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Semlannual Report- '
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.

. INTRODUCTION
~ ~

. On August. 16, 1974 TVA purchased the Edgemont' South Dakota',. Uranium '

Mill'and associated uranium properties. The ~~ Source Material License -
No.:SUA-816 was transferred to:TVA coincident with-transfer of title of:
the'ailling facility..TVA subsequently decided not to operate the mill- '

~and to decommission the site. The NRC prepared a project FES (Final.
Env1.ronmental Impact Statement Related to the Decommissioning of the

,

Edgemont Uranium Mill, Docket No. 40-1341, Tennessee Valley Authority..
- NUREG-0846,- June 1982),-and-the source material license was amended (in
its entirety) to.' accommodate the change in site activities. These
documents require specific decommissioning related environmental
monitoring and sentannual' reporting. This report-is the eighth such-

report and contains the results of the decommissioning environmental
.

monitoring activities.for the period May 1.through October 31,~1986,

.A.. RADIOLOGICAL:

General

TVA's Radiological Control staff and contractor personnel carried out.
the radiological sampling program outilned in Tables A-1.1 and-
A-1.2. . Table A-1.1~ lists the minimum number.of samples required by.
the licensing conditions and the FES. Table A-1.2 lists the schedule
as conducted. Sample locations are shown in Figures A-1 and A-2..
Available results of radionuclide and radiation monitoring in
restricted and unrestricted areas are presented in Tables A-2 through
A-25. For each sample type, the data are listed for individual
samples,and summarized for the sampling period. These results
include quantification of radiation exposure rates, atmospheric
particulate concentrations, concentrations in surfacewater and

', groundwater, sediment concentrations, soll concentrations, and
vegetation concentrations. Tables A-26, A-27, and A-28 contain the
, nominal lower limits of detection (ILDs) for environmental sample
analysis, the TVA/ EPA interlaboratory comparison data, and maximum

. permissible concentrations (MPCs) for Snoccupational exposure
specified in 10'CFR 20, respectively. Radiological sampling and
analytical procedures are defined in Appendix 1 (attached).

Periodic Documented Inspections

An evaluation of the radiological protection program for the project,
including a review of the health physics program and TVA's technical
and administrative support of the project, was conducted in May 1986.
<The reviewers recommended that a number of onsite procedures be
revised. Subsequently, a major revision to the health physics
procedures was accomplished during this report period.

1
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Changes in Land and Water Use_
!

No significant changes in land or water use for this monitoring
period were identified.

Monitoring

1.0 Atmospheric

The radiological atmospheric monitoring network consists of five
one to the west in Edgemont (EG-02), one to the

one to the southeastlocations:
south in Cottonwood Community (ED-1), h

(EG-04), one to the south-southeast (EG-05), and one to t e(See Figures A-1 and A-2 and Table A-l.2).
northeast (EG-01). is used as the control. The monitors denoted

,

The monitor EG-01
EG are colocated with the nonradiological high-volume airAt each radiological monitor, air is continuously
pulled through a Hollingsworth and Voss LB5211 glass fiber
samplers.

filter at a flow rate of approximately 3 ft'/ min.

Air filters are collected weekly and analyzed for gross alphaThe samples are composited monthly and
and gross beta activity. These
analyzed for total uranium, Th-230, Ra-226, and Pb-210. Table A-3 summarizes the
data are presented in Table A-2.
results for this reporting period.

Continuous radon measurements are made using Terradex Track Etch
Three detectors are placed at each of the five

monitor locations, with one detector from each locationAll measurements are for 3 months, with
detectors.

analyzed each month. The Track Etch detectors wereoverlapping sampling periods.
deployed on July 3, 1985, and the first set . hanged out on

c

The results from the analysis of these
August 6, 1985. detectors during this reporting period are presented in TableIf 50 percent

The values ranged from 0.13 to 1.88 pC1/L.
equilibrium is assumed, these values correlcte to 0.0007 andA-4.

The higher average "alues were0.0094 WL, respectively. while the

reported at the station nearest the talling. .ID-1) lowest average values were reported at the control station 3000Figures A-3.1

meters northeast from the mill site (EG-01).through A-3.5 graphically present the radon levels measured at
the five stations since August 1985.

2.0 Vegetation

Vegetation is sampled twice annually (once during the growingat the six
season and once at the end of the working season) Vegetation samples are analyzed
locations noted on Figure A-1. Tables A-5 and A-6 give the results
for Ra-226 and Pb-210.obtained from the laboratory analyses of these samples.
Sampling during the reporting period was conducted during the
growing season (May).

2
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In the report for'the period May-October 1985 (Report #6), the
- Ra-226 concentration in the vegetation sample collected from

station EG-05 on June 13.1985 (Table A-5, Report #6) was
reported as 1.312 1 0.155 pC1/g. Subsequently, an error was
. identified in the calculation of the concentration. The value
should be 0.153 2 0.013 pCl/g and the corresponding average for
all indicator stations.(Table A-6, Report #6).should be 1.09
pCl/g with a range of 0.25 to 3.46 pCl/g.

3.0 Soll

Soll samples are collected semlannually at six sites (Figures
A-1 and A-2) to provide an indication of long-term buildup of
radioactivity in the environment. These samples are analyzed
for Pb-210 and Ra-226. The procedure used to determine the

~Ra-226 content also quantifies the total uranium activity;
therefore, these results are also reported. The results are
given in Tables A-7 and A-8.

4.0 Sediment

Sediment samples are collected semlannually at six locations
(Figure A-1). In this reporting period three discrete samples
were collected along each transect, with one sample taken near
the center of the stream, one toward the right bank, and one
toward the left bank. A composite was also made from segments
collected at each of the three discrete sample locations, so
that four different samples were analyzed for each sampilng
station. Samples are analyzed for total uranium, Th-230 and
Ra-226. Selected samples are analyzed for Po-210 and Pb-210.
The results are presented in Tables A-9 and A-10.

5.0 Water - General

Samples of surface"ater and groundwater from the vicinity of the
miil site are routinely analyzed for radioactivity. Samples are
filtered and the suspended solids dissolved in acid solution and
recombined with the water so that the activity in the total
sample can be determined. Some samples obtained in this
monitoring period contained an excess of solid material
precluding the analysis of the " total" sample. Such samples
were separated into dissolved and suspended solids fractions for
analysis. The volume of suspended solids was too great to
reintroduce into the liquid fraction; therefore, the suspended
solids were analyzed as separate samples with techniques
normally applied to soll and sediment samples. A comparston of
the dissolved / suspended solids results with corresponding
concentrations previously determined by analysis of the " total"
samples may not be appropriate because of the large volume of
suspended solids in the samples collected during this report
period.

3
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5..I ' Surface Water

Surface water samples are collected monthly at six locations
(Figures A-1 and A-2) and are analyzed for gross beta, total
uranium, Th-230, and Ra-226. The results are presented in
Tables A-11 and A-12. The results from the analysis of
dissolved samples are shown in Tables A-13 and A-14. The
results from the analysis of suspended solid samples are;shown
in Tables A-15 and A-16.

~ 5.2 Groundwater-

Since 1982 groundwater samples have been collected quarterly
from seven wells.(Figures A-1 and A-2) and analyzed for total
uranium and Ra-226. Some samples collected during this sampling
period contained an excess of solid materlat precluding the
analysis of the total sample. Such samples were separated into
dissolved and suspended fractions for analysis. The results
from the analysis of the total fractions are presented in Tables
A-17 and A-18. The results from the analysis of the dissolved
samples are shown in Tables A-19 and A-20 and the results for
the suspended solids are included in Tables A-21 and A-22.

During this report period, as a part of the groundwater
monitoring program implemented on August 17, 1986, nine new
wells were drilled and samples were collected monthly (see
Figure A-2 and Table A-1,2 for locations). These wells were
dr111ed adjacent to previously existing wells. The groundwater
monitoring well numbers M-2, M-7, M-8, M-11 M-12 M-13, M-14,
M-102, and M-103 referenced in license condition 14 correspond
directly to the wells referred to as "new wells" and numbered
M-115, M-120, M-113, M-111, M-116, M-119, M-110, M-112, and
M-118, respectively, in this report. This new numbering system
was implemented to avoid confusion with samples taken from the
previously existing wells. These samples were analyzed for
gross alpha and beta, uranium, Ra-226, and Ra-228 activity in
the dissolved fraction only. Results are shown in Tables A-23
and A-24.

6.0 Olrect Radiation (TL0s)

Olrect radiation measurements are taken quarterly at 18
locations (Figures A-1 and A-2). The results are presented in
Table A-25, which also presents the average levels reported at
each location since October 1982. The measurements for each
quarter since October 1982 are plotted in Figures A-4.1, A-4.2,
and A-4.3. These data indicate that direct radiation levels are
relatively stable for each location, with variations generally
less than 10 percent from the mean.

.
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7.0 Radon Flux,

Radon flux measurements were taken at the disposal site in June
1983 as part of the disposal site survey required by the FES
(Section 4.2.2.7, page 4-30). (See Edgemont, South Dakota,
Uranium Mill.Semlannual Environmental Report No. 2. May 1, 1983
to October 31, 1983.) The survey was designed to document radon
flux levels at the disposal site prior to movement of material
to the site. A similar survey will be conducted after all
decommissioning activities are concluded.

Olscussion r

The vast majority of the data are within maximum permissible
concentration (MPC) limits. Station EG-02, located in the town
of Edgemont had the highest individual air measurement for gross
alpha (approximately 50.5 percent of the MPC limits Tables A-2
and A-3). Station EG-05 had the highest individual air
measurement for gross beta (approximately 36.5 percent of the
MPC limits, Tables A-2 and A-3). The avera
for all indicator stations is 0.051 pC1/m* ge gross beta value(approximately 5.1
percent of MPC, Figure A-5). Note that during this report
period-. fallout from the Chernobyl nuclear reactor accident
contributed significantly to the gross beta radioactivity in air
filters. A plot (Figure A-6) of the gross beta activity at
location EG-02 is included as an example of airborne
radioactivity found at all five air sampilng locations. Maximum
values for all other measured isotopes were less than I percent
of their respective MPCs.

From Table A-12, the average gross beta value in surface water
upstream of the mill (control locations) is 611 pCl/L
(approximately 2037 percent of MPC) (Figure A-7). The average
gross beta value downstream from the mill (indicator locations)
is 592 pCl/L (approximately 1973 percent of MPC, Figure A-7).
The highest gross beta value upstream from the mill is
approximately 2553 percent of MPC. The highest gross beta
concentration reported downstream from the mill site is
approximately 3063 percent of MPC. For the uranium, thorium,
and radium analyses of surface water, the highest measured
concentrations are 4.6 percent of MPC or less. Since the MPC
values for gross beta radioactivity in surface water are
exceeded by both control and indicator samples, it appears to be
a natural condition.

Average groundwater concentrations (Table A-18) in samples from
the previously existing wells are 2.1 percent of MPC for
Ra-226. Concentrations of uranium in samples from well M-10
have risen to over 2000 ug/L so that the average uranium
concentration at all indicator stations is 1.2 percent of MPC.

5
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The maximum concentration of 2130 ug/L is only 4.8 percent of .

MPC. No causes for the increased uranium levels have been
identified. Radium and uranium concentrations measured in the
new wells are consistent with the levels of those isotopes
reported in the dissolved samples from the previously existing
wells. Activities measured in samples from the new wells
indicated combined Ra-226 and Ra-228 concentrations approaching
the maximum contaminant. level of 5 pCl/L as specified in the
EPA's National Primary Drinking Water Regulations (40 CFR 141).
The gross alpha activity. appears to be less than the 15 pC1/L
outlined in the regulation when the accompanying uranium
concentratien is taken into consideration. No maximum.
concentrations for uranium are given in the drinking water
regulations, however, the uranium levels are all less than 1
percent of MPC. Since water from these wells is not consumed,
the EPA regulations are not appilcable. The comparisons are
made for reference only.

Conclusion

The movement of tallings from the mill site to the disposal area
began in May of this year. With the exception of the uranium
concentrations reported for well M-10, the levels reported
herein are consistent with levels reported prior to the movement
of tallings. Therefore, the levels included in this report do
not appear to be.the result of decommissioning activities.

6
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| Tcble A-1.1
|

Radiological Environmental Monitoring for Edgemont Uranium Mill Decommissioning-
(Minimum requirements per FES and licensing conditions)

3 Type and Frequency
Medium Number of Stations Monitor Type Monitoring Frequency of Analysis

| Air particulate 5 Low volume [(flow rate continuous with weekly Weekly; gross beta and
| so.09 m / min (*3 ft / filter change alpha; monthly composite:8 3

| min)] total U, Th-230, Ra-226,
and Pb-210

| Radon progeny:
Air radon or 5 Radon progeny monitor . Continuous during working Radon progeny--monthly2radon progeny or alpha track season; no less than l' average

week / month at any time Radon - three detectors /
| or, radon: alpha track location,'one'dctector

continuously with analyzed each month.
| monthly readout.

Groundwater 6 Grab sample Quarterly Total U, Ra-226 (total fr.) ;

| 9 -Grab sample Monthly U-nat, Ra-2262

Surface Water 5 (2 on Cotton- Grab sample Monthly Gross beta:
wood Creek; 3 on total U, Th-230,
Cheyenne River) and Ra-226 (total

fraction)
Sediment 5 (2 on Cotton- Grab sample Semiannually Total U, Th-230,

wood Creek; 3 on. and Ra-226; selected
Cheyenne River) samples analyzed for,

! Pb-210 and Po-210

Disposal Site Grab sample When reclamation is Total U, Th-230,
nearly completed and Ra-226

Soil 6 Grab sample During growing season and Pb-210 and Ra-226
at end of working season

Vegetation 6 Grab sample of for- Twice annually (growing Pb-210 and Ra-226
age and food crops season and end of working
if available season)

Direct Radiation 18 Thernoluminescent Changed quarterly Direct radiation
_ dosimeter

1. Location shown on figures A-1, and A-2.
2. As specified in license condition 14.

L
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Table A- 1.2
i

Environmental &_itorism _ Schedule

Map Site
Location Air Ground Surface Direct

msnber Station _ Location Particulate Radon Water Water Sediment Soil Venetations Radiation

1 300 meters 5 of
mill (ED-1) W M S S Q

( 2 3000 meters NE

| of mill (EG-01) W M S S Q
I

3 Town of Edgemont
(EG-02) W M Q

4 Center of Cotton-
wood (EG 03) Q

5 500 m E of haul
road (EG-04) W M S S Q

6 500 m ESE of dis-
posal Area (EG-05) W M S S Q

7 WW Pond 1 (Well
M-1) Q

l
- 8 SE Pond 1 (Well

M-7) Q
l

9 N ore pile (Well
M-8) Q

l 10 culvert (Well M-10) Q
l

i

!

L



. ___ _ ________--____ - - _ - - - . - - - - _ - - _ - - . - _ . - _ . __ - - - - - _ - - _ - - - - _ ,

Table A- 1.2 (Contd.)

Environmental Monitorina Schedule

Nep Site
Location Air Radon Ground Surface Direct
Bumber Station Location Particulate Promony Water Water _ Sediment Soil Venetations Radiation

11 WW Pond 7 (Well
M-11) Q

12 MW Pond 10 (Well
M-14) Q

13 Well at Rudy Tonan
Farm Q

14 Cottonwood Creek
at south M S

15 Cottonwood Creek at
County Road Bridge M S

16 Cheyenne River at
Railroad Bridge M S

17 Cheyenne River below
Cottonwood Creek M S

18 Cheyenne River near
site boundary M S

19 Cheyenne River at
Red Canyon M S

20 Martinez Yard S S Q

21 Rdgemont Airport S S
.

a
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Tabla c-1.2 (Contd.)
.

Environmental IIonitoriant Schedule

Itap Site

Location Air Radon Ground Surface Direct
Number __ Station Location Particulate _ h eny,Unter Water _ Sedinent Soil Vm tation_a RedL_stion

22 McBride Yard (SE
Cottenescod) Q

23 Shutt Fence (NE
Cottonasood) Q

24 User House (E
Cottonescod) Q

25 Site h=dary near
Bo11asock yard (WW
Cottoansood) Q

26 SE Pond 7 Q

27 Harrod House (SW
Cottonesood Q

I

28 Site Boundary I

(near seep area) Q

i29 Seep Area, North ~s
Post #9 Q .;

,- !

30 Seep Area, NW
|

Post #30 Q

| 31 Seep Area SW ,Q
| Post #43 ' ' ~- x.'' _ .:

I

~

|

|

I I
i I

|

1,

1

|
w

_ . ,
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Tabl3 A-1.2 (Contd.)

Environmental Nonitorina Schedule

NeP Site
Location Air Redon Ground Surface Direct
Number Station Location Particulate Promeny Water Water Sediment Soil Veaetations Radiation

32 -Seep Area, South
Post M3 Q

New Wells

8 N Pond 3 (Well
N-120) N

9 SE Pond 2 (Well
N-ll3) N

11 NW Pond 7 (Well
N-111) N

12 SW Pond 7 (Well
N-110) N

33 ENE Pond 10 (Well
N-112 Control) N

34 N Pond 1 (Well
N-115) N

35 NW Pond 8 (Well
N-116) M

36 SE Area A (Well
N-118) N

m
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Table A-1.2 (Contd.)

Envirg pental Monitorina Schedule

Map Site
Location Air Ground Surface Direct

Number Station _t.ocation Particulte Radon Water Water Sediment Vegetations Esdiation

37 SE Pond 8 (Well
M-119) M

Samples are taken twice annually (once during the growing season and once at the end of the workinga.
season).

W - Weekly M - Monthly Q - Quarterly S - Sealannually

0161d
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14uCLt0E5 8 aft 404twaL 3. 0 0061 88*1 su C0f f 0h* w004,300mEftes S COLLECT LLS *pt44035 aLena +0 0016 +0.000% 06=a786 J.00$0 8.0000+0.00188 +0.0014 13*av86 0.0050 0.0000+0 0054+ +0.0012 20=avne 0.0050 'O.0000+0 0052 +0.0012 2Paatse 0.0050 26.0000+0 0016 +0.0007 03 Jus 46 0.0050 8.0000+0.0023 +0.00J8 10Ju946 0.00$0 11.5000'+0 0020- +0.0007 1FJ6m84 0.0050 10.0000-0.00118 +G.0014 24 Jut 46 0.00$0 0.000J*0 00 3+a +0.0013 01JuL46 0.0050 0.0000-0 0035c +0.0016 04 Jut 44 0 0050 0.0000+0 0064 +0.0013 15JUL86' O.0050 33.0000+0 0028 +0.0000 22 Jut 86 0.0050 16.0003+0.0020 +C.0015 29JUL46 0.00$0 10.0000+0.0027 +0.J010 05 ave 84 0.0050 13.5000+0 0046 +0.0012 12aus44 0.0050 23.0000 --+0.0076 +G.0016 16auG86 - 0.0050 38.0000+0.0C46 +s.0010 26auG84 J.00$0 23.0000+0.0011 +;.4017 025s+66 0.0050 40.5000+0.0016 +0.3006 095tP86 0.0050 8.0000+0 0012 +0.0007 161t*46 0.0050 6.0000+0.0035 +0.0010 238tP84 0.0050 17.5000+0 0031 +0.J009 30stP86 3.00$0 15.5000+0 0038 +0 0010 070Cf86 0.00$0 19.0000+0.0017 +0.0010 140CT46 0.0050 18.5000+0.0018 +0.0008 210CT46 0.0050 9.0000+0.0025 +C.G009 240Cf86 0.0050 12.5000Geoss tira +0.0128 *0 0026 04*aT46 0.0100 1.2800*0.2169 +0.0224 1384Y46 0.0100 21.4900+0.3571 +0.4343 20mav86 0.0100 33.7100+0.1237 +0.0131 27ma*86 0.0100 12.3700+0.0516 +0 0065 03JJm86 0.0100 5.7600+0.0265 +C.0036 10JJN86 0.0100 2.6800,+0.0221 +C.J032 1TJum46 0.0100 2.2100+0.0233 +0.0035 24JJm86 0.0100 2.3303+0.0222 +0.0033 01 Jut 84 0.0103 2.2200+0.0194 +3.0032 08 Jut 46 0.0100 1.9400+0.0179 +0.0030 15JJL86 0.01JO 1.F90J-*0.3154 +0.0028 22Jub86 0.J1J1 1.5400+0.0272 +0.G034 29JuL84 0.0100 2.7200+0.0211 *J.0032 05auG86 0.0100 2.1100+0.J252 +0.0035 12auG46 J.0100 2.5200+0.0275 +0.0038 teswG86 0.0100 2.7500'+0.4192 *0.0031 26agG86 0.013J 1.9200
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f a8Lg a-2 (Contin ed)

EWWI40 met 474L e48tCL08tC4L R04tf 0atte af 80'Gt90kt m!LL 8tCOng!S$304

R40804Citviff tu a!# FILftaa

01Rav84 70 310Cf86

874f804 C00ftLOC4t!0s/Distelpitag
ansLists . ACT!vitt fasce Daft 40ettat E-

b
(4WCLt0t3 COLLECT LLD WPC .

09061 E8-1 av C0f f 34 - v000 300msties s Saoss Stra +0.0270 +0.0038' 025tP86 0.0103 2.7000
~

+0.0133 +0.0026 09ttP86 0.0100 1.3300+0.0209 +0.0331 1688+86 0.0100 2.0900+0.0158 +0.002F 23St*84 0.0100 1.5400+0.0171 +0.0028 30$tP86 0.0100 1.7100+0.0191 +0.0030 070 Cite 0.0100 1.9100+0.0200 +0.0530 160Cf86 0.010's 2.0000+0.0323 +0.0061 - 213Cf86 0.0103. 3.2303+0.02 92 - +0.0039 240CT46 0.0103 2.9200eas!Ja 226 +0.0001 +0.0001 13maise 0.0031 0.0050+0.0001 +0.0001 10Jum84 0.0001 0.0010 -+0.0001 +0.0001 0$JUL64 0.0001 0.0350+0.0005 +0.0001. 05Aus46 0.0001 0.0250.+0.0000 +0.0001 02SEP44 0.0001 0.0000+0.0001 +0.J001 - 305tP86 0.0001 0.0050-0 0001+ +0.0001 240Cf46 'O.0001 0.0000AL*=4 5PECT435Corv
Pt-210 +0.0011' +0.0006 13mav86 '0.0020- 0.0275-+0.0031 +0.000+ 10Juude .0.0020 0.0FF5 '+0.0020 +0.0003 08JuL84 0.0023 0.0500+0.0022 +0.0006 05auGae- 0.00J3 0.0550+0.002F +0.0006 028tPs4 0 0020 0.0675+0.0011. +0.0002 305tPse 0.0023 0.0275-+0.0031 +0.0005 243Cf84 0.0023 0.0Ft3 -WAagtoad +0.0009 +0.0001 1344786 : 0.0001 -0.0122.+0.0015 +0.0003' 10Ju986 0 0001 0.0203+0.0011 +0.0002' 08JUL86 0.0001 0.0149+0.0017 +0.0003 0549646 0.0031 0.0230+0.0019 +0.0002 0254P86 0.0001- 0.0257+0.0008 +0.0001 305tP46 0.0001 0.0104+0.0005 +0.0001 280Cf86 0.0001 0.0068fnoalue +0.0001 +0.0001 .1344786 0.0001' O.1250

'

+0.0001 +0.0001 10Ju=46 0.0001 0.1250+0.0001 +0.0001 08JUL86 0.0001 0.1250+0.0000 +0.0001 05&uG86 0.0031 0.0000-0.000M . +0.0C02 02SEp86 0.0001 0.0000+0.0000 +0.0001 331tp44 0 0001 0.0000- 09091 46-01 3000 nettes et se0ss ALP =a +0.0006 +0.0006 GoPav86 0.0050 3.0000
+0.0001 +0.0001 240CT46 0.0001 0.1250
-0.000F +0.0012 13mavet 0.0050 0.0000-0.0049r *0.J011 2094786 0.0050 0.0300+0.30e2 +0.0012 27 Parte 0.0050 31.0000
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74GLg A-2 (Continue 6)

thWIB04mlbf4L 813!0 LOGICAL RON!fotthG 4t 406Ew047 MILL DEC0mmisstcg

tast04CT!W17Y IN Att FILftt"'

01m4Y46 TO 310tT86

'$fAf!34 CODE /L3 Cat!cs/stsCt!PTIom*

amaL1518 4Citv1Ty tetod esf4 .40mtmat 1(NUCLIDE) CGLLiti LLD MPC09091 (4*01 ' 3000 mittas %E GROSS ALPua- -0.0001* *0.0004 '02Jve86 0.0053 0.0300+0.0002 *0.0004 10Jum86 0.0050 1.0000 |+3.0002 +3.0004 - 1FJu986 0 0050 1.0000-0.0051* +0.0011 24Jum46 0.0053 0.0000'*0.0053* +0.0011 01JuL86 0.0050 0.0000-C .00 4 4* +0.0014 04JuL86 0 0050 0.0000+3.0012 +0.J007 15JUL86- 0.0050 6.0000--0.0004* +0.0004 - 22 Jut 46 0.0050 0.0000+0.0013 +0.0004 - 29JUL86 0.0050 6.5000+0.0031- *0.0010 05auG86 0.0053 15.5000'+0.0017- +0.0309 12ausse 0 00$0 8.5000+0.0015 +0.0009 194WGs6 0.0050 F.5000-+0.0007 +0.0005 264uG66 0.0053 3.5000+0.0030
+0.0008

.*0.0010 025tP66 0 0050 ,15.0000
+0.0005 095tPS6 - 0.0050 6.0000+0.0010 +0.0036 165tP86 0.0050 . 5.0000+0.0013 +0.000F 2315886 0.0053 6.5000* +0.0015 +0.0007 305tPa6 0.0050 7.5300-+3.0016 +0.0307 0Fotf86 0.0053 8.0000-+0.0010- +0.0006- 160Cf66 0.0053 5.0000+3.0035 *0.0009 210Cta6 0.0053 17.5000'+0.0023 *0.0008 280Cf66 0.0053 11.5000GaOSS SETA +C.0129 +3.0024 06 4f86 -0.0133 1.2900 -+0.2142 +0.0220 13m4766 0.0103 21.4200* +0.3556 *2.0361 - 20 Pave 6 - 0.0100 35.5600+0.1361 + 3. 014 2 275 AY8e - 0.0103 13.6100+3.0667 +0.0074 32Juude 0.0100 6.6730+3.0217 *J.0030 10 Jug 86 0.0103 2.1700+0.0223 +3.0031 1FJuh86 0.0103 ' 2.2300+0 3188 +0.0329 24Juu86 - 0.0100 1.3800.**.0197 +3.0029 01 Juts 6 ~

0.0100 1.8100
0.0103 1.9700+0.0181 *3.0029 08JuLa6+0.0180 *J.0329 15Jutse 'O.0100 1.8000+C.ute6- +3.0029 22Jutse 0.0103 1.9600*G.0156 *J.0026 27 Jut 86 0.0100 1.5600*G.0172 *J.0028 0$auG84 0.0103 1.7200+0.0235 *0.0334 12auG86 0.0100 2.3500+0.0217 +0.0032 19aus86 0.0100 2.1700+0.0234 - +3.0032 .26aus46 -0.0103 2.3400+0.0217 +0.3J32 0258P86 ' O.0103 2.1700+0.0143 *0.0025 095Ep46 0.0100 1.4300+3.0166 +0.0027 165t*86 0.0100 '1.6600
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7 ASLg 6-2 (coattaved)

thWI804PEhfAL AADICLOGICAL moutf0eI4G 47 EDet90mf mtLL attemmissten

eA310ACftvity != Ata FILite'

01 PAT 86 70 310Cf86

Statt04 C00t/LOCattomiststelpf!04 44 ALT 518 ACitytty En#0eb 0 Aft 90mtMAL 1
-(tuCLitt) COLLECT LLD 'PC

02091 (4-01' 3000 mettes 9t Ga0ss SitA +0.0133 +0.0025- 23stP86 0.3100 1.3300
+0.0112 +0.0023 305tP86 - 0.0103 1.1200
+0.0144 +0.0026' 070Cf86 0.0103 't.443C
+0.0144 +0.0026' 140Cf86 0.0100 1.6400 .
+0.0346 '+0.0043 210Cf86 0.0100- 3.4600
+0.0295 +0.0339 280CT46 0.0100 2.9503'4A8tum 226 -0.0001' +0.0001. 13 RAT 86 0.0001 0.0002'
+0.0001 +0.0001 10Jbt66 0.0001 0.0050
+0.0001 +0.0001- 08JUL86 0.0001 'O.3350
+0.0002 +0.0001 05AuG86 0.0031 0.0100
-0.00098 +0.0001 02stP86 0.0001 0.0000'
+0.0000 +0.0001 3055#86 0.0001 0.0000
+0.0000 +0.0001 280Cf86 0.0001 0.0000

ALPW4 SPitf80$COPV
P8-213 +0.0041 +0.0005 13 MAT 86 0.0020 0.1025

+0.0095 +0.0309 ' 10Jums6 - '0.0J20 0.2375
+0.0029 +0.0004 06JUL86 - 0.0020 0.0725
+0.0009 +0.0003 05AdG46 -0.0023 0.0225
+0.0020 +0.0003
+0.0022 +0.0003

- 32stese 0.0020 0.0500-
30stP86 0.0020 0.0550 -

+0.0002 +0.0004 280Cf66 0.0023 0.005Jua ANtu*d +0.0006 +0.0001 13mava6 0.0001 0.0081 -
+0.0011 +0.0302 10Jukee 0.0001 0.0149
+0.0006 +0.0001 08JUL86 0.0001. 0.0091+0.0008 *0.0001 05Ausse 0.0001 0.0108
+0.0005 +0.0001 025tP46 0.0001 0.0068-
*0.0011 +0.0001 10$t*86 0.0001 0.0149
+0.0027 +0.0006 '240Cf86 0.0001 0.0365_th0etum +0.0002 +0.03c1 13g&t46 0.0001 0.2503

- +0.0002 +0.0001 10 Jug 86 0.0001 0.2503
+0.0000 +0.0001- 08JUL86 0.0001 0.0000.
+0.0036 +0.0133 05AdG86 0.0001 0.F530
+0.0004 +0.0002 02stP86 3.0001 0.5000
+ 0. 0 0 01 - +0.0001 3011886 0.0001 0.1250
+0.0000 +0.00J1 280Cf86 0.0001 .0.0013090v2 16-02 70wn Of t0Ge*04f 48055 ALPa4 +0.0009 +0.0007 06mAv84 0.00$0 4.5000
+0.0000 +0.G016 1394746 0.0050 0.0000
-0.0056' +0.0012 20PAYO6 0.0050 0.0003'
+0.0101 +0.0017 2FmAv86 0.0050 30.5000
+0.0038 +0.0310 03Jum86 0.0C55 19.0000
+0.0021 +0.0008 10Junda 0.00$0 10.5000
+0.0052 - +0.0011 1FJdtt6 0.0010 26.0000

.
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f a8LE A-2 (Coetteuse)

14t!A0hmthfAL sat!OL3GICAL #04 7081%6 A7 406tR047 n!LL etC0mRIS5!04

aA0104CfWIff 14 A!8 FILitt"1

01R4746 70 310Cf84

574t!04 C088/LOCAT!04/0tstetPfl04 444LYS13 ACTIviff -$8#0tb pagg gnaggag g-_ (40CL1883
COLLICT LLO NPC09092 EG-02 Tode Of (D$tR047 58015 ALPea- -0.0020' +0.0313 24Junse 0.0053 0.0000-0.0063C ' +0.0012 01JuL86 0.0050 0.0000-0.0056' +0.0015 08JuL86 0.0053 0.0000 -+0.0052 . +0.0012 - 15JuL86 0.0050 26.0000+0.0039 - *C.0010-. 22JUL86 0.0050 19.5000-+0.0007 +0.0305 '29JUL86 0.0050 3.5003*0.0068 +0.0012 054usse 0.0053 26.0000+0.0042 +0.0012 12a9684 0.0053 21.0G00*G.0066 +0.0016 19auG84 0.0350' 33.0000+0.0065 +0.0010 26auG86 0.0053 22.5000+0.0040 +0.0011 025tP86 0.0050 20.0000+0.0020 +0.0007 09stP86 0.0053 10.0300 '+0 0070 +0.0013 16ttpoe -0.0050 35.0003+0 0027 +0.0008 23stP86 0.0053 13.5000+0.0062 +0.0310 305t*46 0.0053 21.0000+0.0018- +0.000F - 070CT86 0.0053 9.0003+0.0026 +0.0308 140Cf86 0.0050 13.0000+0.0319 +0.0008 210Cf86 0.0050 * 9.5000-+0.0323 +0.0009 280Cise 0.0050 14.0000$8085 BETA +0.0139 +0.0026 DeMAf84 0.01G3 1.3900'+0.2436 +0.0250 13MAf86 .0.01J0 24.3600+0.3561= +0.0362 20*Af86 0.0100 35.6100+0.1643 +0.0153 27*Af86 0.0133 14.6300+0.0606 +0.0049 03Jumee 0.01:3 4.0400+0.0261 +0.0036 10 Jus 86 0.0100 2.4100+0.0275 +0.0037 1FJum46 0.0103 2.7500+0.0232 +0.0036 24JuM86 0.0133 2.3200+0.0194 +0.0331 01JUL86 0.0130 1.9403 -+0.0202 +0.0032 08JdL86 0.0133 2.0200+0.0218 +0.0333 -13JWL86 0.0130 ' 2.1400+0.0175 +0.0010 22JuL86 0.0133 1.7500+0.0179- +0.0028 29JuL86 0.01JO 1.7900+0.0159 +0.0027 0549684 0.0100 1.3900 '+0.0196 +0.0330 12auG46 0.0130 1.9600+0.0290 +0.0038 19a G86 0.0133- 2.9000u+0.0236 +0.0033 26auG86 0.3133 2.3400+0.0284 +0.0337 025tP86 0.0103 2.8603+0.0165 +0.0025 095tP86 0.0133 1.4500'+0.0248 +0.0036 lestP84 0.0133 2.4800+0.0175 +0.302% 238tP86 0.3153 1.7500+0.0131 +0.0026 30$1P86 0.J1;3 1.3100+0.0137 +0.0025 070 Cide 0.01:3 1.3700
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' f ASLE A-2 (Coettauea) -

the!80antatab a A830LO81 CAL MON!fot!46 At 886'8R047 MILL 8tC0$RIs's10m

848ICACIlviff im Ata FILitaa

01 RAY 84 TO 310CT84

'staf!04 CODE /LOCATI0u/DisCetPftog
A4 Att s t s' ACitytty tee 04* - 8475 mon!NAL 3:(9uCLf887

COLLECT LLS PPC09092 86-02 '7044 0F E06tM0h? sacss StfA +0.0143 +0.0029 140CT86 ' O.0100 1.8300+0.0272 +0.0036 210Cf86 0.0100 2.7200+0.0279 +0.0037 280Cf86 0.0100 2.7900440tuM 226 +0.0001 +0.0001 13nAvae -0.0001 0.0050+0.0001 . +0.0001 10Jum46 0.0001 0.0050 '8-0.0001 +G.0001 08JUL84 0.0001 0.0000+0.0001 +0.0001 OSAuGee 0.0001 0.0050-0.0006* +0.0001 02stP86 0.0001 0.0000+0 0000 +0.0001 30stP86 0.0001 0.0000+0.0000 +0.0001 280Cf86 0.0001- 0.0000ALPNA sPECTR0sC0PT
78-210 +0.0008 +0.0002 13 NAYS 4 0.0020 0.0200+0.0062 +0.0004 - 10JW486 0.0020 0.1550+0.0008 +0.0002 04JUL&6 0.0020 0.0200+0.0039 +0.0034 05Aus46 0.0020 0.0975+0.0044 +0.0005 02stP46 0.0020 0.1100+0.0012 +0.0002. 30$tP86' O.0020 0.0300-+0.0015 +0.0002 280CT86 0.0020 0.0375ge Am!un d +0.0008 +0.0001 13mavae 0.0001 0.0104+0.0020 +0.0003 10JW486 0.0001 0.0270+0.0009 +0.0001 08JuL86 0.00u1 0.0122+0.0017- +0.0002 05AuG86 0.0001 0.0230.+0.0015 +0.0002 02stP46 0.0001 0.0203'+0.0013 +0.0001 30stP46 0.0001 0.017e+0.0010 +0.0001 240CT84 - 0.0001 0.0135TN0etu* +0.00C2 +0.0001 134AT84 0.0001 0.2500+0.C0C1 +J.0001 10Jum86 0.0001 0.1250'+0.0001 +0.0001 04JUL84 0.0001 0.1250 -+0.0003 +0.0002 05AUGae 0.0001 0.3750+0.0002 +0.0002 02stP86 0.0001 0.230G .*0.00C1' +0.0001 30stP86 0.0001 0.000009096.88-04*300 mafses tast 37 wAut a0. I +0.0002 +0.0002 280Cf86 0.0001 0.2500' sacss ALPna +0.0003- +0.0004 - 06m4786 0.0050 1.5000+0.00C0 +0.0014 134Ar8e 0.0050 0.0000.*0.0052' +0.0012 2044Y86 0.00$0 0.0000+0.0082 +0.0015 27mAvee 0.0050 61.0000a3.00C1' +0.0304 03Jumae 0.0050 0.0000+0.0003 +0.0005 10Jum84 0.0050 1.5000

+999999.000'+99999.0C00 1FJum84 0.0050 0.0000
+999999.000++99999.0000 24Ju484 0.0050 0.0000
+999999.000'+99999.0000 014uL84 0.3050 0.0000
+999999.000++99999.0000 08JUL86 0.0057 0.0000
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TA8Lg A-2 (Coettaued)

thv!R0hmitfAL Aatt0LC41 CAL 8041708146 Af ID6tm047 m!LL DEComm!SSION
_ GA010&Citytti im att FILita*

01pAf86 70 310Cf86
'

- Staf!O4 C005/LOCAf!04/etSCtIPTIONy. 44ALYSIS . ACTIVITF -8340thStuCLIDS) DATE . 40mtmAL I
09096 86-04,500 attles (AST OF naut 48. f

COLLECT LLS M*C
Gn0ss ALPmA

+999999.00f +99999.0000 15 Juts 6 0 0050 0.0000
+999999.00f +99999.0000 224uL46 0 0050 0.0000+999999.00# +99999.0000 29JWL66 0 0050 0.0000+999999.00f +99999.0000 05 AuG86 - 0 0050 0.0000+999999.00f +99999.0000 12A9686 ' O.00$0 . 0.0000
+999999.00f +99999.0000 194u664 - 0 0050 0.0000+0.0003 +0.0007 26 Abs 46 0 00$0 1.5000+0.0025 +0.0011 02sEP86 0.00$0 12.5000*0.000f +0.0004 09sf>86 0 00$0 0.0000+0.0020 +0.0008. 165EP86 0.0050 10.0000+0.0018 +0.0008 - 23ttp66 0.0050 9.0000+0.0011 +0.000F 301E'46 0.0050 5.5000+0.0021 +0.0004 070Cf86 0 0050 10.5000+0.001F +0.0008 140 Cite 0.0050 . 8.5000'+0.0021 +0.0008 210Cf86 0.0050 10.5000+0.002F +0.0009- 280Cf66 0.0050 13.5000sa0$$ stfA +0.0161 +0.0028 06 MAT &4 0.0100- 1.6100+0.2398 +0.0246 13 marse 0.0100 23.9800+0.3123 +0.0319' 20mAf86 0.0103 31.2300+0.1323 +0.0139 2FRAf86 0.0100 13.2300+0.0542' +0.0062 03Juh86 0.0100 5.4200+0.0246 *~

+999999.008 +0.0034 10Juh86 0.0100 2.4600
99999.0000 1FJum86 0.0100 -0.0000

+999999.008 +99999 0000 2444486 0.0100 0.0000+999999.00f +99999 0000 01JuL86 0.0100 0.0J00
'

+999999.00f +99999 0000 08 Jut 46 0.0100 0.0000
+999999.00f +99999 0000 15J ut86 0.0103 0.0000 :+999999.00f +99999 0000 22 Jut 66 0.0100 0.0000+999999.00f +99999 0000 29Jutee -0.0100 0.0000
+999999.00f +99999.0000 05AuG86 0.0100 0.0000+999999.00f +99999 0000 12Avete 0.0100 0.0000
+999999.00f +99999 0000 194u686 0.0100 0.0000+0.0222 +0.0038 26AuG46 0.0100--2.2200-+0.0249 +0.0036 02SEP66 0.0100 2.4900+0.0162 +0.0029 095fP86 0.0100 1.8200+0.0191 +0.0031 16tEP86 0 0100 1.9100+0.0142 +0.0027 2355*86 0.0100 1.4200+0 0144 +0.0027 3G5t*46 0.0100 1.4400+0.0117 '+0.0045 070Cf86 0.0100 1.1700+0.0126 +0.0026 140CT46 0.0100 1.2600+0 0367 +0.0044 210CT46 0.0100 3.6F00. +0.0253 +0.0036 280Cf86 0.0100 2.5300\ e
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TAGLg 6 2 (coasteued) '

levl80hmthfAL AASIOLOGICAL PON3 fee 146 Af 808840#7 RfLL DEC0 anis 5 ION

44910&CTIviff It AIA FILygge

--
.

01 pat 86 TO 310Cf86

' STATION C004/LOCAfg04/98SC#IPf!0m Am&LTSIS . ACitviff EA#0gb pagg: - 40mteAL ; 3
, .CbdCLIDE) COLLECT' LLO PPC

~ 09094 EG-04 300 ptf tes SAST 07 nauL se.f tAetun 226 +0.0001 +0.0001' 13*Av86 0.0001 0.0050
+0.0001 +0.0001 10Jum86 0.0001 0.0050.

+999999.000*+99999.0000 04JuLee 0.0001 . 0.0000-
+999999.000**99999.0000 054U646 0.0001 0.0000
+0.0001 +0.0001. 02SEP86 0.0001 0.0050
+0.0001 +0.0001- 305EP86
+0.0000 +0.0001 240Cf86 ~

0.0001 0.0050
0.0001 0.0000

ALPnA $PJCTROSCOPT
Pe-210 +0.0014 +0.0003 13 PAT 86 0.0020 ' O.0350 -

+0.0072 -~ '+0.0006 - 10Jum86 0.0020 0.1800
+999999.000*+99999.0000 04JUL86 0.0020 - 0.0000
+999999.000'+99999.0000 054uG86 0.0020 0.0000
+0.0112 +0.0015 02stP86 0.0020 - 0.2800
+0.0016 ' +0.0003 -30SEP86 0.0020 0.0400
+0.0033 +0.0004 280Cf86 0.0020 - 0.0825 -g

WeAntur *0.0010 +0.0002 134 Ave 6 0.00J1 0.0135-'4 - +0.0006 - +0.0001 -10Jumee 0.0001 0.0081
+999999.000'*99999.0000 08JUL86 0.0001 0.0000
+999999.000* +99999 00J0 05'Au646 0.0001 0.0000
+0.0012 +0.0002 025tP86 0.0001 0.0162.*

+0.0012 +0.0001 30SEP86 0.0001 0.0162
+0.0001 +0.0001 280Cf86 0.0001 0.0014

incatu+ +G.00G2 +0.0001 13 PAT 86 0.0001- 0.2500-
+0.0005 +0.0002 '10Juude 0.0001 .0.6250
+999999.000*+99999.0000 08JUL86 0.0001 0.0000
+999999.000'+99999.0000 054uG86 0.0001 0.0000:

+0.0005 +0.0004 Od5EP86 0.0001 0.6250-
+0.0001. +0.0001 30stP86 0.0001' O.1250
+0.0000 +0.0001 . 200Cf8609095 E6-05,500 m ist ~0F DISPOSAL AetA Gaoss ALanA +0.0006 +0.0006 06mave6 - 0'.0001-

0.0000F
0.0050 3.0000

+0.002F +0.0014 13 MAT 86 0.0050 13.5000-0.005# +0.0013 204Av86 0.00$0 - 0.0000
+0.0035 +0.0010 '2F4AV86 0.00$0 17.5000
-0.0007 +0.0004 03Jum86 0.0050 0.0000
+0.0002 +0.0005 10Juhd6 0.0050 1.0000
*G.0003 +0.0005 - 1FJut46 0.0050 1.5000
+999996.000'+99999.0000 24Jun46 0.0050 0.0000
-0.005( +0.0012 01JuLte 0.0050 . 0.0000
-0.004( +0.0016 DaduL86 0.0050 0.0000
+J.0010 +0.0007 15JUL86 0.0050 5.0000-0.000f - +0.u004 22JULee 0.0050 0.0000

, +0.0005 +0.0005 29JUL86 0.005J 2.5000.
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T Aett 6 2 (Coatteued)

tavtt0mmt%fAL RA8IOLOGICAL RON!?0A!46'Af 8D6 404f NILL DICO*mtss!04-

RA0!OACitWITY IN att f!L144*

01RAv86 75 310Cf86

ST47804 C006/LOCAT!04/etsCatPftos hteatysts- Activtif tee 0t D4TE 404194L 2thuCL1Dtl COLLECT LLS PPC
09095 to-0$+500 R Ett 0F DISPOSAL Aataf ' st0ss alp =4 +0.0024 +0.0010 05A0646 0.0053' 12.0000+0.0029 +0.0011 12AU644 0.0050 .14.5000 .' *0 0029 +0.0011 19AuG86 0.0050 14.5000+0.0002 +0.0005 264uG86 0.0053 1.0000. +0.0023 +0.0010 025tP8e 0.0050 11.5000+0.0006 +0.0004 095tP46 0.0050 3.0000+0.0018 +0.0008 168tP86 0.0050 9.0000+0.0046 +0.0011 2354P86 0.0050 23.0000'+0.0011- '+0.0007 3054P86 0.0050 5.5000+0.0022 +0.0008- 070CT86 0.0050 11.0000+0.0026 +0.0009 '140Cf86 0.0050 12.0000+0.0013 +0.0007 210Cf86 0.0050 6.5000+0.0024 *0.0009 280Cf86 0.00$0 12.0000-6805% tifA +0.0122 *0.0025 06MAY86 0.0100 1 2200+0.2549 -+0.0261 134AY86 0.0100 25.4900 -+0.3648 +0.0371 20nAv86 0.0100 36.4800+0.1593 +0.0146 2Fnar86 0.0100 113.9300+0.05$7 +0.00e3 03Jum86 0.0100 5.5700+0.0248 +0.0035 10Juh86 0.0100 2.4800+0.0257 +0.0035 1FJUN86 0.0103 2.5700

+999999.030'+99999 0000 24 Juts 6 0.0100 0.0000+0.0246 +0.0035 01JUL86 0.0100 2.4600+0.0183 +0.0031 04JUL86 0.0100 1.4300+0.0189 +0.0331 154uL86 0.0100 1.8900+0.0183 +0.uo29 22JUL86 0.0100 1.8300+0.0209 +0.0031 29JUL86 0.0100 2.0900+0.0211 +0.0033 054u886 0.0100 2.1100+0.0218 +0.0033 124U686 0.0100 2.1800
3

+0.0288 +0.0039 19AU686 0.0100 2.8800
- +0.0200 +0.0031 26Au646 0.0100 2.0000+0.0245 +0.0036 0254746. 0.0100 2.4500+0.0114 +0.0024 095EP86 0.0100 1.1400+0.0208 +0.0032 16stP86 0.0100 2.0800,

+0.0159 +0.0328 235dPle 0.0100 1.5900^+0.0169 +0.0029 3058786 0.0100 1.6900+0.0162 +0.0028 070Cf86 0.0100 1.6200+0.0205 +0.0032 140CT86 0.0100 2.0500+0.0410 +0.0050 210Cf86 0.0100 4.1000+0.0250 +0.0J36 280CT86 0.0100 2.5000sattum 226 +0.0001 +0.0001 13MAY86 0.0001 0.0010+0.0000 +0.0001 10Jum46 0.0001 0.0000+0.0001 +0.0001 08JuL86 0.0001 0.0050
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f a9LE A.2 (Continued)

ENVIsomptufAL aAe!0LO41C AL N048708146 47 8965P047 m!LL DEC0mm!$510m

#4080atitytf? I4'Ata FILite*

01mav86 70 310Cf86
.

- 5f47804 C00t/ LOC Af!04/08SCt!Pfl04 44 ALT $t$ .ACT!vtif Es#0e* Daft- _a0ptmat 5
-(NuCLIDE) COLLECT LLS RPC

I09095 E6-05,500 e ist. OF S!$POSAL AttA #A0!u2 224 +0.0000 +0.0001 05 a'uG 86' O.0001 0.0000
+0.0000 +0.0001 025tP44 0.0001 0.0000

' +0.0000 +0.0001 305tP86 0.0001 0.0000
+0.0001 +0.0001 280Cf44 ~0.0001 0.0050

ALPaa $ Pette 0$COPT -
Pe-210 +0.0020 +0.0003 -1344Y84 'O.0020 0.0500

+0.0028 +0.0004- 10Jum46 0.0020 0.C?00
+0.0024 +0.0006 08JUL46 0.0020 .0.0450
+0.0067 +0.0004 .054uG84 0.0020 0.1675
+0.0069 +0.0009 025tP46 0.0020 0.1725-
+0.0015 . +0.0003 505tP84 0.0020 0.0375 -

.+0.0012 +0.0002 280Cf84 'O.0020 0.0300'dusantun +0.0011 +0.0001 13m4786 - 0.0001 0.0149
+0.0010 +0.0002 10 Jut 46 0.0001 0.0135,
+0.00ue +0.0001 .08 Jut 44 0.0001 0.0001
+0.0011 +0.0002 054uG86 0.0001 0.0149
+0.0013 +0.0002 02st'86 0.0001 0.0176
+0.0009 +0.0001 505tP86 0.0001 0.0122
+0.0006 +0.0001 280CT4e 0.0001 0.0041

Tm0atum +0.0003 +0.0002 134A766 0.0001 0.3750
+0.0001 +0.0001 10.uh46 0.0001 0.1250.
+0.0001 +0.0001 04JUL64 - 0.0001 0.1250'
+0.0003 +0.0002 05AUG84- 0.0001 0.3750
+0.0001 +0.0002 025tP86 ' O.0001 0.1250
+0.0005 +0.0002 30SEP86 0.0001 0.4250'
+0.0000 +0.0001 280Cf66 0.0001 0.0000

Umste are pct /mI except for orantum which to us/m .3a.
b. The uncertalatty reeerted to the B-stame comettaa error,
e. The ne8ative value is an artifact of eeuntins stattettes and does met infer a pesative activity.
d. . Meteral ersatum la eseumed to have a seetifle activity of 0.677 pCl/a.
e. Reelpeent down for feeste.
F. Egw!Pnent powered bg photev+1tates system.
Notta t pct.1. 7 s 10*.8g.-
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.
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f a6LE A-3

AA610aCTIVITV th Att FILitt
pct /M(33 - 0.037 seim(3)

gant OF FaC!ttif.gagg30er. GILL.ngtgag133133..................... - 00Catf =0. 60-1361....... ......40Caf!0m 07 F ACILtif.14LL.313tg.sgyg13....... 39 dig.345gIA....= - atP0aftes Pte!0s.1186................. ..

Tvet see 'Lowte Ltatt ALL .
- Comie0L - somete CF- 70 fat numete OF tes Cafen LOCattens .L 2541136.d1!N.516u!31.435W AL.Bgat...... LOCAff045 40440Uf148|- 0F asAL7sts stfttisOn REAN (F) 9ent Reag (F) ntag (F) 3t908f10PERF0entD . (LLD) . -aAhet st$f A4CE 449 DittCf!04 RA468 tagg t . REA$uttMtmt$

isati sc;;z-- -!!!s!!!! 2 . ;;;;!!!it''fa'- sir ;;:ar:isa aitrai-- :isi !!i''2!;' tzi- ;:illfa!!''-!;- i;r -------------!
119 5.114-03 - 1.018-02 - tasi Of maut RD. 4.19E-03 - 8.198-03 6.181-03 - 4.18t-03Ga085 Stf A - 1.004-32 5.078-02( 931 933 E6-04 534 ntites 6.12t-02( 14# 16) 4. Set-02t 26/ 26)119 1.148-02 - 3 656*Q1 EAlf 0F maut so. 1.174-02 - 3.128-01 1.121-02 - 3.565-01asetun 226 - 1.00f-04 1.838-04( S# 263 89-1 NW C0ff04- 4.73E-04( ft F) 1.608-04( It- 7333 1.028-04 - 4.73t-04 w000 300mittes s 4.738-04 - 4.F38-04 1.60E-04 - 1.638-04ALPw4 Sett
33

- P8-210 - 2.006-03 4.73t-03( 141 26) EG-04 500 mffles 7.228-03( 3# $1 - 4.69E-03C es - 73
2.24t-03 - 1.125-02 . (Ast 0F gauL es. 3.318-03 - 1.12E-02 2.218-03 - 9.48E-03utantuna 1.006-04 1.128-034 25/ 26)~46-02 1.318-03C 71 73 1.365-03( F# F313 S.415-04 - 1.9et-03 T0wn OF E66tn0sf . s.268-04 - 1.96t-03 4.65t-04 - 2.67t-03faaetum - - 1.00E-04 2.49t-04( 16#- 243 (6-04 503 REftRS 4.21t-04( 3/ $3 3.515-04( 4# . F333 1.128-04 - 3.454-04 tast 0F usuL se. 2.288-04 - 5.458-04 1.748-04 - 6.288-04

4

............................: ._........................................................................_ ... ................
40ft: 1. NOR14aL LOWER LIMIT OF stTECft04 (LLD) at St$Ct19ED I4 TAsLa A-2640f f s 2. mgan Amp aanst easte up0m egitCTA8La ME A$uttmEMf 8 04LY. FeaCTIO4 0F 9titCtaSLE RiaSUEE4tNf 3 At $PECIFIED LOCaf!O45

IS IN0!Cafta le PattNTNESf5 (F).
~

Urantim results reported is ug/ma.
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Table A-4
Redon Concentrations, pCL/L

Edgemont Uranium Mill
May - October 1986

Sampling.f.e_rio_d Samplim p estion__. _ _ _ _ .

_ LD_-L. .Ali_Olt.. EG-02 _E,[[ ,01. 50-05 ,

2/3/86 - 5/6/86 0.46 1 0.07 0.24 1 0.05 0.28 0.05 0.44 ! 0.06 0.31 1 0.05
|

3/4/86 - 6/3/86 0.54 0.07 0.36 ! 0.06 0.27 i 0.05 0.25 1 0.05 0.20 1 0.04
4/7/86 - 6/30/86 0.57 1 0.07 0.28 1 0.05 0.30 1 0.05 0.32 1 0.06 0.27 1 0.05
$/6/86 - 8/5/86- 0.47 1 0.06 0.31 1 0.05 0.32 1 0.05 0.29 1 0.05 0.25 1 0.05
6/3/86 - 9/3/86 -0.41 0.06 0.13 1 0.03 0.22 1 0.04 0.21 1 0.04 0.21 1 0.04
6/30/86- 10/9/86 1.88 0.11 0.35 0.05 0.39 ! 0.05 0.34 i 0.05 0.26 1 0.04
Average:
2/3/86 - 10/9/86 0.72 1 0.57 0.28 1 0.09 0.30 ! 0.06 0.31 1 0.08 0.25 1 0.04
Average:
7/3/85 - 10/9/86 0.79 1 0.38 0.40 1 0.15 0.41 1 0.16 0.43 1 0.15 0.40 1 0.15

NOTE: Three Track Etch detectors at each location, with one detector at each location
analyzed each month. All measurements are for 3-months, with overlapping
sampling periods.

|

..

e

1

-_ . .- -



; '

" ss s
: ,e

%

.t '
'

.

4

i

i

8

.h'
>t iAeLEA-5

ENv!A04NitfAL AA980Let! CAL peutf0ette At 596440mf n!LL stConntsstem
2

I-
e4010Attivtf7 IN WieffAf!0m *

01n4784 70 310Cf84

*
' $f ai t 04 C 09 t # LOC a t t e'e/ S t 3 C R IPT IO4 . A44LYtts - .ACityttf $800d Daft ~ 40N!94L -(MUCLItt) COLLECT LLe

- 09341 SD*t NW C0ffen* WO90,300ntites s aAstun 224 +0.f405 +0.0521 2544744 0.0050'ALPuA SPitttOSCOPY
. . Pa*210 +0.4543 +0.144A 25m4T44 0.2000

' - 09345 EDGE 40er AlePeaf eastum 226 +0.1169 +0.0099 21mAY84 0.0050
ALPNA SPECfA0$C0Pt -

Pe-210 +0.5812 +0.2167 21pAv86 0.2000- 09247 RAtitht! P90P W #049 2 RA9tuR 226 +0.4587 +0.0473 218A784 0.0010
ALPHA SPECTROSCOPT

Pe*210 +1.0409 +0.2440 21 MAT 86 0.20000t191 84-01 3000 ptfeel et 848 tun 226 +0.0181 +0.0033 21mav54 0.0010
.

ALPMA SPECTROSCOPt
Pe-210 +1.1452 +0.2834 21 MAT 84 0.2000C9094 f 6-04 500 ptites tAst Or maut es. mAetum 226 +0.1157- +0.0090 22 marse 0.0050ALPuh SPitta05COPT
Pe=210 +0.6049 +0.2156 22mAvae 0.2000CD395 84-05 900 4 Ett or etSPosAL Aa A aAstum 224 +0.09 3 +0.0093 25mAv4e 0.0050.

ALPNA $PECf80$COPT
~

PS-210 +0.7423 +0.2260 2344784 - 0.2000
- e. ~ unsee ere Pca/s. dry **tahe.

h. The sneertasetty sepersed to the 4-easme e untans errer.
NC'% 4 pC1 * 5.7 a 10-2g,q
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tASLt A+6

aAssoActavlte In vtsatAttom

Pct /s - 0.037 asis (set ettsuta

gAgt of #AttLtit.gtE400g!.31LL.38G255181145..................... secutt No. 60-1361...............Loc at t om o r F Ac t.Itt.g4LL.81sts.19WU11.......19W15.845014............ atPoeftes Ptetoe.1tge ...............

Tret Ame Lowte LIPit ALL cominot numete orfatal mweets or smettAton LocAfgons .L9141125.u115.5158831.488U4L.8845...... LotAfsDel momeoutletor AmALists etttcitos MEAm tra mAnt mean fra meAm tra -atPoette
Pitfo#mte (LL83 RANGE DI$tAmCE Amt Stettiton aAust- eA465 mtAtualmtets

- az;rsa ir;-- -!*!a!!!! 2 ::si!!!r!'''z!-- tr rs:1 ;; ravis;:--- 3:rir!!!t'''!;'- tr- ::11!!s!!''-!;-- tr -------------
6 9.635-02 - T.418-01 voco,300mettes S F.41E*01 - 7.418-01 1.818-02 - 1.178-01

ALPuA SPEC
6 - -

PS-210 2.005-31 7.24t-01t 4t 43 maattutt PacP 1.04t+006 1s. 13 a.738-014 2/ 23
4.5 4t*01 - 1.08 5 *00 m Pont 2 1.04t+00 - 1.08t*00 5.41t*01 * 1.17t+00

.................................................................................................................................

motta 1. mont#AL Leute Ltatt 37 DEttCitom ELLS) at SE Sta! SED In T ABLE A-IA.
40fts 2. REAR Amt 84464 GA$te UPot DEt4CTABLE REA$uttat#TS onLt. peACitou of OtttttasLE mtAluttater$ At $PECIFIE9 LoCattom$

IS Int!CATED su P&aturntSal IF3.
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f aSLE A,7

tNVIRONMENtal saggCLOGICAL RONIf 04tNG af te6tmost ntLL ogC0mm!S880s

ta8804f flytty Ig 80!La

01 mat 86 70 310Cf 86

Stettet 10DetLOCait04tDflCRIPit04 848078!$ aCf tv!ff . 84838" Dati 40*INAL(mvCLitt) COLLECT LLD
09041 80-1 av Coffen- uc00,300mtists s aLPaa SPacfaOSCOPT

Pt*210 +23.3465- *1.2805 254af44 1.0000utautum 8 +24.7251 +0.9565- 25 mat 46 1 00006tLI (utaNIUN)
- 09345 806tnouf arePeef . ea*224 +42.0450 +4.1045 25Na?46 0 0500ALPNA SPECTROSCOPT

Pe*210 +2.2385 +0.2445 21 mat 46 1.00006tLI (utantum)
ta*224 +2.1542 +0.1090 21ma?66 0.0500usantum' +4.5528 +0.4005 21=atse 2.0000' 09347 maattet2 Pete u P0ne 2 ALPaa spatraosCOPY
Pe*210 +4.09?? +0.3445 21 Pava 6 1.0000GILI (utaN!um)
Raatte +4.0715 +0.2059 21mav84 0.0500utautume09291 56-01- 3000 Rtites 48 ALPsa $PatfA0$ COPY .

+10.3227 +1.5141 21mayse 2 0000
Pe*210 +1.7322 +0.189F 21Rafee 1.00006ILI (utan!UN)
ta-226 +0.e515 +0 0456 21Maf46 0.0500usau tum 8 +2.4944 +0.5447 21Na?46 2.0000C9504 56-04,500 stians tat? 0F unut as. ALPwa spetin05 COPY
Pe*210 +3.2839 +0.2506 22na?84 1.00006tL1 (unantum)
aa*226 +4.7116 +0.2368 22paiss 0.0500UtantuM 8 +4.7784 +1. 4 5 4 7 - 224a786 2.000009195 54*05,500 m (St 0F DISPCsat aeta aLPua sPett:01 COPY
Pe*210 +2.2060 +0.2227 23 rat 44 1.00006ILI (usantum)
#4-226 +1.4222 +0.0526 23nav86 0 0500unau tum e +6.1269 +0.6526 23 mat 66 2.0000

Unit + are pct /s except for era'stus which te us/s.a.
6. The encertataty reportee la the l*stgas eeuntlas errer.

Baturet ersatus to assume 4 to beve a specif te actieter of 0.677 uCt/s.e.

Hoffs i pct = 3'7 a 10*ISt..
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TASLE A-4

RAB10ACT!v!TT Im SOIL'

PCIIs - 3.037 sats Cetf ettsnT)
4 Aug 0F F AC ILITT.itlL50t!.!!LL. tit 000113103..........._ DOCKET 40. 60:1161...... ........

LOC A f g 04 0 F F ACIL g T T.g366.33 yg t.10WtII....... 30 WIN.9 350I A............ .nsp0aftes plaI00,1tge.................

TVPt 448 LOWit LI4tf ALL CONTROL b;43tR OF
TOTAL Nugeta CF teetCATOs LOCATIONS .60C AIIQ u.WII t.ulid E11.6teW4L.B E 45...... LOCAftous mese0ufrat0F A4ALYSIS DETECTION M644 (F) . hAst . MEAN (7) REA4 (F) 4tP0 eft 0fleF0em89 (LLD) 94468 $ISTA4CI AND 919tCTIO4 eA448 aAust MiatuAt414TS

. g ... 3itotIIE.1 .... 8EE.sGIE.2..... ........................ 31E.3OIt.2..... ... 18E.s0IE.2...... .............

4
s't*210 ' '

1.00k*)0 8.23t+00( 41 4) E0*# 4W COTT04- 2.33t*01( 11 1) 1.99t+00( 21 . 23
2.21t+00 - 2.33t+01 WOOD.300mtites 5 2.35t+01 - 2.33t+01 1.F3t+00 - 2.24t+00a-geAutun 1.00t*04 2.4Ft+01t 11 13 ED*1 WW COTTON- 2.478+01C 1# 13

1 2.4 7t +01 - 2.4 7t +01 W000,300mtTEas 5 2.4 F8 +01 - 2.4 7 t+01
ut1NIUM SCA4'

4
.aA.226 1 006-01 2.31t+01t 4# el to-1 nw COTT04- 8.20t+01( ft 13 1.50t+00( 2/ 23

1.62t+00 - 8.20t*01 W000,300REftt$ $ 8.20t+01 - 8.20t+01 4.52E-01 - 2.15t+00
uf AM!u R* 1 00t+J0 4.41t+00( 31 43 mAsitatt pe0P 1.03E+01( 11 13 3.52t*00( 21 23

4.13t*00 - 1.03t+01 W Pond 2 1.03t+01 - 1.03t+01 2.49t+00 4.55t+00

.................................................................................................................................

t0 Tis 1. NOMINAL Leute LIMIT OF stfitT10m (LLD) AS DISC #!stD 14 TA8LE A-26.
ROTE: 2. nt An Att a A4st e Asie up04 stTECTABLE MEASUAERENTS 04LT. FRACTIQ4 07 DETECTASLE RE A$utt9ENTS AT $ptCIFit0 LOC ATION$

IS IN0!CATED I4 PARENTNE$t$ (F).

a. Ursatum results reported ta units of st/s.
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T A SL t A-*

ENV!s0NatNTAL AA610 LOGICAL MONIT0eING At 808tm0NT MILL 9tCORRIS$104

sA0!OACTIV!f? IN SEDIMENT *

015A786 TO 310CT86

ST ATION C00t/ LOC ATIONJ3tSte!Pf 804 ~

ACTIVITV .Enace 34f1 NOMINALANALYSIS b

(muCLIDE) COLLECT LLD
19055 Coff0Nucos Cetts 47 nouTu fuostum +F.3341 +1.9303 04Ju=86 1.0000GILI (ueANIum)

.

RA*226 +3.6479 +0.1848 04 Jut 46 0.0500
,09057 C01TONv000 Certa. Ue Ahluf +6.1211 +1.1764 04Ju186 2.0000C0uhiv es setest in0etun +4.9063 +1.3066 02Ju=86 1 0000GEL! (ueANium)

eA-226 +1.6682 +0.0861 02JusS6 0.0500un Antu# +F.3947 +1.0162 02Jutee - 2.000009060 CutTENNE n! Vie en seID64 Thentun +1.3477 +0.4619* 04Ju186 1.0000GELI (ueAN!um)
RA-226 +0.5413 +0.0302 04 Jut 86 0.0500

09041 EMEttNNE elvte.
.

. WEAN!u# +0.9405 +0.4237 04JUN86 2.0000af 4fB CANTON TMontum ' +2 2265 +0.6446 04JL486 1.00006fLI (ueAN!U4)
AA-226 +0 5973 +0.0329 04Jutte 0.0500ye ANIu# +2.1983 +0.4737 04Ju%86 2.000009003 CNtitNNE SIVie etLOW C WOOD Co. ALPMA SPECTe05 COPY .

PB-210 +1.4291 +0.1760 06Jusse 1.0000
.

PO*210 +1.7903 +0.4685 06JU486 1.0000Tuostum +3.8777 +1.0564 06JU486 1,0000GELI (us4Ntum)
RA*226 +1.2528 +0.0652 06JuNa6 0.0500ue AN t u# +3.1596 +0.6436 CeJu%86 2.000020060 CutttNNt eIVte At stit 80uN0Any ALPnA SPECTeoscopy
PS-210 +0.9840 +0.14F9 DeJusso 1.0000PO-210 +0.6640 +0.04e1 06 Jut 86 1.00GQTw0elum +2.2970 +0.e40F 06Js%56 1.0000GELI (ueANIum)
AA-226 +0.8640 +0.0461 064us46 0.0500. ueANIu# +2.9183 +0.5695 06 Jut 86 2.000009356 Coff 0Nwoos Co-Cf y essetest etsNT SANK Tucatum +4.4883 +1.3032 02 Jug 86 1.0003GELI (ueAN!uM)
sA-226 +1.7771 ;+0.0915 02 Jut 86 0.0500We AN!uf +6.9351 '+1.0072 02Ju186 2.00000935P_ Coff 0NW008 Co-Cf 7 e00eID68 mie0Lt, eAD!u9 226 +2.0292 +0.1435 02J6486 0.1000ueANIUM +21.6976 +J.9178 02Juta6 1.0003Tucalum +11.2599 +2.8908 02 Jus 46 1.000009358 Coff0Nuc00 Co-Civ sesetogt LIFT SANK TM0 stun +3.T043 +1.0024 02Juv86 1.00006tLI tueANgum)
RA-226 +1.7886 +0.0908 02JL%e6 0.0500ue ANtu# +5.7039 +0.7859 02Jw%86 2.000009359 Cof f0Nv000 Ce-moutu erset sANs in0stum +6.2742 +1.6478 04Jui46 1.0000

.
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T ABLE A-9 (Continued)

thVt00hmeNTAL SADIOLOGICAL NONITORING AT f p6tm047 n!LL DeComMIS$104

AA4104Cf!WIff IN Sie!MitTa

01MAY86 TO 310Cf86

STAf!04 C00t/LOCAf!04/0tSCRIPf!04 ANALYSIS - ACTIv!?T tee 0gb OATE 40RINALCNUCLIDE) COLLECT LLD
.09359 C0ff0mW000 Ca-n0ufN n!GNT SANE 7 GtLI (URAttum)

A A*226 - +6.2507 +0.3150 04Jum86 0.0500UA A48uM 8 *15.6756 +2.2894 04JU486 2.0000~ 09360 Coff0nvoos Co-mourn preoLa TN0stum +3.6998 +1.0131 04Juh86 1.0000GILT (uaAutum)
es=226 +0.8691 +0.0463 04JU486 0.0500. .

UR AMIuW +2.7771 +0.5611 04JUN86 2.0003. 09361.Coffenwo0D Co-noutM LEFT eAus eAD!um 226 +2.0012 +0.1429 04Jum86 0.1000ve AutuW + F.15 3 5 +0.7036 04Jum86 1.0000.

-

TMORIUM +5.2440 +1.4069 04JUN84 1.000009362 CNfftmet RIvit-ce SRIDGE A!6MT SANK TuGRIUM +3 1729 +0.8507 04Juh86 1.0000GELI (us4htuM)
RA-226 +0.8222 +0.0440 04Juh86 0.0500utAN!UR8 +2.9777 +0.5984 04Juh86 2 000009363 CNETEmma alvte-se satsst stooLE Tu0etum +1.3 68 7 +0.4033 04JUN86 1.0000GELI (uRAmrug)
RA*226 +0.5130 +0.0273 04Jum86 0.0500uRAmtuW +1.1413 +0 3184^ 04Jum86 2.0000-09364 CuttenNE atyta-en sa!DGE LEFT SAht Tn0R!un +3.3722 +0.9020 04JU486 1.0000GELI (URAutum)
AA-226 +0.5330' +0.0284 04JUN86 0.0500

,
-

WR AN!uW +1.6516 +0.3808 04Juuse 2.000009345 CNEVEN48 GIVER-RED CANT 0m AIENT sAhr in6Atum +3.0512 +0.8518 04JuM86 1.0000EtLI tuaAntum)
RA-226 +0.7011 +0.0379 04Juu86 0.0503'USAN!UW +1.43F6 '+0.4363 04Jum86 2.0000C9346 Cntyth4t RIvta-ete tamfoe MIDDLE FN0etun +1.2346 +0.4051 04JW486 1.00006tLI (URAmtum)
24-226 +0.6259 +0.0344 04JuM86 0.0500UR AN!UW +1.2571 +0.45F9 04JuN86 2.00000936F Chtitutt elvte-sto C Auv04 LEFT SAha Tn0atum +2.8688 +0.8074 04JuM86 1.0000SELI (WaAntyg)
aA-226- +0.6913 +0.0379 04JuM86 0.0500ye Am tuW +2.2900 +0.4895 04Ju=86 2.000009308 CutvEmmt RIVt A C0ff 04N000 RIGuf 8 ALPNA SPECTROSCOPY
P9-210 +2.F380 +0 2756 06Juh86 1.0003P0-210 +3.7280 +0.e819 04Juh86 1.0003in0RIUM +5.9780 +1.54F3 06Juuse 1.0003GtLI (utahtum)
aA-226 +3.4736 +0.1760 06Juh86 0.0503U#Autut +8.2443 +1.2837 06JWN66 2.00J009369 Cutytent aivat COTTONN000 miseLt ALPNA SPECYaosCOPF
PO-210 +0.2542 +0.0586 06Jum86 1.0000

.
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T ASLt A * (Continued)

84v! A0entgTAL aADIOLO61C AL PONIT0etNG AT 106tRONT PILL 8tCOMNIS$10N

aADI0 ACTIVITY I4 SEDIMENT *

01 MAT 46 TO 310CT86

STAft04 C00t#LOCAT!04/0tStetPT!04 ANALYS!$' ACTIvtTY t e t o mb D4ff N0mtmAL
(NUCLIOE) COLLECT LLD

'09369 Cutituut elvta COTT04w000 e!99LE N ALPNA SPECTROSCOPY
P0-210 +0.6641 +0.3179 06Jum86 1.0000

TN0ttum +1.5297 +0.4439 06JuN46 1.0000-
GELI tuRAutuM)

aA*226 +0.4857 +0.0277 06Jum46 0.0500
cueANIun +2.0118 +0.4882 06JUN86 2.0000

09370 CutYtnet alvte COTTONWOOD LtFT SANE ALPNA $PECTROSCOPY
Pe-210 +0.4366 +0.1305 06JU486 1.0000
PO*210 +2.0674 +0.5016 06Jum66 1.0000

TH0ttun +1.4796 +0 462F 06Jum46 1.0000
6tL1 tutANIUM)

eA-226 +0.5070 +0.0245 06Ju486 0.0500
usattum' +2.0919 +0.6476 06JUN46 2.0000

- 093F1 Cutismet alvte SELOWstit RIGHT BANE ALPNA SPECTe0SCOPT
Pe-210 +1.2306 +0.1866 06Juh86 1.0000
PO*210 +1.4910 +0.07F2 04JuM86 1.0C00

TNottuR +5.3743 +1.396F 06Jum86 1.0000
6tLI tuaAN!um)

BA*226 +1.4910 +0.0FF2 06Jum46 0.0500
. . Ua44tum* +3.F210 +0.7194 06Ju446 2.0000-

09372.CNef th4t RIVta StLOWSITE RIODLE ALPNA SPECTROSCOPY
' Pt*210 +1.0297 +0.1241 06JuuS6 1.0000

Po*210 +2.9280 +0.1469 06Jum86 1.0000
TN0atum +3.0007 +0.4377 06Jum86 1.0000
GELI tunattum)

RA*226 +2.9280 +0.1449 06Jum86 0.0500
UAAN!un' +2.0795 +0.9339 DeJuu86 2.0000

09373 Cutis 4NE alvte SELowlITE Lapf gama RAttun 226 +1.5241 +0.1100 06Juh86 0.1000
ALPNA $PICT40$ COPY

Pe*210 - +1.1406 +0.1437 06JuM86 1.0000
P0-210 *1.5241 +0.1100 06Jun86 1.0000

UAAN!um* +3.2860 +0.4491 06Jum86 1.0000
TN04tum +4.4291 +1.1907 06Jum86 1.0000

a. Units are pct /s strept f or uranium which is ps/s.
. b. The uncertalaty reported to the l*stame counting error.

. e. Natural urastum is assumed to have a specif te activity of 0.677 wCt/s.

NDfts i pCE * 3.7 a 10*ISg.

.

_ _ .
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fAelt A-10

4ADIDACfly!ff IN 5801 MENT

,PCI/6 - 0.037 se/4 (Det ut!6MT)

Nant OF FACILiff.ggggg0s!.3&LL.28(080133109..................... 00 Cati 40. 60:1361...............LOCA+804 0F P AC IL I f f.[4LL.31ggg.(g ygjg....... 3gyJU.9 45014............ AEP0af!NG PtaI00.1284.................
ffPt AND LOWER Lim!T ALL- C041n0L - Nunsta OfTOTAL Numete OF INDICAf00 LOCAf!ONS .LO(4I193.g!!g.32$3831.43by4L.gg4g...... LOCAf!0NS NON#0uf!Nt0F ANALVSIS DEftCTION REAN (F) NAmt ntAN (F) ntAN (F) atPoaite.7teFORNie (LLD) 44468 0!$f ANCE AND 0!#tti!04 AANGE - SANEt REASU8tetNTS

smcrur-- d"r!!!! 2 nn!!!aP"W- n ranassaarts: r- naar!!!t""f7'- ir s:a!!!a!!"-fr- n -------------3 1.52t+00 - 2.00t+00 LIFT SANE 2 00E+00 - 2.00t*00 2.03t+00 - 2.038*00ALPIA SPEC

58-210
' 8

NOT ESTAs 1.16t*00( 8/ 8) CNtitNNE 41Vtt 2.74t+00( 11 13
2.54t-01 - 2.74t+00 C0ff0NWOOD el4NT 2.F4t+00 - 2.Fot+00F0-210 NOT tsfAe 1.88t+00( 8/ 8) (NEVENNE t!Vit 3.73t+00( ft' 1) -
6.648-01 - 3.73t+00 C0ff0NWOOD titNT 3.73t+00 - 3.f3t*00U8 A%IW#. N0f ElfAs 5.22t+006. 2/ . 23 'C0ff0Nw000 CA*40 F.15t+00( ft 1) 2.1Ft+01( 11 133 3.29t+00 - F.15t+00 LEFT BANE 7.15 t +0 0 - 7.15 t * 0 0 2.17t+01 - 2.17t+01TIO;Iun NOf 18748 3.593600( 181 18)- C0ff0NW000 Cattt F.33t+00( tt 13 4.488+00( el el26 1.23t*00 - F.33t*00 At MOUTN' F.33t+00 - F.338*00 1. 3 5 t + 00 - 1.13 t *01U4' alum SCAN

21
AA-226 NOT tsfAB. 1.59t+00( 141 - 16) C0ff0Nw00D Ca-P0 6.25t+00( ft 13 - 1.32t*00( $# 534.498-01 - 6.25t+00 at4NT eANE 4.25E+00 - 6.25E+00 5.418-01 - 1.?'++*$8CIAN!uM 40f Estas 3.67t+00(- 16/ 16) C0f f 0NW000 C4-RO 1.57t+01( 11 13 4.40t+00C 5# 561.14t*00 - 1.5FE*01 RISNT SANE 1 57t*01 - 1.57t+01 9. 415 -01 - F. 3 9 t + 23

.................................................................................................................................
K0ft: 1.' 40'IN AL L0wie Ltat? 0F DEfttf!0m (LLD) As erstetste IN TAeLE Ar26.
40ft: 2. nt AN ANs e ANGE SA8tp UPON Dif tCTABLE MIA$uttathis ONLT. FR ACTION OF Of f tCTAeLE REASUSE4this 47 SPt!! PIED LOC AT10NS

IS INDICATED IN PAntNTutSES (F).

e. tiranium reseles reported la unite of ng/g.
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TASLE A Il

thvitematNTAL AASIOLOGICAL #0h!T04tme AT ED64p04T ntLL DECOMMISSION

RAe10 ACTIVITY IN SURFACE WATER TOTAL +

'

01 RAT 86 TO 310CT84

h
STAftem CO9S/LOCAft0N/DISCRIPTION Ah4LT888 ACTIVITY EA#0t SATE NOMINAL

ChuCLttEl COLLECT LLt

09055 COTToew00s CRett AT neufn sa088 SETA +687.7541 +38.9074 07 MAT 44 2.3000
+999999.000++99999.0000 024WN84 2.3000
+584.0801 +33.3346 30Jum86 2.3000
6919.4797 +49.9840 04AuS46 2.3000
+443.7734 +38.4174 035EP84 2.3000
+747.8030 +41.2411 060CT86 2.3000

RADIUM 226 +0.1916- +0.0445 07 MAT 86 0.1000
+999999.000++99999.0000 02Juu86 0.1000
+0.2981 +0.0340 30 Jut 06 0.1000
+1.2363 +0.0984 064uG66 0.1000
+1.3917 +0.1047 0384P86 0.1000
+0.3890 +0.0627 060CT86 0.1000

UAAntund +26.4425 +1.1338 07NAT84 1.0000
+999999.000++99999.0000 02Jum84 1.0000
+21.1111 +2.0578 30JUN64 1.0000
+26.0454 +1.0447 06Au684 1.0000
+47.0000 +1.7239 038tP84 1.0000
+12.0000 +2.3021 060CT86 1.0000

+999999.000s.0,.,0,93 7 -
+0.1379 + 0744746 .1.0000fu0Atum

, 9.0000 02Juwee 1.0000
+0.4269 +0.2148 30Jum46 1.0000
+0.8214 +0.2640 06Ausee 1.0000-
+0.1784 +0.1156 038tP86 1.0000
+0.4204 +0.2046 060CT84 1.0000

09057 COTTchv000 Cetts CounTV es 945685 4805$ SETA +589.8035 +33.9670 0744T86 2.3000
+999999.000++99999.0000 0!Juh86 .2.3000
+447.G764 +36.9214 30JuuS6 2.3000
+662.0994 +36.9173 06Au666 2.3000
+371.9238 +22.4685 03$tP86 2.3000.

+765.7773 +42.2223 060CT86 2.3000
RADIUM 224 +0.2374 +0.02+9 07 MAT 84 0.1000

+999999.000*+99999.0000 02Ju446 0.1000
+0.3394 +0.0339 30Jum84 0.1000
+0.1673 +0.0253 06AuG84 0.1000
+ 0.1099 +0.04+8 038EP86 0.1000
+0.1474' +0.0216 060CT84 0.1000

Waantumd +17.3434 +1.8202 07 MAT 86 1.0000
+999999.000++99999.0000 02Juh84 1.0000
+25.0588 +3 7229 30JUN46 1.0000
+12.6923 +1.5115 064uG66 1.0000
+17.3288 +1.6341 038tP84 1.0000
+6.8211 +1.4927 040CT86 1.0000

.
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TADLt A-11 (Cantiouse) -

' ENVItenR84fAL AADIOLOGICAL MONIf teING Af 804t#0mf RILL DeCORRISSION

04410ACT!WITY Im SWAF ACE NAf te TOTAL *

01 pay 34 TO 310Cf84

' Sf4f894 C998/LOCATIS4/DSSCt!PTI9m ANALYSIS ACT!WITT te#0t 3 Aft mentmAL
h

thWCLIDel COLLECT LLD

- 09057 CST 73mm... Cat o Coven .. ..I..E 1.. 1U. +0.2240 +0.ii49 JF Aru i.0000
+999999.000*+99999.0000 32JWm84 1.0000
+0.2534 +0.1220 304WNee 1.0000
+0.1895 +0.1079 064W484 1.0000
+0.1784 +0.1154 338tP64- 1.0000
+0.3040 +0.1761 040CT84 1.0000 ';09040 Cutremes alvia en salest Gaess etTA +628.4897 +35.3693 SFnAv86 2.3000
+999999.000* +99999. 0000 02J umee 2.3000

AADIUM 224 +0. 2158 +0.0437 SF44TS4 0.1000
+999999.000*+99999.0000 32Jumee 0.1000

UAANIund *17.0042 +2.0244 0 FRAT 84 1.0000
+9999f'9.000'+99999 0000 02Junte 1.0000

in0AIUM +0.5112 - +0.1841 0FRAV84 1.0000
+999999.000*+99999.0000 32Jum84 1.000039041 Cuttiget e!VER Af stb CAufte Geest effe +554.4019 +31.4821 074A786 2.3000
+999999.000'+99999.0000 02Jumee 2.3000
+443.4595 +36.4214 338tPs4 2.3000, 0A08pm 224 +0.2588 +0.0284 SFnAY84 0.1000
+999999.000*+99999.0000 J2Jum64 0.1000 '

+0.4533 +0.05F9 338tP84 0.1000
US A4Iun d +0.7692 +1 2280 . 3Fm4784 1.0000

+999999.000'*99999.0000 OtJum84 1.0000
+10.5524 +1.1192 338tP84 1.0000

facatum +0.4544 +0.2219 3FnAT86 1.0000
+999999.000*+99999.0000 32Jum86 1.0000-
+0.4094 +0.216F 335tPO6 1.0300- 09043 Cutituut alvtB 98 LOW C e000 CA. 64058 tifA +473.3442 +27.4252 3 FRAY 84 2.3000
+999999.000*+99999.0000 *2Jum84 2.3000
+23.3804 +4.5893 338tP84 2.3000

SASIUM 224 +0.2149 +0.0511 SFRAfte 0.1000
+999999.000'+99999.0000 32Jum64 0.1000.

+0.2510 +0.0522 338tPee 0.1000
UAANIUMd +11.0571 +1.2930 3FnAYSe 1.0000

+999999.000'*99999.0000 32Junte 't.0000
+9.0375 +1.0133 2358P86 1.0000fnetIUM *1.1551 +0.3504 GFRAT84 1.0000
+999999.000' +99999.0000 J2Jum84 1.0000
+0.1499 +0.1093 338tP84 1.0000- 09044 Cutttmmt AIVEA af SITE D0pmeAer 44088 atfA +508.3313 +29.1253 0FRAf84 2.3000
+999999.000' +99999.0000 32Jum84 2.3000
+484.3896 +38.5022 238tPs4 2.3000

eAetum 224 +0.2023 +0.050F 3FnAY84 0.1000

.
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T A0LE A-It (Continued)

t#VIB04+tufAL A ADIGLOGICAL n0NITORING AT E06Ep0NT MILL DEC09MI58804

RADICACTIVIff IN EveFatt W Af t A TOTAL *

01MAf84 70 310Cf84

STATIOu C088/LOCATIOtteistalPTION AhALT$t$ ACTIV!ff 3000Ab DATE NonImAL
(mWCLI983 COLLECT LLD

09044 Cutismut AIVtA Af SIf t D009487 RADIU4 224 +999999.000*+99999.0000 02Jumee 0.1000
* +0.2444 +0.0273 035tP86 0.1000

Un ANIUM +14.3224 +1.3442 0FRAfee 1.0000
*999999.00F +99999.0000 02Juu64 1.0000
+9.6349 +1.0320 035EP84- 1.0000

TN04 tun +0.4544 +0.2219 0FMAfle 1.0000
+999999.00F +99999.0000 02Jum44 1.0000
+0.9541 +0.3009 035EP84 1.0000

e. Batte are la pC1/L except for urentue utsch to la ps/L.
b. The uncertainty reported la the 1-eigne eewating error.
e. Samples not setteeted des to everstet be centreeter.
d. Noteret ursatum to assumed to beve e opostfie settetty of 0.677 pC1/s.

L
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7AOLE A.12

#Att0ACTIVIff In sueFACE Waft 4 TOTAL
pct /L - 0.037 se/L

m

L.Ca fia. ant,0,F F AC IL t if gt4800s.!.51.LL.tECDOE13a.195.....................80CE.tt .n.0.60-1361,.......... ...O ACiLiff.1 L6. 2 .s .11........ 1..... 1............. tPO fi .t.i0 .2 ...................
ff PE Ane ' 'LOWEA LIMIT ALL

COMit0L Numett OF707AL tuotte OF ImetCATOR LOCATIONS .Lgg411gg.31Ig.gjgggj!.45pW4L.5845...... LOCAf!048 404#0uf!NEOF ANALfSIS Stittf!04 NEA4 (FI MAnt REA4 19) REA4 (F) REP 00ftDPteF0tRED (LL83 #Am64 ' $$$fANCE AND DIRECTION RANGE GAN68 4t A$UAEMthft 'ism sin--- -!!! amp' :n!!bt''M- m tsmass rsm ,:m!!h'"b'- ir ;:d!!s!!"-!i-- n -------------
17 2.34t*01 - 9.19t*02 47 Routu S.84t*02 - 9.19t+02 3.F2t*02 - 7.668*02- SAetun 226 1.005-01 4.478-01( 11/ 113 Coffomw000 CatEE F.01t*01( 5/ 53 2.03t*01C et 4317 1.928-01 - 1.39t+00 AT MoufN 1.928-01 - 1 39t+00 1.108-01 - 3.398-01tartun' 1.00t*00 1.78t+01t 11/ 11) Cottomecce Cattu 2.45t+018 5/ 53 1.60E*01( 4# 4317 3.77t+00 - 4.70t*01 47 M00fn 1 204*01 - 4.70t*01 4 825*00 - 2.51t*01Thottun 1.00t*00 1.14t+00( 11 11) CNtft448 elvte 1.16t+00( 1/ 23 4 vaLutt (LLD17 1.14t*00 - 1.14t*00 esLOW C woop Ca 1.148*00 - 1.14 t+00

........................................... ....................................................................................
40ft: 1. Dengu AL LOWit LIMIT OF ef f tCT104 (LLB) AS SESCtIStB IN TASLE A.26.mette

2. stan Amt aAh48 BAllt uPON 8titCTABLE ME ASU4EMENf 8 OnLV. Fa ACTION OF SEf tCTAett MEAtueE98478 At 58tCIFttD LOC ATIONS38 INDICatts Im PAttufNt8E8 (F3. '
e. Uranten reentte reported in units of ys/L.

*
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TABLE A-13

ENVla0hmenf AL aAe10LO8tCAL A04tf 0Alme AT EDGENeet MILL DEC044188104
i

sA8!OACTIVITT IN GR AS SURFACE WAfst DIS $0Lytp .be

01 MAYO 4 TO 310Cf84>

ST0f!0N C098/LOCAf!04/9tsCt!Pf!04 AmAList$ ACTIVITV E0804" Daft NOMINAL
(4WCLIDil COLLECT LLS

09040 (Ntituut alvte et 801968 SaOSS SETA +32.2929 +F.0745 30Jum64 2.3000
+17.8692 +3.7078 044U646 2.3000
+13.F245 +4.3717 035EP86 2.3000
+12.4345 +3.3447 060Cf86 2.3000

AA01UM 226 +0.2750 +0.0277 30Jum84 0.1000
+0.2409 +0.0401 04Au446 0.1000
+0.2704 +0.0555 038tP44 0.1000
+0.0760 +0.0149 040 CTS 4 0.1000

d *WeAhlum +4.9231 +1.09F9 30Jumee 1.0000'
+10.2720 +1.3891 04Au644 1.0000
+4.8431 +1.G435 038EPS4 1.0000
+2.4065 +0.2514 040Cf84 1.0000

Tweatum +0.134F +0.3936 30JUN84 1.0000
+0.1321 +0.0940 06Au684 1.0000
+0.2070 +0.1234 035tP84 1.0000
-0.0029* +0.103F 040Cf84 1.0000

09001 Cuttenet arvta At age CAnf0m sa0ss OtfA +14.5785 +4.GF12 30Juh46 2.3000
+21.1499 +3.9191' 06AuG4e 2.3000
+5.7964 +3.0242 040Cf84 2.3000

#49tum 224 +0.1950 +0.0282 30Jum84 0.1000
+0.3957 +0.0590 OeAU684 0.1000
+0.2515 +0.0540 040Cf84 0.1000

URAptu48 +8.4522 +1.362F 30Jumee 1.0000
+9.4000 +1.1954 04AU644 1.0000
+2.2222 +0.3201 060Cf86 1.0000

TM0atun +0.0524 +0.0725 30JUN44 1.0000
+0.0440 +0.0734 044U686 1.0000
-0.0415* +0.1102 040CT44 1.0000

09043 Cutigant stvte StLOW C ucce Ca. Ge00s effA +25.9274 +4.3979 30 Jut 06 2.3000
+39.4001 +4.9150 06AU444 2.3000
+5.3191 +3.G103 040Cf84 2.3000

I eAptun 226 +0.2343 +0.3440 30Juh46 0.1000
'

+0.2954 +0.0299 04AU686 0.1000y

+0.1389 +0.0212 060Cf86 0.1000
dUtantJR + 8.0 769 +1.1749 30Juh46 1.0000

+8.1FF8 +1.1421 044U644 1.0000
+2.5833 +0.2119 040CT86 1.0000

fnettum +0.1531 +0.1013 30JUN86 1.0000
+0.1321 +0.0940 04Au644 1.0000
+0.1244 +0.1410 040CT84 1.0000

09044 Chtvingt alvte AT $178 souteAnf 4:0ss Offa +15.7580 +3.4810 30Jum84 2.3000
| +2F.4084 +6 2350 044U686 2.3000
|
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f ASLi A-83(Coatinsed)

INVIR0mm44TAL tasI0LestCAL memIf088mt Af 8644"10e7 mtLL DiComatt3& ten

AAtt04CTIv!?? 15 Saas tuerAC8 watta 6tS80LVt9**

01RAfee to 310 Cite

874f104 C068/LOCAft04/DESCRIPft94 ANALf888 ACTIVITT t e t te* SATE hemtuAL
thutkitt) COLLitt LLS

09044 CNtituut Alvtt At Slit 90049447 Getts estA +4.9044 +3.1448 040 Cite 2.3000RAttun 224 +0.1841 +0.0t00 30Jum64 0.1000
+0.0930 + 0.054 3 044u446 0.5000
*0.2352 +0.040f 040Cf44 0.W.

UAAufbn, *0.F424 *1.4841 30Jumeo 1.0000
+8.0291 *1.117e 04AU484 1.0000
+3.94FT +0.2004 060Cf84 1.0000

TNeetum *0.1100 +0.0446 30Jumae 1.0000
+0.1895 *0.10F9 044W444 1.0003
+0.0829 +0.1324 040C704 1.0000

a. Reestte from the emetyste of the suspended seltdo freettee are presented in Tables A-l) and A-le.
b. Unite are pct /L eueept for urante utteh is ge/L.
a. The uncertaletty reported to the l=etsma counting error.
d. Natural uranam is asemed to hose a spectif te activity of 0.677 pC1/s.
C. The nogettre value to en artifest of counting stattatics and dose met infer e assettve settetty.
3575: I pct = 3.7 e 10-1,,,
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T AGLE A-la

RADISACTIVIf? IN GRAS SURFAtt #475A SIS 80LVED

PCI/L * 0.037 80/L

Nant O F F ACILIf f.Et$5005I.51LL.tEC000188105..................... 80 C E 8 7 "8. 6 0:1341...............LOCAf!04 07 FACILIff.14LL.81M48.50MBII....... 80 WIN.8450I4............ a P0eTING Pantso,,1344.................
TYPE AND Leute LIMIT . ALL CONTE 0L Nunsta 07TOTAL Numete OF INetCAfee LOCATIONS .L9541105.WIIu.518588I.45tW4L.5845...... LOCAf!ONS NONAOUTINGOF ANALists esitCTION meAN (73 Nant mEAN (73 ntAN (F3 atP0eftePtRF0ent9 (LLB) RANot . SISTANCE AND DIRECTION BANGE RANGE NEASU4tMtuf8

asursin--- -!'!a!!!! 2 ;:n!!!t!'"d-- n rsansarann---- s:na!!h'''b'- n- ;:,f!!af!"-b-- n -------------
13 ~ 3.51t+00 - 3 94t*01 etLON C N000 CA 5.51E+00 - 3.94t+01 1.26t*01 - 3.23t*01eASIun 226 1.006-01 2.428-018 8# 93 CNETENut AIVta 2.318 01( 3/ 33 2.698-01t 3#- 4313 1.398-01 = 3 968-01 At att CANTON 1.95t-01 - 3.96t-01 2.615-01 - 2.F3t=01aU41NIUn 1 00t*00 4.65t+00( 9# 93 CNETENNE aIVen 4.92t+004 3/ 33 f.22t*00t 41 4313 2.22t+00 - 9.60t+00 At SITE SOUNDART 3.978+00 - 8.Fet*00 2.41E*00 - 1.03t*01TIO48We 1.00t+00 9 VALUES (LLS & VALUES (LLD13 ANALYSIS PteF0ents

........... ................ .................. .............................................................................
Neft: 1. NOMINAL Leuta LInit OF DETECTION (LL9) AS De5CRitt0 IN TAGLg A-26.
Neft:

2. REAN AND AANGE BAStB UPON DifECTABLE MEA 84RERtuf5 ONLY. Fa4CTION OF 9titCTASLE MEAlutsut475 At $PECIFIED LOCATIONSIS INDICattp IN PAttNTNESt$ (F).

Ic. Orania results reported in un$te of ps/a .
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TASLt bl5
4

ENv! A0mm8NTAL 4A810LO41 CAL n0NITeatto AT E944 Reef MIL'L 9ttenntss30N

AASICACTIVITT IN SUSPENStB SOLIDS ($URFACE WAf tt)a.b
.

01 MAT 84 70 310CT86

' STATION Cett/ LOCATION /SESCRIPTION ANALYSIS ACTIVITT taa09+ Daft NOMINAL(NUCLI9t3 COLLECT LLD
09060 CWiv8Nat arvta en Setp6 Sects SETA +217.9949- +13.4784 30JUN44

,

.
+59.9723 +3.680F 06AU886 .
*2044.2f?4 . +104.5549 035tP86 .
+139.9841 +8.5525 040CT84 .AAstus 226 .+7.4445 +0.5412 30JUN86 .
+1.9111- +0.148C 06AU686 .

, +0.2859 +0.0304 03stP84 .
+2.2046 +0.1784 040CT86

USANIUM +20.2944 +1.9147 30JUN86
.

* .
*F.0001 +0.7848 OeAUE8e- .
+4.3510 +0.6019 038tP84 .
*15.7592 +2.7793 040CT86 - .

THOAtua +22.4640 +6.0743 - 30JUN84 .
+6.0439 +1.421F DeAUS84 .
+10.4034 +2.6931 038tP84 ..

+17.4667 +4 4575 040CT8609041 CNETSNNE GIvtB AT 889 CANTON 840$$ SETA +1491.7500 + F F.1907 30JUN86
.

.
+F4.542F +4.5420 044U684 .

+157.4495 +9.7420 040CT84 .RASIUN 226 +0.3180 +0.0442 30JUN86 .
+2.0071 +0.1611 064U684 .
+2.8593 +0.2120 060CT84

U4 Ah!JM +2.8F30 +0.4299 30JUN84
.

.
*5.8523 +0.6428 044U684 .
+9.4141 +1.5602 040CT86 .TN0atum +4.4178 +1.2236 30JUN86 .
+4.7461 +1.8140 04AU684 ' .
+18.8741 +5.0094 060CT8609063 CNtftNMt atyte SELOW C WOOD CR. GROSS SETA +114.4322 +7.1043 30JUN84

.

.
+67.0526 +4.0917 06AU486 .
*2269.5723 +115.8334 035tP86 .+137,5177 +8.3702 040CT86 .#ADIUN 226 +2.8398 +0.2080 30JUN86 .

'' +1.9411 +0.1526 DeAU686 .
'O.1338 +0.0522 035tP86 .
*(.J835 +0.1703 060CT84

Ua ANIUM ''f.0861 +1.6742 30JUN86
.

.
** 8455 +0.7314 04AU686 .
* $$42 +0.6363 03stP84 .

.3320 +2.5104 060CT84 .TW0tton 9965 +3.4808 30Juh84 ..8842 +1.8401 044U646 .
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t

T ASLt A-15 (Continued)

ENv!R8hRtNTAL AADIOLOGICAL N041704146 AT EDGENONT R1LL DEC0mntS810m

AAD10ACTIVITT IN SU$PihttD SOLID $ (SURFACE WAf tt)**

01 PAT 86 70 310CT84

Sf ait04 CODt/LOCAf t04/ttSCRIPTION ANALYS!$ ACTIVITY IRROR* Daft N0ntuat
(NUCLitt) COLLECT LLD

' 09043 CNefinst aivan stL0w C wo09 Cs. Tuontun +6.7558 +1.7830 038tP86 .

+15.3042 +4.0583 040CT84 .

09044 Cutftmus atyta Af 317 90umDaaf Gross etTA +48.9311 +5.5136 30Jum84 .

+123.1144 +7.5049 044U684 .

+130.2285 +7.9774 040CT86 .

RAttum 224 +2.4259 +0.1755 3OJum86 .

+3.4899 +0.2835 04AUG86 .

+2.1851 +0.1418 040CT86 .
EUaAntum +14.5546 +1.7146 30JuM86 .

+11.5852 +1.5749 04Au684 .

+15.5851 +1.8023 040CT86 .

TN0 alum +8.7959 +2 3824 30JUN84 .

*11.1883 . 3.0085 04Au484+ .

+10.8160 +2.9344 040CT86 .

a. Beaults free the emetyste of the dieselred fraction are presented ta Tables A-13 and A-14.
b. Results are reported la reletten to the original volume of water semples therefore, unite are pC1/L axeept for urentum which to ugA.
a. The uncertefaty reported to the 1-sips comettaa error.
4. Naturet urealm to eseumed to have a specif te activity of 0.677 eC1/3

-2 ,,90TE: 1 pC1 = 3.7 a 10 3
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t a DL E A.16

aso!O*CT:vst? := susethoto s0 Lins (sueFa(t maita)-

#Ct/L = J.037 eett

s.<t c a F 4 C:L tif.12ilE:3I.21L*..;3 *:1:113125..................... .eOC af n0................ 60:1361
: LCCafICs er satILiffol&66.!Ik15.;;nII....... 3GUIs.245 G18............ stPO47thG Pt4100,1386.................

ffft a43 LCede tP;f ALL . . C0 eta 0L 4WP6ta 0F.

fcfaL hwPGIA G7 1%stCaT04 LfCaf!3%t .L*CAII23.W112.t:3tE3I.455W4L.!!!b...... LOCattegs mene0uftnt
JF &W atit t1 - DEfttf!C1 stag (F3 Nast stan (F) Mia4 (f) SEP0EftD
7teFC4'tD (LL30 tav%l 31$fahCE 490 Oletti!C4 pag 1s

_

taget uta5Untattf5

- irm im--- d!'di!! 2 ---i;!!!;PIfd- m mmarrm.s------ m.'r!h*!;2- n- -- ;f!!dP'-fr.- ;30r ------------i.- .r.C . 22...!? inte. C- .33 C. .Ct . 22...ir s,..r . 204 .
~ #10194 226 - 4Cf isfat 2.3&( 101- 1:3 tufftL%E elvte 2.70( 1/ 33 2..e( 4# 43

16 0.16 3. 4 af Sift 90U40att 2 19 * 3.49 0.29 . 7.45--
OteagthP \CT tlfat -10.30( 10/ 13) Chttth4E AIVtt 13.91( 3# . 33 12.354 41 +3

16 2. 3 7 - - 1e.!! 47 $171 30bhpaar 11.59 15.57- 6.35 - 20.29-

TItatu' NCT Elfat 10.23( 13/ 1*3 -C4titNht styta 10.49( 4/ 43 16.20( 4# 43
-

1. . 62 * 11.t7 ftL3w C weCD Ce 4.74 - 15.30 4.05 - 22.67
.

.'.......................................................................................................................... ....

taft: 1. 4CPIhat LO.to LIPt? CF OgisCf tCs (LL33 at DEstetstD 14 fa8Le 3.
iCf ts . 2 9f a4 see sagGE sasta usch SEfttfa5LE Pfatuatetgts C%LT. FeaCTION OF DETECfa0Lt Platustettis of SPittf!ED L3Caf!045

It 143:Caff3 te sattningsts (s),

s. Uranium results reported la units of ag/L.
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T A8LE A-17

ENVI A0hmtNTAL SADIOLOGICAL N0417043NS At EDGEMott RILL SEC0nMIll!04

RADIGACTIVITT Ik WELL WATER *

01 MAT 84 TO 310CT86

STAft04 C0tt/ LOCATION /DESCt!PTION ANALYSIS ACTIVIf7 ERA 04" 0Aff NOMINAL
(NUCLISE) COLLECT LLS

09065 C83-1)R1 av POND 1
URAttum{26
4A0!uM +0.5784 +0.0647 080CT86 0.1000

+42.2022 +1.7596 080CT86 1.000009068 (83-7)nf St Pone 1 4Assum 226 +1.0113 +0.0827 01 Juts 6 -0.1000
+0.5759 +0.1091 080CT86 0.1000

UR Am!UR' +215.8235 +11.6290 01JuL86 1.0000
+282.3599 +18.3058 080CT86 1.000039069 (83-4)MS 4 oat GADIUM 226 +0.2125 +0.0295 01JUL86 0.1000
+0 3974 +0.0482 080CT86 0.10008yeAmtuM +41.0435 +1.4925 01JUL86 1.0000
+34.0220 +1.5567 080CT86 1.000309071 (83-63M10 CULVeef RAttuM 224 +1.0450 +0.0831 014GL86 0.1CJD
+0.7978 +0.0852 080CT86 0.1000

UAAmtuM8 +1472.0000 +78.1104 01JUL86 1.0000
+2129.7051 +116.0453 080CT84 1.000709072 (83-83411' Nw P040 F

veAmtum{24
GAD!uM +0.4069 +0.0528 080CT86 0.1000

+213.1034 +13.5473 080CT44 1.0000'39075 mall n14 Pone to eADIUM 226 +0.4453 +0.0407 01JuL86 0.1000
+0.7598 +0 0717 080Cf86 0.1000

vaAntun' +390.209F +21.0514 01Jutse 1.0000-
+435.0000 +21.5689 080Cf86 1.000009076 (83-12) euev 70nas pAnn eAetum 226 +0.3257 +0.0428 02JUL86 0.1000
+0.2707 +0.0407 080CT84 0.1000

URAN!uM' *F1.6000 +11.4397 02 Jut 46 1.0000
+12.0000 +1.8088 080CT84 1.0000

a. Datte for radium ete pC1/L. Unite for ureatum are st/L.
b. The uncerteisty reported to the 1-eigme eeunting error.
c. Natural area $um to eseumed to have a specif te activity of 0.677 i.C1/s.

NOTE: 1 pC1 e 3.7 a 10-2g,g

30Tts Welle 6es1 aed with en "M" are enette welle8
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TASLE JWIS

#A0!OACTIVITV != wtLL WATER

PC!/L - 0.037 94/L

t0c AT:0= OF ,F F ACILifY.Elligos!. BILL.Ris20E183305..................... 80CKlf 40. 10-13614AME O

AC Litv.es6L.sluss.sousII.... ..soulu.nasola............ at*0af =4 Pte 0.Ili.............a.................
Tvrt Ave toute Linst 'ALL C0mfa0L suneta 0FTOTAL moneta CF Imo ttaf 0e LOC ATIOms . .L964II95.WIIt.u1Eul3I.4tuW4L.BE45...... LOCATIONS NON#0uftet

,

OF ANALYSIS 6tittf10N MEA 4 (F) NAME REAN (F3 RfA4 (F) alp 0afta6EEP00Mit (LLD) #A448 .DI$fANCE AND OlettfION AANGE AANGE RfA$ustRENT3
:r sisa sir--- -!!!a!!!! 2 :is!!!;"''ta'- Tai tas:stata--------- ;:sta!!!i'''!;'- it- :11:!a!! "-!;-- it --------------

12 2.125-01 * 1.04t+00 CULytef 7.988-01 - 1.06t+00 2.71E-01 - 3.268-01UA44tume 1 00t+00 S.26t+02( tot to) (s3 63n10 1.80t+03( 2/ 2) 4.188+01( 21 2)12 3.40t+01 - 2.13t+03 CULvati 1.47t+03 - 2.13t+03 1.20t+01 - 7.16t+01

......... .............................. ......................................................................................
C0ft: 1. NONINAL Leute LIMIT OF aritCTION (LLO) AS DESCRISED IN 748LE A.?6.
LOTE:

2. nt A4 Amt AANGE SA$fD uP09 DETECTA5LE RE A8vetMt475 cmLt. FRACTION OF StitCTA8LE MtaluREMthf3 Af $PECIFlt9 LOCAf!04818 INDICAfte Ib PAtt4fME$t$ (F).

c. Uranin results reported ta mite et us/L.
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T AOLE A.19

84WIA0N# ENTAL aAst0 LOGICAL MON!?OstNG AT EDGENONT MILL DIC0mn!8510m

#4410ACTIVITT IN WELL Wafte 0!$$0LVE0 .bs

01MAV84 TO 310CT86-

STAft0N C00t/LOCAf!0N/0tStatPf!04 ANALYSIS. ACTIVITT E RRO R* 2 ATE 40419.A
.(NUCLIDE3 OLLitt LLO

0904$ (83-1)M1 NW Post 1
UeAN!ungleRA0!un +0.5097 +0.0444 31JuL86 .

+35.2759 +1.2408 31JUL84 ..09072 (83-8)M11 .NW PONS ? RAttumg26 +0.2453 +0.0318 31JUL86 .
UAAN!Um +305.4602 +18.1026 31JUL86 .

c. Seemite free the analyste of the suspended solide fracties are presented la tables A-11 and A-22.
b. Onite are pC1/L escept for urentum uhtch to pg/L.
E. The uncerteatty reported to the 1-signe counting error.
d. Returet uranium to assumed to have e specific ectivity of 0.477 pC1/3

uptts I pC1 = 3.7 a 10-2,q,
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Tattg A-20

RADICACTIVITY Im utLL WAftR DISSOLVED

PClit - 0.037 seit

NAME OF F ACILITV.886889h!.51LL.0EEgeg113105............_ .... DOCKET No. 6G:1361..... ........
LOCATION OF FACILITT.g&LL.31stg.59Wu!Z....... 30WIs.8450!a..... ..... REP 0aTIss Ptat0s 1334.................

-TYPt Ana Leute LIMIT ALL CONTROL NURete CF

TOTAL numsta CF rne: CAT 0e LOCAft0ut .L914IIGu.WIIu.ul6588I.AugueL.5848.. .. LaCAfteet momeouftet-

0F ANALYS!$ DETECTION MGAN (F3 NAME .MEAN (F) MEAN (F) R EPOR TE 8

PteF0 Ant 9 (LLD) 34468 91 STANCE Amt DIRECTION RANGE . 44 Met REASUttMENTS

! '

Uiivi'Ii3*** *!!!i N0!* ~3 H N!i! if***ii *isi~iiiii'**********3*iit !!i !I *ii' ~~~~
* ~~~~~~ ~~~~~~~~~~~~~

*

2 2.458-01 - 5.10s-01 nw P0to 1 5.10t-01 - 5.10t-01
3.04E+02( t 13tenetuM* 1.00t+00 1.70t+02( 21 2) (83-41M11
3.06t+02 - 3.'04t+022 3.53t+01 - 3.04t+02 av POND 7

.

.................................... ................................................ .........................................

40ft: 1. NOMI4AL LOWE A LIMIT OF 9tTECT20s (LLD) AS DESCRIst0 IN TABLE A.26.
40ft: 2. MEAN A40 R4468 Bast 0 UPON SETECTABLE RE ASUttMENTS ONLT. FR ACTION OF DETECTABLE REASURE#t4TS AT SPECIFIED LOC ATIONS

18 INDIC Af t0 IN PAtthTHESES (F).

s. Uranium results reported la usits of ws/L.
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TAGLE A-21

ENVIs0matNTAL GADIOLostC AL AONITottm6 AT EDGENeuf RILL DEC08tNISSION

S ADIGACTIVITY IN SUSPENDtt SOLIDS tutLL WAf tR)**b

01 RATS 4 TO 310CT84*

- STATION CODE /LOCATIONIDESCRIPTION ANALYSIS ACT!WITV tet0A c 9Aff NORINAL
(NUCLIDE) COLLECT LLD

09045 (83-1341 NW PONS 1 AADIUM 226 +0.5379 +0.0596 01JUL84 .

+3.0494 +0.2147 060 CTS 4 .

URAN!Und +5.5641 +0.6017- 01JULee .

+3.0758 +0.AF40 -000CT86 .

09072 (83*83N11 NW PONS 7 RA01UN {26 +0.2316 +0.0490 01JUL86 .

U A AMIUP +0.5852 +0.3006 014WL86 .

s. Beaulte from the emelyste of the diseelved fraction are presented to Tablee A-19 and A-20.
b. Waite are reported to reletten to the eristeen volume of water eenples therefore, unite are pC1/L except for utestus which is ps/L
s. the uncertaletty reported to the t-etgee counties error.

d. Naturet vremius to esoumed to have a specific settetty of 0.677 pC1/s.

NOTE: 1 pct = 3.7 a 10-2,q,
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fatLE A-22
,

' 444taaCf:v!TT in sytetg;t0 SCLies (WILL maf tti

seist 0.03f eest

s am t a s p a t tt tiv .123! n!.?ILL.2111:f13 31G5--.....-...-......... e0Catt 40................ 60:1361-6:C af t3% es 8.CIL:TT.thL.lu11.L'uuII.......1312.111:11.......--.-. a tP0 at t=s e t e tCo.1Ht..... ..........
7188 sh0 LJefe LI"If aLL - C04ft0L70TAL %u"Sta .F' !\;;;47*4 LOC 4713%$ .bG11!19h.dIIt.2]i![31.ibbW&b.agig...... LOCAf!045 .

Numett 0F
40400uTInt0F 4%aLft!3 offtCTIC'. 91a1 (F) gavt atte (t) ntam (7) REPO4ftePEAFCett9 (LLS) s.kSt - D!$fA%CI age Stettitch AAhti Ran6E mt48Ue84tetS

Ia3I**=*II6 I I 3 ***II *isI II*I* *************I i / ' II' "'*
*** * *****

* * **'*** *************
3 C.13 3.G5 %W *140 1 0.S+ - 3.35- UtRIUm 407 t&TA9 S f6( 3/ !) (e3=t)mt1 S.58f 11 13'

3 ?.Ca . 3.59 nu Pens T 8.59 6.59

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

40fts'1. 4CetgaL Lcwte Ltett as aff*CTI0t (LL3) as Cittstete :s fa Lt 3. *

4074 1. 4344 amt 4A%38 Salt; .Pon esitCta3LE stalbsteggT8 3%67.' 894 Cit 04 0F 9titCTASLI MEASW4fathf5 Af SPEC 17tte LOCaftons!$ the!Cafie 8% paatningsts (s),

s. Ursalum results reported la units of p0/L.
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TAett a.23

? 44WII0hmt4TAL #A680LO61C AL RONITORING AT (DGEMONT RILL OttemmIS$10h

aAA010ACTivitt 14 wtLL watta tute wtLLsp

31pAvae 70 310Cf86

Stif!03 (308/LOCAi!CutetstetPfge9 ANALYS15- ACTIVlif E t # 0a" 6Aff h04tNAL
(muCL!st) COLLECT LLD

' 09376 EELL R-110 5m'0F #040 F 68085 ALPMA +4.2319 +4.2372 174uG86 .

+51.8163 +18.0894 165tP86 .
+4.0252 +11.4265 220Cf86 .

6A0$$ 9 ETA +40.3045 +F.0530 1FAu686 .

+51.4752 +10.2228 168tP44 .

+53.0324 +10.1761 220Ct84 .

eastum 226 +0.4005 +0 0576 17AuG84. .

+0 2792 +0.0458 16SEP86 .

+G.1848 +0.0324 220Ct86 .
RA0!uR 228 +1.4537 +1.3480 17AuG86 .

+0.4888 +0.612F testP84 .
+2 2222 +1.3111 220CT86

URAh!U4" +44.0000 +F.2311 17Au686
.

.

+46.2441 +11.4736 165EP84 .

+65.3200 +4.2710 220CT84'C9377 ttLL M-111 hh 0F #040 7 64053 ALPnA +12.7351 +7.9557 17AuG86
.

.

+10.8209 +0.8468 teltPS6 .

+20.2703 +10.8781 220Cf84 .
68088 9tfA +144.5290 +16.0170 1FAU686 .

+192.9556 +23.7455 16ttP84 .

+404.74p6 +34.8413 .220CT86 .
eAegum 226 -0.1471 +0.0504 174uG46 .

+0.6194 +0.0505 148tP86 .

*C.6953 +0.0973 220Cf84 .
eA0 gum 228 +4.1339 +1.e356 17AU684 .

+3 1870 +0.7349 1eltP84
j +4.1511 +1.5479 220Cf84

.

.i. - Usattum" +217.6364 +10.3134 17Auslel .

+438.5906 +25.7160 165tP84 .
. +290.0908 +14.8429 220Cf8639375 EELL M*112 thf 0F 8C49 13 Gnoss ALPaa +6.5376 +5.8624 1FAuG34

.

.

-4.1112)
+1+.346 +8.6257 145tP84 I.

+5.5044 220Cf86 .
Gaoll SETA +18.0743 +4.3554 17Au686 .

+20.7557 +4.9423 161tP84 .

+12.9037 +6.4540 220Cf84 .
#A01Um 22e +3 3Fe3 +0.0533 1FAu686 .

*0.1995 +0.0490 168tPee .
*0.0074 +0.0664 220Cf86 .

eAttum 224 +1.5345 +1.1471 1FAU686 .

+G.5569 +0.6217 148tP86 .
+1.2210 +1.1438 220Cf86 .

.

8 ' ' '
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TABLE A.23 (continue 8)

tuvta0mmenf AL a ASIOLostC AL P0m!T04tm6 At ED6tment n!LL SECommtS$10m

440!OACitvlif Im WELL WAfta (utW wtLLSf

01m4V84 70 310Cf86

STAf!0m 'C006/LOCAf!04/0 tlc etPf!04 ANALists ACTIV!ff ERR 08 BAft 40mtm4L
teuCLitt) COLLECT LLD

093F8 WELL n=112 . Int of Pome to vaAntum" +4.0473 +0.3??9 17AU686 .

+1.6043 +0.1831 14tEP84 .

+1.1304 +0.1832 220Cf86 .

09379 WELL m-113 St 0F Pome 2 SAOSS ALPHA +22.3468 +0.2154 17 Au486 - .

+16.8412 +0.2070 148tP86 .

+12.0010 +8.2787 220Cf86 .

440$$ SITA +44.2288 +5.947F 17AU484 .

+32.2539 +F.3045 165tP86 .

+34.2835 + F. 7 70 7. 220CT86 .

#A0!um 226 +0.4727 +0.0516 1FauG84 .

+0.1231 +0.0432 165tP86 .

+0.2820 +0.1019 220Cf86 .

RAD!um 228 +1.4358 +0.6882 17AUC86 .

+1.F084 +0.4299 145EP86 .

+2.8884 +1.2134 220Cf86 .
CUnautum +51.1525 +4.2F40 17AuG86 .

+42.4250 +9.4011 168EP84 .

+53.8049 +4.3236 220Cf84 .

09380 WELL m-115 4 07 Pome i Sacss ALPNA +2.8933 +5.4149 1FAU484 .

+4.7241 +6.9137 168tP84 .

+21.4482 +0.9362 220CT84 .

680$$ SETA +147.5194 +15.4247 1FAU686 .

+103.3795 +15.1926 teSEP86 .

+100.26 +15.0407 220Cf86
-0.4224)9

.

#Astup 226 +0.0494 1FAu486 .

+0.1102 +0 0522 14SEP84 .

8Attum 228 +0.9588
' +0.0926 220Cf86+0.1952 .

+0.5938 1FauG86 .

+1.0432 +0.6479 testPSe .

+1.F224 +1.1965 220Cf86 .

UeANIun' +297.0190 +17.0234 .1FAu644 . .

+601.0000 +21.1808 16SEP86 .

+319.8596 +16.1089 220Cf86 .

09381 WILL m-116 mm Op Pomo a 4 0ss ALPma +4.2413 +4.8844 1FauG86 .

+20.5456 +11.04F3 14SEP84 .

+9.2523 +9.5132 220CT84 .

68015 8t78 +24.5326 +F.8010 174U444 .

+55.8470 +9.50F1 16stP86 .

+32.154 +8.2949 220ff64
-0.0576)

.

+0.06FF 1FAuG84eAetum 226 .

+0.1882 +0 0457 145tP86 .

+0.110F +0.0495 220Cf86 .

.



4

TatLE A-23(continued)

ENv! A0NptNTAL GA010LostCAL N04tfotI46 AT ED6iment n!LL SEC0mm!$tt04

aA010ACTIVITT IN WELL WATER (4tw WELLSl*

014Af86 TO 310CT84

. 5717104 Cett/LOCATIOt/DESC8tpf!04 ANALists ACT!WIff 8880R* SAft NOR14AL
(NUCLIDES COLLECT LLD

09381 WELL R-11e NW OF Pete 8 tAstuM 228 +1.9486 +0.4530 tFausse .
+3.2377 +0.7377 tettP84 .
+2.4849 +1.2122 220Cf84

uRAntum" +47.4098 +10.4037 f?AuG84
.

.

*e5.9341 +10.4323 16SEP84 .
*SF.0004 +5.5289 220Cf86C9382 WELL A-118 N8 C0044R 07 POND 2 Saett ALPut +10.5528 +F.4806 18AuG84

.

.

+13.3132 +8.0046 165tP86 .

+2.5731 +4 3422 220CT86*
.

6405$ SETA +F1.1501 +12.1123 184us46 .

+111.5837 +15.9764 148tP86 .

+F2.3433 +13.8854 220Cf84*
.

4A0!uR 226 +1.3437 +0.1044 18Aus44 .

+0.15 95 +0.0215 14SEP84 .
+0.1998 +0.0553 - 220CT84 .. RAttum 228 +0.F483 *1.0439 14AuG86 .

+1.3512 +0.6824 145tP84.
.

+4.0075 +1.3428 220Cf84*

ut Ahtum * *102.6543 +4.1532 18AuG84
.

.
+202.9091 +52.4103 16SEP84 .
+54.4857 +8.5384 220Cf84Cf383 utLL p-119 st OF P0ne 8 Seess ALPHA +11.9757 +9.8130 1FAuG84

.

.

*18.624g +11.1977 16stP84 .
-5.4753 +F.3308 220Cf84 .

stell'8tfA +44.3342 +8.9913 1FAUS$6 .

+40.4468 +8.9120 teltP86 .

*30.9893 +8.45F3 220Cf86 .
GAttum 22e +0.0344 +0.0281 1Faue84 .

*0.2224 *0.0305 168tP84 .
*0.1083 +0.0495 220Cf84 .

+ tAttug 228 +1.2127 +1.276* 17A0486 .

+1 3220 +0.37# testP84 .
+1.9948 +0.6537 220Cf84 .

Utahtum" +42.5294 +1.5412 1Faulte .

+34.6372 - +1.2954 145tP84 .

+25.4902 +1.1302 220Cf8609346 wtLL M-120 N OF Pomo 3 sacss ALP A +34.4412 +10.5809 168tP86
.

.
+2F.8944 +9.7381 220Cf44 .

Geols SET 4 +148.6147 +18.8132 te5EP44" .
+221.7435 +21.412f 220Cf86 .

eAttun 22e +0.9544 +0.0750 14stP84 .
+1 2345 +0.1135 220CT84 .

.

t - w-w - - r,--e+-&.-- - , . m--- 4 u m-r u. ,eewe&,.,a- , -w,- e r- ---e _-gy.-- n r-w-r-+
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facLE A-23 (continued)

Rev!40mmEnf 4L AAO:DLeetCAL #041700tm4 47 'tD6sment RELL sttemmellstem

#48104Cityttf 14 WELL WAfte (stu utLLS3*
,

01nAf 84 TO 310C786

b970T104 C004/LOCAfl04/stStaIPf!09 ANALists attivtry gae0e satt .memthAL
(muCLISE) COLLit? LLD

C9383 utLL p-120 m CF P040 3 #At!UR 228 +1.0388 +0.6453 145tP64 .

*1.9113 *f.1837 220Cf84 esunastum + 34 2. 7271 +22.5983 168EP46 .

- * 2 F9.42 79 +15.1785 220Cf84 .

.

e. Units are la pC1/L eacept for wrenlum which is in ug/L.
b. The watertelaty reported is the I*signe counting error.
c. Natural vreelum is assumed to have e speelfle activity of 0.677 uC1/g.
d. .The nogetive value is en artifact of counting stellstics and does not infer a negative activity

8

.

, .
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taett A-24

es0!Catt!V!tt it htLL unite (htW WELLS)
pct /L - 0.037 estL (01880Lveti

na*t of saattttt.gIggs0er.31LL.g!IQ3:2333:2..................... socast me......... ....
Erecartna ef etoe.1]ae.... 60-1361Loc a tt0* or eac tLitt.14LL.38 tit.10usII....... 30WIs.sasGI4............ ...............

tvet age toute LIrat aLL . contact numsta setotal numets or
testcarse Locattoit .LOCAII28.h2Ir.sI3st3I.essW4L.3843...... Lotations moneoutteror ausLists setstitch atam tas uset anan ten stag tra atpeettePt#Poemts (6Lp3 e4%st 9tstantt ama Diottflom satet samat meatuatutetsintriu;r- df'uflf '
----d'.M"M- in,2 c,itt =,o.s----------- n?ti..t'"!;'- n- --- 'thtt"-f r- n ------- -----n. 32. 2 ,f . ,1. o, 2,. 34..e .. . . it.33

.48 cts Otta 407 ttfat 96.994 23# 233 utLL *-111 248.08f 3/ 33 1F.214 31 3326 - 24.33 - 406.75 mm o' *cht 7 144.53 - 406.75 12.90 - 20.76Aattu9 226 Not t$ tat 'J.31t 23/ 23) utLL 8-120 1.108 21 23 0.194 31 18le O.C4 1.34 m of some 1 0.95 - 1.24 0.01 - 0.38
*

tattug 228 het Estat 2.c38 23/ 233 utLL *-111 3.824 3# 33 1.104 St 3324 0.48 * 4.15 iu G8 #o43 f 3.19 * 4.15 0.S$ - 1.53teactum* not flfat 159.*18 23/ 23) wtLL *-115 339.294 3# 33 2.264 *3/ 3326 21.49 - 478.54 4 of *oh9 1 297 02 * 401.00 1.13 - 4.09

..o..............................................................................................................................Motts 1. to9ttaL LCute Lt*tt CF ettttilog (LLt3 al et
2. ntag ass an=st salta upo= satactaskt measuet$C#tett 19 t4GLt 3.Cotta

Il 140!Catts 14 patsstatsts (7). t=vs onti. pencitog or estatteste naasuetgtnts at spettatte Locattoes'

e. uranium results reported in units of ug/L.

.
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Table A-25 !

l

Environmental Radiation Levels - Edgemont Uranium Mill
May 1986 - October 1986

Environmental Gesuna Radiation Levels !
a-''

mR/ Quarter
Averame:

May 1986 August 1986 October 1982
Referenceb Monitorina Station- July 1986 October 1986 October 1986

2 EG-01 26.9 i 3.2c 23.1 1 0.3c 23.5 1 2.9d
3 EG-02 23.5 i 1.9 23.1 1 0.8 24.0 1 3.1
4 EG-03 32.3 0.5 33.4 i 0.1 32.8 1 2.8
5 EG-04 33.2 t 0.9 33.5 0.5 33.0 1 3.2
6 EG-05 28.5 i 0.2 28.6 1 0.1 28.5 1 2.9
1 ED-1 65.5 1 0.8 65.1 i 0.5 63.9 i 5.3

22 McBride Yard 67.9 i 2.0 60.7 1 1.8 65.6 i 6.4
20 Martines Yard 37.2 i 1.5 37.1 1 0.4 38.7 i 3.0
26 SE Pond 7 96.1 1 5.0 96.4 i 4.0 91.6 i 8.4
23 Shutt Fence 101.9 i 0.1 102.0 1 0.9 102.9 1 11.0

24 Lolley (New) House 41.7 1 1.9 40.7 1.2 41.7 1 3.4
3

31.2 1 0.4 28.7 1 2.527 Harrod House - - -

25 Site boundary (near 110.5 i 1.5 99.8 i 4.6 106.5 i 7.3
' Bo11 work yard, NW

Cottonwood)

28 Site boundary (near 72.2 1 2.0 80.9 i 5.8 76.8 i 13.7
seep area)

29 Seep ares. North 81.4 + 6.6 87.6 + 1.9 80.5 + 6.88
Post #9

- ~ -

30 Seep area, NW 73.2 + Of 74.6 + 0.3 68.8 +- 7.7*
Post #30

- -

'

31 Seep area, SW 16.8 + 0.2 77.5 + 5.1 76.0 + 5.9e
Post #43

- --

32 Seep area, South 85.4 + 3.8 87.0 + 5.6 89.4 +- 7.18
Post #63

--

a. Data normalized to one quarter (2,190 hours).

b. Referenced to Figureo A-1, A-2, and Table A-1.2.
c. Mean of 2 TLDs. Uncertalnty is the 1-sigma value for the mean.
d. Mean of quarterly measurements for the period. Uncertainty is the 1-sigma

,

value for the mean.
e. April 1983 - October 1986,
f. Data from one TLD.

!

i

i
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Table A-26

Detection Capabilities for Environmental Sample, Analysis'
Nominal Lower Limit of Detection (LLD). _ - .

(WL.hr)
Air - Radon Ground Surface Direct.Type Particulate Progeny Water Water Sediment Soil Vegetation Radiation- -

3Gross a 0.005 pCi/m .2.0 pCi/L
3 TGross S 0.01 pCi/m 2.4 pCi/L

Total U 1 x 10~4 3pg/m 1 pg/L 'l pg/L 'l pg/g . I pg/g 0.01 pg/g
Th-230 1 x 10~4 3pCi/m 1 pCi/L 1 pCi/g. I pCi/g 0.01 pCi/g-
Ra-226 1 x 104 3pCi/m 0.1 pCi/L -0.1 pCi/L 0.1 pCi/g 0.1 pCi/g 0.005 pCi/g
Pb-210 2 x 10~3 3pCi/m 1 pCi/g 1 pCi/g_ 0.20 pCi/g
Radon Progeny 0.1

Po-210 1 pCi/g 1 pCi/gi

Direct Radiation 'O.1 ares

The detection limits listed herein are based.on the following sample sizes: (1) air particulates--800-1,000 m ;a. 3

(2) water--1 liter; soil and sediment--I gram dry material; (3) Pb-210 in vegetation--I gram dry material;- (4) all -
other listed radionuclides in vegetation--I gram ash. Factors such as sample size, decay times, chemical yield
and counting efficiency may vary for a given sample.- These. variations may change the detection limit.for that'
given sample. Detection limits for soil, sediment, and vegetation are based on sample dry weight.

.

-

4 4
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Table A-27

Results of Interlaboratory Comparison

A. Air Filter (pci/ Filter)

Gross Alpha Gross Beta

Date EPA Value TVA Average EPA Value TVA Average

4/86 15 i 9 13.7 47 9 51

B. Water (pCi/ Liter)

Radium-226 Uranium
Date EPA Value TVA EPA Value TVA Average

2/86 9 1 10 10.7
3/86 4.1 i 1.1 3.6
6/86 8.6 2.6 9.7

EPA values are know t three standard deviations.

.,
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Table A-28

Maximum Permissible Concentrations
-For Nonoccupational Exposure

4

MPC NPC
In Water ' In Air- In Water In AirpCi/mL pCi/mL (pCi/L)* (pCi/m )*

,

3 '

Gross alphab ;3 x 10 8 2 x 10 14 30 0.02

' Gross beta" 3 x 10 s 1 x 10 12 30 1.0
0 dUranium 3'x 10 5 5 x 10 12 44,000 7.4

Th-230 2 x 10 s 8 x 10 14 2,000 0.08,

Ra-226 3 x 10 s 2 x 10 12 30 2.0.

Pb-210- ~ 1 x 10 7 4 x 10 12 100 4.0
Po-210 7 x 10 7 7 x 10 12 700 7.0

a. 1 pCi = 3.7 x'102 Bq-
b. For mixes. '

MPC based on most conservative beta emitter, taken as Radium-228.c.
d. Units in pg/L and pg/m , respectively.a

!

i

1
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Figure A-1
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Figura A-3.1g,
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2. Figure A-3.4
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Figura A-4.1

140. Direct Radiation Levels_

Edgesont Hill Decossissioning._
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Figure A-4.2

140. Direct Radiation Level._
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Ff gure A-4.3
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140. Direct Radiation Levele__
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B. NONRADIOLOGICAL AIR QUALITY

Nonradiological air monitoring is currently being performed as -
described in Section 4.2.1 of the FES. (See Table B-1 and Figure B-1
for a description of the monitoring network.) Table B-2 contains the

'- total suspended particulate (TSP) monitoring results for this 6-month
period. Table B-3 contains summary information for the TSP data for
this 6-month period and for each of the two previous 6-month
periods.

Six-month arithmetic means are discussed in the following for
comparison purposes. Means for this reporting period range from 44
percent more (station EG-04) to 91 percent more (station EG-03) than
the-mean values for.the most recent 6-month period. This increase is
mainly attributable to higher background levels in the summer and
fall and is generally consistent with the trend in previous years.
Compared to the May 1985-October 1985 means, the values for this
reporting period range from 4 percent more (station EG-02) to 17
percent morel (station EG-05) than the corresponding values. 'This
increase is small enough to be within'the year to year variability,
but it could be indicative of a slight impact from the-
decommissioning activities, especially for EG-04 and EG-05. .

Maximum 24-hour averages for the current reporting period exceeded
the 150 pg/m* secondary standard on two occasions at monitor
EG-03. Wind conditions on these days indicate that decommissioning
activities could have contributed to the measured TSP levels at
EG-03.

Figures B-2 through B-6 are plots of monthly average TSP values, by
station, for January 1983-October 1986. A small concentration
increase in the last six months is evident on Figures B-4 through B-6
for stations EG-03 through EG-05. This could be due to increased
decommissioning activities.

d

All of the TSP monitoring results for stations EG-01 through EG-05
have been provided to the State of South Dakota. Invalid samples
during this 6-month period were mainly related to flow controller
malfunctions and motor failures.

Estimates of monitoring precision were calculated from the results
obtained from the two samplers colocated at site EG-03. The method
used for the precision estimates is given in 40 CFR 58, Appendix A.
The upper and lower 95 percent probability limits for the May
1986-July 1986 period were +6 percent and -17 percent, respectively.
For the August-October 1986 period, the upper and lower limits were
+7 percent and -14 percent, respectively. During each of the 3-month
periods, one sample was below the 20 pg/m' limit specified for
TSP in 40 CFR 58, Appendix A.

:

7
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_ B. NONRADIOLOGICAL AIR QUALITY (Cont'd) R
q

Dust mitigation' activities. increased significantly in'this 6-month'

' period as dust-generating ~ activities also increased. -About 14 .'

.

'million gallons of water, 20 thousand gallons of magnesium chloride
and 23 thousand gallons of ammonium lignum sulfonate (ALS-5) were:
applied. This. compares.to about 1.7 million gallons of water, 17

:thousand gallons of-magnesium chloride and no ALS-5 in the
May-October 1985 period.,

TablesB-4andB-5arequarterlyjointfrequencydistr1E'tions.u
(JFDs) of wind speed and wind direction from the 10-meter
meteorological tower for the May-July 1986 and August-October 1986
periods, respectively. Data recoverability exceeded 90' percent for
both quarters. About.23 percent of the data for the last quarter

. ere obtained from the backup tower located at EG-04, while aw
circuit board was on order for the primary meteorological system.

.A larger spare parts inventory is being obtained to minimize--
downtime for the primary system.

-

.

The most frequent wind direction for both the May-July quarter and-
the August-October quarter was east._ In the May-July. quarter,
winds from the east through southeast directions combined were.
about 7 and 4 percent more frequent than for the same quarter in
the 1985 period and in the March 1977-February 1982 (5-year)
period, respectively. Frequencies _of winds from the west through
northwest were 15 and 6 percent lower than in the corresponding
quarter in the 1985 and 5-year periods, respectively. In the
August-October quarter, east through southeast wind _ directions were
about 15 and 14 percent more frequent than for the same quarter in
1985 and in the 5-year. period, respectively. Frequencies of west
through northwest winds were about 18 and 11 percent less than for

: the same quarter in 1985 and in the 5-year period,-respectively. A
possible effect of more easterly and less northwesterly winds would
be to lessen the impact of decommissioning activities on stations

p EG-03 through EG-05 and.to increase it on station EG-02.

The average wind speeds for the two quarters in this latest 6-month
t period were 4.2 m/s (9.5 ml/h) and 3.7 m/s (8.3 mi/h). These wind
|; - speeds are, respectively, about 2 and 15 percent lower than the
! averages for the corresponding quarters in 1985. The wind speed

values are about 19 and 26 percent higher than the averages for the
[ corresponding quarters in the 5-year data period. A portion of the
' decommissioning activities were suspended on one occasion because

of sustained wind speeds in excess of 11 m/s (25 ml/h) and an
inability to provide adequate dust mitigation.

Total precipitation for this 6-month period was about 15 inches.
-This compares to an average of about 12 inches for the same 6

;;

u months in the 1977-82 (5-year) period.

Meteorological instrumentation was calibrated by the National
Weather Service on_ June 26, August 14, and September 29, 1986. No
State audits of the monitoring system were conducted during this
period.'

|
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TABLE B-1

DescriptionLof Air Monitoring Locations
'for the Edgemont Mill Decommissioning Project

i
The-locations of the hi-vol samplers and 10-m meteorological tower are
shown on figure B-1; written descriptions of their locations follows:

1. EG-01: A hi-vol is located in the extreme southwest corner of
Section 20. It is near the power line pole which is just
east of the path leading into the gravel pit areas. A lo-vol
is also located here. Function: -Remote (reference) monitor.

2. EG-02: -A hi-vol-is located at rooftop level of the Black Hills Power
and Light Building along the main street of Edgemont. A
lo-vol is also located here. Function: TSP impacts at
residences near the site boundary.

3. EG-03: A hi-vol is located in Cottonwood Community in the second i

block south of the mill site. The site is near the power
pole located in the alley. Function: TSP impacts at
residences near the site boundary.

.

4. EG-04: ~A hi-vol is located about 50 m southwest of the northeast
'

corner of section 7. This is about 50 m south of the seldom '

used country road and about 400 m northeast of the haul
-road. A lo-vol and the backup meteorological tower are also
located here. Function: TSP impacts in the area of
predicted maximum short-term and maximum annual average
concentrations based on modeling of all sources of the
project combined.

5. EG-05: A hi-vol is located in the northeast portion of Section 17,.

about 700 m southeast of the disposal area. A lo-vol is also
located here. Function: TSP impacts downwind of the most
frequent wind direction.

6. Meteorological Tower: The 10-m tower and meteorological measurement
equipment are located south of the office
building in the southwest corner of section

i 6. The tower is on a small hill just north of
L the county road which forms the southern

boundary of this section.
i.

+

|

!-

t
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Table B-2

;Edgemont Uranium Mill Decommissioning Project
TSP Data for May 1986 - October 1986

TSP (Micrograms / Cubic Meter).
.

EG-01 EG-02 EG-03 EG-04 EG-05
,

-Sampling (3 km NE (E Central (Cotton- (E of Haul (SE of
Date of Mill) Edgemont) wood) Road) Disposal)-

05/02/86 NS 81 52 26 36
05/08 9 25 16 10 2
05/14 20 58 59 18 42
05/20 31 117 69 23 27
05/26 16 56 39 20 16

06/01 49 121 104 44 45
06/07 20 46 37 17 17
06/13 24 56 40 25 NS

.06/19 47 128 159 48 41.
06/25 39 110 185 40 46

07/01 24 51 46 25 32
07/07 33 SV 70 33 32
07/13 26 73 .96 23 24
07/19 15 44 56 19 21
07/25 18 54 90 27 20
07/31 26 71 77 32 35

08/06 31 88 121 35 35
08/12 27 60 66 46 37
08/18 64 139 124 NS 96
08/24 SV 58 60 61 41

08/30 27 91 71 41 40

09/05 10 32 23 17 12
09/11 16 47 23 17 19
09/17 15 62 32 16 15
09/23 20 75 29 30 SV

09/29 10 74 39 14 17
,

10/05 5 57 21 13 10
10/11 8 34 22 9 9
10/17 19 142 73 26 20
10/23 15 23 17 14 2
10/29 18 85 50 9 16

SV - Sample Void
NS - No Sample

.,

!

L

- _ _ . _
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Table B-3-
- Edgemont' Uranium Mill Decommissioning-Project

TSP Summary Information*

.

' Second.
6-Month. Highest. Highest. Data

. Arithmetic Recorded Recorded' Recovera-
Site Mean Value Value bility (U

May 1986' .0ctober 1986-
,

EG-01 24 64 49 94 *

EG-02 . 72: 142 139 97
EG-03 63 185 159 100

'

EG-04 ~ 26 61 48 97
EG-05 27 96 46 -94

' November 1985 - April 1986

$G-01 13 26 20 90.
EG-02 49 176 125 100
EG-03 ' 33 123 83 97
EG-04 la 44 35- 93
EG-05-- - 16 65 43- 90

May 1985 - October 1985

EG-01 22 43 41' 90
EG-02 69 144 142 97
EG-03 58 137 107 97
EG-04 23 50 36 90
EG-05- 23 70 41 90

* Values are in micrograms / cubic meter except where noted.

,.

_nc-.vy--.. -. v. ,,%,,, ...%., -

,n--,-,,,..v,---..,,w,-%.-.-..- , . ... ., . . , . - . ..-..--e.,,,.._m .-
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Table B-4 -

______JoIuI_etacEutast_eticutscidi_of_ulun_stita
.

AI MINQ_QIEEGIIQN DIltESAIDING.1IA51LIII.CLA11

EDGEMONT

'

MAY 1, 86 - JUL 31, 86

. WINO WIND SPEED (MPH)
.

,

QIticIloM CALM c a:Iai_ 1.1:lai_ 341:1.i_ Sal:Iai. Tal:IZas. 11a1:1841. Ital:Itai_ >fIsa1_ ToIAL_a

N 0.006 0.000 0.831 0.877 0.231 0.877' O.739 0.092 0.139 3.792
NNE 0.002 0.000 0.231 0.139 0.092 0.369 0.462 '0.092 .0.000 1.387
NE 0.003 0.046 0.323 0.508 0.369 0.646 0.646 0.046 0 000 2.588
ENE 0.002 0.000 0.323 0.185 0.323 1.801 1 570 0.323 0,.046 4.573
E 0.004 0.092 0.554 1.431. 1 893 7.895 6.464 0.600 0.046 18.980
ESE 0.004 0.046 0.554 1.339 2.078 7.341 3.186 0.739 0.046 15.332
SE 0.005 0.139 0.554 0.600 0.377 1.939 1.524 0.231 '0.000 5.868
SSE 0.004 0.046 0.508 0.185 0.185 0.416 0.739 0.092 0 000 2.174
5 0.006 0.185 0.737 0 785 0.416 0.831 ~0.646 0.416 0 139 4.162
55W 0.014 0.139 1.847 1.247 0.785 0.831 0.323 0.092 0.000- 5.277
SW 0.011 0.139 1.477 1.754 0 554 1.062 0.462 0.000 0.000 5.459
WSW 0.006 0.185 0.646 0.785 0.185 0.785 0 508 0.000 0.000 3.099
W 0.006 0.046 0.877 1.062 0.739 1.524 0.739 0.139 0.369 5.500
WNW 0.006 0.092 0.785 0.346' O.693 1.662 0.693 0.231 0.323 5.131
NW 0.005 0.092 0.693 1.154 0.739 3.278 1.754 0.369 0.277 .8.362

7NNW 0.008 0.092 1.062 1.985 1.293 2.308 1 016 0.369 0.185 8.318-

SUBTOTAL 0.092 1.339 12.004 14.681 11.450 33.564 21.468 3.832 1.520 ?aa_0*9

TOTAL HOURS OF VALIO WINO OBSERVATIONS 2166
TOTAL HOURS OF 085ERVATIONS 2208
RECOVERASILITT PERCENTAGE 98.1

METEOROLOGICAL FACILITY: EDGEMONT
WIND SPEED AND DIRECTION MEASURED AT 10.00 METER LEVEL

DATE PRINTED: 2-DEC-86
'

MEAN WIND SPEED = 9.53

NOTE: TOTALS AND SUST0TALS ARE OSTAINED FROM UNROUNDEO NUM8ERS



. - . _
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' Table B-5'

.. ____JQI3I ai!G!NI&SI_f312WibCIES.Ef_ KIND 121ED ;i*

11_dIUJ.QI31GIIQM QIEE1G11DIW5 iI1RILIII.GL&13

53GEMONT

AUG 1. 86 - OCT 31. 86

WI43 *,
'I3f;IIQM GALU Osi:lat. la2:Ja=_ . WIND SPE!3(NPH)

.
.

)A26.1. .TDIAL. 'd 3at: tai. Sai:Iai. 7 1:12 i. 12.1:15.i_ laal:Ziai_ .

N 0.006 0.091 1.004 1.323 0.533 1.004 0.593 0.046 0.000 4.659-

NN! 0.002 0.091 0.274 0.456 0.228 0.639 0.776 '0.000 0.046 2.511
NE 0.002 0.031 0.224 0.411 0.411 0.912 0.456 0 046 0.046 2.602-
ENt 0.00; 0.045 0. 2 7' - 0.274 0.229 1.095 0.730 0.046' 0,000 2.693
E 0.005 0.137 0.b21 1.670 2.281. 7.026 '4.836' O.456 0.000 17.432
ist d.007 0.137 1.323 1.642 2.144 7.801< 2.692 0.365 0.000 15.111
SE 0.004 0.137 3.634 0.667 1.141 3.057 0.228< 0.091 0.000 6.209
55! 0.005 0.27' J.639 0.456 0.730 0.547 0.228 0.000 .0.000 2.879
1 0.007 0 502 0.776 0.365 0.593 0.365. 0.319 0.046 0.000 2.972
S&W G.0J5 0.355 1.323 1.049 0.314 0.274 0.091 0.091 0.000 3.521.
SW 0.006 0.276 1.232 1.141 0.411 0.456 0 182 0.182 0.365- 4.250
WSW 0.000 0.192 1 043 'O.321 0.411 0.137 0.137 0.046 0.091- 2.580
W 0.008 0 22P 1.367 2.327 0.567 0.502 0.319 0.04,6 0.228 5.593
wNd 0.004 0.27' 1 323 1.369 1.460 2.235
Nd 0.007 0.192 1.232 1.825 1.551 ' 2.874~

1.369 0.411 0.152 8.630
1.825 0.684 0.091 10.272

Nhw 0.007 0.046 1.232 1.460 1.323 1.736 0.502 -0.182 0.000 -6.485

3*J S T0T A L 0.031 3.057 16.7t1 17.o35 14.690 30.657 15.283 2.737 1.049 100.000

TOTAL H3URS OF VAL 13 WIN 3 025iRVAT1045 2192
TOTAL d3U45 07 0$5ERVAT 345 2208
ALCOVERASILITY P cR C if4T A Gt 99.3

N5TEOROLOGICAL PACILITft 53GE4 hT
WIN 3 SPEED AND JIAiCTION .1EaSURED AT 10.00 METER LEVEL

DATE PRINTE01 2-0!C-869

MEAN d!NC 58dEC = 3.31

NGTE: T3TALS AND SU373TaLS A4E 08T4143D PROM UNROUN3ED NUM8!R$

-
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Figura B-3.- Monthly Avsrag2 TSP Concentratians. far January 1983-Oct;ber 1986'at Monitoring |
'

. Station EG-02
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Figurc'B-4. -Stati:y Avaraga TSP Ccnctntrati:ns fer January'1983-Oct:ber .1986' at MonitoringMonthl
n EG-03
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Figure B-6. Monthly Av2 rag 3. TSP Concintratians far Janu:ry 1983-October 1986 at' Monitoring 1 '
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C. NONRADIOLOGICAL WATER QUALITY AND OUANTITY MONITORING

1.0 Surface Water

'1.1 Program Description

The NRC project FES presents the overall Water Quality.
Monitoring Program for decommissioning activities. The
subsequent project.llcense amendment (SUA-816, April 6, 1983)
authorizing the decommis:loning references the December 29,
1982 TVA submittal to NRC in establishing specific locations
for the water quality monitors. The overall program and
monitoring objectives. remain unchanged as presented in these
documents. However, a change in several monitoring station
locations and the justification for these changes'were
presented in the November 1, 1982-April 30, 1983 semiannual
report.
Figure C-1 delineates the present sampling station locations.

CRC Station
CRC (latitude 43 degrees, 18 minutes, 27_ seconds; longitude
103 degrees, 49 minutes, 26 seconds) - located approximately
200 yards upstream from the U.S. Highway 18 bridge.

CCC Station
.CCC (latitude 43 degrees, 17 minutes, 22 seconds; longitude._

103 degrees, 49 minutes, 25 seconds) - located at a county
_

highway bridge.

CRE Station
CRE (latitude 43 degrees,18 minutes, 23 seconds; longitude
103 degrees, 48 minutes, 43 seconds) - located approximately
halfway between the mouth of Cottonwood Creek and the
outfall for the sewage treatment plant on the left bank.

1.2 Monitoring

On May 12 of this year, movement of tallings from the mill site
to the disposal site began. Consequently, all water quality
samples collected before May 12 are designated as baseline
(pre-decommissioning) and all samples collected on or after May
12 are decommissioning samples. TVA collected 15 sets of
water quality samples during the May through October 1986
sample period, 10 sets of baseflow samples collected at two
week intervals, and 5 sets of storm event samples. Three of
the storm events occurred on dates when baseflow samples had
been scheduled to be collected. The first set of baseflow
samples was collected on May 5 and the last on October 13. The

"

first set of storm event samples was collected on May 9 and the
last on October 29. Thus the first set of baseflow and storm
event samples represents baseline, and the remaining 13 sample
sets are decommissioning samples,

i
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1.2 Monitoring.(Cont'd)

. Calculations for the baseflow samples collected at CRE.on
August 25 indicated that the criteria for performing laboratory
analyses was exceeded for both turbidity and conductivity. .The
violation was caused by two very high spike samples, without
which neither the. turbidity nor the conductivity criteria would
have been exceeded. Consequently, only the spike samples were
sent to the laboratory for analyses. However, the spike
samples were not analyzed because they were believed to be
caused by animals in the stream rather than decommissioning
activities. The spikes occurred at 9:55 p.m. and 4:55 a.m..
No decommissioning activities were occurring during this time.
The May 5, June 30, and October 13 baseflow-and four storm
event samples were composited and sent to the laboratory for
analyses. All samples were analyzed on site for pH, turbidity,
and conductivity. Laboratory analyses consisteo of chlorides,
sulfates, dissolved solids, suspended solids, arsenic,
manganese, molybdenum, nickel, selenium, and vanadium. Results
are shown in Tables C-1 through C-7.

Some difficulties have been experienced with the stream
~

monitoring program. The cross section of the Cheyenne River*

changes so often that it has proven impossible to accurately.

measure flow at sampling stations CRC and CRE. Thus flow
reported for CRC are those for the USGS station at the U.S.
Highway 18 bridge and flows reported for CRE are calculated-

based on adding flow for stations CRC and CCC.

1.3 Criteria for Laboratory Analyses

In'accordance with the Edgemont Decommissioning License
(SUA-816), condition 14, laboratory analysis of the composite
baseflow samples is required when the calculated 24-hour
turbidity at the Cheyenne River Effects Station (CRE) is
greater than at the Cottonwood Creek Control Station (CCC) and
1.5 times greater than at the Cheyenne River Control Station
(CRE), or when the calculated 24-hour conductivity at CRE is
greater than CCC and 1.1 times as great as at CRC. These
conditions occurred on August 25 as shown in Table C-5. The
high turbidities frequently shown at the start of the 24-hour
sampilng period (Figures C-4 through C-18) are the result of
sediment building up at the sampler intake, and are discounted
for the purpose of determining if the samples should be,

! analyzed. Three sets of composited samples are to be analyzed
annually in the laboratory even if these criteria are not met.
Spike samples (discrete high values at CRE without
corresponding high values at CRC or CCC) are also to be
analyzed. As shown in Table C-6 and Figures C-4 through C-18,
the only spikes at CRE occurred on August 25 and resulted in
spike samples being sent to the laboratory for analyses. Grab
samples were collected at each of the three sampling stations
across the stream cross section to determine if the automatic
sampler is collecting representative stream samples.
Laboratory analysis is required when turbidity varies by more
than 50 percent, or conductivity differs by 10 percent across a
cross section. The results are shown in Table C-7.

10
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1.4 Results of Laboratory Analyses

Baseline data collection was completed on May 9,.1986. :The
samples collected after this date are in the decommissioning
period. The results of only six of the seven sample sets:sent
to the laboratory for analysis are included in this report due
to delays in analysis. The results of the seventh sample will
be included in the next report.

Table C-1 sumarizes pH data for 1986. Cottonwood Creek and
Cheyenne River range from neutral to slightly basic in pH, with
all values in the expected range. There is no difference in
median baseline and decommissioning values.

Table C-2 summarizes the four non-metal water quality
parameters. Three of the six analyzed sample sets are storm-
events. The other three were collected during_ periods of high
flow on_the Cheyenne River. As reported in previous reports,
chlorides, sulfates, and dissolved solids decrease during high
stream flows, while suspended solids greatly increase. Thus
the comparisons between baseline and decommissioning samples
include both baseflow and storm flow conditions. The May 5,
August II, and October 13 samples are considered baseflow for
station CCC, but storm flow for the two Cheyenne River
stations. Consequently, there are ne baseflow decommissioning
samples for CRC or CRE.

,

A comparison of stormflow baseline and decommissioning samples
at CRE shows similar results for the two periods. The
differences at CRE are less than at CRC for each parameter and
are consistent with the expected differences due to much higher
flows measured on the Cheyenne River during the decommissioning
period (162 cfs compared to 18 cfs).

I Table C-3 shows the total concentrations for the six metals
analyzed. As with nonmetals, the data are summarized as
baseflow and stormflow samples. Stormflow samples were higher
than baseflow for all parameters except selenium, for which all
samples were at or slightly above detection limits. At CRE,

j decommissioning concentrations were higher for manganese,
molybdenum, and vanadium, and lower for arsenic and nickel
compared to baseline samples. There was no change in selenium

|
concentrations. The CRE samples were similar to the CRC

| samples, thus these samples do not show any impact from
decommissiong activities,

i Lible C-4 summarizes dissolved concentrations for the six
| metals analyzed. Only stormflow samples are analyzed for
j_ dissolved metals. Only three sample sets had been collected
| prior to 1986. Differences between baseline and
! decommissioning samples for five of the metals were small at

CRC and CRE, but very large for manganese at both stations,
with all 1986 samples below detection limits (5.0 mg/L) while
previous samples averaged 185 mg/L. Dissolved manganese at CCC

| varied from <5.0 mg/L to 146 mg/L in 1986, indicating it will
not be useful in determining impacts of decommissioning on
water quality.

|
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-.1.4'!Results of Labdratory' Analyses (Cont'd)

Table C-5 summarizes-the turbidity, conductivity, and flow data
icollected in 1986._. High flows-resulted in an" increase.in:
~ suspended solids (turbidity):and a decrease-in dissolved solids

?_ ~ (conductivity).

Table C-6_is'a'more detailed presentation of; conductivity and.
Lturb_idity data at CRE in 1986. ~A comparison of-the maximum and'
:mean _ values during each 24-hour ~ sampilng perlod reveals turbidity-
spikes occurred on August 25-(maximum of 381 JTU, mean of 73. . _.
JTU). As previously indicated,-these high' values are' attributed
to animals wading the river.

Table C-7.'is.a comparison of two sampling techniques'. Grab
samples were collected along a cross section of the stream at the-
three sampling stations and compared to the1 ast of the discrete1

samples measured by:the automatic nepler. :The analyses were-done
five' times in 1985 and nine timer i.f1986.

,

.= The average of the cross sections is divided into the automatic.
' - sampler value to obtain the ratto shown in the sixth and eleventh

. columns. - A ratio of 1.00 means the cross section and automatic-
samplers were identical. -Except for the July.14, 1986 samples at
CCC and CREn the two techniques agreed closely for.
conductivities. Measured turbidities generally. agreed at higher
values,'butLdiffered at lower values. The accuracy of turbidity
sampling during-low flow conditions, when low turbidity occurs, is
suspect because of the difficulty of collecting a sample without '

picking up stream sediment. At low turbidities, a very small
amount of stream sediment will~ greatly increase the error. The
purpose of this comparison is to determine if the-automatic

-sampler is providing a representative sample of the streamflow,
and to determine if the data is consistent along the cross
section. To date, the data have been similar along the cross
section and the two sampling techniques are comparable except for
very low flow turbidities.

. 2.0 Groundwater Monitorina
|- .

' 2.1 -Program Description

The original groundwater level monitoring program provided for
quarterly water level measurements in 14 existing wells at the
mill site in accordance with the commitment made in the FESL-

L (Section 4.2.6.2, pp 4-36). Since that time, the monitoring'

program was-expanded to some 40 wells located across the mill
site. In May 1986, a total of 37 wells were sampled as was the

p case in October 1986. However, during the period, nine wells were'

destroyed as a result of the decommissioning activities and
sampling begun at nine new wells. TVA will continue to monitor

, the remaining wells as long as they are available.
!

l
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' 2.1 Program Description (Cont'd)

TVA implemented a groundwater water quality program on August 17,
1986 to monitor-impacts of decommissioning activities on the
alluvial groundwater underlying _the millsite. Twelve monthly
samples will be collected during the first 12 months, and then
sampling will be_ changed to semiannually.

The nine wells shown in Figure C-3 will.be sampled for arsenic,
chloride, nitrate, selenium, sulfate, pH, specific conductance,
and total dissolved solids. The water quality monitoring program
for groundwater is described in License Amendment.No. 23, dated
October 20, 1986.

2.2 Groundwater Depth Monitoring Results

Groundwater depth _ data for April through October 1986 are
presented in Table C-8. Data for all wells for which data are
shown in the table are plotted on Figures C-19 through C-27 for

.their respective periods of record. The monitor wells are
combined so that each figure shows wells associated with a
particular pond. The groundwater monitoring well numbers M-2,
M-7, M-8, M-11, M-12, M-13 H-14, M-102, and M-103 referenced in
license condition 14 correspond directly to the new wells which
are numbered M-115, M-120, M-113, M-111, M-116, M-119, M-110,
M-112, and M-118, respectively, in this report.

The monitor wells were examined to determine whether any-
sig11ficant changes occurred to groundwater depths during the'

. period and whether any changes which did occur might be attributed'

to the decommissioning activities. Water level changes during the
May-October period amounted to less than 0.5 foot at 16 of the 28
wells with continuous records for the period; increased more than
0.5 foot at 6 wells; and decreased more than 0.5 foot at 6 wells.
In general, significant increases in water levels were associated
with upgradient wells recharged from ground-water originating
offsite (for example, background well M102 had the largest
increase, 2.2 feet). This typical seasonal recharge is
attributable to above normal rainfall recorded at the site during
the period.

Wells which showed significantly lower water levels were, in
general, located in the proximity of Cottonwood Creek or the

t Cheyenne River and reflect seasonal decreases in these surface
L water systems. Figures C-19 through C-27 were examined to

determine whether the decommissioning activities during the period
had a significant effect on ground-water levels at any of the
wells. No effects on the ground-water levels are evident at any

| of the wells in the vicinity of where decommissioning activities
occurred.

|
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2.3' Groundwater Quality Monitoring Results

The results of the first two months of groundwater quality
sampling are shown in Table C-9. -The wells are generally listed
from upgradient to downgradient. M112 is a background well which
should not be affected by decommissioning activities. sat the
bottom of the table is the change in concentration from August to
September. This limited data indicates that chlorides will
probably be the best indicator of change in groundwater quality,
as concentrations were virtually unchanged (less than 20 percent)
in any of the wells. Specific conductance, total dissolved
solids, and pH were also relatively unchanged. However, pH is
unlikely to be changed by decommissioning activities while
specific conductance and total dissolved solids, which measure
the same thing and should vary accordingly are so high in some
wells to mask impacts. Sulfates were consistent in all wells
except the background well. The wide flucutation in the
background well means that changes in other wells during
decommissioning could be explained as natural fluctuations.
Changes in nitrates and selenium may be useful, although the
percentage change was large in some cases, the numbers were all
small. Arsenic variations are probably too large to be of any
use.

3.0 Sediments

3.1 Program Description

3.1.1 M111 site

Sed 1' ment samples are collected at six locations in the
millsite area as shown in Figure A-1. In addition to
analyzing these samples for radionuclides, they are also
analyzed for S04, C1, V, N1, Mn, Se, As, and Mo.

3.1.2 Disposal ~ Site

Sediment from two ponds (see Figure C-2) downgradient from the
disposal site area are analyzed to characterize any changes in

i composition due to runoff from the stockplies and other land
disturbances in this area. One sample per pond is collected
annually at approximately the deepest wadeable point in the
ponds. The top three inches is analyzed for grain size

i distribution and the following analyses are performed for the
; portion with particle sized below 63 um (silt and clay): Ag,

A1, As, B, Ba, Be, Ca, Cd, Cl, Co C03 (total), Cr, Cu, F,'

Fe, Hg, Li, K, Mg, Mn, Mo, N (Kjeldahl), Ni, NO2, NO3, P
(total), Pb, pH, S Se, S0 , Sr. V, and Zn. After baseline4

is established the parameters may be reduced to key indicators
based on spoil characteristics.

|

|

|
;
,
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3. 2 '- Monitoring Results

_
13.2.1 -Nillsite

Sediments were collected on June 9 and during. November. The;
' '

*

November sediment ~ analyses will .be reported in| the next
semi-annual report!because it was collected in-the Novamber
to. April sampling period. Table C-10 contains-the results

'of the1 June 9 samples and shows the rangeslof.all previous.
samples. Concentrations vary widely between sampling dates-
and locations, especially for sulfates. However, baseline

Lconcentrations of all parameters except. sulfates and
manganese tended to be higher in_ Cottonwood Creek at the
' county bridge (CCC)-than at.any other' location.- This
changed in-1986 because concentrations of chlorides,
arsenic, and selenium were, lower at~this control station
than previously. Concentrations of sulfates, manganese,
nickel,-and vanadium at the mouth of: Cottonwood Creek (CCM)

. were ' higher than concentrations at that station during
-baseline. However, concentrations of all parameters except"

vanadium were much lower at CCM than previous concentrations '

sampled upstream at CCC. The mouth of Cottonwood. Creek is'
the first station that would be impacted by decommissioning
activities._ Although one relatively high sample can not be-

considered significant vanadium concentrations will be
.

examined closely in subsequent samples.

Table C-11 lists the concentrations of_elght parameters in
sediments along a cross section at each of the six sediment
stations', the average along each cross section, the analyzed
composite sample at each station, and the ratio of the
calculated average to the composite. At many stations, the
concentrations along the cross sections vary widely,- even
when the average and composites agree. Duplicate samples
were collected at CCC and a one sample duplicate was
collected at CCM.

These samples were collected to determine if composite
samples provide as reliable a result as analyzing individual
samples along a cross section. This comparison analyses has
been done three times. A difference of less than 25 percent
(ratio of 0.80 to 1.25) can be considered good agreement,
and greater than 50 percent (0.66 to 1.50) poor agreement.
On June 7, only 31 percent of the composite samples differed-

less.than 25 percent from the cross section averages, and 35'

percent differed more than 50 percent. These are much
poorer results than the previous two samples, when 50;

percent differed by less than 25 percent, and only 23
percent differed by 50 percent.

i

i
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'3.2'1 M111 site (Cont'd)' '
.
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A total of 56 dupilcate cross-.section samples were collected
on two sampling days. Using the same criteria as above, 46-

.

percent of the dupilcate samples differed by.less _than 25
percent, and 23 percent differed by more than 50 percent.
For the duplicate composite samples, 50 percent differed by
less than 25 percent, and 12 percent differed by more than
50 percent. These results show a better ability to
duplicate the results of a composite sample than of an' -

individual sample. However, a comparison of the averages ofi
-the cross section duplicate samples shows 62 percent differ
by less'than 25 percent, and none more than 50 percent.
Thus it appears that averaging individual samples in a cross-
section will provide a result which is more readily .
duplicated than compositing samples, and thus provides a
more reliable result.

.

3.2.2 Disposal Site

Sediment samples were collected on October 29 from the ponds
downgradient from the disposal site. Analyses of these
sediments were not available in time for inclusion in this
report, but will be included in the next report.

4.0 Chances in Water Use

To our knowledge, there has been no significant nonproject
changes in water use in the project vicinity since our
monitoring program was initiated. Therefore, no changes to
the environmental program are warranted on this basis.

I
r
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TABLE C-14
SUNNARY OF pH VALUES,

CHEYENNE RIVER AND COTTONWOOD CREEK

.(Standard Units)

CCC CRC CRE

PAT.E * HIGN LOW NEDIAN HIGH LOW NEDIAN HIGH LOW NEDIAN

. 1983 SUNNARY 7.8- 7.0 7.5 8.0 7.5 7.9 8.2 7.2 7.9

1984 SUNNARY- 8.4 7.3 7.9 8.5 7.4 8.0 8.3 7.6 8.0

1985 SUMMARY - 8.5 6.8 7.9 8.3- -6.9 7.9 8.4 6.7 7.9
,

1986

NAY 5 8.2 8.0 8.1 8.4 8.3 8.4 8.4 8.3 8.4
NAY 9 8.0 7.9 7.9 8.3 8.1 8.3 8.3 8.0 8.3

- MAY 19 -8.3 8.0 8.1 8.4 8.3 8.4 .8.4- 8.3 8.4
JUNE 2 8.2 7.9 8.0 8.3 8.2 8.2 8.2 8.1 8.2
JUNE 9. 7.8 7.4 7.7 8.2 8.0 8.0 8.1 7.3 8.1
JUNE 17 '8.2 8.0 8.1 8.4 8.1 8.3 8.5 8.2 8.3

'

JUNE 30 8.0 7.9 8.0 8.4 18.0 8.3 8.4 8.3 8.4
JULY.14- 8.4 8.0 8.2 8.3 8.1 8.2 8.3 8.2 8.3
JULY 28 8.4 8.1 8.2 8.3. 8.2 8.3 8.4 8.2 8.3

| AUGUST 11 8.7 8.2 8.4 8.7 8.2 8.4 8.1 7.5 7.9
AUGUST 25' 8.7 '7.9 8.3 8.9 8.1 8.4 8.4 7.9 8.2
SEPTEMBER 22 8.0 7.3, 7.7 8.0 7.6 7.9 8.0 7.6 7.8,

OCTOBER 3 7.5 7 '. 0 7.4 7.5 7.0 7.4 7.5 7.2 7.4
; OCIO8tR 13 7.5 7.1 .7.4 7.6 7.3 7.4 7.7 7.3 7.4
| OCTOBER 20- 7.1 6.6 6.9 7.4 6.9 7.2 7.4 6.8 7.1

SUMMARY **
BASELINE 8.5 6.8' 7.9 8.5 6.9 8.0 8.4 6.7 8.0
DECONNISSIONING 8.7 6.6 7.9 8.9 e.9 8.0 8.5 6.8 8.0

* Twenty-four samples were collected on each date at each station; the
median value is the 13th highest value.

! ** Baseline is a summary of all data collected prior to May 12, 1986.
'

Decommissioning is a summary of all data collected after that date.

l
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TABLE C-2

WATER QUALITY ANALYSIS
-CHEYENNE RIVER AND COTTONWOOD CREEK

Non-metals (aE L)/

PARANETER-DATE STREANFLOW * CCC CRC CRE

CHLORIDE
,.

MAY 5, 1986 CR ST 110 180 180
MAY 9, 1986 STORN 114 190 180
-JUNE 9, 1986 STORM 73 150 160
JUNE 30, 1986 STORN 100 99 183

. AUGUST 11~, 1986 CR ST 170 50 60
OCTOBER 13, 1986 CR ST 162 110 175

SUNNARY
BASELINE ** 236 424 362
DECONNISSIONING 126 102 145

BASEFLOW
BASELINE 248 562 444
DECONNISSIONING 166

STORNFLOW
BASELINE 114 183 144
DECONNISSIONING 87 102 145

SULFATES

MAY 5, 1986 CR ST 3200 1300 1300
MAY 9, 1986 STORN 1800 1200 1200
JUNE 9, 1986 STORM 2400 1200 1200
JUNE 30, 1986 STORM 2400 950 800
AUGUST 11, 1986 CR ST 2000 450 410
OCTOBER 13, 1986 CR ST 2500 910 860

t

SUNNARY
BASELINE 2250 2040 1701

'
DECONNISSIONING 2325 878 818

BASEFLOW
; BASELINE 2295 2514 1963

DECOMMISSIONING 2250

STORMFLOW
BASELINE 1800 1210 1003
DECONNISSIONING 2400 878 818

1

h
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TABLE C-2
(Continued)

WATER QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Non-metals (ag/L)

PARAMETER-DATE STREAMFLOW *- CCC CRC CRE

DISSOLVED SOLIDS

MAY 5, 1986 CR ST 5200 2400 2400
MAY 9, 1986_ STORM 4800 2200 2400
JUNE 9, 1986 STORM 3800 1800 1900
JUNE 30, 1986 STORM 4200 1900 2200
AUGUST 11, 1986 CR ST 3900 1000 930
OCTOBER 13, 1986 CR ST 3800 1800 1800

SUMMARY
BASELINE 4264 4027 3482
DECOMMISSIONING 3925 1625 1708

BASEFLOW
BASELINE 4210 5071 4050
DECOMMISSIONING 3850

STORMFLOW
BASELINE 4800 2200 1967
DECOMMISSIONING 4000 1625 1708

SUSPENDED SOLIDS

MAY 5, 1986 CR ST 25 280 290
MAY 9, 1986 STORM 42 190 280
JUNE 9, 1986 STORM 4700 2900 3200
JUNE 30, 1986 STORM 65 1800 1100
AUGUST 11, 1986 CR ST 36 9300 11000
OCTOBER 13, 1986 CR ST _. 21 170 130

SUMMARY
BASELINE 19 806 895
DECOMMISSIONING 1206 3543 3858<

BASEFLOW
BASELINE 16 42 35
DECOMMISSIONING 29

STORMPLOW
BASELINE 42 2143 3190
DECOMMISSIONING 2383 3543 3358

* STORM - Storm event, local rainfall activates
automatic samplers. CR ST - High flow on the
Cheyenne River but not a local storm event.

** BASELINE - Includes all samples collected prior
to May 12, 1986. Decommissioning includes all
subsequent samples.

._ __ _
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TABLE C-3

WATER QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Metals (pg/L)

PARAMETER-DATE STREAMPLOW * CCC CRC CRE

ARSENIC
MAY 5, 1986 CR ST 4 4 4 |

MAY 9, 1986 STORM 4- 3 4 |

JUNE 9, 1986 -STORM 11 4 4

JUNE 30, 1986 STORM 2 4 3 |

AUGUST 11, 1986 CR ST < 1 1 1 I
OCTOBER 13, 1986 CR ST 4 4 2 i

SUMMARY
BASELINE ** 2 5 5

DECOMMISSIONING 4 3 3

BASEFLOW
BASELINE 2 2 2
DECOMMISSIONING 3

STORMFLOW
BASELINE 4 10 12
DECOMMISSIONING 6 3 3

MANGANESE
MAY 5, 1986 CR ST 270 259 294
MAY 9, 1986 STORM 412 321 432
JUNE 9, 1986 STORM 1620 2140 2430
JUNE 30, 1986 STORM 285 645 47t.
AUGUST 11, 1986 CR ST 245 3240 4170
OCTOBER 13, 1986 CR ST 360 91 91

SUMMARY
BASELINE 225 497 511

,

DECOMMISSIONING 628 1529 1792'

BASEFLOW
BASELINE 206 333 362
DECOMMISSIONING 303

STORMFLOW
BASELINE 412 786 771
DECOMMISSIONING 953 1529 1792

i

,
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TABLE C-3
(Continued)

WATER-QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Metals (pg/L)

PARAMETER-DATE STREANFLOW * CCC CRC CRE

MOLYBDENDUM
MAY 5, 1986 CR ST < 20 < 20 20
MAY 9, 1986 STORM < 20 < 20 < 20
JUNE 9, 1986. STORM 70 40 70
JUNE 30, 1986 STORM < 20 < 20 < 20
AUGUST 11, 1986 CR ST 20 240 290
OCTOBER 13, 1986 CR ST < 20 < 20 < 20

SUMMARY
BASELINE 35 28 25
DECOMMISSIONING 33 80 100

BASEFLOW
BASELINE 37 26 21
DECOMMISSIONING 20

STORMFLOW
BASELINE 20 33 33
DECOMMISSIONING 45 80 100

NICKEL
| MAY 5, 1986 CR ST 31 14 15

MAY 9, 1986 STORM 34 15 16
JUNE 9, 1986 STORM 116 66 78

'
JUNE 30, 1986 STORM 22 .17 10
AUGUST 11, 1986 CR ST 12 3 3
OCTOBER 13, 1986 CR ST 19 13 8

SUMMARY
BASELINE 12 23 25
DECOMMISSIONING 42 25 25

BASEFLOW
BASELINE 10 5 5
DECOMMISSIONING 16

STORMFLOW
BASELINE 34 54 59
DECOMMISSIONING 69 25 25

.

_ . . , . . . . _ . . _ _ . _ , . _



TABLE C-3
(Continued)

WATER QUALITY ANALYSIS
CHEYENNE RIVER AND COTTONWOOD CREEK

Metals (pg/L)

PARAMETER-DATE STREAMFLOW * CCC CRC CRE

SELENIUM
MAY 5, 1986 CR ST 7 1.9 2.7

| MAY 9, 1986 STORM 5.5 2.1 2.4

| JUNE 9, 1986 STORM 7 2.5 3.1
JUNE 30, 1986- STORM 4.9 3 3-i

AUGUST 11, 1986 CR ST < 1 < 1 < 1
OCTOBER 13, 1986 CR ST 6 1 < 1

SUMMARY
BASELINE 5 4 3

DECOMMISSIONING S 2 2

BASEFLOW
BASELINE 5 5 3

DECOMMISSIONING 4

STORMFLOW
BASELINE 6 2 4

DECOMMISSIONING 6 1 2

VANADIUM
MAY 5, 1986 CR ST 10 10 10
MAY 9, 1986 STORM < 10 < 10 < 10
JUNE 9, 1986 STORM 200 100 90
JUNE 30, 1986 STORM < 10 40 20
AUGUST 11, 1986 CR ST 10 670 820
OCTOBER 13, 1986 CR ST < 10 < 10 < 10

SUMMARY
BASELINE 30 29 25
DECOMMISSIONING 58 205 235

BASEFLOW
BASELINE 32 20 10
DECOMMISSIONING 10

STORMFLOW
BASELINE 10 45 53

DECOMMISSIONING 105 205 235

STORM - Storm event, local rainfall activates*

automatic samplers. CR ST - High flow on the
Cheyenne River but not a local storm event.

,

** Baselino includes all samples collected prior to
May 12, 1986. DecommissioninE includes all subsequent
samples.

_. . -. . _ _ . -- . _ _ . - _ . . - ,._ .- - , . - - - . . . . . - _-



TABLE C-4.
DISSOLVED METAL CONCENTRATIONS (pg/L)

~ PARAMETER DATE CCC CRC CRE

ARSENIC MAY 9, 1986 1.4 <1.0 2.9
JUNE 9, 1986 < 1.0 <1.0 <1.0
JUNE 30, 1986 1.8 1.8 1.2
PREVIOUS 1.7 1.3 1.3

BASELINE * 1.6 1.3 1.7
DECOMMISSIONING 1.4 1.4 1.1

MANGANESE -MAY 9, 1986 < 5.0 <5.0 <5.0
JUNE 9, 1986 27 <5.0 <5.0
JUNE 30, 1986 146 <5.0 <5.0
PREVIOUS 148 185 184

BASELINE 113 125 139
DECOMMISSIONING 87 <5.0 <5.0

MOLYBDENUM MAY 9. 1986 < 20 < 20 < 20
JUNE 9, 1986 < 20 < 20 < 20
JUNE 30, 1986 30 20 < 20
PREVIOUS 20 30 < 20

BASELINE 20 28 < 20
DECOMMISSIONING 25 20 < 20

NICKEL MAY 9, 1986 12.3 <1.0 <1.0
JUNE 9, 1986' 16.0 1.7 1.2
JUNE 30,1986 16.0 5.4 4.7
PREVIOUS 3.3 2.0 3.5

BASELINE 5.6 1.7 2.7
DECOMMISSIONING 16.0 3.6 3.0

SELENIUM MAY 9, 1986 5.0 2.1 1.7
JUNE 9, 1986 3.4 1.7 1.2
JUNE 30, 1986 3.6 1.2 <1.0
PREVIOUS 6.0 2.0 3.0

BASELINE 5.8 2.0 2.7
DECOMMISSIONING 3.5 1.5 1.1

VANADIUM MAY 9, 1986 < 10 < 10 < 10
JUNE 9, 1986 < 10 10 10
JUNE 30, 1986 < 10 < 10 < 10
PREVIOUS 10 23 < 10

BASELINE 10 20 10
DECOMMISSIONING < 10 10 10

* BASELINE - Includes all samples collected prior to
May 12, 1986. Decommissioning includes all
subsequent samples.

. . _ _ _ .- -_ _ , . _ _ _ _ _ . _ _ _ _ . _ _ . . ~ . _ . . _ _ _ _ . . _ . . . - - -
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TABLE C-5

iAVERAGE TURBIDITIES AND CONDUCTIVITIES
s

CHEYENNE RIVER AND COTTONWOOD. CREEK
1986

TURBIDITY CONDUCTIVITY FLOW (CFS)

i DATE CCC CRC CRE CCC CRC CRE CCC CRC CRE

MAY 5 ST CR * 5 87 87 4224 2280 2266 3 71 73

! MAY 9 STORM 15 66 88 3800 1759 1960 4 83 86

NAY 19 ST CR 8 52 56 4185 2390 2345 4 97 101i

JUNE 2 4 4 3 5668 4340 4317 1 37 37

JUNE 9 STORN 946 628 648 3403 1762 1929 30 230 260

JUNE 17 ST CR 19 428 436 3416 1222 1185 14 388 4034

I JUNE 30 STORN 41 259 221 3885 2318 2941 4 162- 161

JULY 14 ST CR 9 31 30 3909 3030 3116 5 77 82

JULY 28 31 170 173 2974 3045 2959 9 39 48

AUGUST 11 ST CR 26 5122 5133 3663 774 914 4 95 99

AUGUST 25 18 34 73 4271 4164 4582 4 14 18.

SEPT. 22 ST CR 24 2016 2021 2491 658 662 8 122 130
OCT. 3 STORN 60 1920 1937 2886 1007 1041- 15 515 530

,

OCT. 13 ST CR 16 151 135 3062 1526 1510 7 122 129'

OCT. 20 STORN 5779 908 980 941 218 1405 ** 219 **

BASEFLOW AVERAGE 16 70 83 3786 3850 3953 6 30 34I

STORMFLOW AVERAGE 1368 911 981 2983 1579 1773 13 182 171
,

,

STORM - Storm event, local rainfall activates automatic samplers.*
!

ST CR - HIEh flow on the Cheyenne River but not a local storm event.,

** Stream gage at CCC malfunctioned. Flow at CRE is sum of CCC and CRC.

i

!
!

!

!

i

__
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TABLE C-6

, RANGE OF TURBIDITIES AND CONDUCTIVITIES ~
CHEYENNE RIVER EFFECTS STATION

1986
4

TURBIDITY ' CONDUCTIVITY

DATE- NAIIMUN MININUN NEAN 'NAIINUM MININUM NEAN

NAY 5 ST CR * 114 58 86 2350 2070- 2272
NAY 9 .STORN' 92 82 88 2190 1860 1960-
MAY 19 ST CR 69 45 55 2400 2200 2347
JUNE 2 5 2- 3 4440 4180 4315

'

JUNE.9 STORN 728 568 665 2180' 1870 1935-
- JUNE 17 ST CR 568 360 438 1280 1070 1190
JUNE 30 STORM 244- 180 221 3140 2740 2941
JULY 14 ST CR 67 21 30 3350 2860 3118
JULY 28 232 114 171 3080 2840 2962
AUG. 11 ST CR 5765 3660 5209' 1150 720 940
AUG. 25 381- 20 73 4970 4290 4577
SEPT. 22 ST CR - 2314 1120 1994 890 .440 676
OCT. 3 ST CR 2026 1760 1937 1120 940 1041
OCT. 13 ST CR 162 '113 130 1600 -1420 1511

- OCT. 20 ST CR .1065 861 993 1690 1260 1405

' STORM -; Storm event, local rainfall activates automatic*
j

samplers. CR ST - H18h flow on Cheyenne River but not
a local storm event.

|
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TABLE C-7
. CONPARISON OF GRAB SAMPLES ALONG CROES SECTIONS ;.

WITH AUTONATIC SAMPLER ANALYSES
-CHEYENNE RIVER AND COTTONWOOD CREEK f-

TURBIDITIES CONDUCTIVITIES
'

.

GRAB SAMPLES GRAB SAMPLES

AUTO. AUT0/ AUTO. AUT0/

DATE-P m unTER SAMPLER REAN MAX. MIN. NEAN * SAMPLER NEAN MAI. NIN. HEAN *-

CCC

t

NAY 6, 1985: 14 5 6 4 2.92 5020 5800 5820 5790 '0.87

JULY 15, 1985 l' 1~ 1 1 1.10 5670 5900 5920 5860 0.96
AUGUST 12, 1985 1 1 1 1- 0.83 5500 5380 5380 5380 1.02

~ AUGUST 26, 1985- 1 1 1 1- 1.00 6200 5830 5900 5700 1.06:
OCTOBER 14, 1985 10 3 .3 3 3.45- 3210 3050 3070 3040 1.05
MAY 5, 1986 5 3 3 3 1.69 4170 -4920 4960 4900 0.85
MAY-19, 1986 7- 7 7 7- 0.93 4210 4950 4990 4920 0.85
JUNE 2, 1986 3 2 2 2 1.19 5680 6063 6090 6020 0.94
JUNE 17, 1986 10 42 43 42 0.24 3530 3637 3670 3600 0.97

- JULY 14, 1986 4 10 11 10 0.44 3850 5763 5800 5730 0.67
AUGUST 11, 1986 23 19 20 18 1.21 3820 3563 3580 3550 1.07

; AUGUST 25, 1986 27 8 11 7 3.21 4380 4627 4690 -4580 0.95
SEPTEMBER 22, 19 12 10 11 8 1.24 2350 2450' 2500 2410 0.96
OCTOBER 13 6 6 8 5 0.95- 2990 3013 3030 3000 0.99

NAIINUM 3.45 1.07
MININUN 0.24 0.67
NEAN 1.45 0.94

CRC

MAY 6, 1985 1 5 6 3 0.23 4800 5720 5730 5700 0.84
JULY 15, 1985 1 2 2 2 0.81 7270 7930 7970 7870 0.92
AUGUST 12, 1985 2- 1 1 1 2.29 8000 6910 6910 6900 1.16'

AUGUST 26, 1985 1 1 1 1 1.00 7930 8030 C100 8000 0.99
OCTOBER 14. 1985 1 2 2 2 0.50 5470 4700 4750 4650 1.16
MAY 5, 1986 60 115 118- 112 0.52 2380 2498 2520 2460 0.95
NAY 19, 1986 43 59 59 58 0.73 2460 2883 2920 2860 0.85
JUNE 2, 1986 3 2 2 2 1.73 4300 4757 4760 4750 0.90

4

l' JUNE 17, 1986 512 544 568 512 0.94 1320 1060 1070 1050 1.25
JULY 14, 1986 20 23 23 23 0.87 3070 4443 4460 4430 0.69
AUGUST 11, 1986 3440 4870 4970 4780 0.71 1050 643 660 630 1.63
AUGUST 25, 1986 22 13 14 12 1.72 4650 4690 4720 4670 0.99

il SEPTEMBER 22,'19 1230 1102 1120 1088 1.12 850 907 910 900 0.94
OCTOBER 13 114 108 109 107 1.06 1620 1717 1800 1640 0.94

NAIIMUM 2.29 1.63
NININUM 0.23 0.69
HEAN 1.02 1.02

|

r :
I.

,
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TABLE C-7
(Continued)

COMPARISON OF GRAB SAMPLES ALONG CROSS SECTIONS
WITH AUTOMATIC SAMPLER ANALYSES

CHEYENNE RIVER AND COTTONWOOD CREEK

TURBIDITIES CONDUCTIVITIES

GRAB SAMPLES GRAB SAMPLES
AUTO. AUT0/ AUTO.

. .

AUT0/
DATE-PARAMETER SAMPLER MEAN MAX. MIN. MEAN * SAMPLER MEAN MAX. MIN. MEAN *

CRE

~MAY 6, 1985 1 1 1 1 1.00 4990 5700 5760 .5700 0.88
JUNE 3, 1985 2 1- 1 1 1.70 5320 5270 5310 5210 1.01
JUNE 30, 1985 2 2 2 2 0.75 5850 5860 5870 5840 1.00
JULY 15, 1985 2 2 2 2 1.15 5240 5070 5130 4990 1.03
AUGUST 12, 1985 2 2 2 2 1.13 5000 4250 4260 4240 1.18
AUGUST 26, 1985 2 2 2 1 1.47 4900 4860 4900 4800 1.01
OCTOBER 14, 1985 1 -3 3 3 0.54 4460 4450 4500 4400 1.00

-NAY 5, 1986- 58 111 112 110 0.52 2350 2543 2600 2520 0.92
-MAY 19, 1986 45 59 59 59 0.76 2370 2857 2890 2820 0.83
-JUNE 2, 1986 2 2 2 2 1.15 4210 4923 4960 4890 0.86
JUNE 17, 1986 504 573 584 568 0.88 1270 1043 1050 1040 1.22
JULY 14, 1986 21 22 22 21 0.95 3110 4463 4510 4440 0.70
AUGUST 11, 1986 5050 5090 5190 4980 0.99 1150
AUGUST 25, 1986 20 13 13 13 1.53 4920 4780 4830 4750 1.03
SEPTEMBER 22, 19 1120 1075 1087 1066 1.04 890 967 980 960 0.92
OCTOBER 13 113 104 105 103 1.09 1600 1603 .1640 1560 1.00

_______

MAXIMUM ~ 1.53 1.22
MINIMUM 0.52 0.70
MEAN 1.00 0.98

* The last discreet sample collected divided by the mes,n of the grab samples.
Ratios were calculated before rounding of turbidities shown. Rec;uired laboratory
analyses is bases on the ratio of the maximum to the minimum alo g the cross
section at CRE. This criteria has not been met in any sample to date.

.
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. TABLE C-8

EDGEMONT MILLSITE GROUND-WATER DEPTHS j

APR-46- MAY-86 JUN-86 JUL-86 AUG-86 SEP-86 0CT-86-

POND 2 G-16 23.84 23.52 23.69 23.83 23.85 23.85 23.64
G-4A 16.87 16.87 16.78 16.76 16.91 'l7.07 17.02-
G-45 16.46 16.32 15.31 15.12 15.49 15.84 15.19
C-14 DRY DRY DRY DRY DRY DRY DRY

G-14A DRY ~ DRY DRY DRY DRY DRY DRY,

MILL SITE G-48 22.56 22.33 22.16 22.84 22.83 23.16 23.12
M-8.5 19.92 19.94 19.92 20.00 20.70 20.20 20.25
M-8 12.97 12.71 12.06 12.54 12.60 12.72 12.65
G-4 21.72 21.75 22.20 22.30 22.16 22.27 22.33
G-13 24.20. 24.86 25.25 25.53 DESTROYED - -

M-Il3 12.47 12.98 12.59
SAND G-2A 29.53 29.32 DESTROYED - - - -

TAILlHGS G-2 28.97 28.75 DESTROYED - - - -

G-43 26.61 25.59 25.51 25.97 DESTROYED - -

G-41 18.29 18.07 DESTROYED - - - -

POND I G-12 20.% 20.90 20.60 DESTROYED - - -

M-l 15.61 -15.48 15.27 15.37 15.57 15.37 15.23
M-2 9.26 8.00 9.70 8.97 9.05 9.42 9.06
M-3 8.09 6.92 7.40 8.39 8.49 8.30 8.00
M-4 DRY DRY DRY DRY DRY DRY DRY

M-5 DRY DRY DRY DRY DRY DRY DRY

M-II5 8.64 8.84 8.44
POND 3 G-21 DESTROYED - - - - - -

G-22 DESTROYED - - - - - -

G-22A DESTROYED - - - - - -

M-7 25.19 25.15 25.09 25.28 25.47 25.19 25.60
M-120 20.30 22.00

POND 7 G-29 13.94 13.79 13.32 12.98 12.76 12.55 DESTROYED

G-27 15.64 15.24 14.80 14.25 13.78 14.00 14.05
G-24A 21.02 20.95 21.00 20.75 20.87 21.07 21.26
G-29A 14.38 13.25 13.44 13.22 12.99 12.75 DESTROYED

G-27A 6.85 6.58 6.37 6.25 6.45 6.92 6.83
M-Il 13.90 13.93 13.80 13.58 13.22 13.52 13.24
G-28 22.35 22.03 21.59 21.35 20.% 20.92 DESTROYED

G-37 10.18 9.38 8.82 8.82 8.37 8.93 8.76
M-Ill 13.24 13.28 13.08

POND 8 M-13 13.91 13.67 13.56 13.61 12.83 13.10 12.65*

G-34 13.53 13.25 13.13 13.10 12.38 12.99 12.85
M-12 4.35 4.63 4.85 4.94 5.00 5.57 5.39
M-|16 6.65 5.24 7.00
M-Il9 14.00 14.41 13.76

POND 10- G-31 26.83 26.87 27.00 27.18 27.22 27.I6 27.19
; G-32 DRY DRY DRY DRY DRY DRY DRY

M-14 20.64 19.82 20.37 20.65 21.40 19.47 20.90
M-110 19.95 21.44 20.22

BACKGROUND M-102 22.94 22.10 20.% 20.75 20.56 20.75 19.90
M-ll2 19.50 20.30 19.37
M-103 26.12 26.10 26.10 26.34 26.18 26.24- 26.78
M-Il8 27.78 24,.90 24.75

l
!

i
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TABLE C-9 - ,

. GROUNDWATER QUALITY
j EDGENONT URANIUM NILL SITE

| WELLS
i

j BACKGROUND
! DATE - PARAMETER UNITS N112 M119 N116 N110 .M111 N120 N113 M115 N118:
!

! August 17. 1986

} Arsenic pg/L 2 < 1 2 10 13 17 2 3 23
i Barius ag/L 0.2 0.08 0.02 0.04 0.03 0.02 0.05 0.04. 0.24-
. Cadmium pg/L 1.1 0.2 - 0.2 0.2 0.4 0.5 0.3. 6.2 0.9-
1 Chloride ag/L 9 580 400 150 550 850 250 880 560.
} Chromium pg/L 11 6 2 4 'S 4 5 5 12:
j Cobalt pg/L 340 4 6 4 10 12 2 96 13
'

Iron ag/L 119 0.93 0.06 2.57 1.13 0.35 '0.41 0.94 15.6
j Lead pg/L 6 1 2 2 2 3 1 < .1 6
| Manganese ag/L 26.5 0.18 0.45 0.29 0.79 ~0.18 0.48 7.98 0.42

{ Nolybdenum ag/L 0.03 0.04 0.04 0.03 0.17 0.13 '0.02. 0.13' O.12-
'.

Nickel pg/L 520 18 17 20 26 25 11 41 36
Nitrate ag/L 0.07 4 0.42 0.65 0.13 3.2' 90 115 3.8

! Selenium pg/L < 1 18 6 26 91' 29 160 190- 71
! Silver ag/L < 0.01 < 0.01 < 0.01 < 0.01 < 0.01 <'0.01 < 0.01 < 0.01 < 0.01.

. s

| Sulfate ag/L 2700 3800 4000 6500 19000 14000 2000 12000 14000
! Vanadium ag/L 0.05 0.02 0.02 0.02 0.07 0.06 0.01 0.71 0.07
i Zine ag/L 0.22 0.01 < 0.01 0.03 0.02 0.01 < 0.01 0.04 0.05
| pH SU 6.3 6.9 7.5 7.5 7.3 . 6. 9 ' 7.1 7.1 7.4
i Conductivity pahos/cm2 3700 6800 .6400 8900 21000 20000 4500 17000- 17000
| Dissolved Solids ag/L 4300 6800 6900 9900 29000 23000 4000- 21000 23000
|

SEPTEMBER 18. 1986

| Arsenic ug/L 9 8 12 11
_

6 9 6 2 5'
i Chloride ag/L 9 482 400 156 588 800 208 835 585

Nitrate ag/L 0.05 3.9 0.04 0.28 0.98 5.1' 40 130 5.5
| Selenium ug/L 1 26 4 9 35 29 13' 60 88
; Sulfate ag/L 6800 5000 4300 7700 -25000 14000 2100;~

6.8 7.2
14000 16000'

| pH SU 6.1 6.7 7.4 7.5 7.2 7.1 '7
Conductivity pahos/cm2 3900 8000 7000 10000 25000 19000 4200 '19000 18000
Dissolved Solids ag/L 4300 8300 6900 10000 33000 22000 3900 J22000 22000

t
- - _ _ _ .-
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TABLE C-9
(continued)

GROUNDWATER QUALITY
EDGENONT URANIUM MILL SITE

WELLS

BACKGROUND
DATE - PARANETER UNITS N112 M119 N116 N110 Mill N120 M113 M115 N118

SEPTENBER 18. 1986

CHANGE IN CONCENTRATIONS
Arsenic % 350 700 500 10 -54 -47 200 -33' -78
Chloride 1 0 -17 0 4 7 -6 -17 -5 4

Nitrate % -29 -3 -90 -57 654 '59 -56 13 45

Selenium 1 0 44 -33 --65 -62 0 -92 -68 '24 i

Sulfate % 152 32 8 18 32 0 5 17 14 |
pH % -3 -3 -1 0 -1 3 -1 -4 -3 |

Conductivity 1 5 18 9 12 19 -5. -7 12 6 |
Dissolved Solids % 0 22 0 1 14 -4 -3 5 ' -4 (

1

!
.

_
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TABLE C-10

SEDIMENT ANALYSES
CHEYENNE RIVER AND COTTONWOOD CREEK

Concentrations (pg/g)

Cheyenne River Cottonwood Creek

BELOW~ MOUTH
RR . COTTONWOOD SITE OF RED County At

PARAMETER-DATE BRIDGE CREEK BOUNDARY CANYON Bridge Mouth

CHLORIDES
JUNE 9, 1986 126. 132 122 111 46 172
PREVIOUS MAXIMUM 310 270 220 160 310 180
PREVIOUS MINIMUM 75 29 28 25 160 24

SULFATES
JUNE.9. 1986 1500 220 1200 3600 2800 2400
PREVIOUS MAXIMUM 1700 3360 1360- 600 2900 1100
PREVIOUS MINIMUM 400 300 380 380 890 680

ARSENIC
JUNE 9, 1986 11 9.3 5 8.2 12 13
PREVIOUS MAXIMUM 11 14 10 13 44 19
PREVIOUS MINIMUM 6.3 9.5 5.8 5.5 16 6.4

MANGANESE
JUNE 9, 1986 580 330 370 280 410 510
PREVIOUS MAXIMUM 560 400 440 240 640 440
PREVIOUS MINIMUM 320 370 320 220 350 270

MOLYBDENUM
JUNE 9, 1986 11 12 7 < 1 18 15
PREVIOUS MAXIMUM 15 4 5 6 19 18
PREVIOUS MINIMUM 2 2 2 2 2 2

NICKEL
JUNE 9, 1986 17 25 13 12 50 41
PREVIOUS MAXIMUM 14 28 10 10 60 28
PREVIOUS MINIMUM 10 5 5 5 25 20

SELENIUM

[ JUNE 9, 1986 < 0.05 1.1 0.08 0.05 0.6 1.5
j' PREVIOUS MAXIMUM 0.6 1.4 0.4 0.4 5.2 3.1

PREVIOUS MINIMUM 0.2 0.26 0.2 0.2 2.3 0.2

VANADIUM
JUNE 9, 1986 27 45 34 13 73 98
PREVIOUS MAXIMUM 30 21 16 18 56 94
PREVIOUS HINIMUM 10 14 10 10 41 20

_
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TABLE C-11

SEDIMENT ANALYSES'
A COMPARISON OF AVERAGE AND COMPOSITED VALUES

CHEYENNR RIVER AND COTTONWOOD CREEK
June 9, 1986

Cheyenne River Cottonwood Creek-
Below Mouth At County

RR Cottonwood Site of Red County At Mouth Bridge
Pm"TER BRIDGE Creek Boundary Canyon Bridae Mouth Duplicate Duplicate

. CHLORIDES (pg/s)
left 72 84 193 41 180 114 149 75

middle 83 50 70 103 51 79 84

right 140 154- 310 100 50 92 112
average * 98 96 193 81 94 95 90
composite 126 132 122 111 46 172 81

avg / comp ** 0.78 0.73 1.58 0.73 2.04 0.55 1.12

SULFATES (pg/g)
left 500 970 2300 910 3300 1100 1500 2600
middle 600 460' 620 670 1800 780 1900
right- 2100 3900 _3400 660 960 1900 3400
average * 1067 _1777 2107 747 2020 1260 2633

-composite 1500 220 1200 3600 2800 2400 3800
avg / comp ** 0.71 8.08 1.76 0.21 0.72 0.53 0.69

ARSENIC (ps/g)
left 12 9.7 8.2 11 14 9.7 6.4 6.8
middle 9.4 7.6 7 7.4 28 13 31
right 5 8.6 6.4 6.5 16 13 17
average * 9 8.6 7 8 19 12 18
composite 11 9.3 5 S.2 12 13 15

avg / comp ** 0. 8 0_. 0.93 1.44 1.01 1.61 0.92 1.22

MANGANESE (pg/g)
left 570 330 740 540 440 370 520 660

middle 490 310 300 440 600 700 650
right 280 360 500 290 450 320 440

j average * 447 333 513 423 497 463 583
composite 580 330 370 280 410 510 500
avg / comp ** 0.77 1.01 1.39 1.51 1.21 0.91 1.17

L
I NOLYBDENUM pg/g)
I left 10 6 < 1 9 17 < 1 5 33

-middle- 10 < 1 4 9 22 12 32

right' 9 14 10 7 20 28 22
average * 10 7 5 8 20 14 29
composite 11 12 7 < 1 18 15 21
avg / comp ** 0.88 0.58 0.71 8.33 1.09 0.91 1.38

!

|

y
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TABLE C-11
(Continued)

SEDIMENT ANALYSES
A COMPARISON OF AVERAGE AND COMPOSITED VALUES

CHEYENNE RIVER AND COTTONWOOD CREEK
June 9, 1986

Cheyenne River Cottonwood Creek
Below Mouth At County

RR Cottonwood Site of Red County At Mouth Bridge
PARAMETER BRIDGE Creek Boundary Canyon Bridge Mouth Duplicate Duplicate

NICKEL (pg/g)
-left 13 12 28 18 50 15 13 60
middle 12 11 11 12 72 23 62
right 13 36 23 8 52 44 52
average * 13 20 21 13 58 27 58
composite 17 25 13 12 50 41 55
avg / comp ** 0.75 0.79 1.59 1.06 1.16 0.67 1.05

SELENIUM (pg/g)
left <0.05 <0.05 <0.05 0.14 0.48 0.19 0.28 0.22
middle <0.05 <0.05 <0.05 <0.05 1.1 0.42 1.4
right 0.09 0.93 0.18 0.19 1.2 2.1 1.2
average * 0.06 0.34 0.09 0.13 0.9 0.9 1
composite <0.05 1.1 0.08 0.05 0.6 1.5 0.78
avg / comp ** 1.27 0.31 1.17 2.53 1.54 0.60 1.21

VANADIUM (ug/g)
left 16 10 42 15 64 10 29 70
middle 19 17 28 13 64 31 66
right 22 75 49 21 77 100 84
average * 19 34 40 16 68 47 73
composite 27 45 34 13 73 98 83
avg / comp ** 0.70 0.76 1.17 1.26 0.94 0.48 0.88

* Averages shown may not exactly equal the average of the three cross sections
because of rounding of numbers presented. Averages are calculated before
rounding.

** The average of the three cross section stations divided by the composited
sample.,
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EDGEMONT SAMPE ANALYSIS REPORT
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-D. BIOLOGICAL- |

1.0 Terrestrial

Approximately 8,900 yd'.of topsoll were excavated in two I

areas to provide additional space for stockpile of-shale
material. The first area is along the south side of the
present shale stockpile and the second area is along the west
side of the disposal basin.

1.1 Changes in Land Use

There have been two minor changes in land use outside of the
control-area. A culvert was installed in the ditch along the
county road and a service road was constucted to the fueling

' station of the support facility for improved access. This
construction will have little impact upon the surrounding area
and is located on the-maintenance yard, therefore, no
environmental monitoring program will be needed for these
changes.

2.0- Aquatic

Benthic samples were collected at four sites on the Cheyenne
River and Cottonwood Creek during June and October 1986. Fish
samples were collected at the same locations on the same day
that benthic.sampleswere collected.

Sampling Locality

Surface waters in the Edgemont vicinity are inhabited by a
variety of aquatic blota. Abundance and diversity of species
in streams in the area are greatly influenced by stream
hydrology, i.e., minimum flow; number, frequency, and
seasonality of floods; and, percent coverage and depth of
winter ice formation. In the study area, Cottonwood Creek is
a perennial stream which drainsan area south of the town of
Edgemont into the Cheyenne River. One monitoring station
(Station 5) is upstream of the mill property and a second
(Station 4) is on the mill property at the confluence of
Cottonwood Creek and the Cheyenne River. Water depth is
generally less than 0.5 meters and width varies from 0.5-2.0
meters. Mud and sand substrate dominate.

The Cheyenne River originates in eastern Wyoming and is
classified by the State of South Dakota as suitable for
propagation of warm-water, semipermanent fish life; limited
contact recreation; wildlife and stock watering; and
irrigation. The river varies seasonally from isolated pools
two to six meters wide to a flowing river 30 meterswide.
Depth ranges from zero to two meters. Sample Station 3 is
upstream from the millsite with Station 6 located several

kilometers downstream from the millsite and confluence with
Cottonwood Creek. The substrate in the Cheyenne River is
primarily sand.

17
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' (2.1,AquaticMacrothvertebrahes''

' Aquatic-macroinvertebrates were collected utilizing a.0.~1 square
-

-meter-(square-foot) Surber sampler at the four stations (Figure
42 D-1). ;Fourireplicate samples were taken at each station:1n water:-

:less=than.0.4' meters. deep. -Detailed. site descriptions-are incthe->'

-November to April 1983 semiannual report (TVA 1983).

' Samples were preserved inLformalin, placed in plastic; containers,-

and shipped to Dr. James A. Gore,' University of- Tulsa,ifor.
identification. Aquatic:macroinvertebrates were_ identified using-'

the.following literature: Baumann et al -(1977);, Beck (1979);,

-Brown'(1976); Burch-(1982);'Edmunds et al. (1976);; Leech and-,

. Chandler-(1956);-Mason (1973); Morthara and McCafferty-(1979);
~

.

Pennak (1978); Peterson (1960); Schuster and Etnier_(1978);
Szczytko and| Steward (1977); and Higgins (1977).

,

A ' total of 21 taxa were collected in the two quarterly samples
-(Table D-1). . Species collected are~found throughout the' great
' plains and more specifically.the Cheyenne-River and its:
. tributaries. June samples.showed the highest number of. taxa and

p numbers per unit' area at Station 6 and Station 5. Station 3 on
the Cheyenne. River upstream from the millsite had.the fewest
species and. numbers present.

|

-During the.0ctober sampling, Station 5 (upstream from the
millsite) on Cottonwood Creek had the highest number of species
and-individuals per unit area. .The other three stations showed a
paucity of species reflecting large population' decreases in'the~
Cheyenne River and the mouth of Cottonwood Cresk. This decrease-
may_be due to perturbations in the flow of the Cheyenne River or.
to other unknown factors but does not appear-to be due'to any
influence of decommissioning activity because Station 3 upstream
from the millsite also had reduced numbers.

2.2 Fish
.

o

During the June and October sampling periods, species present
were found during previous collections. The plains minnow, sand
shiner, and plains killifish continue'to comprise the majority of
the catch. Species present and numbers collected at each of the
stations showed no effects of decommissioning activities.

Although not found during regular sampling, the State listed
threatened plains topminnow (Fundulus sciaticus) was found on and
just upstream of the millsite on July 15, 1986. Nine individuals
were found on the the millsite and 12 upstream from the site
boundary. On September 8, 1986, the entire reach of Cottonwood
Creek to the upper site boundary was seined to collect the plains
topminnow for relocation to an area upstream from decommissioning
activities. Efforts were concentrated in the area to be cleaned
up during the fall and winter 1986-1987. A total of four plains
topminnows were collected and moved.

18
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Table _D-1

Aquatic Macroinvertebrate Assemblages Collected Near Edgemont,
South Dakota - June and October 1986

June-1986 October 1986
Station Station

Taxa '3 4 5 6 3 4 5 6

Annelida
Niadidae

Nias sp. - l' - - -- 1 1 -,

- Ephemeroptera
Caenidae

Caenis-similans - - - - - - 3 -

Brachycerus nr. Prudens- - - - 1 - - - -

Trichoptera
Hydroptilidae-

Hydroptila occidentall_s 1 1 4 5 -- - 196 -

Ceratopsyche bifida - 1 - - - -- 37. -

"
Cheumatopsyche sp. - - - 2 - - 21 -

Leptoceridae
Decetis sp. - - -- 2 - - 21 -

Hydroptilidae
;. Hydroptila sp. - - - - - - 5 -

| - Coleoptera
Elmidae-'

DubiraphiaLsp. - - - - 1 - - -

Diptera
F Chironomidae

Pupae 1 5 3 - - - --

Polypedilum halterale 1 - - - - - - -

-Polypedilum fallix - - 8 8 - - - -

Polypedilum sp. 1 5 1 - - - --

Pentaneura sp. 1 2 3 - - - --

Orthocladius sp. - - 3 7 - - - -

Psectrocladius - - - 1 - - - -

Ceratopogonidae
Bezzia-Probezzia grp. - - - 1 - - - -

Tipulidae
Tipula sp. - - - - - - 1 -

Simul 11dae
Simullum vittatum - - - - - - 11 -

Simulium sp. - 1 - 11 - - 13 -

Mollusca
Gastropoda

Physa sp. - - - - - - 91 -

Average Number of .

2
Individuals /0.1m 0.5 1.8 6.8 11.3 0.3 ~03 100.0 -

Total Taxa 2 7 6 12 1 1 11 0

- - not collected

i,sr- . -- , .. . -

, _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - -- --
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-Table D-2
'

A.: .
ISpecies Composition and Number of Fish Collected,in the

Cheyenne River.and Cottonwood Creek - -
. .

During June and October 1986 . -*
<

s
_

,
~

.

June dcto'bN-
Station Station-

4-
Species 3 4 5 -6 3 4 5 6'

.

Flathead Chub (Hyboosts gracilis) 1 1 - - - - ' ---

Plains Minnow (Hybognathus placitus) 2 1 1 .-~ 46 123 69 74-
' Sand Shiner (Notropis stramineus) 2 2- 3 3 54 141 80 77

Longnose' Dace (Rhinichthys cataractae) 3 - 7 3 -- - -

Plains'Killiftsh (Fundulus kansae) 2 23 -5 127 8 37 '57 56
River _Carpsucker (Carpoldes carpio)- - 1 - - -- - - . -

-

White Sucker (Catostomus commersoni)- - 2 2 7 - -: -

-

Green. sunfish (Lepomis cyane11us)- 4 - 2- - -
.

-

Channel catfish (Ictalurus punctatus) - - .- - - - - 2

- - not collected
.- -

k - .h

. .
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E. ENVIRONMENTAL AUDITS

'No. State. audits were conducted during this monitoring period. An
internal audit of decommissioning activities was conducted during the

7 : period July 28 through August 28, 1986, with the onsite portion of the.
_ review occurring on July 30 and 31. Only one audit finding was observed
and it concerned the lack of a Spill Prevention Control and
Countermeasures Plan (SPCC) at the project. . This situation has since
been rectified as the SPCC plan was put in place on November 26.

,
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Appendix 1

Radiological Procedures

-General-

All the radiochemical and instrumental analyses were conducted in TVA's
Western Area Radiological-Laboratory (NARL) located in Muscle Shoals,
Alabama. Alpha and beta analyses were performed on Beckman Low Beta II
or Tennelec LB 5100 low background proportional counters. For all ,

uranium results, natural uranium is assumed to have a specific activity
of 0.677 pC1/g. Samples of soils and sediments are routinely counted for
uranium and radium with germanium detection systems. If sufficient
quantitles of samples are not obtained or if there are questions
concerning the gamma spectral results, uranium or radium analyses of soil
and sediment samples may be performed by the techniques listed below.
All other samples are routinely counted for the appropriate radionuclide
as follows:

1. - Uranium: Chemical separation is performed on the sample, and the
results are measured on a Gerald-Ash Model 26/000
fluortmeter. Results are reported in p-mpg of uranium per>

unit of sample.

2. Th-230: Chemical separation is performed on the sample, and the
results are counted on a Nuclear Measurement Corporation
PC-5 internal proportional counter or Tennelec LB 5100 low
background proportional counter.

3. Ra-226: A radon de-emanation technique is used on the sample. It
is then counted in a scintillation counter using a Lucas
Cell.

4. Po-210: Chemical separation is performed on the sample; it is then
electroplated and counted on by alpha spectrometry.

5. Pb-210: Chemical separation is performed on the sample, and the
daughters are allowed to ingrow. The sample is then
electroplated and counted by alpha spectrometry.

The detection capabilities for environmental analysis given as the
nominal LLO are listed in Table A-26.

All LLD values are calculated by the method developed by Pasternack and
Harley as described in HASL-300. Factors such as sample size,

Al-1
I
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b

decay time, chemical yleid, and counting efficiency may vary for a givenp . sample; these variations may change the LLD value for the given sample..

Data were entered in. computer storage for processing specific to the
Lanalysis conducted. The data obtained by germanium detectors for uranium ,

' ~ . and radium were resolved using the appropriate analyzer: software. Data.

obtained using other systems were resolved using calculational techniques,

<on an HP-1000 microcomputer.

TVA's NARL facility participates in the Environmental Radioactivity
Laboratory Intercomparison Studies Program conducted by EPA-Las Vegas.
This program provides periodic cross-check samples of the type and

.radionuclide composition normally analyzed in an environmental monitoring
program. Routine sample _ handling and' analysis procedures were employed
in the evaluation of these samples. The results received during calendar
year.1986 are shown:ir, Table A-27. The 1 e limits based on one3
measurement were divided by the square root of 3 to correct for
triplicate determinations.

.The environmental ~ monitoring results show that concentrations of
radioactive materials'are generally below MPCs listed in Table A-28.

L 1.0 Atenspheric

AlrharticulateSamplingProcedures1.1

Air $1owratesarecalibratedonceevery6monthsinaccordance-
with established procedures. When changing the filter, all
appropriate flow and timing information is recorded before
removing the air particulate filter from the sample holder. The
filter is carefully removed by the edges only, using tweezer s,
and.placed'in an' appropriate container (that is, an envelope or
plastic bag). A new filter is placed on the filter holder, and
the starting time and flow are recorded. All appropriate time
and flow information accompanies the filter to the laboratory in
addition to the regular label features.

1.2 Radon Sampling Procedures

1.2.1 Initial development--Initally three track etch detectors were
mounted at each of the five atmospheric monitoring stations.
Each cup is positioned inside a fleid canister designed to
protect the detector from the elements. Each field canister is
mounted at a height of about 5 feet with the open mouth of the
canister facing down. The fleid canisters are identified as A,
B, or C. At the end of the first month, detector A is changed
out, with detectors B and C changed out at the end of the second
and third months, respectively. For the initial period, detector
A was in the fleid for one month, detector B for two months, and
detector C for three months. Every month thereafter one of the
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cups'is changed out'at each location,- so that each detector .
represents ~a 3-month' monitoring period with overlapping periods.

1.2.2 : Routine Changeout--Each month one of the three track etch
detectors is changed out at each station. The field detector.is
removed from the-canister and replaced with an unexposed
detector. . The date, time, and location are recorded, and the
detectors are packaged for shipment to the vendor for
processing. Any abnormalities are noted.

2.0 _ Vegetation

- 2.1 Vegetation Sampling Procedures

Vegetation is cut or broken at ground level and placed into a
plastic bag. Vegetation representative of the type normally-
consumed by animals in the pathway to humans is sampled.
Approximately 1-2 kilograms (enough to fill a 45 x 50-cm plastic
bag) is obtained for complete analysis. The sample container is
sealed and labeled with the sample type and location, date, time
sample was collected, and the name of the sample collector.

3.0 Soll

3.1 Soll Sampling Procedures

Soll is collected by removin
cm'g the top 5 cm (2 in.) of soll froman area of about 100-150 (15-23 in.'). This is done by

removing one large plug or two to five smaller ones. If a
" cookie cutter" or auger type soll sampler is available, it is
used. The sample is placed in an appropriate container (that is,
plastic bag) and sealed. All samples are double bagged to reduce
the likelihood of breakage. A label indicating the type of
sample, sampling location, date time of collection, and the name
of the collector is attached. -

4.0 Sediment

4.1 Sediment Sample Procedures,

Sedimentary matertal from the stream bed is scooped up with a
small (approximately 1/2-11ter) container along transects across
the stream, with three to five discrete sample sites along each-

transect. After settling, excess water is decanted from the
sample. The sample is transferred to a strong plastic bag or a'

1-11ter (1-quart) widemouthed plastic bottle. Bagged samples are
double bagged and/or placed into a separate plastic container to

| prevent breakage. The container is sealed securely with tape. A
label is attached denoting the type of sah41e, sampling location,

i date and time of sample collection, and the name of the sample
| collector.
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5.0 Water

5.1 Surface Water Sampling Procedures

Surface vater is collected either from the stream bank or by
wading in the stream. A clean plastic bucket is used to retrieve
all portions of the sample. The bucket is rinsed well (with
water similar to_that to be sampled) before collecting each
sample. The bucket is either attached to a rope, tossed cut into
the stream and retrieved, or the bucket is dipped below the water
level and allowed to fill. Care.is taken to ensure that debris,
stream bottom, or other materials are not allowed to contaminate
the sample. Four liters (1 gallon) or more of sample is
transferred to a 1-gallon container or, if appropriate, a 2 and
1/2-ga11on container and labeled with the sample type, location,
date, time of collection, and the name of the collector. A
cubitainer-or similar plastic container is usually used for the
water samples.

5.2 Groundwater Sampilng Procedures

Groundwater samples are taken by pumping water from the well or
by lowering a container into the well and taking a grab sample.
The pump method is used when practicable. When this method is
used, the well is pumped for at least a few minutes to allow it
to stabilize before sampling. At least 4 liters (1 gallon) of
sample is collected and labeled as outlined in the section on
surface water sampling.

6.0 Direct Radiation (TLDs)

6.1 Direct Radiation Sampling Procedures

Bulb-type Victoreen manganese-activated calcium fluoride
(Ca,F:Mn) thermoluminescent dostmeters (TLDs) are used to
determine the gamma exposure rates. The TLDs are provided by
Radiological Control (RC). The TLDs are placed at the designated
locations and secured with electrical tape. The TLDs are
deployed as close to one meter above the ground as is practical.
The date, time, location, sample collector's name, and TLD
numbers are recorded. Recovered TLDs are returned to RC in
Muscle Shoals, Alabama, where they are annealed and read with a
Victoreen Model 2810 TLD reader. The values are corrected for
gamma response, self-trradiation, and fading with Individual
gamma response calibrations and self-irradiation factors
determined for each TLD.
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ipMr. R. Dale Smith . f e ,

U.S. Nuclear Regulatory Commission 4 * m ro
Uranium Recovery Field Office N "* *
P.O. Box 25325 'A
Denver, Colorado 80225 - FE8 0 2 IS07 * d-

Dear Mr. Smith: 49tStM br*r$$g

In the Matter of ) Docket Number 40-1341 4
Tennessee Valley Authority )

In accordance with requirements of the Edgemont Uranium Mill Decommissioning
Project Source Material License (SUA-816), the Semiannual Environmental
Monitoring Report for the Edgemont Decommissioning Project is enclosed. This
report is for the. period of May 1, 1986 through October 31, 1986 and is the
eighth project monitoring report. This monitoring program report covers
environmental monitoring for the project based on: (1) the requirements of the
NRC Final Environmental Statement (FES) related to the decommissioning of the
Edgemont Uranium Mill (NUREG-0846), (2) the conditions of the Source Material
License, SUA-816, as amended in its entirety August 23, 1986 and subsequent
license amendments, and (3) discussions between our respective staffs. The
program addresses both the mill site and the disposal site and considers
radiological and nonradiological factors for each. The monitoring program covers
the following areas in detail: (a) radiological, (b) air, (c) water quality, (d)
biological and (e) nonradiological compliance monitoring.

If you have any questions concerning the enclosed report, please telephone
D. H. Level at (615) 751-2699 in Chattanooga.
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Very truly yours,

TENNESSEEVALLEYAljYHbNITb

Q :J

. L. Gridley, Director
Nuclear Safety and Licensing

Enclosure: (4)
cc (Enclosure):

Mr. Joel Smith, Administrator (Enclosure)
Office of Air Quality and Solid Waste
Joe Foss Building s p: ' r
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Pierre, South Dakota 57501
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Certifiqd By %/ . d 7Iw gp gg
An EquM Opportunity Employer


