���-f:;� .... �JJ �¥ # �"�-� �"' ��t; �\...� :.\.. �-
TO: l'JOH: 

� �...,.�� SUBJECT: THI Soi l Samp l es With Poss1 ble Radiocontamination ����� 
REFERENCE: 1 .  Hemo to B.  Potts from C. Smedley, same subject, 

T�I-I I-R-14062 
. 

RC6 . 1 1  

2 .  Meeting held i n  B. Pott ' s  office on June 4 ,  1 98D with 
R. Dubiel , D. Lane and S. W. Porter to d i scuss Reference 
!1 . 

A.  Radiocontamination Action Level For Soil  Removal 

As a resul t of the Referenced to meeting , the fol lowing c r i teria 
have been adooted for uses i n  action l evel for removal of rad1ocontamined 
so il : > 1 / 1 0  HPCw ( avq over � 10 m2 )  or any sin�l e sample >� HPCw where 
uCi/gr is assumed to be equal to �Ci/cc for use of HPCw. 

B . The fol l owino soi l 
cs-1 37 and cs-1 34 :  

samples exceed the above l i sted criteria  for both 

\ICi/<Jrx l o- s  

Samo l e  � Location Cs- 1 37 Cs-134 

39877 South s ide,  Cap-r,un I s . s  0 . 1  . 39879 South s ide,  Cap-Gun t 3 .8 1 . 2 - .  
3 .  404 1 3  East Di ke < o. oos 
4 ,  39872 Southeast of BWST, U-II < < 
s . 39873 South of BWST, Uni t- I I  3 . 6  1 .7 
;; , 39874 Southeast of B�IST, U- I I 4 . 7  2 . 2  - "9875 �!St of BWST ,  IJ- I I l . f\ 0.7  

39876 Corner of DWST near 
Eoicor I I  0 . 008 0 . 03 

� 39373 South side of Cap-Gun I 2 . 6  0 . 4  . .  

: / 1  r, '·lPt:',. 0 . 2  0 . 09 

r�� er.� ) os e1 �aos show the exact l ocati ons of the soi l  samp l es . 

r .  

��:!> :!'"�1'1 
:r.� : � s  H�':'!� 
- - : � .  ; 1 :."tr·. • f'-s :; !·r. � ,  0. La:o�� . 0 .  Oubi�l . P. �uhter, t;, Lodde , c.:loo:':·.�· �:.· 
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8 MONITORING Wcl.l.S IN.STAt.l.eO 

OB5£RVATj,N WGl.L.S 
INSTAl.l.ED 

MONITORING 'l'lcl.L PUMP 
TeSTS 

1979 
1980 

� 
3/30 SWST FILL£0 WITH WAT£� 

li>r l:o FROM TH£ UNIT 1 .SPENT FUEL POOL 

� 
� -< EQUIPMENT LEAKS AT 6W5T 

llJ£NTIFI£D FOR REPAIR 

EQUIP/.1� 1.£AI(S AT 8WST 
IDENTIFIED 1'"01/ REPAIR 

EQUIPMENT LEAKS AT SWST 
IDENTIFlcD FO� REPAIR 

eQUIPMENT l.£AKS AT 8W5T 
IDENTIFIED RJR REPAIR 

EQUIPMENT t.£AI(S AT SWST 
ID£NTII!'IED FOR �EPAIR 

BWST WATER SAMPt.E: N·.3-l•tCi!.c,/_,; 
Co•GIJ�uo��C,fotl: Co·'-0 -�•10"6-u;C,/.../• 
C3 • 134-S•to·�c,j,;J; Cs ·137-'Jxlo·�c,/J 

SCIL SI/MP.l.ES TAK£11 111 OGC. AS PAI?T OJ:" 
SOil. DGCON A T  8WST //£VEAL THE P��Nt:£ D' fs •I:J4. • Cs•I:J11 Co•S8, C'o•C.O IN ABOUT A TO l .ltATIO 
EQUIPMENT LEAKS AT 8WST 
IOENTI,IED FOR !?EPA/It 
EQUIPMENT LEAK AT SW.ST 
IDENTIFIED Fo/ft I?£PAI/l 

EQUIPMENT L.EAKS AT SWST 
IOcNTI,:'/£0 FO!i �AIIl 

31Z9 • 4/IZ MAJOR 'TRANSt:'ER 0,: WATeR 
FlfoM 4wsr.- 33z.ooo G4l.. 71) tJNJT J 
d/19· �/Z4 TRANSt:'ERREO 3.3P..JOOO GAl. 
01!' EPJCOR .II �OCE�D WATER m SWST 
THIS WATER MJ(£1) WITH -130, 000 GAL. 

I � OF CINIT I WATER lt£M�INING 1/11 Tile 8WST 
'"' l> :. ""( I� 

��� f'\ 1� '"1 "  � I  ft\1� ,g 
I� 
,� 

ANALYSIS 01'" SOil. NeAll SWST �€VEAL$ 
THE P�£SENC£ OF Co ANI> Cs 
BW.ST WATER SAMPLe : H·3 ... 1 xiO�C,f,.J; 
Co • 58 t Co -� "-IO"I�C,,/M/ ; � ./3� ' 
C� · 137 - 1o·• MCI/m/ 

SWST AREA £XCA VArED1 SOil. SAMPlES KEY£AL 
TH£ PR£S£NC£ OF Co t C.s 

EXTENDED PUMP TES T 
P�I?J:"OffMED A T  MON/TO�ING 
WELL NQ. 2 

SWST WATGR SAMPLE: H•3 - lo·'.t.c,c,/MI; Co ·SB � Co -�0 _,,·s.,�,C.Ct/ml · C$ •1.34 t Cs·IJ7 -IO"�.,u.Ct/"l! � 

t 
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APPENDIX A 

GROUND WATER MON ITORING DATA 

AND OBSERVATION WELL SOIL SAMPLES 



GROUND WATER MONITORING 

DATA 

· - - - - - - - ----- -� - --- --- - --:- . ....... , ·�-· ... ·-·-· .. .  



CAl-riA SCAN Rt:SULTS 

Test results received for the �ovember 1 2 ,  1930 to December 1 7 ,  1980 
r�porting period were ne£atlve with _the �xceptions listed below in Table 1 .  
t�-2 resul ts a r e  l i s t ed throu'h January 28, 1981. The other well results 
have not been received. 

• 

Date \:ell I 

November 1 2 ,  1 980 2 

Novelllber 1 2 ,  1 980 16* 

Nove:ber 26, 1 9 80 14* 

Dec ember 3, 1 9 80 2 

December 10, 1 980 2 

Dec e:�ber 1 7 ,  1 9 80 2 

Dec ember 24 , 1 980 2 

December 3 1 ,  1 9 80 2 

January 7 ,  1 9 8 1  2 

January 14 . 1 9 8 1  2 

January 2 1 ,  1 9 8 1  2 

January 28, 1 9 8 1  2 

•Sample being r eanalyzed 

. . ._  .. .. .. .  � ..- · - . -----...-- ·- -- ·--· 

Tab l e  1 

Cs-134 ( pCl/1) Cs-1 3 7  (pCi/1) 

9 . 6214 . 4 2  

8 . 98 ! 4 . 9 6  

6 . 67 1 2 . 95 

5 . 90!2 . 3 6  

1 2 .9!6.2 30 . 21 4 . 2  

35.0!4 .9 88 . U8 . 8  

10. 5!3.9 24 . H 5 . 9  

<9.0 < 1 0 . 0  

9 . 68!4 . 28 1 6 . 9 1 5 . 9  

36.6!5.0 81 . 4 1 7 . 8  

7 . 7 1! 3 . 62 1 3 . 7:t4 . 5  

<5.0 7 . 70! 4 . 36 

. . . .. , .... , _ _ _  ... .. -- - - ----- - -- - ....-· · - - - � -- ,.. - - · . 
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. �  • • • L • •. -=-. ·.-· . -. 
. 

· .•· . ..  , 
.. _, 

1, .· 

ot:-Corc-9 . .... .• . . � 
11/22/80 � ·-------·..-

.. 
. .  

. .. . 

Core 
Dr•rth Feet 

0-1 

1-2 

. , .... . . ..  
. - . .  . . 

Core D�sc r ip t ion 

. . . 

O"TA SHEET 

.. .. .. . 

.•. : 
� : 

... . 
• . 

H .·· 3 pC1/l 

· . 

Core 
D�pth Feet 

0-1 

• 

... " ------- ''"'" J o C  

L�AUOII -----------------

liiCI"'U ------------

Ol:-Core-16 4/28/80 
• 

·-

Core Description 

SOJnd. CrOJVCl 2070!1 
-------·��----� clay. s01nd & �rave 1 9 30:� 1 

" 



... 

.. 

. . . . 

SUBJECT 

. 

Core 
Depth Feet 

0-1 

1-2 . 

2-3 

3-4 

4-S 

S-1 

7-9 

9-11 

1 1-13  

1 3- I SA 

l 3-15B 

15-17 

1 7-19 

19-21 

21-23 

23-25 

25-27 

HJ L�vel s  C2Ci/1) 
. . 

Core Description 

sand and g_ravel 

fill, chips & sand 

sand and chips 

sand . clav & chios 
I I  .. .. .. 

sand and gravel 
II .. .. 

II " " 

s�nd . cl ay & 2rnve 
sana , sna.&.e ane1 

quartz 
II 

sanal Sl)a 'f • grave 
quar z & c ay 

.. 

sna�e, saner, c;�ay 
& llravel 

sand and gravel 

sand and gravel 
Sc1f!O, frave.1 ana bed roc 

-

.. . 

OI.TA St:EET 

in Observa tion W•l l s  
. . 

H 
pcl/t 

390± 90 

560± 90 

240! 80 

2l.O! 70 

350± 80 

1 60! 70 

260! 70 . 

200! 80 

330! 80 

< 1 20 

1 60! 80 

320± 80 

100! 80 

1 40! 10 

1 10! 80 

1 700!140 

1630!150 

• 

. 

. 

. 

� . . 

. 

. . 

a&tl '""' 
: 

lOCATIO. ot:- to (4/21./80) 

IIIIIIIUI �-SSI (4/29/80) 
Located betw�ea 

BWST and Service Bldg • 

. Core 
Depth Core Description 

p�l Teet 

0-1 
£ana,  
stone 

�rave�, ctna 
St.O! 80 

1-2 " " .. 1030!100 

2-3 sand and gravel 1300t1 10 
3-4 " .. .. 580± 90 
4-S .. " II 1 1 80!  90-t: 

S-7 .. .. II 950! 120 

7-9 " .. II 1350! 1 20 

9-10.5 " " " 1220! 90 

10.5-12 .. " " l l sat J OO I 
. I 

•cs- 1 3 7  Detected 
I I 

• 

Value . 10H .04 1 pC /gm ! 
. 

I 
. . 

+-Sample reanalyze -

Cs-1 37 < . OS pCi/&m 

-

- · - .. . 

. 

I . : - . 
I 



SUBJECT 

. 

Core 
Depth 
Feet 

0-1 
1-2 
2-3 
3-4 
4-S 
s-s . e  

. 

•• 

. 

lh Levels <rcf/1) 
. 

. 

. 

Core Description 

sand & stravel 
ljtravel sa��· grav�!· bed-roc & :g_ua rtz 
g:g�6clravel & 

!�travel & 

�travel & 

. 

. 

. 

. 

sand 
cla• 

-

. 

-

. 

. -

. 

. 

DlTl SHEET 

in Observ� t fon �el ls IA1& 1.l2S/80 .. "' 
. 

. . -

neat�• OW-1 1  

llfCtll(tl 
. 

Core 
R Depth Core Description H I pcl11 Feet pC�/1 • 

i2010! 1GO 
IJG50±120 

. . 

�21 1! 1 10  
�950± 150 

020± 90 
460! 1 10  

. 
. 

. 

. 

. . 

. 

. 

I 
I I 

. 
.. 

. 

· I . -

. .  

. 
- I . 

! 
- . - - .. - - -
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•• 

SUBJECT 

Core 
Depth 
Feet 

0-1 

1-2  
2-3 

3-4 

4-5 

5-7 . 5 

7 . 5 - 1 0 . 5  

1 0 . 5- 1 1 . 5  

1 1 .5-1 2 . 5  

13-14 . 1  

H3 Lcvrl s  (pCi ll) 
. 

Core Description 

small  stones & s&�nd 
no ,;�mole s�:��a� sL1�es b san y so 
srnall stones 
graveJ., sane1 111 small stones frave! 111 smaJ.J. 

tones · 

no saople . 
s�aJ. stone! b 
san y grave 
sma.1,.1 stones c. 
sandv tzravel fhn3 to coarye 
san & grave 

01. Tl SHEET • · 

in Ob�ervat ton Wel l s  
.. 

. 

H 
pcl/1 

6 10t 90 
* 
* 

* 

* 

* 
* 

580!100 

340! 80 

1 280!140 

. . . 

. 

Core 
Depth Feet 

. 

1 4 . 1 - 1 5  11�e to1coarse sane rave • some 1010! 1 1 0  . 
silt/clay 

15-16  cobbles & sand 
18-20 A 

cJ.aa• cobbles c. san 
1 8-20 B 

20-2 1 . 6  A 

20-21 . 6  B 

2 1 . 6-21 . 8  

2 1 .  8-22.5� 

2 1 .  8-22. 5!! 

2 3 . 5-25 . 5  

2 5 . 5-27 

27. 5-27 . 6  

.. 

.. 

" 

.. 

" 

" 
sana, . :»Lone a. 
�trave l  · 

sa �3 roc:;� c. s;an Atone 
" 

. 
. 

. . 

*-no "'ater could be 
. 
extra'cted !rom 
the saop le !or 
tri tium analvsis. 

980!100 

4230!260 

�1 40!240 

14530!280 

15900!360 

9550!580 

7390!444 

10100!600 

f:l080!360 �700!340 

�620!220 

. . 
. . 

. 

. 

. 
� . . 

I 

. 

, . 

. 
. .. 

I 

. 

.",4/23, 4/24/80 '""" 

LOCA11 .. OW- 1 2  (val& 5 Ft. 
of ol::-17) 

�est 

,,. .. , .. . 

Core Description R 
pd/1 

I 
. 

! 
i 
; 

. 

. 

. . 

--

. - . 
. ' 
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SUBJECT 

. 

Core 
Depth 
Feet 

0-1 
1-2 
2-3 
3-4 
It-S 
S-1 
7-9 
9-1 1  
1 1- 13  
1 3-15 
15-17 
17-19  
19-21 
21-12  
23-21. . 1  
24 . 1-25 

. 

-· . .. 

H3 Lev�ls !J:!Ciltl 
. . 

Core Description 

Sand and Gravel 1:sana, _ll.rave.a. ana 
Ccthbel 

Sand and Gravel 
.. " .. 

" .. " 

" " .. 

�and,cr�:vel and 

lsand and Gravel 
.. .. .. 

�and,cri;vel and 

Sand and Gravel 
.. .. .. 

" .. " 

.. " " ��ncs, _llraveJ. ana 
B�droclt · 

Sand and Bedrock 

. 

·. 
. . . 

: 

- .  . . . 

: 

· . .  
. 

· · ·' • r  . 

· '  .. . 

.. . 
. ; . 

·- · · ·-

. 

. . .  
. . 

; I # 

:.' . . -

. . 

. . 

. .  

. 

- ... · - - -

Dlll SHEET 

in Obs�rvat ion �ell •  
.. 

R 
pcl/1 

6_10_!90 
780! 90 

i2,0! JOO 
1030!100 
560!1 10 

1 150! 1 10  
200 t 80 

250 t 80 
'90 ! 80 
420 t 90 
1.20 t 90 
6"0! 1 10  

1020!100 
"0 '! 80 
530 t 80 
590 t 80 

. 

.• 

• ..1 . . . .  · .. .. .  
. 

; . 

. 

.. 

� . . . . 

, . 

. . 

- - - -

.... . 

. 

·- -

Core 
Depth 
Feet 

. 

. 

.,." H1l8o '""' 
. 

LDC£11 .. W-138 

,.,., .. rr• 

Core Description 

. 

-

' 
- ........ .. ... .. . 

. 

. .  

. 

. 

--· -"� ·- . .. 

R3 
pC1/l 

: 

. 
. 

- �" 

-

.. 

I 
' I 

1 
: 
I 
: 

I 

: 



. 
SUBJECT 

Core 
Depth 
Feet 

0-1 
1-2 . 

2-3 
3-4 
4-5 
5 '-7' 
7 '-9' 
9 ' - 1 1 '  
1 1  ' - 1 3 '  
13 '- 15 '  
15 '- 17 '  
1 7 ' -1 9 '  
19 '-2 1 '  
2 1 ' -23' 
23.5-25 .! 
25 .5-27. c 
27 .5-29.1 
29. 5-30. � 

•• 

. . 

OUl SHEET 

H3 I"""' s in Qbset�at1cn ��ll� • I . • 

Core Description 

l!iand,
G

(;OI:)�les and 
rave 

Sand,,1 Co����f• 
GT'�V� l'ln· . itv 
Clay,CSand1and rave 
Sand and Gravel 
Sand ,Qtli,ril and 

.. . 
Sand and Gravel 

l�ands ione a�nd 
Grave an� uar lz 
Sand and Gravel 
Sand, 8r=�el and 

ISand'_cyravel and la'L II:Sedroc:�, _Sand1sut 
and Grave 

Gravel and Sand 
!Quartz, .. �gc� and 

Co es 
Sand and Gravel 
Sand 

S3nd 

- -

and Gravel 

and 
.. 

. 

Gravel 

.. 
. 

. 

-- · - ...... .. 

.. 

H 
pcl11 

1 820t 1 1 0  

�2�0!100 
780!100 

_9_10 !_2_0 
1 050! 100 
550 � 90 
690!100 ' 
650 t 90 
670 . 80 
590! 80 

1�10!160 
430! 160 
800 t 80 
700 ± 80 
550 ± 80 

2210± 1AO . 
2270! 150 
1450t 1 20 

. 

� . 

- .. - .. # .  

. 

. 

. 

... " 1./30, 5/J '"'" . OW-14 Loc:Atl .. 

IIICI•Ut . 
Core 
Depth Core Description H 
Feet pd/1 

. 
I 
I 
I . . 
I 

! 
. 

. 

. 
. 

. . 

.. 

. 

. - . 
I - ··---- . ·-- - · -- · -· -- - . ----·- ... - . . 



•• 

• • 
. 

. . 

� \ . 

. 

-

. 

SUBJECT 

. 

Core 
Depth 
Feet 

0-1 

1-2 

2-4 

4-S 
5-7 
7-9 
9-1 1 

DATA SHEET 

HJ Levels Cect/1) in Observation t.!ella 
.. .  

. . . . .. 

Core Description H 
pcl11 

. 

IJoa�tsil� 
ine sanly t"l;tv- 350! 10011 �ilt . 

�ame as 0-1 ' level < 130 
rolay. silt 160t 80 
r-tay. silt S20t 90 
�ilt. sand & clav <130 
r-race c.la{• sand1 •ravel m ca & ouart1 170:t 80 
lav/s�tnd 330! 90 

. 

"cs- 137 
- . 388t 070 pCi/11.. 

. . 

. 

. 

.. . 
. 

. . 
.. . . . 

. . � : 
. 

. . . . 

. 

. .. 

- . -

lUI Sl6lftO SaCU 
: 

LcUt l- OW- lS I 

, ..... ,u ! 

Core 
Depth Core Description H Feet pcl/1 

; 

. 
. 

. 

. 

-

. .  

-

. 

. 

I 
. 

. 

-
. 

. 
-

. 

1 - - -



. . 

• •  

. • • 
. ' 

. 

. 

SUBJECT 

Core 
Depth 
F�et 

0-1 
1-2 
2-3 
3-4 
4-S 
5-7 
7-9 
10-12  
1 2-14 
14-17 
1 7-20 
20-22 
23-25 
25-27 
27-28 

IIJ Levels �2ct/tl 
. . 

Core Description 

Gravel 
Cnvel 
Fine Sand/Cravel 
S.1nd/C:ravd 

" " 

" .. . 

�o Sr�mJ)le 
Sand/Cravel 
Loose,.San�

1
and \•r?lVl" 

Sand/Cr�vel 
�o Samole _ I..Jay�"�and, <;ravel 

a Cohhlta� 
Sand,L?ravel and me s tone !»and, 5Gr�vS!bCY� om� o es I !inS a2� �J�g.tum San '• ome ravel 

. 

-

. 

. . 

. 
. . 

. 
· . 

. 

D"Tl SH£tT 

in Obsf! r'\•a t ion ta�C 4/29, 4l10 •• ,u 
. . -.. . 

• uc•n• o�- 1 1  

, ...... ,u 
. 

Core 
R Depth Core Description H 

pcl/1 · Feet pd/1 

•1080!100 
. ;. 250t 70 . 

620t 80 
42.0_+ _80_ 

' 370!100 
300! _ao . 

-

350.!100 
. 

_310• .80 
510! 70 

• 
- . 

1 t�__lQ_t�n . 

4 1 80!260 
4190!260 

. .  

3340:!200 
. . 

-

-

. 

. .  . 

. 
-

. 
-

. 

I 
.. .. . .... ... ... 
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