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STACK-YELLOWCAKE AND ORE Page 1

R.AM.C.~-Lisbon Operation has no stack emission to report during the
reporting period 07/01/89 through 12/31/89. The mill was on standby for
*he entire reporting period.



QFFSITE AIR MONTTORING STATIONS

Date
COLLECTED LOCATION  RADIONUCLIDE
U-Nat
06/30/89 BM-1 Th-230
to Ra-226
09/29/89 Pb-210
Rn-222 (gas)
U-Nat
09/29/89 -1 Th-230
to Ra-226
12/29/89 Pb~210
Rn=-222 (gas)
U-Nat
06/30/89 -2 Th-230
to Ra-226
09/29/8% Pb-210
Ra-222 (gas)
U~Nat
09/29/8% -2 Th-230
to Ra-226
12/29/89 Pb-210
Rn-222 (gas)
U-Nat
06/30/89 ™M-4 Th-230
to Ra~226
09/29/89 Pb-210
Rn-222 (gas)
U~Nat
09/29/89 M- 4 Th-230
to Ra-226
12/29/89 Pb-210
Rn-222 (gas)
U-Nat
06/30/89 EM-6 Th-230
te Ra-226
09/29/89 Bekgrd. Pb-210
Rn-222 (gas)
U~Nat
09/29/89 EM-6 Th-230
to Ra-226
12/29/89% Bckord., Pb-210
Rn-222 (gas)

e) ‘WPCa is based upon gross nuclide cancentrations divided by the

area MPCa fram Table 1 on Page 14.

have been performed.
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LIQUID SAMPLES- Dissolved Radionuclides in Groundwaters

DATE: 2nd. Half 1989

MA-5

Mi-6a

MA-13

H-56

RADIONUCLIDE

U-NAT
Ra-226
Ra-228
Th-230
Gross Alpha

U=~NAT
Ra-226
Ra-228
Th-230
Gross Alpha

U=NAT
Ra-226
Ra-228
Th-230
Gross Alpha

U-Nat
Ra-226
Ra-228
Th-230
Gross Alpha

U-Nat
Ra-226
Ra-228
Th-230
Gross Alpha

GROSS

CONCENTRATION
el BCALL)
0.00 E+00

1.06 E+00
0.00 E+00
.55 E-01
.00 E+00

«17 E+03
62 E-01
15 E+01
.00 E+00
.58 E+03

.96 E+00
.50 E-02
.89 E~01
21 E~02
62 E+00
.52 E+04
.98 E-01
.00 E+00
.00 E+00
.78 E+03

.35 E+04
.13 E-0l
.00 E+00
.69 E+01
71 E+03

N O WWw S OO@mN ISR RS E o VO W, L=

ERROR
ESTIMATE

ApCi/l)
2.44 E+00
3.26 E-01
7.89 E+00
1.53 E-01
4.59 E+00

.54 E+01
.54 E-01
.71 E+00
.42 E+00
46 E+02

.87 E+0]
.39 E-01
52 E+00
.60 E+00
.01 E+03
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GROUNTWATER, DISSOLVED CHEMISTRIES-(Gross Concentrations)

Date
Collected
10/11/89
10/13/89
10/11/89
10/25/89
10/32/89
10/24/89
10/18/89
10/25/89

kocation

Mi-1
MW-4
MA-5
MW-7
MW-13
H-56
OWUT=9
RW-1

Sul fate Chloride
~md. me/l

$10.3 413.
434.2 502.
146.5 42,
8299.1 1000.
141.¢ 14.
3487.9 631.
4959.3 1597,
7710.6 1019,

w O W

0

PH
. N

7.88
7.54
7.4%
7.37
7.58
37

s

o

.51

0

.78
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Conductivity

Lurho/ent)
2950
2690
613
18300
669
10410
20633
25267

Water

60.12
134,30
150,88
146.°2

90.33

91.02

N.A,
163,50
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LIQUID SAMPLES- Dissolved Cations in Groundwaters
DATE: 2nd. Half 1989

CONCENTRATION
LOGATION  CATION —Amall)
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LIQUID SAMPLES- Dissolved Cations in Groundwaters (Cont.)

DATE: 1st. Half 1989

GROSS
CONCENTRATION LLD
LOGATION  CATION —Ama/l) (mg/1)
H-56 hs 0.150 0.001
Ba 0.10 0.01
Be 0.050 0.005
Cd 0.0% 0.00%
Cr 0.10 0.01
b <0.001 0.001
Mo 9.000 0.001
N1 0.002 0.001
Se <0.001 0.001
Ag 0.05 0.01
OWuUT-9 As 0.130 0.001
Ba <0.01 0.01
Ee 0.0% 0.00%
cd 0.05 0.00%
Cr 0.10 0.01
Pb 0.005 0.001
Mo 16.90 0.0%
Ni 0.009 0.001
Se 0.002 0.001
Ag 0.25 0.01



WATER _LEVEL DATA-Ground Surface to Water

~Pate
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
09/89
05/89
09/89
09/89
09/8%
09/89
09/89
09/89
09/8¢9
09/89

09/89
09/89

Well
Location

MA-9
Mi-10
Ma-8
H-38
H-48
H-55
H-71
H-73
R-77
H-78
LT-%
LT-6
LT-7
LT-10
LT-12
N-17
GW-19
W-20
uT-7
uT-9
D-3
D-10
DM80-2

DM80-3
MB0-4
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Depth
(£

204.30
177.29
182.5¢
105.82
146.84
120.41
$6.60
137.74
190.44
180.132
73.27
64.90
57.30
68,20
4l.14
149.37
156.75
189,60
126.35
DRY
55.53
85.10
78.94

67.02
66.80



OFFSITE SURFACE WATER

Date CONCENTRATION ERROR ESTIMATE LLD
QOLLECTED  LOCATION  RARIONUCLIDE  ____(wCi/ml) _ __(wGi/ml) . (uCi/ml)

U-Nat d 0.00 E+00 3.40 E+00 3.00 E+00
s 0.00 E+00 3.40 E+00 3.00 E+00
07/14/89 8§8-1
Ra-226 d 5.49 E-02 1.64 E-01 3.00 E-01
$ 2.61 E-01 6.88 E-02 7.00 E-02

d= dissolved WPCWw's are based upon the limits set in 10 CFR 20, Appendix B.
s* surpended

88

O

- o



SQIL -~ Annual requirement ONLY.

DATE
COLLECTED LOCATION
07/14/89 -1
07/14/89% M- 2
07/14/49 M-4
07/14/8¢9 MM-6
Bokgrd.

TYPE/PORTION

(ANALYZED

Grab/Surface

Grab/Surface

Grab/Surface

Grab/8Surface

SEDIMIENT -~ Annual requirement ONLY.

DATE
COLLECTED

07/14/89

MOCATION

88-1

TYPE/PORTION
ANALYZED

Grab/Surface

(a)

U-Nat
Ra-226
Fb-210

U~Nat
Ra-226
Pb-210

U-Nat
Ra-226
Pb-210

U-Nat
Ra-226
Pb-210

(a)
GROSS

RADIONUCL I DE
U-Nat

Ra-226
Pb~210

ERROF.
CONCENTRATION

o Vi- ) -

10 E+00
.35 E-01
.70 E+00

 J
4
4
0.00 E+00
6.51 E-01
1.Cl E+00
0.0
7
1
3
$
1

ERROR
CONCENTRATION
(pCi/q).

2.30 E+01
1.51 E+00
0.00 E+00
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ESTIMATE
LeCifa).

59 E+00
77 E-02
.40 E+00

1

(3

2

1.31 E+00
1.43 E-Q1
2.74 E+00
1.31 E+00
1
3
1
1

.44 E-01
.41 E+00

.31 E+00
.01 E-01
4.60 E+00

ESTIMATE
ApCi/a).
9 E+00

3 E+00
9 E+00

8 B b
30 -3

LLD
(pCi/g)

4.0E-02
4.0E-02
4.0E+00

7.3E-01
3.0E-01
5.0E+00

7.3E-01
3.0E-01
6.0E+00

7.3E-01
3.0E-01
8.0E+00

LLD
(pCi/g)

4.0E-02
7.0E~02
5.0E+00
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VEGETATION Annual reguirment,

ERROR
MONTHS CONCENTRATION  ESTIMATE  LLD
OOLLECTED  LOCATION TYPE/PORTION ANALYZED RADIONUCLIDE __ (aCi/Kg) . _(uCi/Kg) (wCi/Kg)

Ra-226 5.30 E-05 1.80 E~05 4.0 E-06
May Aug. IM-1 Camwp./Dry Vegetation Pb-210 1.64 E-05 1.00 E-05 6.0 E-06
Sept .

Ra-226 1.21 E-04 4.00 E-05 8.0 E-06
May Aug. MM-4  Comp./Dry Vegetation Pb-210 9.10 E~05 9.80 E-05 3.0 E-05
Sept .

Ra-226 5.60 E-05 1.80 E-05 2.0 E-06
May Aug. MM-6 Comwp./Dry Vegetation Pb~210 6.59 E~05 1.70 E<0%5 1.0 E-0§
Sept .

Vegetation sampled annually, three times during grazing season,
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Reporting Period: 1 July 1989 through 31 December 1989
Interrael Radiation Exposure:
The most probable pathway is inhalation of airborne particulates.

50 year dose commitment (mrem)

3rd Qtr. 19%%

(£) (f) (f)
RADIONUCLIDE WHOLE RODY BONE LUNG
U-Nat 1.47 E-02* -2.52 E-01* =5.06 E+00*
Th-230 -1.86 E-01* ~6.566 E+00% ~3.58 E+00%
Ra-226 4.02 E-03 4.02 E-02 8.59 E-01
4th. Qtr. 1989

(f) (f) (f)
RADIONUCLIDE WHOLE BODY BONE LUNG
U-Nat -1.25 E-03* =2.14 E~02% -4.56 E-02%
Th-230 8.30 E-04 2,98 E-02 1.61 E-02
Ra-226 8.56 E-03 8.56 E-02 1.83 E+00

*Calculations resulted in negative radionuclide concentration

External Radiation Exposure:

3rd Qtr, 1989 ‘
EM Site #4- EM Site #6 = Net Exposure
13,0 nvem/qtr,- 13.0 mrenyqtr. = =0.5 <0 mrem/qtr.

4th, Qtr. 1989
EM Site #4-BM Site #6 = Net Exposure
15.0 mrem/qtr- 16.5 mrem/qtr = ~1.5 <0 mrem/qtr.

(£) based upon nuclide concentrations.
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DOSE CONVERSION CALCULATION FOR INHALATION OF AIRBORNE PARTICULATES
B2 _ENVIRONMENTAL MONITORING SITE NO.

4 (NEAREST RESIDENCE MONITOR)
(Gross Concentration) - (Background Concentration) = (Net Concentration) in uCi/ml

since: E12 uCi/ml = pci/M°
Net Concentration (uCi/ml) x E12 = Net Concentration (pCi/MY, then:

Net Concentration (pCi/rA %X Dose Conversion Factor (mr-n/pCi/N§ = Dose (mrem)

3rd. Qtr, 1989 ORGAN DOSE

BM-4 EM-6 EM-4 CONVERSION
NUCLIDE GROSS -  BACKGROUND =  NET x E12 ’ TR
U-Nat 0.00 E+00 3.18 E-15 = -3.18 E-15 (pCi/M) x £y
Th-230 1.01 E-15 2.13 E-18 s 1.2 E-15 (pei/M) x £is
Ra-226 4.40 E-16 3.10 E-16 : 1.30 E-16 (pei/MY x fig
Organ Dose Conversion Factors (Fi)

From Table A-1 of "Compliance Determination Procedures for Environmental Radjation
Protection Standards for Uranium Recovery Facilities, 40 CFR 190, November 1980".

Whole Body Bone Lung

U~Nat 4.62 79.4 169,
Th-230 166. 5950, 3220.
Ra-226 30.9 309, 6610,
Ctr. 198%
U-Nat
Whole Body (=3.18 E-15) (1 E12) (4.62) = ~1.47 E-02 <0 mrem/yr
Bone (=3.18 E-15) (1 E12) (79.4) = =2,52 E-Q1 <0 mrem/yr
Lung (=3.18 E-15) (1 E12) (1590) = ~5.06 E+00 <0 mrem/yr
Th230
Whole Body (-1.12 E-15) (1 E12) (166) = ~1.86 E-01 <0 mrem/yr
Bone (=1.12 E-15) (1 E12) (5950) = <«6.66 E+00 <0 mrem/yr
Lung (=1.12 E-15) (1 E12) (320C) = ~3,58 E+00 <0 mrem/yr
Ra226
Whole Body (1.3 E-16) (1 E12) (30.9) = 4.02 E-03 mrem/yr
Bone ( 1.3 E-16) (1 E12) (309) = 4.02 E-02 mrem/yr
Lung ( 1.3 E-16) (1 2) (6610) = 8.59 E-0]1 mrenyyr
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nos: CONVERSION CALCULATION m xm'nou OF Alm PART!GJUA‘I‘!S

(Cross Cancentration) - (Background Concentration) = (Net Concentration) in uCi/ml
since: E12 x uCi/ml = pci/M®
Net Concentration (uCi/ml) x E12 = Net Concentration (pCi/Ms). then:

Net Concentration (901/!43 X Dose Conversion Factor (mrcn/pCi/M? * Dose (mrem)

4th, Qtr, 1989 ORGAN DOSE
P-4 EM-6 -4 . CONVERSION
NUCLIDE GROSS -  BACKOROUND =  NET st 3 FACTOR
U-Nat 1,34 E-15 = 1,61 E-15 & -2.70 E-16 (poi/M) x £y
Th-230 2,71 B-16 - 2.66 E-16 s 5.00 E-18 (poi/M) x £i,
Ra-226 6.15 E-16 ~  3.38 E-16 . 2.77 B-16 (poi/M) x #i4

Organ Dose Conversion Factors (Fi)

From Table A-1 of "Conpliance Determination Procedures for Pnvironmental
Radiation Protection Standards for Uranium Recovery Facilities, 40 CFR 190,
November 1980",

Whole Body Bone Lung
U-Nat 4.62 79.4 169,
Th-230 166, 5950, 3220,
Ra-226 30.§ . 309, 6610.

2nd Qtr, 1989

Whole Body (=2.70 E-16) (F12) (4.62) = -1.25 E~03 <0 mrem/yr
Bone (-2.70 E-16) (E12) (79.4) = -2,14 E-02 <0 mrem/yr
2.70 E-1

Lung (=2. ~16) (E12) (169) = ~4,56 E-02 <0 mrem/yr
o2€ :
Whole Body (2.77 E-16) (E12) (30.9) = B8.56 E-03 mrem/yr
Bone (2.77 E-16) (E12) (309) = 8.56 E-02 mrem/yr
Lung (2.77 E-16) (E12) (6610) = 1,83 E+00 mrem/yr
The30
Whole Body (5.00 E-18) (E12) (166) = 8,30 E-04 mrem/yr
Bone (5.00 E-18) (E12) (5950) = 2,98 E-02 mrem/yr
Lung (5.00 E-18) (E12) (3220) = 1.61 E-02 mrem/yr
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DIRECT RADIATION

AVERAGE
DATES MONITORED _LOGATION = EXPOSURE RATE (mr/gtr.) ERROR ESTIMATE (mp/qtr.)
07/01/89 to -1 16.0 5.1
09/30/89
10/01/89 to -1 17.0 4.9
12/31/89
07/01/89 to EM-2 22.0 5.3
09/30/89
10/01/89 to M-2 23.0 5.1
12/31/89
07/01/89 to M- 4 13.0 4.9
09/30/89
10/01/82 to M-4 15.0 4.8
12/31/89
07/01/89 to EM-6 13.5 5.0
09/30/89 (Background)
10/01/89 to ™-6 16.9 4.8

12/31/89 (Background)
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Bio Assay results {or the reporting period 1 July 1989 to 3] December 1989:

No urine sample exceeded the 15 ug/l action level, during the period of time
covered by this report.
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SUPPLEMENTARY INFORMATION

Surface Water and Sediment Sampling Site (See Attached Map)
SITE RIRECTION FROM MILL LOCATION
88-1 W West Coyote Wash

S1TE DIRECTION FROM MILL LOCATION

(IM-1) SE South property boundary

(EM-2) W West property boundary

(MM-4) N Nearest resident, approximately
1l mile north of property
boundary

(EM-6) NW 10.5 miles northwest of the
mill
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