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OGLE PETRCLEUM INC.

Teczpnons (805) 969-5941 ' P.O. Box 5549
Terecorrer. (805) 969-327: 559 San Ysowo Roao
Terex No. 638-430 Santa Bamsana, Cavirornia 93108

December 27, 1979
PLEASE DIRECT REPLY TO!

150 North Nichols Avenue
Casper, Wyoming 82601
(307) 266-6456

Land Quality Division

Department of Environmental Quality
Hathaway Building

Cheyenne, Wyoming 82002

and

Uranium Recovery Licensing Branch
Division of Waste Management

U. S. Nuclear Regulatory Commission
Washington, D. C. Z0555

RZ: License to Explore No. 38
Source Material License No.
SUA-1336, Docket No. 40-8693
SUBJECT: Quarterly Report

Gentlemen:

In accordance with the referenced Licenses, Ogle Petroleum Inc. (OPI) here-
with presents the Quarterly Report for its pilot (R & D) in-situ uranium solution
mining operation in the Bison Basin area of %“Wvoming. The period covered by this
report is August 1, 1979 through October 31, 1979. The submittal of this Report
has been delayed in order to receive the analytical water quality data from the
commercial laboratory.

l. OPERATIONAL SUMMARY

1.3 Mining

As described in the previous Quarterly =eport, OPI commenced mining a por-
tion of the one-acre test area on May 1, 1972 using a sodium carbonate/bicarbonate
based lixiviant. Oxygen was used as the primary oxidant. Mining operations ter-
minated on July 31, 1979 followed immediatel:s thereafter by the commencement of
aquifer restoration activity. During the three-month mining phase, approximately
1,600 pounds of uranium (U3Og) were recovere: from the ore zone at an averacge
recovery head gjrade of 82 mg/l and an average flow rate of 19.4 gpm. About 25
aguifer pore volumes were circulated through =he production zone.

I Restoration 9’0240] 5

The groundwater restoration activity cormenced in early August and termi-
nated in mid-Szptember. The restoration procram consisted of the following:
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l. August 1, 1979 thru August 4, 1979: The addition of leaching
chemicals to the lixiviant ceased; however, the fluids continued
to be circulated through the wellfield and the processing plant
to lower the concentration of uranium.

2. August 5, 1979 thru August 9, 1979: One aquifer pore volume,
approximately 115,000 gallons, was pumped from the wellfield to
the evaporation pond after routing the fluid through the pro-
cessing plant to remove uranium.

3. August 10, 1979 thru September 14, 1979: Fluids from the re-
covery wells were routed to a reverse osmosis (R. O.) unit.
The clean water (permeate) from the R. O. unit was reinjected
at the wellfield. The concentrated brine (reject) from the R. O.
unit was discharged to the evaporation pond.

During the 36-day restoration period, the circulation of approximate!y
eight aquifer pore volumes through the R. O. unit and the wellfield reduced the
concentration of all chemical species tested to less than baseline values or
drinking water standards with the exception of %“otal carbonate which does not
have a drinking water standard. Tables 1 through 5 present the restoration
phase analytical water quality data.

Utilization of an R. O. unit to achieve acuifer restoration was very
successful at OPI's Bison Basin R & D projecz. The average split between per-
meate and brine for the 36-day period was 38% (38% of the inflow was rejected
to the evaporation pond as brine). This relatively high split reflects typical
startup adjustments and operator familiarization. The split improved as the
restoration effort continued, reducing to 27% during the last 14 days of opera-
tion. OPI is confident that, based on the knowledge gained during the R & D
period, a split of 10% to 20% will be achievable with a commercially-sized R. O.
unit containing membranes specifically designed for the Bison Basin operation.
These membranes will have higher reject capacity and use larger pump pressures,
thereby reducing the percent of inflow rejeczed to the evaporation ponds as
brine.

Metallurgical calculations indicated that approximately 153 additional
pounds of uranium (U30g) were recovered during the restoration phase of the
project.

1.3 Post Restoration 9'0240 ] 6

The post restoration phase of the pilot croject which started on September
15, 1979 consists of the monthly sampling of the five restoration sampling wells
(see Figure 1 for location) in order to assess the water quality stability of the
restored orebody aquifer. The analytical results of the first and second monthly
post restoration water quality monitoring events are also presented in Tables 1
through 5.

OGLE PETROLEUM INC.
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The post cestoration water quality sampling program will continue for a
total of six months from the date restoration was completed. A physical prob-
lem with one of the restoration sampling wells has caused OPI to modify the
post restoration sampling program. Well 303-6-P 7 (see Figure 1 for location)
has a pump stuck in it such that it is difficult and time consuming to obtain
a water sample. Because of this problem and the fact that Well 303-6-P 7 is
not one of the two critical restoration sampling wells, OPI has discontinued
the monthly sampling of Well 303-6-P 7 until the anticipated final round of
post restoration sampling on or about March 15, 1980.

Review of the post restoration values indicate: that calcium and bicarbonate

concentrations are unusually high in well 303-6~-P 31. In the case of calcium,
it is even higher than that observed during the mining phase. These high values
are thought to be a result of the precipitation of calcium bicarbonate in the
vicinity of the well bore that may have occurred while injecting leaching fluids
during the mining phase. Apparently, the precipitate is now solubilizing and
resulting in uncharacteristically high values for calcium and bicarbonate.
While these two ions are not toxic, it is considered quite unusual and will be
investigated further. This same phenomenon does not appear to be happening on
the recovery side of the wellfield as evidenced by the water quality data from
Well 303-6-P 22,

2. AVERAGE FLOW RATES TO THE PLANT

The average flow rates to the processing plant during the reporting period
are as follows:

02-01 thru 08-09-79 17.9 gpm

3. AVERAGE FLOW RATES TO THE R, O. UNIT

The average flow rates to the R. O. unit during the reporting period are
as follows:

08-10 thru 08-31-79 17.3 gpm
09-01 thru 09-14-79 19.6 gpm

09-15 thru 10-31-79 ¢ gpm 9'02A01 7

4. AVERAGE FLOW RATES TO THE EVAPORATION POND

The average flow rates to the evaporation pond during the reporting period
are as follows:

OGLE PETROLEUM INC.
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08-01 thru 08-04-79
08-05 thru 08-09-79
08-10 thru 08-31-79
09-01 thru 09-14-79
09-15 thru 10-31-79

1.2 gpm
13.3 gpm
7.1 gpm
5.3 gpm

0 gpm

5. TOTAL NUMBER OF GALLONS INJECTED AND RECOVERED

The total number of gallons injected ané recovered at the wellfield during
the reporting period are as follows:

08-01 thru 08-04-79
08-05 thru 08-09-79
08-10 thru 08-31-79
09-01 thru 09-14-79
09-15 thru 10-31-79

TOTAL

DIFFERENCE

Gallons Injected Gallons Recovered

101,952 108,864
27,506 123,267
299,696 524,624
288,677 395,525

0 0

717,831 1,152,280

434,449

6. WASTE VOLUMES GENERATED AND WASTE CONCENTRATIONS

6.1 Waste Volumes

The total volume of liquid waste effluert discharged to the evaporation
pond during the reporting period is tabulated below:

08-01 thru 08-04-79
08-05 thru 08-09-79

0B8~10 thru 0$-14-79
09-15 thru 10-31-79

Source Volume (Gallons)
Processing Plant Bleed 6,780
Aquifer Pore " olume

Transfer 95,907
R. O. Unit ReZect (Brine) 331,752
None 0
TOTAL 434,439

98024018
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6.2 Waste Concentrations

6.2.1 Processing Plant Bleed

CONCENTRATIONS
(mg/1 unless otherwise indicated)
Sample Date Sample Date Sample Date

PARAMETER* (06-01~79) (07-06-79) (08-03-79)
pH (pH units) 7.9 6.8
Specific Conductivity

(micromhos/cm) 7150 7400 5525
Ammonia (as N) - 0.1 0.18
Nitrate (as N) 64 170
Nitrite (as N) -0.01 0.6
Bicarbonate 708 891
Carbonate 0 0
Calcium 5% 189
Chloride 1570 1950
Boron - 1.0 = 1.0
Fluoride 0.35 0.28
Magnesium 49 57
Potassium 27 21
Sodium 1644 1648
Sulfate 1850 470 925
Aluminum -0.05 1.29
Arsenic 0.09 0.02 -0.01
Barium -0.05 -0.05
Cadmium -0.002 -0.02
Chromium -0.01 -0.01
Copper -0.01 0.06
Iron 0.18 0.14
Lead -0.05 ~-0.05
Manganese 0.15 10.08
Mercury -0.001 -0.001
Nickel -0.04 0.11
Selenium -0.01 -0.01 -0.01
Zinc 0.06 0.30
Total Dissolved Solids 5278 4966 4084
Molybdenum -0.05 -0.05
Vanadium -0.05 -0.05
Uranium 32.0 21.0 6.40
Radium-226 (pCi/l) 75.623.22 24024.97 49218
Thorium=230 (pCi/1l) 25.2211.2 2.38#1.20

*In accordance with NRC License SUA-133%4, only those parameters underg'ozao ] 9

lined require analyses and reporting,
-Means not detected at level indicated.

OGLE VETROLEUM INC.
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6.2.2 Reverse Osmosis Unit Bleed

AVERAGE CONCENTRATION

PARAMETER (mg/1 unless otherwise indicated)
Calcium 75

Sodium 1000

Chloride 600

Uranium 0 to 10

Sul fate 4500

Total Carbonate 400

Specific Conductance (micromhos/cm) 9000

PH (pH units) 7

7. EXCURSION MONITOR WELL AMNALYTICAL RESULTS

The excursion datection monitoring progran was discontinued at the end of
the mining phase on July 31, 1979 which was also the last day of the previous
reporting period. All the data, however, from the excursion detection monitor-
ing program were not available from the commercial laboratory at the time the
last Quarterly Report was submitted. Therefore, the excursion detection monitor-
ing data for the entire mining phase are included with this Report in both tabu-
lar form (Tables 6 through 11) and in graphizal form (Attachment I). The loca-
tions of the six excursion monitor wells are shown on Figure 1 (Wells 303-6-M 1
through 303-6-M 6).

8. EXCURSION MONITOR WELL WATER LEVELS

As required by the referenced Licenses, OPI measured the depth to the water
surface in each excursion monitor well every time the wells were sampled. These
measurements were taken prior to pumping the well for the water quality sample
collection. The results of these water surface measurasments are presented in
Attachment II.

Sincerely,
CGLE PETROCLEUM INC.

. = 7
2 52'/’.’ - / /‘5 //g, Y
Glenn J. Catchpole, Project Manager

GJIC:3im
Attachments

CC: NRC, Regi IV
Oak Ridgeogational Labcratories 9 '02 4 0 2 0

OGLE PETROLEUM INC.
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vage 1 of 2 -~
TABLE | i
RESTORATION INFCRMATION
WELL 303-6-P 7
(Units: mg/1 unless otherwise irdicated)
| BASELINE VALUES ﬂ RESTORATION AND POST RFSTORATION VALUES
—S_a;;-le Sample Sample Sample ﬁ Sample Sample Sample Sample Sample Sarple Sar:le Simple
Round Round Round Round Round Round Round found Rouné Bound Round kound
jrumier 1 Number 2 Wurier 3 Number 4 Baseline Number 1 Number 2 Number 3 Number 4 Number 5 Nunber 6 ‘urber 7 Number 8
TAFANETER | 09-03-78 09-28-73 10-12-78 10-23-78 Mean 08-05-79 09-05-79 10-05-79 11-C05-79
== 1zH units) ' 9.2 9.5 9.8 2.y 9.5 8.1 9.2 B.6 7.9
Tz23] Dissclved Solias 13%8 1612 uoc; 1486 1464 137 1372 1458 1350
fzzzific Conductivity
Imicrorhos/cm) 1770 1785 1775 1750 1770 1725 1725 1725 1725
Armonia (as M) 0.25 0.07 0.22 2.0 0.64 - 0.1 0.62 -0.10 - 0.1
~itrate f(as X) -0.01 0.03 ~0.01 0.26 0.08 -0.01 0.02 0.01 0.03
Riz=ive fa= ') -0.M -0.01 -0.01 =0.01 -0.01 0.10 -0.01 0.02 -n.01
Ficsrbonase an a5 73 61 79 110 61 85 110
tiriorote 24 6 36 36 13 o 36 24 0
T2liaum 28 12 18 18 19 40 35 37 26
-:.' loride O 34 32 34 36 34 36 26 30 30
=Iron = - 1.0 - 1.0 e - 1.0
Tilisride 1.05 1.20 1.13 0.91
“sznesium L 1 4 3 2 3 0 “ 2 8
Fetassiam 'E’ 8 13 9 10 10 11 10 8 7
Sclium R‘; 41a 4en 437 465 445 410 434 436 459
Sulfate ~O 800 975 850 900 881 860 616 826 830
Z1luminum -0.05 -0.05 -0.05 -0.05
Arsenic -0.01 -0.01 -0.01 -0.01 -0.01
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taoe 1 of 2
TABLE 2 ,

RESTORATION INFCRMATION
WELL 303-&-P 16

(Units: mg/]1 unless otherwise irdicated)

y2un2096

. BASELINE VALUES i RESTORATION AND POST RESTORATION VALUES
Samzle Samrle Sample Sample Sample Sample Sample Sample Samgle Sarsle Sample Sample
Eound Round Round Round Round Round Round Round Round ®ound Round Round
tunber 1 Number 2 MNumber 3 Number 4 Baseline Number 1 Number 2 Number 3 Number 4 Number 5 Number & Number 7 Number 8
TASAMETER 09-13-78 09-28-78 10-19-78 10-28-78 Mean 08-05-79 09-05-79 10-05-79 11-05-79
== {eH wnits) 9.3 9.2 9.0 9.4 9.2 8.3 8.5 8.6 8.0
Trzz2l Dissolved Solids 1358 1620 1338 1526 1385 1272 1350 1442 1310
Fzzcific {enductivity
{micrerihos/om) 1740 1850 1750 1785 1781 1800 1725 1615 1325
irrania las ') 0.312 0.10 0.15 2.9 0.82 0.25 0.44 -0.10 - 0.1
Litrate (a5 ) 0.16 0.39 -0.01 0.33 0.22 0.02 0.02 -0.01 0.02
Raztiee fas ') -0.01 -0.01 -0.01 -0.01 -0.01 ~-0.01 -0.01 0.02 -0.01
il ovhonate 98 a5 L] as 91 8BS 122 146 115
liriorate % 36 36 a8 39 24 12 ] o}
Irlcium 32 25 29 29 29 51 38 30 34
36 30 30 30 31 28 30 8 32
- 1.0 - 1.0 - 1.0 - 1.0
0.89 1.20 1.0 1.03
4 6 5 3 - 3 1 6
7 11 8 9 9 11 9 7
429 485 320 433 417 425 417 433 432
LE L 1000 770 870 867 806 759 B804 817
-0.05 -0.05 -0.05 -0.05
-0.01 ~0.01 -0.01 -0.01 -0.01

PGP —————




SAsE 2 jcon't) Page 2 of 2 »
S 3:~c=P 16
L___ BASELINE VALUES n RESTORATION AND POST RESTORATION VALUES
Saxle Sample Sample Sample Sample Sample Sample Sample Sample Sarrle Samrle Sample
#cund Round Round Round Round found Round Round Round Round Round kound
tiumier 1 Rumber 2 Number 3 MNumber 4 Baseline || Number 1 Number 2 Number 3 MNurber 4 RNurber 5 Humber & Nurter 7 Nurber 8
FREAMETEIR 09-13-78 0%-28-78 10-19-78 10-28-78 Mean 08-05-79 09-05-79 10-05-79 11-05-79
faiviem -0.05% -0.05 -0.05 ~0.05
ainim -0.002 -0.002 -0.002 ~-0.002
Shromiuve -0.01 -0.01 -0.¢1 -0.01
arser -0.01 -0.01 -0.01 -0.01
Iren 0.02 -0.01 0.13 -0.01 0.04 0.03 0.01 0.01 0.07
~=:3 -0.0% -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -0.05 -¢.05
arganese -0.01 ~0.01 -0.01 -0.01
Yeriury -0.00) -0, 001 -0.001 ~0.001
iizsel ~-0.04 -0.04 -0.04 -0.04
Fzleniun -1y, 01 -0.01 -0n.01 -0.01 -0.01 -0.01 -0.0} -0.0} -0.01
= 4 I -0, 61 -0.0% -0.01 -0.01 -0.01 -0.01 -0.01 -0.01 0.01
“alvbdenun -0.05 -0.05 -0.05 -0.05
Taradium -n.05 -0.05 ~-0.05 =-0.05
Jrenium -0.001 ~0.001 ~0.001 -0.001 -0.001 0.007 ©.003 -0.01 0.002
Faliam-226 (pCi/1) 10.5%0.4 7.0:0.3 8.7:0.4 12.1%20.3 9.58 5.4:0.4 7.17:0.55
ThcTium-230 (pCi/l) * 1.441.2 6.642.9 1.040.7 0%0.5 3.00

2092046

L3TES: Mining terminated on July 31, 1979,
Elank space indicates analysis of parameter not required.
- ‘means not detected at level indicated.

*Mean Baseline based on Sample Rounds 1, 2, and 3.

Restoration started on August 5,

4979 and terminated ¢n September 14, 1979,

- s v———
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(Units:

TABLE 3

WELL 303-6-P 19

RESTORATION INFCRMATION

mg/1 unless otherwise indicated)

Figqe 1 of 2

BASELINE VALUES

RESTORATION AND POST RESTORATION VALUES

-.n le Sample Sample Sample Sample Sanple Sample Sample Sample Sample Sample Sample
Eound Round Round Round Round found Round Round round Round Round Round
Humter 1 Number 2 Mumber 3 Number 4 Baseline Number 1 HNumber 2 Number 3 Number 4 Number S Number 6 umber 7 Number 8
FATATTIER 09-03-78 09-28-78 10-12-78 10-24-78 Mean 08-05-79 09-05-79 10-05-79 11-05-7¢%
¥ 124 gmits) 31.3 11.4 10.1 10.8 10.9 8.4 8.6 8.8 8.0
Totzl Dissolved Solids 1348 1560 1462 1520 1472 1314 1418 15€0 1640
fresific Corductivity
imicromhos/em) 2080 1750 2100 1850 1945 1800 1800 1200 1825
tmrcmia (as W) 0.25 0.10 0.18 2.2 0.68 0.24 0.34 =0.10 - 0.1
Ritzate (2s N) 0.16 0.37 -0.01 0.23 0.19 -0.01 0.04 0.03 6.03
Nizrice (es %) -0.01 -0.01 -0.01 ~0.01 -0.01 -0.01 -0.01 -0.01 -0.01
Zirarbonate ® 0 (8] 1 0 31 85 122 98 93
lerrarats 29 I 24 24 27 24 24 12 0
2irium 19 62 56 3t 49 56 26 32 14
cnleride 52 40 40 32 41 30 28 22 24
Zoron - 1.0 - 1.0 - 1.0 - 1.0
Tleoride 1.00 1.0% 1.07 0.70
TETHeR 1 um e ] [§] 0 a 0 3 S 17
FOLASS1IUn 14 16 11 10 13 11 10 10
Sodium 441 442 447 448 444 416 434 500 sS08
Splfave 820 960 900 950 907 807 774 1013 1075
| Aluminum -0.05 -0.05% -0.05 -0.05%
srsenic -0.01 -0.01 -0.01 -0.01 -0.01

*Mean Baseline value based on Sample Round 3, anal
**Analytical error also suspected for Magnesium during the baseline period.

ical error suspected in Rounds 1, 2, and 4.
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TABLE 4

RESTORATION INFCRMATION
WELL 303-6-p 22

(Units: mg/} unless otherwise irdicated)
= BASZLINE VALUES " RESTORATION AND POST RESTORATION VALUES
Sa=ple Sample Sample Sample Sample Sarmple Sample Sample Sample Sarple Sample Sample
Round Round Round Round Round Round Round Round Round Roand Round Rcund
Nurbter 1| Number 2 “umber 3 Number 4 Baseline Number 1 RNumber 2 HNumber 3 Number 4§ Number 5 fNumber & tNumber 7 Number 8
TRAIAMETER 09-12-78 10-06~-78 10-19-78 10-28-78 Mean 08-05-79 09-05-79 10-05-79 11-05-79
v
== IpB enics) 9.5 9.5 19.6 10.7 10.1 7.8 7.0 8.2 7.9
=31 Dissolved Solicds 1486 1399 1612 1812 1602 2842 1192 1476 1530
sreézific Czhductivity
imicrorfos/cm) 1850 1900 2100 2125 1994 3850 1725 1775 1775
ir--cria las W) 0.10 0.20 0.19 2.9 0.85 | 0.21 0.41 -0.10 = 9.2
Litrate {25 N) -0.01 -0.01 -0.01 0.07 0.03 ©.04 0.03 0.03 0.03
-zrite tas W) -0.01 -0.01 -0.01 -9,01 -0.01 -0.01 -0.01 -0.01 -0.0z
Zicirboresew 61 61 3] 0 61 683 293 159 163
- 18 36 24 36 28 e 0 0 0
E.Zium 29 29 39 a1 34 112 a7 4& 43
saioride 3G 30 28 30 31 394 68 3o 52
zoron - 1.0 - 1.0 - 1.0 - 1.0
Tlloride 0.70 0.98 0.84 0.81
acresiam 4 G El 3 4 40 2 9 12
Fszassivs 10 9 10 11 1c 13 9 8 8
Soiium 417 468 490 492 472 841 3718 471 508
=4l %rte 880 965 1040 1i00 9296 394 532 914 944
Zlzminum -0.905 -0.05 -0.05 -0.05
2reznic -0.01 -0.01 -0.01 -0.01 -0.01

*Mean Baseline value based on Sample Rounds 1 and 2, analytical error suspected in Rounds 3 and 4.
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{Units:

TABLE 5

Page 1 of

FESTORATION TNFORMATION

WELL 303

5-P 31

mg/l unless otherwise indicated)

2

BASELIXNE VALUES

RESTORATION AND POST RESTORATION VALUES

Samj le Sanple Sample Sample Sample Sample Sample Sample Sample Samgle Sargle Samrle
Round Round Round Round Round Round Round Round Round Round Round Rour3
Rumber 1 Number 2 Number 3 Number 4 Baseline || Number 1 HNumber 2 Number 3 Number 4 Number 5 Number € tumber 7 Humber &
FATAMETER 09-12-78 09-26-78 10-20-78 10-28-78 Mean 0B-05-79 09-05-79 10-05-79 11-05-79
=2 (pH units) 9.2 8.8 8 8 3.8 8.9 7.6 7.0 7.6 7.4
T2z21 Dissclved Solids 1428 1336 1402 1606 1443 3282 85 822 1340
Srezific Conductivity
{micromhos/cm) 1750 1825 1770 1750 1774 4350 115 1115 1700
mzonia (as N) 0.10 « 35 0.14 1.8 0.55 .19 -0.01 -0.10 - O.X
Yiatrate (as N) 0.26 -0.01 0.05 0.15 0.14 0.10 0.04 0.03 0.02
nitnite foas W) =n.0t -0.m ~0.01 -0.01 -0.01 0.04 -0.01 -0.01 -0.0}
Eicarbonate 104 104 110 a8 104 B30 37 207 242
Zarconate e i8 24 24 24 o 0 0 4]
Talzium 6 n N N 32 112 2 107 195
Chloride i 32 i1 33 33 590 24 56 Ba
Scrin - 1.0 - 1.9 = 1.0 - 1.0
Fluoride 0.%0 0.9% 0.89 0.63
achasium 3 8 6 a 5 21 o 10 15
Forassium ? 8 8 7 20 3 3
Zodium 424 406 452 456 434 1146 23 152 238
Zalfave 820 810 840 940 852 1067 0 359 675
Aiuminum -0.05 -0.05 -0.05 -0.05
srsenic -0.01 -0.01 -0.01 0.056 0.02
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FARAMETER

=¥ (r3 units)

Tczal Dissolved Solids

*Zrecific Conductance
) (mhos/cm)

*>—monia {as N
Nizrate (as N)
Nizrite (as N)
nate
arbonate

3 Y

n

AR RS |

.
2" MmNy
1
18 s e

(L ]

;

~loride

1)

(o]
=

oride
nesiunm
ssium

’

i
Wk

"

.

Wy
0

Ll £ N4}

3 Moo
§

ate
10um

-

b LA

wrsenic
LT 1N
Z3imium
Cromium
Czoper
Iron
i=ad
Yangancse
Morcary
nizkel
Selenium
Zinc

Gy () i

borate + Bicartonate

N Molybdenum
™ vanadium
*Uranium

Radium 226 (pCi/l)
T-orium 230 (pCi/l1)

MONTTOR WELL 303-6-M 1

OPERATIONAL WATER QUALITY DATA

P

NZTES: All values in mg/1 except as otherwise noted.

- Means not detected at levels indicated.

SAMPLE SAMPLE SAMPLE SAMPLE SANPLE SAMPLE SRET
UPPER ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUKRD S ROIMD 6 KCUND 7
BASELINE CONTROL Collected Collected Collected Collected Collected Collected Colle-ted
MEAN LIMIT 5-15-79 6-01-79 6-13-79 6-26-79 7-10-79 7-24-79 8-07-79
9.6 11.6 10.3 9.5 8.0 8.5 9.5 9.2 8.8
1680 1330 1316
1860 2232 1775 1825 1825 1750 1785 1750 1775
0.31 0.37 0.31 0.38 0.32 0.31 0.1 - 0.1 - 0.1
: 4.0 0.03
-0.01 -0.01 -0.01
32 38 48 36 24 24 24 19
67 80 -~ | 37 49 37 24 46
a9 118 49 73 73 61 73 an 65
22 12 14 14 17
44 53 38 40 36 30 32 32 34
- 1.0 - 1.0 - 1.0
B ¢ TR 0.064
4 6 6 9
9 9 9 9
441 529 434 443 430 438 434 420 436
845 1014 815 795 800 851 812 825 805
0.10 -0.05 -0.0%
-0.01 -0.01 -0,
-0.05 -0.05 -0.0%
-0.002 -0.002 -0.002
-0.01 -0.01 -0.01
-0.01 -0.01 -0.01
0.01 0.01 -0.01
-0.05 -0.05 -0.05
-0.01 -0.01 -0.01
-0.0m -0.001 -0.001
-0.04 -0.04 -0.049
-0.01 -0.01 -0.0]
-0.01 0.02 -1, 01
-0.05 -0.05 -0.05
0.05 -0.05
0.004 1.004 0.006 0.001 0.002 0.002 0.007 0.001 0.003
1.13 1.71%0.28 3.36%0.63 1.1720.25
2.40 8.32%+2.29 4.51%4.55 8.78%13.17
TABLE 6

* Excursion Parameters,
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*zzecific Conductance
'A;nonia (as N) (mhos/cm)
vitrate (as N)
nitrite (as N)
Czrbonate
Zicarbornate
= arborate + Bicarbonate
Calcium
=Zhlorice

zoron

Tluoride

Magnesiunm
Totass:ium
*zodium
*-ulfate

=luminum

Arsenic

Zarium

“2dmium

Thromtum

oL L g

iron

:A".’Nl

wanganese

wiarewury

sickel

Zelenium

Zinc

Solybdenum
Vanadium
*Uranium

Radium 226 (pCi/1)
Thorium 230 (pCi/l)

MONITOR WELL 303-6-M 2
OPERATIONAL WATER QUALITY DATA

NOTES: All values in mg/l except as otherwise noted.
- Means not detected at levels indicated.
* Pxcursion Parameters.

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMTLE
UPFER ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND S ROUND 6 ROUND ™~
BASELINE CONTROL Collected Collected Collected Collected Collected Collected Collectec
MEAN LIMIT 5-15-79 6-01-79 6-12-79 6-26-79 7-10-79 7-24-79 B-07-79
10.3 12.3 9.1 8.5 8.5 8.4 8.8 8.8 8.7
1508 1370 1354
1875 2250 1775 1820 1850 1775 1785 1750 1850
1 | 1.3 0.24 - 0.1 - 0.1 0.12 0.1 -0.01 - 0.1
1.5 5.6 0.03
-0.01 -0.01 -0.01
44 53 24 12 24 24 24 22
15 18 85 110 85 61 85 95
109 131 109 122 109 85 109 109 117
32 27 28 27 21
44 53 40 38 36 30 30 34 32
- 1.0 - 1.0 - 1.0
1.0 2.3 0.66
7 7 9 6
8 8 8 8
450 540 428 429 434 417 430 417 416
802 962 827 880 810 809 823 813 850
0.09 -0.05 -0.05
-0.01 ~-C.01 -0.01
-0.05 -0.05 -0.05
-0.002 -0.002 -0.002
-0.01 -0.01 -0.01
-0.01 ~0.01 -0.01
0.01 0.03 ~0.01
-0.05 -0.05 -0.0%
-0.01 -0.01 -0.M
-0.001 0. 001 -0.001
~-0.04 -0.04 -0, 04
-0.01 -0.01 -0.01
-0.01 0.02 -0.01
-0.05 -0.05 -0.05
-0.05 -0.05 -0.05
0.001 1.001 0.007 -0.001 0.002 -0.001 0.002 -0.001 0.003
2.75 5.58*0.51 2.54%0.42 2.3620.29
6.19 9.01%5.25 1.80%2.493 0.4310.99
TABLE 7



MONITOR WELL 303-6-M 3
OPERATICNAL WATER QUALITY DATA

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
UPPER ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 ROUND & ROUMND 7
BASELINE CCNTROL Collected Collected Collected Collected Collected Collected Collected
PLRENETER MEAN LIMIT 5-15-79 5-30-79 €6-13-79 6-27-79 7-10-79 7-24-79 8-07-79
*=¥ {(c=hH unizs) 8.4 10.4 8.6 8.4 8.2 8.3 8.1 8.1 8.1
Tcota2l Dissolved Solids 1866 1946 1818 1804
*szezi1fic Conductance 2225 2670 2275 2250 2325 2225 2350 2250 2225
s:mcnia (as n) (mhos/cm) 1.13 1.37 0.24 - 0.1 - 0.1 0.14 0.1 - 0.1 - 0.1
Nitrate (as N) 1.9 3.6 0.03
Nitrite (as N) -0.01 -0.01 -0.01
Zzrronate 12 14 12 24 12 12 0 0
Ziczzrbonate 98 118 85 73 85 85 110 110
»Zzr-onate + Bicarbonate 110 132 a7 97 97 97 110 110 110
Zz1cium 59 55 56 56 61
=Zxleride 18 22 24 22 22 16 16 16 16
Zoreon - 1.0 - 1.0 - 3.0
Fiueride 1.2 3:2 0.70
Vzzresium 18 18 17
T~tzssium 10 10 11
=2zium 532 638 $32 496 518 505 532 500 548
=Sulfate 1209 1451 1179 1210 1185 1160 1194 1165 1175
10T 1 num 0.11 -0.05 -0.0%
3: senie -0.01 -0.01 -0.01
CDixium =0.05 -0.05 -0.0%
~NI.:i-ium -0.002 -0.002 -0.002
P -~ ium -0.01 -0.01 -0.01
e or -0.01 -0.01 -0.01
Hon 0.02 0.03 0.09
':’e—.ad -0.05 -0.05 -0.05
“sir.Tanese -0.01 -0.01 -0.01
vorcury -0.001 -0.001 -0.m
sickel -0.04 -0.04 -0.04
“elenium -0.01 -0.01 -0.01
Zinc -0.01 ~0.01 -0.01
volybdenum -0.05 -0.05 -0.05
Var.adium -0.05 -0.05 -0.05
*wavium -.001 1.001 .002 0.004 -0.001 -0.001 0.004 0.003 0.002
zad: 1.39%20.27 0.75%0.29 5.47=x0.46
erte P eirs ;:?,; 72.1%22.9 11.2648.49 8.26%3.95

Therium 230 (pCi/l)

-

NOTZS: All values in mg/l except as otherwise noted.

- Means not detected at levels indicated.

* Excursion Parameters.

TABLE 8



PARAMETER

*TZH (pH units)

7ctal Dissclved Solids

*specific Conductance
*:amonia (as N) (mhos/cm)

Nitrate (as
Nitrite (as
Cartonate

2icarbonate

=Zarbonate + Bicarbonate

Calcium
*Zhloride
Soron
Tluoride
Magnesium
“otessium
- zoclam
*Sul fate
Aluninum
frsenic
Sarium
Tadmium
THreeniam
OF; et

fron

~O
o tecad
= Mancanese
) Merrury
= livke
CO e lenium
~N2Zinc
ijMolybdonun
Vanadium
*Uranium

=adium 226 (pCi/1l)
Tnorium 230 (pCi/l)

N)
N)

MONITOR WELL 303-6-M 4

OPERATIONAL WATER QUALITY DATA

NOTES: All values in mg/l except as otherwise noted.

- Means not detected at levels indicated.

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
UPPCR ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 ROUND 6 ROUND 7
BASELINE CONTROL Collected Collected Collected Collected Collected Collected Collected
MEAN LIMIT 5-15-79 5-30-79 6-12-79 6-27-79 7-10-79 7-24-79 8-07-79
9.4 11.4 9.5 9.1 8.8 8.7 8.8 8.7 8.5
1690 1332 1347
1712 2054 1800 1785 1800 1750 1785 1825 1850
2.6 3.1 0.21 0.17 - 0.1 - 0.1 0.1 - 0.1 - 0.1
2.7 2.5 0.03
-0.01 -0.01 -0.01
28 34 36 25 36 24 24 13
81 97 61 85 73 73 85 95
109 131 a7 110 109 97 134 109 114
24 20 18 21 26
38 46 40 36 38 29 30 30 28
-1.0 - 1.0 - 1.0
1.3 1:3 0.62
6 8 7
9 10 9
425 510 429 432 415 417 427 418 436
778 934 816 880 810 818 789 807 A0S
0.05 -0.05 -0.0%
-0.01 -0.01 -0.01
0.05 -0.05 -0.05
-0.002 -0.002 -0, 002
-0,01 -0.01 -0.m
-0,0]1 -0.01 -1, 1)
0.0113% n. 0% 0.0%
-0.05% -0.05% -0.0%
-0.01 -0.01 -0.0)
-0, 001 -0, 001 -11 .00
-0.04 -01.04 -0
-0.01 -0l -0.01
-0.01 -0.01 -0.01
-0.05 -0.05 -0.0%
-0.05 -0.05 -0.05
0.002 1.002 0.009 0.014 0.008 -0.001 0.010 0.001 0.008
79.43 39.721.72 83.75*3.01 67.6+2.83
7.58 99.1%43,1 2.1222.62 7.56+3.25
TABILE 9

* Excursion Parameters.
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PASEMETER

=2 (BH units)
T2z2! Dissolved Sclids

"

e:-—cnia (as
Nitrate (as

m

W
't
g
=
o
(nd
o

<nate +

[

.
"M (Y () ()Y B () %

LL I
™
Q
o

b4 »
LA L S E O ST
LX)

'O 0 0 n
i )

"
I~

-
"

Wy ()
[

‘‘‘‘‘‘

Mancanese
MarCury
nicxel
Selenium
Zinc

Mo lybdenum
Vanadium
sUrazium

N) os/cm)

N)
N)

Bicarbonate

radiam 226 (pCi/l)

Tnecrium 230

(pCi/1)

MONITOR WELL 303-6-M 5

OPERATIONAL WATER QUALITY DATA

——

NCTZS: All values in mg/l except as otherwise noted.
- Means not detected at levels indicated.
* Excursion Parameters.

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
UPPER ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 ROUND 6 #OUND 7
BASELINE CONTROL Collected Collected Collected Collected Collected Collected Collected
MEAN LIMIT 5-15-79 6-01-79 6-12-79 6-26-79 7-10-79 7-24-79 8-07-79
8.8 10.8 9.0 8.6 8.6 8.4 8.6 8.3 8,2
1390 1334 1322
1760 2112 1800 1825 1800 1750 1785 1775 1850
0.19 0.23 0.20 - 0.1 0.12 - 0.1 0.1 - 0.1 - 0.1
1.8 4.2 0.02
-0.71 -0.01 -0.01
18 22 12 35 12 12 12 0
116 139 110 73 110 98 122 122
134 161 122 109 122 110 122 134 122
19 25 25 25 47
32 38 34 36 34 28 28 32 28
- 1.0 - 1.0 - 1.0
1.6 1.3 0.70
6 7 3
9 3 8
440 528 438 432 436 417 425 416 425
BO2 962 830 810 920 814 832 814 850
0.08 -0.05 =0.0%
-0.01 -0.01 0.0
-0.05 -0.05 -0.05
-0.002 -0.002 -0.002
-0.01 -0.01 -0.01
-0.01 -0.01 -0.01
0.01 0.05 0.02
-0.05 -0.05 -0.05
-0.01 -0.01 -0.01
-0.001 -0.001 -0. 001
. -0.04 -0.04 -0.04
-0.01 -0.01 -0.01
-0.01 0.02 -0.01
-0.05 -0.05 -0.05
-0.05 -0.05 -0.05
0.002 1.002 -0.001 0.003 0.002 0.002 0.006 -0.001 0.010
7.05 2.59%0.55 4.48:0.61 4.1720.39
5133 47.3%#13.2 17.8943.39 1.09+1.20
TABLE 10



MONITOR WELL 303-6-M 6
OPERATIONAL WATER QUALITY DATA

SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE SAMPLE
UPPER ROUND 1 ROUND 2 ROUND 3 ROUND 4 ROUND 5 ROUND 6 ROUND 7
BASELINE CONTROL Collected Collected Collected Collected Collected Collected Collected
PARAMETER MEAN LIMIT 5-15-79 6-01-79 6-12-79 6-26-79 7-10-79 7-24-79 8-07-79
*cH (pH units) 8.7 10.7 8.7 8.6 8.5 8.4 8.6 8.5 8.3
Total Dissolved Solids 1448 1342 1342
*srecific Conductance 1792 2150 1800 1900 1850 1725 1800 1800 1825
*immonia (as N) (mhos/cm) 0.16 0.19 0.22 - 0.1 0.12 - 0.1 0.1 -2.01 - 0.1
Nitrate (as N) 1.4 4.0 0.02
Nitrite (as N) -0.01 -0.01 ~0.01
Carbonate 21 25 12 24 12 48 12 24
Zicarbonate 119 143 122 85 122 37 122 98
»Zarbonate + Bicarbonate 14¢ 168 134 109 134 85 122 134 3122
Calcium 28 28 29 26 a2
*Chloride 33 40 34 34 32 30 28 30 30
Zoron = 1.0 e E. A = 1.9
Tlucride 1.5 0.80 0.70
vzgnesium 9 9 6
“otessium 8 8 9
s socium 428 514 422 432 426 417 423 428 436
*Sul fate 810 972 832 855 900 820 832 A11 B10
O S 1w num -0.05 -0.05 =0.U5
~ ‘rsenic -0.01 -0.01 ~0.01
&’  carium -0.05 -0.05 -0.05
~aémium -0.002 -0.002 -0.002
e “romi -0.01 -0.01 -0.01
c nromium
Corg -0.01 -0.01 =0.01
W L Orper .
—J Iron 0.01 0.02 0.01
Lead -0.05 -0.05 -0.05
Manganese -0.01 -0.01 -0.01
}'(\r(*“ry '0.0“1 ‘0.“01 -0.00]
nNickel -0.04 -0.04 -0.04
Selenium -0.01 -0.01 -0.01
Zine -0.01 0.01 -0.01
Molybdenum -0.05 -0.05 -0.05
vanadium -0.05 -0.05 -0.05
*CUranium 0.006 1.006 0.025 0.025 0.025 0.004 0.016 0.003 0.009
Radium 226 (pCi/l) 22.03 3.06%0.67 5.48:0.66 5.66:0.43
nori i 2.65%1.06 5.01+5.50 0+3.99
} Thorium 230 (pCi/l) 4.73 {corrected)
: :
! KOTEZS: All values in mg/l except as otherwise noted.
(1 - Means not detected at levels indicated.
L3 2 B . TABLE11l
Excursion Parameters.
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