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Mr. L. C. Rouse, Chief KHAS s ECTIO
Attention: Or. R. Cooperstein
Fuel Processing and Fabrication Branch
Division of Fuel Cycle and Material Safety
U. S. Nuclear Regulatory Commission
Washington, D.C. 20555

Subject: Source Material License No. SUA-1331, Sundance Project, Crook
County, VWyoming. Docket No. 40-8663

Dear Sir:

Pursuant to.your letter of April 14, 1978, authorizing our Source

‘Material License No. SUA-1331 we are enclosing the first quarterly

report as required by License Condition No. 29.

For your reference and convenience, a brief summary of the quarterly
report follows this letter.

We are forwarding copies of this report to the Wyoming Department
of Environmental Quality offices at Cheyenne and Sheridan, Wyoming,
and also a copy is being mailed to the Region IV, Office of Inspection
and Enforcement, U. S. Nuclear Regulatory Commission, in Arlington,
Texas.

Thank you for your continued interest in our project.
Very truly yours,
[l T = ,A:/

Albert F. Stoick
Manager, Nubeth Joint Venture
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Rugust 16, 1978

TO: Albert F. Stoick, Manager, Nubeth Joint Venture

- FROM: John A. Baltz, Chief Metallurgist

SUBJECT: Quarterly Report, Summary of Water Quality Program. Source Material
License No. SUA-1331, Docket Mo. 40-8663

Commencing April 6, 1978, a water sampling and analysis program was
initfated relative to obtaining baseline water data. Accumulation and
evaluation of the collected data has been completed. Our report on the Water
Quality Program for Phase ] operations is enclosed with this letter summary.

Purpose of the program was to obtain baselinc water data to (1) define and
establish the pre-mining water quality baseline for our "five-spot” solution
mining project, (2) determine upper excursion limits to be used for monitoring
purposes during the proposed pilot operation, and (3) establish criterfa for
the post-mining program wherein water quality of all affected aquifers will be
returned to a proposed set of restoration target values.

‘ Field layout of the proposed "five-spot” uranium solution mining pilot test
fs shown fn Attachment 1. Baseline water data was collected from one well §n the
aquifer overlying the ore zone aquifer, and eight wells in the ore zone aquifer
(designated "A" and "8" zone aquifers, respectively). In addition, concurrent
data was obtained from a proposed process water well (789Y) since this source
will furnish water for plant, buffer, and restoration operations. The

designated wells in the baseline sampling program are shown in Attachment 2,

Baseline sampling was conducted at two (2) week intervals for a period of
two (2) months. A final sampling was conducted one (1) month later. A total
of five(5) samples were collected. A1l sample collection and preservation
techniques are documented in the attached report. The full suite of analysis
(31 individual chemical parameters) was performed on each sample collected during
the baseline program.

From the analysis data, a pre-mining mean baseline was calculated for each
specific element. Mean baseline for the "A" zone aquifer is shown in Attachment
3, Mean baseline for the "B" zone aquifer {s shown in Attachment 4.

Attachment 5 shows the upper control limits (UCL) for excursfon indicators
to be used for Phase | operations as determined from baseline water quality
data., Radfum 226, Arsenic, and Selenium were not included as excursion indicators;
however, collected samples from the monitor wells will be analyzed for these
additional parameters as part of the monitoring procedures. Sampling schedules
during the mining and restoration phases, reporting of data, and corrective action
procedures in the event of an excursion condition are detailed in the attached
report. ‘

The range of target value concentrations considered acceptable for "8"
aquifer restoration following Phase 1 mining operations §s shown in Attachment 6.
To further determine aquifer stability following restoration, additional samples
from all the "B" aquifer wells originally employed in the baseline program will be
taken on a monthly basis for at least three (3) months to confirm stable conditions..



Mr. Albert F. Stoick
August 16, 1978
Page 2

Docket No. 40-8663

Finally, the attached report documents the results of monthly and
- quarterly samplings of private wells located within a 3 mile radfus of

the test site. The monthly schedule for sampling these wells remains in
effect. '

Presently, we are collecting the pre-mining samples required for_at
least 2 (two) weeks prior to the inftiation of the solution mining operation
from at least nfne (9) of the fifteen (15) wells in the Phase 1 study.

The program for the coming quarter will commence with a circulation
period in which formation water (no chemicals added) will be pumped out
of the recovery well into a surge tank and re-injected into the four
injection wells. This will be done continuously for approximately three
weeks., Water flow rates and static head levels at the above wells and the
surrounding buffer and monitor wells will be recorded systematically to
establish hydrological characteristics of the 5-spot area. Water samples
will be taken regular1¥ at the recovery well head di<charge and at the east
injection well head. The purpose is to analyze principally for uranium,
dissolved oxygen, and bi-carbonate, the concentrations of which could vary
as a result of simple aeration of the water. This circulation perfod may
be maintained for approximately three weeks.

rollowing immediately, the buffer well will be activated and sodium
bi-carbonate/carbonate will be injected and circulated until the desired
concentration leve) is attained as indicated by appropriate systematic
sapling., This may require another three weeks. At the end of this time
hydrogen peroxide injection will be initiated and the leaching period will
commence. Leaching will extend through the end of the quarter.

cc: Region IV, Office of Inspection and Enforcement
U. S. Nuclear Regulatory Commission
611 Ryan Plaza Drive Suite 100
Arlington, Texas 76012
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Baseline Sample Wells
Well Designation Aquifer
3X East Buffer Usell ngn
4X West Buffer Uell ngn
5X Northuest Monitor Uell ngn
6X Southuest Monitor Well ngn
7X Monitor Well ' npn
11X Southaast Monitor Uell nge
12X - Northeast Monitor Uell ngn
19X Recovery UWsll ngn
20X Injection UWell g
789V Process/Buffer Water nge
Attachment 2
L4
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Righeot Indivievel
. Poteseter Units Reen Valye Reported
‘. oM - s.60 - 8.90
. Conductivity (25°C)° wshes/ca 300 7317,
Sedive- ' /1 2. 843
Y03 (180°C) w1 19 1530
Arsenio s/l 0.0 0.032
Sslenive sg/N <€0.008 -
) (oo ¥) o/l 0.03 0,08
l.ﬂz ag/2 <€p.10 -
Peren sp/2 0.6 0.7
Coduton oo/1 6.008 0.007
Chrestve 29, <0.09 -
Coppor 272 0.010 0.02%
Tren sg/2 0,07 0.7
Lesd =/l 0,037 0.070 s
Aengane e . =g/l 0.0%a 0,019 C e
Rerewry = 0.00003 0.00004 o
Wickel - =/1 0.018 2.027 "
21he . ng/2 .0.018 0.023 e
Rolybdenve g/ <,.008 -
Coleive . =N [ 1" : ’
. ".W‘lﬂ "’l 2.7 3.0 e,
Chleride »0/1 s R} e
Potessive »0/1 3.9 s.0 Ce
Sullste (e SO:) s/ ssY 820 "8
Cardenats (a0 t03) sg/N 17 73
Slcerhenste (ee uto;) og/2 33 82
Anasals (o9 ¥) ws/2 0.33 . 0,70
VYenséiva : /1 8,008 . -
Silves : =0/ <p.003 -
Urentun (os V) »g/1 0.004 8.009
Radiva 726 v ptin 0.2620.3 0.3030.4
Crees A ptid 7.413.4 3.923.9 .
Cnnoj sCt/Y © 3. 7% 15222

AN 82 = ®A® Zone Aquifer

Attachment 3
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{Vells = 3x, ax, Sx, 68X, 11X
12x, 19X, 20%, 789V fosn = Righest,.

Parene - Unity [} Tadiv
o . - (52 9.2 sx
Canductivity (25°C) wahes/ca 2436 2633 1113
‘Sedlve w/2 622 sss 11}
703 (v80°C) sg/} 1829 1762 ”"x
Arsenic »/2 0.011 0.014 099
Selentium a9/ 0.003 0.007 099
-o,luo, {es W) »/2 0.06 0.08 AN
Seriva .9" €.01 ~ -
Seren »g/1 0.52 0.%8 202
Codalum s0/2 0.003(3) 0.003(S) a
Chrostien =1 <o.0 - -
Copper s/ <0,01 -— -
tren sg/2 0.090 0.133 ex
Lesd »o/1 0.040 " 8,083 o
Ranganese sg/1 0.012 0.013 3
Rercury »g/2 €0.00004 -— -—
nickel ng/2 0.017 0.022 ax
Iine wp/1 ©.0,01% 0.013 3x
Rolybdenun w9/ <0.00% - -
Celcive my/1 6.2 8.1 '}
Megnesive og/1 2.7 3.1 11X
Chloride ng/2 10 13 x
Petsssiua »o/2 s.2 7.9 sx
Sulfate (es 303) no/1 716 910 .o
Cardonste (o cos) ag/l 12 43 s
Bicsrbenste (ss HCD3) mg/) 592 07 202
Assonia (es N) g/l 0.73 0.99 12
Vensdive np/1 <0,008 - -—
Silver »o/1 €0.00S - -—
Usanius (ss U) sg/L 0.073 0.119 1
Redive 728 pC1/1 2223 ”s2e 1121
Cress oL pCiNN ’.3‘? 209219 3x
Croes B pCi/A 1N 203432 19%

PCan _BASCLING = *B" Tons Agifler

Attachment 4
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Indicator

Excursions Indicators

Mlanitor Wells(1)

u c )|
Pineel2)

Pre-Mining

105, 180°C

Conductivity, 25°C

pH
Uranium (as U)
Sodium (as Na)

Carbonate (as C03=)
Bicerbonate (as HCOS-)
Chloride (as Cl7):

1955 mg/1 .
2947 umhos/cm
10,77

1.07 mg/l

746 mg/1

26 mg/1

710 mg/1l

12 mg/1

Maan Baseline

1629 mg/1
2456 umhos/cm
8.77

0.073 mg/1
622 mg/l

22 mg/1

592 mg/l

10 mg/1

(1) Monitor Wells 5X, 6X, 11X, 12X - "B" Aquifer

(2) Upper Control Limit exceeded = excursion

Attachment 35
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ru.n- - 31, ax, Sx n. 111,

121, nx, 201) K
. . ceccsscee Rastorastion Pre-Ninling Pre-Rining -
. . _ . Upper Lisit (1) Lower Limit (1) Suller Vater Ss3eline K
Perametsr Units All Uells &11 Uells Neen Roon : . D -
PN F : 2.33 7.50 : 0.69 .M ;
Cenductivity (25°C) ushos/ca 2098, 1 2831 288 - L
Sedlva .’ Y . 10 o{2)_ 633 €12 S
Tos (180°C) s/ 1940 1703 - - 1829 o
Azsenle »p/l ~ 8,018 0.014 0.01%-
Ssleniua sg/1 0.008 0.007 - 0.003
quIuoz (ss W) o/l 0.09 0.08 0.08
Saziun np/t 0.0% : €0.01 €0.01
Seron B »g/1 0.84 0.43 0.52
Codalue =o/1 0.0080 . 0.0050 - 0.0033
Chronlus ng/1 0.0Y T ¢0.0" €0.0Y
Copper =g/t 0.01 ‘ €0,01 <0,.01
. lrem ° 0o/l _ 0.1 0.081 0.0%0 R
Lesd no/1 0.0S3 : 0.047 0.040 P
Rangsness »g/1 0.01? 0.012 0,012 U
Percury a9/l 0.0000S €0.00004 €0.80004 L
Riekel s/l 0.024 0.014_ 0.012 Sy
ine »o/1 0.02¢ 0.022 -0.011 : -
folybdenue =g/1 0.00% €0.003 <0.00S
. Colelue ) ng/1 ’ 3.9 8.2 . o o
Nagaesive =g/l 3.4 2.8 2.7 . ‘
Chlerlds =g/1 14.3 172 10 e
Potassiva .9,1 e.? ) 6.2 L 1% 4 ’ ]
Sulfste (e 303) =o/1 ° 1 2]) ) : ne LT
Certenste(ss LO3) =9/1 » 1] 2 o :
Slcarbonate (o9 NCOS) ng/1 _ 880 {1 ] $92 :
snasnis (oo ¥) s/, ‘1,09 0.88 0.73 i ;
Vensdlun =q/1 ,0,010 €0,003 €0,003
Silver - i 0.008 ° €0.003 £0.003
Ureatus (e U) noft’ 0.22 . 0,088 0.073
Rediva 226 ! pC1/1 I 7L ) 1924 22¢3
Crose o3 . pCA/N 230226 M2 212 Lo 5
Cross 4 : oCt/y . ) 267233 < 94222 97822 :
(1) vells 3z, 4X, SX, 63, 11X, 125, 193, 20X ‘ . ‘ : ;
(3) 6 = iisit of detection ~ o ;'
RCSTORSTION VARGCY VALUCS = ®8° lene Aquifer i
. . ’ ) -9- ° ' ‘ o Co 9- - ' T
Aqtt‘achment 6 T
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Water Quality Proqram

Baseline - Monfitor - Restoration

Proqram Scope

On April 6, 1978, a vater sampling and analysis program

S v's initiated relative to obtaining baseline water data to

(1) define and establish the pre-mining water quality
basaeline for the proposed "five spot" solution mining
projact, (2) determine upper excursion limits to be used
for monitoring purposes during the proposed pilot
operation, and (3) establish criteria for thes post-mining

ka . program wherein wvater quality>of all affected aquifers will

‘- ‘ be returned to a proposed set of restoration target values.

Baseline Sample Wells

|
{
l
i - The proposed "five spot" uranfum solution mining pilot

test consists of a fifteen (15) well field arranged for injection,

recovery, buffer, and m.nitoring functions. Fiald layout shoun

in Fiqure 1.

Baseline water data was collected from one well in the

aquifer overlying the production zone aquifer, and eight wells

e e

in the produbtion zone aquifer (dosignated "A" and "8" zono

ey

aquifers, respectively). In addition, concurrent data was
obtained from a proposed process water well since this sourcs

.  - will furnish uater for plant, buffer, and raestoration
= " operations,

This well, 789V, is located approximately 700

. g
[P N

'}‘FI’X.'

13-

13-
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fﬁeﬁ”from the test field, and is screened in thes "B" zone

édqlfer. The designated wells in the baseline sampling

" program are shown in Table 1.

TABLE 1
Baseline Sample Ualls

SR —

Sample Schedule

Wall Dasignation Aquifer

3X East Buffer Well ngn

4xX West Buffer Well nge
' 5X " Northuest Monitor Uell ngn
z: 6X Southwest Monitor Well ngo
?7 7X Monitor UWell ' nAM
B 11X Southeast Monitor Well ngn
3 12X Northeast Monitor Well ngn
. 19X Recovery UWell ngn
" 20X Injection Well ngn
i 789V Process/Buffer Water ngn
#

Baseline sampling was conducted at two (2) week intervals
for a period of two (2) months, A final sampling was
conducted one (1) month later. A total of five (S)

samples were collected and actual sampling dates were as

follous:

First Sampling 4/6 - 4/9/178
4/17 - 4/20/78
s/1 - s/4/78
s/15 - 5/18/178

6/12 - 6/15/78

Second Sampling
Third Sampling
Fourth Sampling
Fifth Sampling

TRE LT

. Sample Collection Procedure

All well baseline sampling was conducted by a tuo

?{i;..;qtep pro¢edyte designed to determine and compare chemical,.




variations, if any, uhich could result frbm prolonged
pumping.

| Sample collection from individual wells wvas
accomplished by means of a portable submersible pump
delivering approximately 5 gallons per minute flou at the
nominally operated pump depth of 230 fest. Tha sampling
assembly consisting of a centrifugal pump, electrical cable,
safety line, and 1 inch flexible hose uas mounted as an
intergal unit on a hydraulically operated rotary drum for
raising and lowering into 1nd1viﬁua1 wvells, The entire
davice was truck mounted for transport between various
points,

All collected samples were field Millipore filtered and
all reported analysis data represents dissoivad concentrations
only. To affect Millipore filtration, a 0.45 micron
membrane filter in combination uith a glass fiber'prafilter
vas utilized. By means of by-pass valving, pump effluents
were directed through a Millipore filter holder device at
the appropriate sampling times. ‘

As a first step to sampling, water level in the well
was determined by electrical sounder measurement. From
this measurement, plus known well depth and casing diameter,
the casing volume of vater contained in the ambient well
prior to pumping was calculated. Dur.ng pumping of the
vell, the parameters of time, flou rate, and cumulative
volumes pumped were continually recorded. Ffrequent samples
(nominally every 20 minutes of pumping iime) vere taken
for temperature, conductivity, and pH measurements. After

one (1) to tuo (2) casing volumes uera pumped, effluent

-16- ' 16-
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camples wore Milliporo filtered, sulectively preserqu,'énd

‘ 1
submitted for analysis of tho proposed excursion indicagors.( )

Pumping was then continued until steady state conductivit§
readings were obtained (usually 2.5 - 3.5 casing volumes
displacgd) wherein a second set of effluent samples were
Millipore filtered, nelectively preserved, and submitted for

analYola of baseline parameters. Ffor reporting purpasaes in

thu Tables of Dgta, samples taken between 1 and 2 casing
volumes ara designated Samplg (1), and samples taken at
gtabilized conductivity readings are désignated Sample
(2). Complete well measurements, water levels, casing
volumes plus field measurements of conductivity, pH,
temperature, and plots of‘conductivity versus cumulative

gallons pumped are contained in the Water Quality Program

Appendix section to this application.

A flow schematic of the 2-step sampling procedure,
attendant preservation techniques used, and the analysnis

parametors are shoun in Figure 2.

o~

1)Spacifically: pH, conductivity, total dissolved solids,
sodium, carbonate, bicarbonate, and uranium.. Arsenic,
salenium, and radium 226 uere also included but are
not proposed as axcursioﬂ7§ndicators. A7-



L S BASELINE SAMPLE COLLECTION
TJuo Step Sample Procedurs

SAMPLE (1) —————e= 1 - 2 casing volume displacement

SAMPLE - Fisld measure 1°c, pH, conductivity
Field Milipore filtar

-1 Bi&lon o : 1 Gallon
HNO., fix - 4°C No preservative - 4 o¢c .
i )
6 mgnths 24 hours 7 _days
U As TD0S - Na
Ra 226 Se HC03- cosa :

SAMPLE (2)——————= Continue displacement to stabilized conductivity

P
snanz - Field Measurs T°C, pH, conductivity
Field Millipore filtar

) . )
1 Liter o 1 Gallon 1 Gallon
H.50; Pix - 4°C HNO, Pix - a°c No preservative - 4 oc
- ‘:_‘ . -J * {

30 days 6 months 24 hours 7 days
/NO, as N Mo As TDS Ca K
H Zs N v Se HCO - Mg Na

U Ba C03 B 504-
Ra 226 P Cd Cl=-
Crossx Cr )
Zn T
Cu Ag
Fe Hg
Pb Mn

Figure 2

18 : -18-
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Sample Collection and gggggtgggggn Iognngggog"

State of Uyomlng guidaelines for sample colection énd
preservation of water samples uvere utilized throughout thq'
baseline analysis programl(1)

Polyethylene bottles aﬁd caps ware used exclusively to
contain collected water samples. Bottles and caps uvere
precleaned in the laboratory prfor‘to transport to the field,
Containpra for non-acidified semples wera Alconox detergent
cleaned followed by thorough rinsing with tap and distilled
vater. Containers for acid prasafvad samples were detergent
cleaned and tap water rinsed, further cleane'! with 1:1 HC1
solution, and final rinsed with tap and distilled water.

Acid preservatives were added to the bottles prior to
field collection of the sample. For sulfuric acid preservations,
additions were S ml per liter of 1:1 ”25°4° For nitric acid
preservations, additions were 20 ml per gallon of 1:1 HN03. Ice
chests containing an ice-water mixture were utilized to cool
collected samples in the fiald plus subsequsnt transport to Fhe
laboratory for chemical analysis,

All collected samples in the baseline analysis program
vere field filtered through 0.45 micron membrane filters directly
into appropriate containers, thoroughly mixed, then immediately
cooled in ice chesta, The effluent sample hose from the
Millipore filter device was never allowed to hang 16to or
touch the interior surfaces of the prebarnd sample cantainers.
ALl sample containers uore meediataly idaontified by tagging in
the field. All data concerning sample collection and field

(1) Reference: Guideline No. 4 Supportive Handout, "Sample
Collection and Preservation Techniques", State of

Uyoming, Department of Environmental Quality, Land
Quality Oivision. Issuod December 12, 1977.

-19- -19-
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ﬁéasufamants wvare recorded into a field'notebook."Field date
recorgaﬁ for each production waell sampling included date, uell
number, well depth, water level, casing ID, calculated césing
voluﬁas; pumping rates, cumulative gallons psr minute flowed,
temberatura, pH, and conductivity measurements. A schedule of
samples collected and visual observations of water effluents
respective go clarity and suspended solids, if any, were also
racordad during the pumping program.
The ‘specific preservation tecﬁniques emﬁloyad in the

baseline sampling program are shown in Table 2.

TABLE 2

Preservation Schedules

Chemical :
Constituent Preservative Schedule Holding
DS, HCO,-, CO,=, Caol 4°C 24 hours
Ca, Mg, B, Cl- Cool 47C 7 days
K, Na, 04
Nos/uoz as N S ml/i&ter 11 H,50, 30 daya
NH3 as“N Cool 4™C
Mo, V, U, R-226 20 ml/gallon 1i1 HNQ, 6 months (excapt
Grossxid, In, Hg - 13 days)
Cu, Fe, Pb, As, Se,
Ba, Cd, Cr, Ni, Agq,
Hg, Mn

-20- 6 -20-
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?ag Ali conductlvity measurements were porformad to etandard
proceduras.(1) Calibration and cell constants were datermlned
on a daily basis in the laboratory using standard 0. 01m KCl
solution.
© A1l qonductivity values are reported in pmhos/em corrected
to 25°C
'
b
[t
o
-
(1) Referenca: Rand, M;C., Greenber .E.- Taras, M.J.

(Editors), 1975, "Standard Methods for tha Examination
of Water and Uaste Water", 14th edition; Amarican

Publ%c Health Association, Washington, D.C., Method 20S.

8 ., )

; ~j.:‘;""-." S ‘ 21. 9 -21-
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Field'ﬁéasurement - bH.J

All pH measurements were performed according to standard
prochuraa.(1) '
pH meter calibrations were made using standard 7;00

and 10.00 buffer solutions at temperatures approximately the

sams as the collected water samples. All sample readings were

temperature compensated. Témperatura measurements performed

in conjuction uith pH determinations uere by means of calibrated

« thermomster.

?

e,

°

. ) (1')"Referenca: Rand, M.C., Greenberg, A.E., Taras, M,J.
el (Editors), 1975, "Standard Mathods for the Examination
AU of Water and Waste Water", 14th edition; American Public
E?é:fr | Health Association, Washington, D0.C., Method 400.

el s 2



-
i

Flald Measurement - Temperature

.Ail temperature measurements of collacted wvater éamplad
wvers made by calibrated tharmometer or by thermistor temﬁaratura
sansor as part of the combination conductivity/temperature probe
and instrumentation utilized in Field measurement and data
collection. Comparison of the probe thermistor versus
calibrated thermometer indicated no correction was required in
the temperature ranges of interest.

Temperature measuraments of baseline water samples wsere
made on the effluent discharge Frﬁm the sampling pump system.
Thess temperature measurements were taken simultansously with
conductivity readings for purposes of corraction af conductivity
to 25.0°C. Ambient temperatures and weather conditions above
ground at the time of sampling uere.observed to produce slight
variations in the temperature ranges recorded at the point of
sampling (varying between sample periods), and should not be
interpreted as indicative of flucuations below ground within
the particular aquifer being sampléd.

The best measurement of temperature in the "B" zone aquifer
vas obtained during a 24 hour pumpdoun test with flou at 1p
GPM. Steady state tempaerature readings during this test wers
recorded at 13.0°C. (5/23/78) -

All temqarature figures reported in the tables of data
may not absolutely reflect the underground aquifer temperature

but are precise in their use relative to conductivity

measuraement and correction of readings to 25.0°C.
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:;_Cﬁem{ééi Analysis;;' .
| 11 :A1i chemical énd radiémétric analysis on collected water
samples were parformed by COM/Acculabs, Inc., 11485 Uest 48th
Avenua, Wheat Ridge, Colorads 80033.

Tables 3, 4, 5, 6, 7, and 8 shouws ths analysis results for
all chemical paramsters incorporated into the Water Quality Program
relative to the aquifer overlying the production zone aquifgr
("a" zone, Well 7X), and the production "8" zone aquifer (Wells
ax, &4x, 5X, 6X, 11X, 12X, 19X, 20X, and 789V). For the Fifth

and final sampling of the baseline program, an abbreviated list

of chemfcal assays was performed by eliminating those elaments(1)
for which non-detectable or constant values had been previously

‘reported from the earlier sampling periods.

“ . ..(1) specifically: Barium, baron, cadmium, lead, chromium,
SRR . vanadium, and molybdenum were eliminated
P from analysis of the final baseline sam-
:“« '"'L; . pling.
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Cross K& . oCL/L 38213 Ny 2439 22 0.333.7 9313 - “un nns - 0.822.4]
Cress S 374! 190240 ! o Osaz sasay 0340 sni wmnr M on?® )
nuey A33AY PLBATY ~ Velle @32, ax, S, 8x, 72, 113, 321, 193, 20X . E .
. . i . . : ;
) . . . H
. ot
. .17 !
1
|
!
3
-29- -29-




. . . ) ; ) .. YABLE OF ASSAYS : -

. ' Sample {1) = 1-2 casing volumes displaced - . .
. - 2) = displacssent to -tnblund . . . .
s © conductivity . . - -
' ) . ats Saspled 3-17-78 $-28-T8__- g-13-18 . E
T e s Remte e e e : Ta9v Taov : 789V . N
s . Determinatlon . unity (7] 2] (OMERON ] (2] . T
: Sodlua . »g/1| 603 | 610 643 651 687 700 . - .
- : T0s {180°C) - »g/1| 1650 1690 1720 1700 | 1690 1720 .
. ) Arsenic »g/1 | 0.005 | 0.006 [0.016| O.DY4 |0.022 | 0.021
- Selsniua mo/X| .0.008 | 0.0%0 }0.006| O0.pOS |0.008 | 0.006

n03/u92 {ss N) g/l . ) 0.05 0.0S

. - -

Barivas »g/1 0.10 0.10 _ - -

.

. Boron ’ sg/2 | - 0.5 0.4 - -
.. _ .7 [Cadalum . =g/l 0.008 ° | 0,004 ’ -—
Chromalua -9]1 - 0.0v 0.026 - - .

. e opper wo/t | . 0.01 0.007 | 0.00
* {iron . mg/1 0.071 0.113 - | o.08
- oad »o/1 0.01 0.047 -

sngsnese =g/1 0.015 o.o11 | 0.01

srcuty s0/3 0.00002 0.00002 0.0000
: . . Mlckel ‘mg/1 0.013 0.029 "0.0%

Zinc ag/1 0.016 0.046 0.004
1ybdenus /1 0.00s D.005 - 1. . .
slefus sg/1 2.89 3.65 3.97
sgnesiua ag/l BER : 2.43 2.56
lorids . =g/1 12 ’ 10 8.
otassium »g/1 §.20 §.72 S.08
Sulfate (as 503) »5/1 - | so0 700 ~ 850
srbonste (as CO3) . =g/l 29 . 1 1 1?7 17

) : tcarbonats(ss HED= 3 - se/1| s |.sas | os3s sa0 sa? sa7
, . saonis (as N) »g/1 0.56 ) 0.72 0.69 :.
! snsdiue »3/1 o.00s |- 0.010 - _ . ’
: flver ) »s/1 0.00s 0.00S o.oos | - g
! rantua (a8 U) »9/1 | 0.064 | 0,062 ]o.06v | 0,047 ] 0.057 | 0.059
: S . s 226 pCL/2 | 7.522.4 9.2%3.9) 2285 | 2625 | 1924 2128
: ross o< pc1/1 89213 86212 3129 .-
: ) ress 3 sci/a | ss227 | - ss222 | 187218} - :
i’ ; ® Unsble to Run - Interference . ' . ." . o
TASLE 8 ASSAY RCSULTS - Buffer Uster Uell ~ 789V . . _ .

) ‘ -30- 18 . . | . " -30- -
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Naan Basalina - "A":and "B" Aguifers

B M e x’b l;. ' ", ’ . ( '

‘,Tﬂ,To establish a pre mining maan baseline for each specific

 51ement .analyzed uithin the "A" and "B" zone aquifars, an’

"arithmetic average was calculated from all analysis values

'“~«1obtained from the five (S) samplings.

For the "A" zone aquifer wherein only a aing‘e well (7X)

’uaa incorporated ‘into the sampling program, the calculated mean -

_value and the highest 1nd1vidual value obtained for each speclfic

?

paramater are shown in Table 9.-

For the "B" zone aquifer (Wells 3X, 4X, S5X, 6X, 11X, 12X,

- 19X, 20X, and 789V), the calculated mean value, the highest
‘”individual vell mean, and the uwell uwherein the highest mean

~oceurred for each specific parameter are shown in Table 10.

Anaiysis results from samplings of Well 789V were

- included in calculations respectxve to the "8" aquifer means

"for the Follouing reasons:

(1) This well will provide the water source for the
‘plant & buffer circuits (mining operations), and
ultimately will furnish the source of untreated water

~to be used in affecting restoration of the "B"
aquifer (post-mining operations).

(2) The well is screened in the "B" aquifer and provides

'an additional data point to further characterize "8"
formation water quality.

(3) The quality of Well 789V will have a direct influenca

' on manitor well excursion indicators within the
' propased program concept of buffer containment of
*;éachate solutions,

(4) The level of excursion indicator elaments naturally

- occurring in the buffer water at any given time must
'be considered in calculations involving establishment
. and control of upper limits for excursion indicators.

-31-19 -31-



SRR MR R

SR SRR e TR IRAN Fay 1

. (5) Similarly, the quality of Well 789V water can directly
|  affect at any given time the restoration target values
raspective to the entire "B" aquifer should analysis
~change drastically from the mean values established
in the pre-mining baseline program,

Therefore, during the mining phase, Well 789V water for plant

and leach field opserations will be analyzed on a daily basis
for excursion indicators (pH, TDS, conductivity, sodium, uranium,
bicarbonate, carbonate, and chloride) to detect trends and

changes which will ultimately affect monitor well analysis

»°

;
.

p!

thersby providing some comparison data betwsen buffer well
input and monitor well composition. The daily samples will ba
T, compasited on a biueekly*basis for a single determination of
‘ radium 226, arsenic, and selenium. Since prolonged pumping
of this well during mining operatioﬁs may affect solution
Q ' cherﬁistry, a full suite analysis will be run prior to
AN réato:ation (or any other intervals deemed necessary) to
determine whether major changéa from the bre-mining mean have
;3 L occurfed and to assess possible affects on target restoration
| B values. This scheduled monitoring of Well 789V buffer and
'iestoration water will be lncorporated‘into plant operations
uith a sample point for analysis establfshad for water

entering the plant and prior to storage in the process water

surge tank.

* Diuveekly defined in this report as eavery 2 weaks.

3220 -32-




e o AVIRI TR T DTS LT
’ AN BA "
. ape L] |14
(Vell 7x) .
. Nighest Individual

Per ter Unite Reen Velye Reported
o - s 0.60 . 8,80
Conductivity (23°C)  wbes/ecs 2300 2917
Sedlua- . 2/3 $92. ‘. 843
T08 (180°C) - /2 . 1499 1830
Areenic . . =g/3 0.0y 0.032
Selsajue /1 €0.00% -

" w0,/u0, (eo W) g/ 0.03 0.0¢
Ssrive /2 <0.10 -
Beren . /2 8.8 8.?
Codatva /2 0.004 0.00?
Chroalue * og/1 <. 01 , o=
Copper s/ 0.010 : 0.02%
lren Y4 0.074 0.7
Lese = /1 0.03? 0.070
fengensse ag/1 0.0%4 0.019
Rercury ' =2 0.00003 0.00004
Nichel - /3 0.016 .07
21hé . /3 0.018 - 0.023
felyddenve /3 . <,008 -
Caletue o3/3 [ 1"

. Ragnesiva 2 2.7 3.0
Chleside g/l 3 1"
Potassiva - w9/} 3.9 : .o $.0
Sulfete (ee 3037) /1 3¢? ) $20
Cordonate (ae co,) »g/2 " .
Olcerbenste (oo MCOy) agll 633 2
Ansenls (es W) o/} . 0.93 0.170
Vensdiva og/) <0,.00% s -
Silver s/3 <0,00% -
Ureniua [es V) wp/2 0.004 0.008
Rediva 236 ptin 0.2620.) 0.3020.4

+ Cress A pC1/1 1.483.4 3.933.9

tross A ‘, ot1 /) 3.2219 - 13222

\

SIS ORTHALE
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(Vells - 32, &x, SX, 62, 112 -

112, 19z, 201, 78 Poem = . Rigrost . . .
Poroester ‘! ynity 211 Vells Jedivievs] Peen Yell - "
pu . - .7 .12 . st . . !
Conductivity (23°C) whew/es 2438 08 . 11} : 5
‘Sedive (59, (3 7] ' st " b
703 (180°C) (59, "2 1764 .oom K
Areenls (99, 0.011 0.014 0
Selealun /2 0.003 8.007 709% )

-o,l-o, (as ®) (59,1 0.08 s.08 .~ .13%
Serive o/ .0 - - - .
Beren 2] 0.52 . : 0.38 ° 202
Cesnive LIV 0.003(3) 0.003(3) ax .
Chrenive a2 0.0 - - - .
Coppor (292 €0.0% -— - :
lren ) /2 0.0%0 " 8.133 (V]
Leee ~ /2 0.080 " 8.043 o 4
Rengencse /2 0.012 0.013 o *
Rezevury (22} 40,00004 -— -
Nickel £ 2Y2 0,017 0.012 a
25ne og/2 +, 0.0 0.013 b} §
felybdonva so/2 €0.003 - -
Celeive . (=Y, } 8.2 0.1 a
Regnssive ’ [V} 2,? * 3.1 13}
Chleride 2 10 [} ] n
Potsseive /1 3.2 ' ?.9 8
Sulfete (e 303) /3 A1) "o Y
Corveaste (ee CO3) s/} n 43 e

“ Slesrvenste (oo KCO3) o/ " 707 20x
Assenle (e B) /1 .73 0.99 m
Veasdive /2 <©,.003 -— -

*Sllver ”" <0,003% - -
Ureniva (e0 V) s 0.073 . 0,119 1"
Redive 226 st 2223 ssse . 12
Crese o4 st sen? 209219 b} |
Creses 8 sciN 7922 203232 12

18MC 10 £528 PAMLIEL - °6° Zene Beuifer
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Calculations

g Figures 3 to 35 inclusive present a tabulation & .graphical
»'f';b _ anal{mi_a of the sample data for eaéh individual element respective

to mean baseline, upper control 1limits (UCL) for proposed excursion

indicators, and upper limit restoration targst values.

For any specific element, the arithmetic average for each

Troee
Y

; vell in the "8" zone aquifer was tabulated. The mean baseline

f&r the "8" aquifer was calculated from the individual uwsell
averages and is defined as the arithmetic mean of vells 3X,
! ax, 5x, 6X, 11X, 12X, 19X, 20*, and 789V. The individual mean
| for the buffer water (Well 789V) and subsequently restoration
vater (789V) is also indicated on the graph.

The'uppat control limit (UCL) for excursion indicators
along vith the basis of calculation are shoun oﬁ the appropriate

. graphs, The excursion indicators and mathod of calculation of
UCL are shoun in Table 11.

TABLE 11

EXCURSION INDICATORS
MONITOR WELLS

Parameter UCL(1) Calculation
T0S Mean Baseline + 20%
Conductivity Mean Baseline + 20%
pH Mean Baseline + 2 pH units
Uranium Mean Baseline + 1 mg/l
Sodium Mean Baseline + 20%
Carbonate - Mean Baseline + 20%
B8icarbonate - Mean Baseline + 20%
Chloride Mean Baseline + 20%

. ‘ (1) Upper Control Limit

-35- : -35-
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For restoratlon, the uppar lhwit target values along uith the_

"'. basis of calculation are ehomn for each specific alement on

thp appropriate graph. The upper limit - restoration shoun on
the'graph is defined as that valus not to exceed the highest
:ZE?Q}_A lndividual vell mean value + 10%

%i?iqf“" . Figures 3 to 35 inclusive and the elements represented are

indexed as follows:

Element Fiqure Element Fiqure

S pH 3 Nickel 19
%¥7~p Conductivity ) 4  Zine 20
zi,r”“ " Sodium 5 Molybdenum 21
3?“-ﬁ, : TOS 6 Calcium 22
5‘; R Arsenic 7 Magnesium 23
gh"“ | Selenium B Chloride ' 24
3 N03/N02 (as N) .9 Potassium 25
L . Barium 10 Sulfate (50,=) 26
%e!.:;_ Boron 1" Carbonate (CO3=) 27
%" . Cadmium 12 ~ Bicarbonate (Hﬁﬂs-) 28
ii 1 " Chromium 13 Ammonia (as N) 29
T Copper 14 Vanadium 30
SR Iron 15 Silver 31
ﬁah -.. Lead 16 Uranium 32
[+ . mManganase 17 . Radium 226 33
L Mercury 18 Gross o¢ 34
L o , Gross A 35
SO '
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Phase I, Sampling Freduencies

Phase I operatiunal (mining) and restoration sampling

fraquencies are shoun in Table 12. The indicated fraquendtes_

are considered minimumrequirements and additional samplings

will be employed as needed to -fully characterize and document

the activities of the Phase 1 R & D program.

TABLE 12

Tentative Sampling fFrequencies

‘Wells Oparational Restoration
Recavery One avaerage - Once per 8 hours declining
vell one well value per ‘to 1 per day or less as
' day dictated by plot of

Leachant
Injection
four wells

Buffer
Injection
four wells

Sampling Uell
B zone one
well

Observation
A zone one
well

Manitor
2 close uslls
2 outer wells

One average
value per
day

Once a week

Once a week

Once a week

Once a beek
Once every
tuo weeks

results obtainsed.

WUhen untreated water is

"injected in sweep: one

per day

Same as during operations.
When activated, each well
will be sampled once every
two weeks, as monitors,

Once a wesk to start,
declining as dictatad by
plot of results obtained.

Once a week to start,
declining as dictated
by plot of results obtained.

Once esvery tuwo uwseks,
Once every two weeks
declining to once a
month as dictated by plot
of results obtained.

15 Wells.Total

-70- . 58 -70-



e MUNLIORING

Upper control limits (UCL) for excursion indicaturs

to be used for Phase I operations as determined from baseline

water quality data are shoun in Table 13.

TABLE 13

Excursions Indicators
Monitar Uells(1)

: Upper C nsrol Pre-Mining

Indicator : Limit(2 Mean Baselina
705, 180°C 1955 mg/1 1629 mg/1
Conductivity, 25°C 2947 umhos/cm 2456 umhos/cm
pH 10.77 8.77
Uranium (as U) 1.07 mg/1l 0.073 mg/l
Sodium (as Na) 746 mg/1 622 mg/l
Carbonate (as C03=)‘ 26 mq/1 22 mg/1
Bicarbonate (as HC03-) 710 mg/1l 592 mg/l
Chloride (as C17)" .12 mg/l 10 mg/1

' (1) Mmonitor Wells 5Xx, 6X, 11X, 12X - "8" ;quif‘;:
(2) Upper Control Limit exceeded = excursio:

Radium 226, arsenic, and selenium are not pfoposed as
excursion indicators; housver, coilected samples from the
monitor wells will be analyzed for these parameters as part oF.
the monitoring procedure, i

Monitor yell sampling shall ba at least biueekly using
procedures employed in the pre-mining baseline water quality
program and described elsewuhere in this report. As determined
from the pre-mining baseline sampling, conductivity data plots
show that by the time 1.5 - 2.0 casing volumes have baen
displaced from the wells conduétiuity values are essentially
‘ ' stabilized. Chemical compariéonsbetueen samplings at 1.5 -

2.0 casing volumes pumped versus prolaonged pumping (2.5 =~ 3.5

-71- 59 ' -71-



Casing volumes) also indicate very little change in the solution
concentrations of the proposed'excursion indicators. 'During
operations, monitor wells will therefore be puﬁped to disgiace
1.5 - 2,0 casing volumes before sampling.

In addition to ths biweekly analysis for excursion
indicators listed in Table 13 (plus Ra 226, As, & Se), monitor
wells shall be analyzed quarterly for the full suite of values.
‘All mqnitoring well data (biueskly analysis, hqu levels,'full
suite quarterly analysis) shall be forwarded to Ths Wyoming
Department of Environmental Quality, Land buality Division
every 90 days. The quarterly report shall c&ntain:

(1) The total quantity of recovery fluid injected during
the reporting period.

(2) The total quantity of recovery fluid produced Jduring
the reporting period,

(3) The mechanism for determining Items 1 and 2.

(4) A graphical representation for all excursion parameter
values plotted against time for all monitor wells
sampled during the reporting period.

(5) A graphical representation of all head levels for
monitoring wells sampled during the reporting period.

The procedure used to detect an excursion shall be as
follows: When an upper control limit value is exceeded, samples
from the monitor well (s) affected shull ba taken.and analyzed
daily. A leach solution excursion i{s identified uwhen-the condi-
tion holds or becomes aggravated for seven (7) consecutive
days, at which time corréctiue action shall be initiated.
Samples for excursion analysis will be assigned top priorty
in the laboratory and all'énalysis of the saven cansecutive
samplings shall be completed by the eighth day follouing
identification of an excursion condition. The analytical methods
and expected accuracy to be utilized in determining an excursion

condition are shoun in Table 14.

s, L | -72- 60 -72-



TABLE 14

Excursion Indicator'Analvsis

Analytical Accuracy, % of .

" Paramater ’ Method Reported Value
Cpnddctivity Uheatstone Bridge 1
“T0S : Evaporation - Gravimetric 45 ,
pH , Meter  +0.1 unit '
Uranium Fluorometric +5-10
Sodium - .. AR +10
3 Bicarbonate Titrimaetric 5
) Carbonate Titrimetric 45
i Chloride Titrimetric +10-15

Tav,y
e

Uritten notice shall be provided confirming an excursion’
describing the condition, the corrective action taken and the
reéults obtained (report filed within 30 days). If the corrective
action is onéoing at the time the.report is filed, a Pipal

‘ ' report shall be submitted describing end results of the correctivs

action.

Cofrectiva éction will consist of the following steps:

1) Buffer water flouw rate into the related buffer well
or wells shall be increased by an amount or amounts which are
dependent on the circumstances. |

2) If. step 1) is not effective, then the flow rate of
leachate into the injection well or wells affected shall be
reduced, which will result in an increased bleed off from the
leaching circuit. |

In both 1) and 2) above it is expected that computer
capability will be helpful in approximating the changes in

.flous required.

61
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TR AT
AL

Restoration
The‘ranga of concentrations considered acceptable for
‘ "8" aquifer restoration follouwing Phase I mining operations

as datermined from baseline water quality data are shoun in

Table iSQ The upper limit target value for restoration wuas
calculated for each element and is defined as that value

not to exceed the highest individual well mean baseline value

i + 10%.

For specific elemants‘that vere not detected in the pre-
mining baseline program, upper limit restoration values uere
calculated as the detectable limit. A louer limit of zero is

showun for all elements. Howcver, in actual practice, the bottom

limit can be no lower than the analysis value for the untreated
! - "g" formation water (from Well 789V) used to effect restoration.
ﬁj‘l'i ‘No water quality standards gpply tq restoration of the "B8"

zone aquifer.

Well sampling procedures during restoration shall be
identical to those employed for the pra—mfning water quality
program, The "B8" aquifer shall be considered restored when
the wells sampled in the pre-mining program exhibit analysis
values for each parameter of léss'than the sstablished
restoration upper limit.

To further determine aquifer stability, additinnal samples
from all the "B" aquifer wells originally employed in the ’
baseline program shall be taken on a monthly basis for at least
three months to confirm stable conditions. The monitor excursion
y | parameﬁera-plus radium 226, arsenic, and selenium shall be
. I followed J_’.n this series of samplings, Values obtained for each'
elament shall not exceed the restaration upper limit for the

aquifer to be considered stable,

S -74-
PRSI . 67
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v~ YONC AQUICLR

=

(Vells - 3X, 4X, SX, 6X, 11X,
121, 19x, 20X)

) ’ ~eceeee-~ Raatoration we=~  Pras-Rining Pre-Rining
. . “Upper Limtt (1) Lover Limit (1) Buller Vater Basellne
. Parameter Units A1l Uells A1l VUells Mesa Rean
- pH - . 9.33 7.50 8.69 .7
Conductivity (25°C) umhes/ca : 2898. . 1 2531 2458
) Sodlua - ag/1 730 ol2?) 653 . 822 -
Tos (1s0°C) ng/1 " 1m0 ’ . 1703 - 1829
Arsenic ng/ : 0.01S _ 0.014 0.011-
Seleniua g/l 0.008 0.007 0.003
. MSJ/IID2 (es N) ng/l 0.09 0.0S 0.08
Berfve ~ n/1 " 0.00 . <0.01 €0.01
fSoron »g/} 0.5; . 0.45 0.52
Cadalua : /1 0.0060 0.0050 0.0053
Chroalua no/1 0.01 ’ " ¢0.01 <0.01
Copper mg/1 0.01 €0.01 <0.01
Iron ° mg/1 . 0.14 0.08% 0,090 "
Leed a9/ . 0.05) - 0.047 0.040
Rsngsness ng/1 0.017 . 0.012 0.012 .
Rercury ng/t * 0.0000S . €0.00004 €0.00004 »
Mickal Y2 S 0.02¢ 0.0%4 0.012
line ng/l « 0.024 0.022 0.011
Nolybdanun a9/l * 0.00s €0.00S <0,008 oA
Calclua . ng/l 9 . 3.9 §.2 <
Nagnesiua ag/1 J.4 2.4 2,7
Chlorldse ng/l 14.) 12 © 10
Potassiua sg/1 8.7 . 6.2 S.2
Sulfate (e SO:) ag/l ~ 91 183 218
Csrbonate(es co;) »g/1 3 15 22 -
Bicarbonsts (as nco;) g/l 660 sS4 $92
Ammonis (as N) ng/1 . ° 1,09 0,68 0.73
Vesnasdlium ag/l . .0,010 <0,008 £0,00%
Silver . ag/l’ 0.00S €0.005 £0,008 .
Ursntus (es U) noft’ ,0.22 0.056 0.073
Redlua 226 / pCL/1 . ) 9ats. 1924 2223
Cross e . pCL/1 230220 h 712 ‘98212
Cross 4 : pct/y . . 287235 R 94222 97222
(1) vells 3z, 4X, SX, 6x, 11X, 12X, 19X, 20X 3
{2) 0 = 1ialt of detsctlon
« 7aBLC)15 RCSTOARATION TARCCT VALUCS = *8° lons Aqulifsr
-75- -75-
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Sampling Program -~ Private Wells
In addition to the production well baseline program, surface waters
" and private well sources within a three mile radius of the tast site

warae sampled as required by the Nuclear Regulatory Commission Source

L Material License.(1) Wells in this sampling program are shown in
Table 16,
TABLE 16
Private Walls
Well ‘ Description

?;yw 3 101 Oshoto Reservoir — Dip Sample
i;AAL;" 102 Harry Berger Pasture - Windmill (Hand Pump)
l%: R 109 Harry Berger Pasture - Electric Pump
;? 110 . Oshoto Reservo£r - Dip Sample
& 104 (2) Graca Reynold's House Well — Windmill
j .
a,. S 119 Burch Ranch Pasture - Electric Pump
| R azs Allan's Pasture - Windmill

Additional location data and descriptions for these water samples
are shown in Table 17 and are marked with an asterisk.

The schedule for these wells require sampling on a monthly basis
with analysis of certain specific parameters monthly and a comprehensive
analysis on a quarterly basis, A flow schematic of the sampling prucedure,
attendant preservation techniques used, and the analysis paramoters are

shown in Figure 36. Results of monthly and quarterly samplings are shown

in Tables 18, 19, and 20.

(1) Reference: Source Material License Applicatlon Sundance Project, Crook
County, Wyoming. Oocket 40-8663, Letter, A. F. Stoick to L. C. Rouss,
ST dated Fegbruary 8, 1978, Answer number 2, ,
, ‘ (2) Per Reference (1), Well 117 (see Table 17) was originally designated
Rt in the list of private wells to be sempled. At the start of the
\.g[ ~« " private well program, Well 117 wes found to be mechanically inoperable.
TR Well 104 in close proximity was therefore substituted in lieu of Well 117.

cEeT 76- -76-
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5§

100
101

23

102

X

10)

;f 104

105

106
108

109

X ok

110
111
112
113
117
119
120
122
123
125
126

PROPERTY

Elno Wesley Houss, Oshoto, Wyo,

Oshoto Reservolr

Harry Berger, Windaill
Elmo Wesley, Windmill
cfnce Reynolds House Well

Elvo Vesley Pasture VWell

Ray Robinson House Well
Zlmo Vesley Well~Pasture
Harry Berger Well-Pasture
Oshoto Reservoir

Cene Berger Ranch

Well 4in Pasture

¥Well in Pasture

Reynolds Windaill

Burch Ranch Well in Pasture
Burch Ranch Windmill-Pasture
Jis Hahn Ranch House

Jin Hahn Windaill

Windaill

Vell: in Pasture

VATER SAMPLES WITHIN A THREE-MILE
RADIUS OF THE TEST SITE

WYOMING
COORDINATES

(APPROX. )

1428900 N.
1426700 N.
1425000 N.
1428000 N,
1413500 N.

1430500 N.

1422800 M.
1426200 N.
1428400 N.
1426700 N,
1433700 N,
1433800 N.
1438500 N,
1419800 N.
1437200 N.
1435100 N.
1425000 N.

1425000 N.

~1422470 N,

1417072 N,

559700
336100
358500
357800
352600

558000

539300
559500
560000
556100
560400
$59490
557700
533800
549900
552700
545100
545100
551090
s57217

z.

E.

t.

E.

SEC.~-TWP.~RGE,

TYPE OF WELL

8-53 N.-67
18-33 N.-67
17-3) N.-67
18-53 N.-67
25-3) N,-68

7-53 N.-67

20-5) N.-87
17-53 N.‘67

18-53 N.-67

18-3) N.-67

8-53 N,-67
5-53 N.-67
6-53 N.~67

19-53 N.-62
1-53 N.-68
1-53 N.-68

14-53 N.-68

14-53 N.-68

24-53 N.-68

30-53 H.-67

. Table 17

;7%'5

LS

W.

V.

House/Elec., Pums;
Reservolir
Windmill/Pasture
Windmill/Pasture
House/Windaill

Elec. Pump N.W,
of RHouse

Elec. Pump(l)/Houss

Elec. Pump

Elec. P;np
Reservoir at Dam
Elec. Pump

Elec. Pump
Windaill
Windafll

Elec. Pump
Windaill

Elec. Pump/House
Windmtll/Bara
Windnill

Elec. Pump

185°-200'

180'-200°"
130°
288"

130°

t200°

Shallow Unknown

Shallow Unknown
Shallow Unknown
Shallow Unknown
Shallow Uaknown

1100'

#100°
Shallow Usknown
Shallov Unknown
Shallov Unknown

120°

WELL BOTITOM
- FORMATION

Fox Hills (1)

Alluviua . ._;f
Fox Hills -
Fox Hills

Lance (1)

Lance (1)

Yox Hills (7) .
Fox Hills
Yox Hills
Alluvium
Fox Hills
Fox Hills
Lanca
Lancs -
Lance
Lance
Lance
Lance

Lance

Lance .

-77-




SAMPLING PLAN — PRIVATE WELLS

Displacement - Minimum 15 Minute Pump Period

!

. o
SAMPLE -~ Fiseld Measure T C

L

- Lab Measurs pH, Conductivity
S Lab Millipore Filter

1 Liéér o 1 Gallon o 1 G:ilon o
H.S0, fix = 4°C HNO., fix — 4 °C No preservative - 4 C
Sl Tl l 3
30 _days 6 months 24 hours 7 days
N03/N02 as N Mo As Cu TDS Ca K
NH3 as N v Se fe HC03- Mg Na
U Ba Pb C03= B 504=
Ra-226 Cd Mn Cl-
GrossL,ACr Hg
Ag In
M~nthly Assays Quarterly Assays
Na Ra—226 Monthly plus:
TDS Conductivity NO N02 as N Fe Zn K
U pH NH3 8s N Ag Mo 504=
As HCOS- Ba Pb V
Se C03= Ca M Ca
Cu Hg Mg
Cr Ni Cl-
Grossdajg

F IGURE 36 66

~.78-
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Determinotion

Units 101 102 109 110 104 125 ;
Conductivity {(ushos/ca) 36 . 3eas 1743 634 1162 836 : Bo4
Sodium ag/1 53 8 270 117 288 : 7 oo
105 (180°C) »g/1 25 2580 1160 3 ™ o s’
Arsenic - mg/l . 0.003 {0.no2 £0.n02 < 0.002 {0.002 ' {n.002 " {0.002 ‘
Selanium ag/1 <0.005  <£0.005 <0.005 {0.00S 0.019 £0.00S : <Db.005
pH - 8.20 8.21 8.06 8.46 8.66 7.96 * 8.04
nitrate {as N) ®g/1  (0.05 <0.05 .29 0.06 0.20 ¢0.05 ° 0.06
Nitrate (as N) eg/1 <0.05 <0.05 0.15 <0.05 <0.05 0,05 {0.05
Barium ng/1 {0.01 <0.0% <0.m <0.01 <0.01 <0.01 <0.01
Cadmiva - ag/l  €0.005 0.006 <0.005 <0.00S ° <0.005 <0.005 <0.005
Chromiua w1 (0.00  {0.03 .00 0. <0.01 .o o
Copper /1 ¢0.00 €0.01 o.01 <o:n 0.0% <0.n <0.01
1ron ng/1 0.09 D.12 D.35 0.08 0.15 8.1?’ 0.18 .
Lead »g/1 {0.05 0.07 <0.05 <0.05 {0.0s {D.0S 0.07
Ranganwas mg/1  (0.002 '0.03 0.07 <0.002 0.007 0.18, .0.01 i
Rercury »g/1 0.0003  0.00002 {0.00002 <0.00002 €0.00002 <0.00002 <0.00002 .
Micksl ng/1 .03 0.04 0.03 <0.0% 0.02 0.01 0.02 "
Iinc ©g/1 0.01 0.86 0.07 0.006 0.04 0.10 0.10 .
‘Molybdenus =g/ {0-002 £0.002 <0.002 <0.002 <o.002 £0.002 €0.002
Calcium ng/L 38 33 66 n 3. 79 12
Magnesium mg/1 12 14 &3 11 1.2 » 25
Chloride ag/1 4.1 8.0 5.4 4.9 6.4 {2 4.9
Potassium ag/1 5.8 11 24 5.2 3.5 ¢ 5.7 4.9 )
Sulfats (as soz) mg/1 39 1190 470 A3 156 76 68
Carbonate (ss CO3) ng/1 0 0 0 4.5 0 o 0
8ftarbonate (as m:t_ws)' rg/1 229 552 595 a3 567 ASL 1 ¥3)
Amsonia (ss M) mg/l  ¢0.1 0.43 0.18 0.15 ¢0.1 0.20 <01 .
Silver - " mg/1 - (0.005 {0,005 {0.005 - {0.00S " ¢o.00% * £0.005 <0.005 .
Uranium (as U) »g/1 0.005  ¢0.002 0.003 0.003 ‘0.010 0.008 0.033
Re~-226 pCi/L 0.2:0.4  0,340.3 D.2:0.4 0.0+0.3 0.0+0.3 . D.2:0.4 0.0:0.3
Gross & pC1/1 3.041.8  0.0:2.8 2.8+2.9 2.131.7 11.123.1 3.0+2.5 1544
Gross & pCi/1 77210 0224 8217 2910 21533 17410 018 -

- ASSAY RESWLTS ~ Privats Wells #101, 102, 109, 110, 104, 119, 125 Saegled 4/4/78

TABLE 18

&
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S T IABLgmE ASSAYS T

., .; Deteraination . Units 10N 102 - 109 ) 110

" Conouctivity - (owros/ca) - - 651 . 3703 1492 ns .
Sodlus SR &1 876 195 - 137

T0S (180°C) a3 2620 998 450
Arssnic {0.002 0.006 0.00 0.611 N R
Selenium {0.005 0.008  {D.00S ¢o.00s  0.055°  (0.005. - £0.005 L
- "8.50 8.30  8.02 8.60 B.54 . 7.99 . 8.20 S
Nitrats (s N) Co -

nitrate (as N)
Barium

Cadmius

Chroaium

Copper

Iron

Lesd

Ranganess

Rercury

Rickel

ne

Molybdenus

Calcium

I'lognoalg

hloride

Potasaium

Sulfats (as SO:)
Carbonsts (s COS)
B8icazdonats (as NCOs)
Aocmonis {as W)

Silver

Uzenium (aa U)

Ra~-2268

Cross o

Gress 4

“e

.
:
:

:
:
:

e
e . mesw

33 988 541 416 28 449 337

0.0%0 0.003 0.0V 0.008 0.010 €0.002 0.023
0.120.2  0.1:0.3 0.4:0.4 0.150.3 0.7:0.9 0.0+0.2 0.1+0.3

BRReoeereearita iy el

ASSAY ATSILTS - Private ¥ells §101, 102, 109, 110, 104, 119, 123  Sespled SA2/T8
. TARL 19

80- g8 -80-
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@
.
Tt

Deteraninat ion

g

103 102 109 10 - 104 19

Contuctivity
Sodiuve

103 (190°¢)
Arssnig
Selenium

w -

nitrete (as 8)
nitzets (an 8)

E
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WELL 3% - EAST BUFFER WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/7/78
Casing 1D: 5 inches
Well th: 541 feet
Water Level: 162 feet
Casing Volume: 387 gallons
Pump th: 265 feet

Time Flow Curulative Temp Conductivity
Minutes GPM Gallons oc 25°C pH Remarks
30 5.0 150 11.1 2504 9.40
50 250 11.1 2364 9.47
80 400 11.5 2386 9,20
110 550 11.3 2490 9.00 Sample (1)
140 700 11.3 2406 8.98
170 850 11.1 2379 8.92
200 1000 11.0 2812 8.91 Sample (2)

Sample i } 4 2 casing volumes pumped.
Sample (2 2.58 casing volumes pumped.

A-2
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WELL 3X - EAST BUFFER WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/18/78
Casing 1D: S inches
Well Depth: 541 feet
Water Level: 162 feet
Casing Volume: 387 gallons
Pump Depth: 265 feet
Time Flow Cumulative Temp Conductivity
Minutes 6PM Gallons oC G 8 259C pH Remarks
30 50 150 9.9 2557 9.30
60 300 10.2 2608 9.10
90 450 10.5 2528 9.05
130 650 10.5 2528 8.90 Sample (1)
160 800 10.5 2586 8.90
210 1050 10.5 2528 8.90 Sample (2)
NOTES: Sample (1

A-3
-88-

; casing volumes pumped.

)el
Sample (2) @ 2.7 casing volumes pumped.
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WELL 3X - EAST BUFFER WELL

TJABLE OF FIELD MEASUREMENTS

Date Sampled: 5/3/78
Casing ID: 5 inches
Well Depth: 541 feet
Water Level: 149 feet
Casing Volume: 400 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oc G @ 259C pH Remarks
20 5,0 100 10.0 2583 9.05
50 ! 250 10.5 2575 8.85
80 400 10.9 2560 8.80 Effluent Cloudy
110 £50 11.0 2553 8.75
120 600 .- - -~ Sample (1)
140 , 700 11.0 2553 8.70 Effluent Clearing
170 ! 850 11.0 2553 8.70 |
lm gm - o= - SM]Q (2)
NOTES: Sample {1} ® 1.5 casing volumes pumped,
Sample (2) @ 2.25 casing volumes pumped.

A-4
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WELL 3X - EAST BUFFER WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/17/78
Casing 10: 5 inches
Well Depth: 541 feet
Water Level: 149 feet

Casing Volume: 400 gallons

Pump Depth: 230 feet
Time Flow Cumylative Temp Conductivity
Minutes GPM 6allong oc G @ 259C pH Remarks
20 5.5 110 10.0 2547 9.10
40 220 10.2 2538 8.99
60 330 10.5 2524 8.99
80 440 10.7 2517 8.82
100 550 10.7 2517 8.70
120 660 -- - .- Sample (1)
130 715 10.8 2510 8.65
150 1 825 10.8 2503 8.63
170 935 10.8 2510 8.64 Sample (2)
NOTES: Sample (1) @ 1.65 casing volumes pumped.
Sample (2) @ 2.34 casing volumes pumped.

A-5
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WELL 3X - EAST BUFFER WELL

TABLE OF FIELD MEASUREHENTS.

Date Sampled: 6/12/78

Casing 10: - 5 inches
¥ell Depth: 541 feet
Nater Level: 148 feet

Casing Volume:

400 gallons

Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes 6PM Gallons oC G @ 259C pH’ Remarks
20 5,0 100 11.2 2712 9.25 Clear
40 200 11.6 2656 9.15
60 300 11.8 2628 9.05
80 400 12.1 2580 8.60
100 500 12.2 2570 8.70
120 600 -- -~ -- Sample (1)
135 675 12.2 2573 8.60
155 775 12.2 2573 8.58 Clear
175 875 12.3 2566 8.55
195 975 12.3 2566 8.50
210 v 1050 - - 227 sample (2)
NOTES: Sample (1) @ 1.50 casing volumes pumped.
Sample (2) @ 2.34 casing volumes pumped.

A-6
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WELL 4X - WEST BUFFER WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/7/78
Casing ID: 4 inches
Well Depth: 533 feet
Water Level: 140 feet
Casing Volume: 256 gallons
Pump Depth: 220 feet

Time Flow Cumulative Temp Conductivity
R Minutes GPM Gallons oc G @ 25°C pH Remarks
25 4.6 115 9.6 2496 -
50 5.0 240 11.0 2413 9.42
60 4,0 280 - e - -—
20 360 11.1 2406 9.18
90 400 11.0 2413 9.00 Sample (1)
120 520 11.0 2399 .9.00
150 630 11.0 2420 9.00 Sample (2)
NOTES: Sample (1) @ 1.56 casing volumes pumped.
Sample (2) @ 2.46 casing volumes pumped.
A-8
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WELL 4X -~ WEST BUFFER‘HELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/19/78
Casing ID: 4 inches
Well Depth: 533 feet
Water Level: 140 feet
Casing Volume: 256 gallons
Pump Depth: 265 feet

Time Flow  Cumulative Temp Conductivity
Minutes GPM Gallons oC G @25°C  pH Remarks

20 4,0 80 11.0 2536 9.30

40 160 11.5 2543 9.60

60 240 11.5 2501 9.65

80 320 -- - -

100 400 11.5 2515 9.50 Sample (1)
115 460 11.2 2550 9,20

130 _ 520 10.9 2571 9.10

145 580 10.8 2578 9.05

NOTES: Sample (1) @ 1.56 casing volumes pumped.
Sample (2) @ 2.26 casing volumes pumped.
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WELL 4X - WEST BUFFER WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/1/78

Casing 1D: 4 inches
Well Depth: 533 feet
Water Level: 141 feet
Casing Volume: 256 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductiyity
Minutes GPM Gallons oc G @ 25°C pH Remarks
20 5,0 100 10.5 2560 9.15
40 ! 200 10.9 2574 9.45
60 300 2574 9.40
80 - 400 2560 9.10
90 450 -- - Sample (1)
100 500 2560 8.90
120 600 2553 8.90
140 700 - 2553 8.75
160 800 2546 8.85
175 ' 875 v - -- Sample (2)

NOTES: Sample (1) @ 1.75 casing volumes pumped.
Sample (2) @ 3.4 casing volumes pumped.

A-10
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WELL 4X - WEST BUFFER WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/17/78

Casing I0: 4 inches
Well Depth: 533 feet
Water Level: 141 feet
Casing Volume: 256 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons OC G @ 259C pH Remarks
20 5,0 100 10.7 2537 9.38
40 V 200 11.0 2544 9.61
60 300 11.0 2509 9.17
80 400 -- -- --  Sample (1)
95 475 11.1 2495 8.90
115 575 11.0 2496 8.85
145 * 725 11.0 2496 8.82
175 875 11.2 2503 8.80 Sample (2)

NOTES: Sample (1} @ 1.56 casing volumes pumped.
@ 3.4 casing volumes pumped,

Sample (2

A-11
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WELL 4X - WEST BUFFER WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/14/78

Casing ID: 4

inches

Well Depth: 533 feet
Water Level: 142 feet
Casing Volume: 256 gallons

Pump Depth: 230 feet

Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons o¢ G @ 259 pH Remarks

20 - 3,75 75 12.7 2522 9.49 C(Clear

40 - 150 12.9 2529 9.65

60 225 13.0 2470 9.68

80 300 13.0 2405 9.30

100 375 13.0 2457 9.10

110 410 -- -- -- Sample (1)
120 450 13.5 2438 8.97

140 525 13.4 2438 8.90 Clear

160 ' 600 13.3 2450 8.89

180 675 -- -- -- Sample (2)

) @ 1.59 casing volumes pumped.
) @ 2.63 casing volumes pumped.

A-12
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WELL 5X - NORTHWEST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/6/78

Casing ID: 4 inch
Well Depth: 552 feet
Water Level: 142 feet
Casing Volume: 267 gallons
. Pump Depth: 220 feet .
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons O¢ 6 @ 259C pH Remarks
5 5,0 25 12.5 2424 10.0
30 150 11.8 2223 -~ .
55 275 12.0 2320 9.50 tEffluent Cloudy
70 350 12.1 2341 -
85 425 12.0 2388 9,30 Sample (1)
105 : 525 12.0 2375 9.25
125 625 12.1 2355 --
145 725 12.0 2327 9.05
165 825 12.0 2324 9.03
185 * 925 12.0 2375 9.00 Effluent Cloudy
205 1025 12.0 2375 9.00 Sample (2)

NOTES: Sample (1) @ 1.6 casing volumes pumped.
Sample (2) @ 3.8 casing volumes pumped.

Sample (1) pH measured by CDM Accu Labs = 9.20

A-14
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WELL 5X - NORTHWEST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/20/78

Casing ID: 4 inch
Well Depth: 552 feet
Water Level: 142 feet
Casing Volume: 267 gallons
Pump Depth: 265 feet
Time Flow Cumulative Temp Conductivity
Minutes 6PM Gallors oC G @ 250C pH Remarks
20 5,0 100 10.0 2761 10.35
45 225 10.5 2842 9.55 Cloudy Effluent
65 325 10.5 2342 9.38
85 425 10.5 2342 9.30
105 525 10.8 2342 9.25 Clearing
120 600 - - -- Sample (1)
125 625 10.8 2350 9.25
145 * 725 10.8 2350 9.20 Clear Effluent
160 800 -- - -- Sample (2)

NOTES: Sample (1) @ 2.2 casing volumes pumped.
Sample (2) @ 3.0 casing volumes pumped.

A-15
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WELL 5X - NORTHWEST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

S
Date Sampled: 5/2/78
Casing ID: 4 inches
Well Depth: 552 feet
Water Level: 143 feet
Casing Volume: 267 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oC 6 @ 259C pH Remarks
20 5,0 100 10.9 2567 9.95
40 I 200 11.0 2441 9.55 Slightly Cloudy
60 . 300 11.2 2344 9.35
80 400 11.2 2316 9.30
90 450 - -- ~~ Sample (1)
100 500 11.2 2316 9.30
120 - 600 11.2 2316 9.25
140 700 11.3 2309 9.20
150 Y 750 - - 227 sample (2)

NOTES: Sample (1) @ 1.68 casing volumes pumped.
Sample (2) @ 2.80 casing volumes pumped.

A-16
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WELL 5X - NORTHWEST MONITOR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/18/78

Casing ID: 4 inches
Well Depth: 552 feet
Water Level: 142 feet
Casing Volume: 268 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oc 6 8 25°C pH Remarks
20 6,0 120 10.4 2454 10.0 Clear
40 } 240 10.8 2406 9.56 Stightly Cloudy
60 360 1.9 2344 9.39 Cloudy
70 3.0 390 -- .- -~ Sample (1)
90 3.0 450 11.0 2310 9.25
110 6,0 570 11.0 2310 9,29 Cloudy
130 690 11.0 2303 9.25 "
150 810 11.0 2296 9.20 "
170 930 11.0 2303 9.15 C(Clearing
190 1050 - 11.0 2324 9.15 Sample (2)

NOTES: Sample (1) @ 1.46 casing volumes pumped.
Sample (2) @ 3.9 casing volumes pumped.

A-17
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WELL 5X - NORTHWEST MONITOR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/14/78
Casing ID: . 4 inches
Well Depth: 552 feet
Water Level: 142 feet
Casing Volume: 268 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G B 25°C pH Remarks
20 5,0 100 12.1 2583 10.0 Clear
40 ‘ 200 12.3 2397 9.60
60 300 12.5 2344 9.30
80 400 12.9 2333 9.15
90 450 -- - -- Sample (1)
100 500 - 13.1 2360 9.10
120 600 13.3 2373 9.05
140 700 - - -- Sample (2)

NOTES: Sample (l; @ 1.68 casing volumes pumped.
@ 2.6

Sample (2 casing volumes pumped.

A-18
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WELL 6X - SOUTHWEST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/8/78

Casing ID: 4 inch
Well Depth: 550 feet
Hater Level: 141 feet
Casing Volume: 267 gallons
Pump Depth: 265 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oc G @ 259C pH Remarks
30 5,0 150 12.0 2429 -
55 275 11.7 2532 9.20
75 375 11.9 2546 9.05
90 450 11.9 2573 9,00 Sample (1)
120 600 11.9 2600 8.93
140 700 11.9 2600 8.90
160 800 12.0 2593 8.90
180 900 12.0 2593 8.90 Sample (2)

NOTES: Sample (1) @ 1.68 casing volumes pumped.
Sample (2) @ 3.37 casing volumes pumped.
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WELL 6X - SOUTHWEST MONITCR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/17778 .

Casing 1D: 4 inches
Well Depth: 550 feet
Water Level: 141 feet
Casing Volume: 267 gallons
Pump Depth: 265 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oC G 8 250C pH Remarks
20 5,0 100 10.2 2680 9.08
40 ) 200 10.5 2658 9.35 Dirty Effluent
60 ' 300 10.5 2658 9.05 Clearing
80 400 10.5 2658 9.00 "
110 550 10.8 2635 8.95 Sample (1)
130 650 10.9 2628 8.95
150 : 750 10.8 2635 8.85 Clean Effluent
10.9 2628 8.90 Sample (2)

170 850

NOTES: Sample (1) @ 2.05 casing volumes pumped.
) @ 3.2 casing volumes pumped.

Sample (2
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WELL 6X — SOUTHWEST MONITOR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/1/78
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 140 feet
Casing Volume: 267 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductixity
Minutes GPM Gallons oc G @ 25°C pH Remarks
20 5,0 100 11.0 2637 8.80
40 200 11.2 2637 -~ Muddy Effluent
60 300 11.3 2615 8.85
80 400 11.3 2615 8.70
100 500 11.3 2615 Clean Effluent
120 600 11.3 2608 Sample (1)
150 750 11.2 2617
170 * 850 11.2 2617
190 950 11.1 2623 Sample (2)
NOTES: 2 casing volumes pumped.

Sample (1) @ 2.
Sample (2) @ 3

.6 -asing volumes pumped.
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WELL 6X - SOUTHWEST MONITOR WELL
TABLE OF FIELD MEASUREMENTS
Date Sampled: 5/16/78
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 140 feet
Casing Volume: 268 gallons
Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oc 6 @ 250C _pH Remarks
20 6,0 120 11.0 2633 9.15 Clear
40 240 11.2 2680 9.10
60 360 11.1 2659 8.74
80 480 11.3 2625 8.70 Slightly Cloudy
90 540 -- -- --  Sample (1)
110 660 11.2 2613 8.68
130 780 11.2 2619 8.68 Clearing
150 900 11.2 2619 8.68
170 1020 11.2 2619 8.64 Clear
185 ! 1110 - - 22 sample (2)

NOTES: ~ Sample (1) @ 2.0 casing volumes pumped,
Sample (2) @ 4.1 casing volumes pumped.
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WELL 6X - SOUTHWEST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/12/78

Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 129.3 feet
Casing Yolume: 268 gallons
Pusp Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM 6al'ons oC G 8 25°C pH Remarks
20 6.0 120 11.0 2555 9.16 Clear
40 6.0 240 .- - = Cloudy
55 5,0 265 11.3 2595 8.94 Clearing
75 385 11.8 2618 8.70
9 205 - - - sample (1)
108 455 11.9 2662 -8.67
115 565 11.9 2662 8.63 Clear
135 685 11.9 2662 8.61
155 765 11.9 2662 8.59
165 ¥ 815 - - - sample (2)
NOTES:

Sample g; ® 1.51 casing volumes pumped.

Sample

@ 3.0 casing volumes pumped.
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WELL 7X - MONITOR WELL - "A“ ZONE
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/9/78
Casing 1D: 4 inches
Well Depth: 445 feet
Water Level: 137 feet
Casing Volume: 201 gallons
Pump Depth: 265 feet

Time Flow Cumulative Temp Conductivity
Minutes GPM Gallons oC 6 @ 259C pH Remarks
15 4.0 50 10.1 12302 9.50
35 4.0 140 10.2 2325 9.40
65 4.0 220 10.1 2251 9,25
75 3.3 286 - - .-
95 /2 10.2 2282 8.80 Sample (1)
115 428 -- -- -
130 478 10.2 2304 8.80 Sample (2)

NOTES: Effluents are muddy - high suspended solids
Pump continues to break suction

Sample (1) @ 1.75 casing volumes pumped.
Sample (2) @ 2.38 casing volumes pumped.
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WELL 7X - MONITOR WELL - “A® Z0NE

TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/20/78
Casing ID: 4 inches
Well Depth: 445 feet
Water Level: 137 feet
Casing Volume: 201 gallons

Pump Depth: 265 feet

Time Flow Cumulative Temp Conducti81ty

Minutes GPM Gallons Oc G 8 25°C pH Remarks
20 4.0 80 10.8 2336 8.65
40 160 11.4 2351 9.35 ‘
60 240 11.6 2285 8.50 Cloudy ~ Sclids
80 320 11.6 2285 8.45
95 380 11.5 2292 8.45 Cloudy - Solids
110 440 .- -- -- Sample (1)
120 480 11.4 2298 8.45
140 3.0 540 11.4 2298 8.45
160 3.0 600 11.2 2310 8.45 Cloudy - Solids
180 3.0 660 11.1 2317 8.45 Sample (2)

NOTES: Sample (1) @ 2.2 casing volumes pumped.
Sample (2) @ 3.3 casing volumes pumped.
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WELL 7X - MONITOR WELL - "A" ZONE
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/4/78
Casing ID: 4 inches
Well Depth: 445 feet
Water Level: 138 feet
Casing Volume: 200 gallons
Pump Depth: 250 feet

Time Flow Cumulative Temp Conductixity
Minutes GPM Gallons oc G @ 25°C pH Remarks
30 3,0 90 9.7 2329 9.00
65 195 9.7 2329 8.85
95 285 9.9 2315 8.50
110 330 .- - -~ Sample (1)
125 375 10.0 2309 8.50
155 465 10.1 2316 8.5
185 555 10.1 2316 8.50 Sample (2)

NOTES: Sample 51 @ 1.€" -asing volumes pumped.
Sample (2) @ 2.7¢ casing volumes pumped.
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WELL 7X - MONITOR WELL - “A* Z0NE

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/15/78
Casing 1D: 4 inches
Well Depth: 445 feet
Water Level: 137 feet
Casing Volume: 201 gallons
Puzp Uepth: 240 feet
Time Flow Cumulative lemp Conductivity -
Minutes GPM Gallons oc 6 8 25°C pH Remarks
20 5.0 100 11.9 2231 8.75 Clear
40 3,2 164 12.2 2301 9.12
60 f 228 12.5 2269 8.68 Slightly Dirty
80 292 12.6 2256 8.49 Dirty
95 340 - - -- Sample (1)
100 356 12.8 2232 8.46
120 420 12.7 2264 8.45 Cloudy
140 484 13.0 2278 8.45 _
160 S48 13.0 2296 8.45 Slightly Cloudy
180 612 13.2 2287 8.45
200 | 676 13.2 2287 8.45 CIearin?
2.0 708 - - - Sample (2)
NOTES: Sample i!) 9 1.7 casing volumes pumped.
\ Sample (2) © 3.5 casing volumes pumped.
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MELL 7X - MONITOR WELL - "A* ZONE
TABLE OF FIELD MEASUREMENTS

Date Saxpled: 6/15/78
Casing 10: 4 inches
Well th: 445 feet
Hater Level: 147 feet
Casing Volume: 195 gallons
Pump Depth: 240 feet

Time Flow Cumulative Temp Conductlxity
Minutes GPM Gallons o¢ 6 6 25°C pH Remarks
20 5,0 100 11.2 2226 9.09 Clear
25 128 11.7 2277 9.12 Clear
45 225 11.7 2284 8.85 Cloudy
60 ’ 300 L) o .o Sm,e ‘l)
65 328 11.7 2284 8.50 Very Cloudy
8s 425 11.8 22718 8.50 C‘earin?
100 500 . - -- Sample (2)

NOTES: Sample 51; @ 1.54 casing volumes pumped.
Sample (2) @ 2.56 casing volumes pumped.
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WELL 11X - SOUTHEAST MONITOR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/8/78
Casing 1D: 4 inches
Kell Depth: 550 feet
Water Level: 147 feet
Casing Volume: 263 gallons
Pump Oepth: 265 feet
Time Flow Cumulative Tgmp Conductixity
Minutes GPM Gallons C G @25°C pH Remarks
15 5,0 75 10.2 2568 --
50 250 11.0 2539 -~
65 325 11.0 2553 9.00
75 375 11.0 2609 9.00
95 425 11.2 2581 8.96 Sample (1)
11¢ 575 11.1 2588 --
135 675 - 11,1 2602 8.95
155 775 11.2 2595 8.95
175 ¢ 875 11.2 2595 8.95 Sample (2)
NOTES: Sample 51 @ 1.8 casing volumes pumped.
Sample (2) @ 3.3 casing volumes pumped.
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WELL 11X - SOUTHEAST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/19/78
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 147 feet
Casing Volume: 263 gallons

Pump Depth: 265 feet
Time Flow Cumulative Tgmp Conduct1xity
Minutes GPM GAllons Cc G @ 25°C pH Remarks
20 5,0 100 10.8 2635 9.20
40 200 11.3 2655 9.15
60 300 11.5 2641 9,15
80 400 11.5 2641 9.00
100 500 11.5 2641 9.00 Sample (1)
120 600 11.5 2641 9,00
9.00 Sample (2)

145 725 11.5 2641

NOTES: Sample zl

; @.1.9 casing volumes pumped.
Sample (2) @ 2.7

6 casing volumes pumped.
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WELL 11X - SOUTHEAST MONITOR WELL:
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/3/78
Casing 1D: 4 inches

Well Depth: =~ 550 feet
Water Level: 146.5 feet
Casing Volume: 263.5 gallons

Pump Oepth: 230 feet
Time Flow Cumulative Temp Conductixity
Minutes GPM Gallons 0oC 6 @ 25°C pH Remarks .
20 5.0 100 11.0 2651 8.95
40 ’ ’ 200 11.1 2658 9.55
60 300 ‘ 11.3 2615 8.95
80 400 11.3 2615 8.80
90 450 .- - --  Sample (1)
100 500 11.2 2623 8.70
120 600 11.0 2623 . 8.70
140 # 700 11.0 2623 8.70
150 750 - -- -- Sample (2)

NOTES: Sample (1) @ 1.7 casing volumes pumped.
Sample (2) @ 2.8 casing volumes pumped.
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WELL 11X - SOUTHEAST MONITOR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/17/78
Casing ID: = 4 inches
Well Depth: 550 feet
Water Level: 146 feet
Casing Volume: 264 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tgmp Conductixity
Minutes GPM Gallons C G 8 25°C pH Remarks
20 6,0 120 10.2 2601 .8.81 Clear
40 240 10.7 2628 9.30
60 360 10.8 2627 8.72 Clear
80 480 10.9 2620 8.69 Sample (1)
110 660 10.9 2620 8.67
140 840 10.9 2620 8.66 Clear
160 960 10.9 2620 8.65
170 | 1020 - -- 227 sample (2)

NOTES: Sample (1) €1
Sample (2) @ 3.

.8 casing volumes pumped.
9 casing volumes pumped.
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WELL 11X - SOUTHEAST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/12/78
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 145.5 feet
Casing Voulume: 264 gallons

s I T Lt 2SI

Pump Depth: 230 fect
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G R25C pH Remarks
20 5.0 100 11.5 2716 9.10 Clear
40 200 12,0 2701 9.32
60 300 2708 8.80
80 400 2708 8.70
85 425 -- -- Sample (1)
100 500 2708 8.65
120 600 2694 8.60 Clear
140 * 700 2694 8.60
160 800 -- -- Sample (2)
NOTES: Sample (1) @ 1.61 casing volumes pumped.
Sample (2) © 3.03 casing volumes pumped.
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WELL 12X - NORTHEAST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/8/78
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 149 feet
Casing Volume: 259 gallons

Pump Depth: 265 feet
Time Flow Cumulative TSmp Conductixity
Minutes GPM Gallons C G@25¢C pH Remarks

20 5.0 100 11.3 2949 11.1

45 225 12.0 2334 9.50

60 300 11.9 2340 9.15

80 400 12.0 2354 8.90

90 450 11.9 2374 8.90. Sample (1)
120 600 11.9 2395 8.86

150 750 11.9 2395 8.80

170 * 850 11.9 2395 8.80

180 900 11.8 2401 8.80 Sample (2)

NOTES: Sample (1) € 1.7 casing volumes pumped.
Sample (2) @ 3.5 casing volumes pumped.
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WELL 12X - NORTHEAST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/20/73
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 149 feet
Casing Volume: 259 gallons:

Pump Depth: 265 feet
Time Flow Cumylative Tsmp Conduct181ty
Minutes GPM Gallons C G @ 25°C pH Remarks
20 5.0 100 10.2 2912 10.9
40 200 10.8 2450 9.20
60 300 11.0 2443 .85
80 400 11.0 2450 8.75 Sample (1)
85 425 11.0 2460 8.72
105 525 11.0 2479 8.70
125 625 11.0 2493 8.65 Slightly Dirty Effluent
150 750 11.2 2501 8.70 Clearing .
170 v 850 11.6 2494 8.70
190 950 11.7 2501 8.70 Sample (2)

NOTES: Sample (1) @ 1.5 casing volumes pumped.
Sample (2) @ 3.7 casing volumes pumped.
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WELL 12X - NORTHEAST MONITOR WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/3/78
Casing ID: 4 inches
Well Depth: 550 feet
Water Level: 150.5 feet
Casing Volume: 261 gallons

Pump Depth: 230 feet
Time Flow Cumulative Temp Conductivity
Minutes GPM 6allons o¢ G @ 25°C pH Remarks
20 5.0 100 10.3 2833 10.9
40 5.0 200 10.6 2525 9.45
60 4.0 280 10.8 2398 8.85 Slightly Cloudy Effluent
80 360 10.9 2419 8.75
100 420 11.0 2412 8.75 Clearin?
110 460 -- - --  Sample (1)
120 500 11.0 2427 8.65 Clean Effluent
140 580 11.0 2441 8.60
160 660 11.0 2441 8.65
165 680 - - --  Sample (2)
NOTTS: Sample (1) @ 1.76 casing volumes pumped.

Sample (2) @ 2.60 casing volumes pumped.
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WELL 12X - NORTHEAST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/17/78
Casing 1D: 4 inches
Well Depth: 550 feet
Water Level: 150 feet
Casing Volume: 261 gallons

Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G @ 25°C pH Remarks
20 5,0 100 10.1 2679 10.33
40 r 200 10.5 2496 9.50
60 300 10.7 2371 8.90
80 400 10.7 2399 8.73
90 450 - - --  Sample (1)
110 550 10.7 2413 8.72
130 650 10.7 2413 8.50
150 % 750 10.7 2413 8.50
170 850 10.7 2413 8.47 Sample (2)

NOTES: Sample (1) @ 1.7 casing volumes pumped.
Sample (2) @ 3.3 casing volumes pumped.
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WELL 12X - NORTHEAST MONITOR WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/14/78
Casing 1D: 4 inches
Well Depth: 550 feet
Water Level: 149 feet
Casing Volume: 261 gallons

Pump Depth: 230 feet

Time Flow Cumulative Tgmp Conductivity

Minutes GPM Gallons C G @ 25°C pH Remarks
20 4.5 90 11.9 2597 10.85 Clear
40 180 12.2 2430 9.83
60 270 12.5 2292 9,04 Cloudy
80 360 12.8 2300 8.86
95 . 425 - - --  Sample (1)
115 3.0 485 12.7 2345 8.80

135 4.5 575 12.9 2346 8.70 Cloudy

155 665 13.0 2340 8.70

175 ‘ 755 - -- --  Sample (2)

NOTES: Sample (1; @ 1.62 casing volumes pumped.
Sample (2) @ 2.88 casing vcl.mes pumped.
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WELL 19X - RECOVERY WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/7/78
Casing ID: 5 inches
Well Depth: 538 feet
Water Level: 155 feet
Casing Volume: 390 gallons

Pump Depth: 265 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C . G @ 25°C pH Remarks
25 5.0 125 11.0 2525 --
45 225 11.0 2525 8.62 )
70 4.8 336 11.3 2532 -- Mud in Effluent
100 480 11.6 2511 8.63 ]
130 624 11.9 2491 8.63 Clearln%.
140 672 12.0 2484 8.63 Sample (1)
160 768 12.0 2477 8.62
190 912 12.0 2484 -~ _
210 1008- 12.0 2484 8.62 Sample (2)
NOTES: Sample (1 casing volumes pumped.

)y e1l.?
Sample (2) @ 2.6 casing volumes pumped.
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WELL 19X - RECOVERY WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/18/78
Casing ID: 5 inches
Well Depth: 538 feet
Water Level: 155 feat
Casing Volume: 390 gallons
Pump Depth: 265 feet
Time Flow Cumulative Tsmp Conductivity
Minutes GPM Gallons C G @ 250C _pH Remarks
30 5.0 150 10.2 2579 8.73
60 300 8.75 Slighty Dirty Effluent
90 450 8.70
120 600 J Sample (1)
150 750
180 900 Sample (2)

NOTES: Sample (1

.5 casing volumes pumped,
3

)el
Sample (2) @ 2.3 casing volumes pumped.
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WELL 19X - RECOVERY WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/2/78
Casing ID: 5 inches
Well Depth: 538 feet
Water Level: 145 feet
Casing Volume: 400 gallons

Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM 6allons C G @25°C pH Remarks

15 5,0 75 10.8 2582 8.60

35 ! 175 11.1 2532 8.50

65 325 11.3 2546 8.45

95 475 11.5 2560 8.40 i
125 625 11.5 2560 8.40 Sample (1)
155 775 11.3 2560 8.45
185 925 11.2 2553 8.45 Sample (2)

NOTES: Sample (1) @ 1.56 casing volumes pumped.
Samle (2) @ 2.3 casing volumes pumped.
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WELL. 19X - RECOVERY WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/15/78

Casing ID: 5 inches
Well Depth: 538 feet
Water Level: 144 feet
Casing Volume: 400 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G @ 25°C pH Remarks
20 5.0 100 12.7 2547 8.49 Clear
40 200 13.0 2549 8.4%
60 300 13.0 2553 8.45
80 400 13.1 2546 8.40 Cloudy
100 500 - 13.0 2553 8.40
120 600 -- -- -- Sample (1)
130 650 13.0 2553 8.40
160 800 13.0 2553 8.40 Clearing
190 v 950 13.0 2553 8.40 Clear
220 1100 13.0 2553 8.40 Sample (2)
NOTES:

Sample (l; @ 1.; casing volumes pumped,
g2

Sample (2 .75 casing volumes pumped.
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WELL 19X - RECOVERY WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/15/78
Casing I0: 5 inches
Well Depth: 538 feet
Water Level: 145 feet
Casing Volume: 400 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tgmp Conductixity
Minutes GPM Gallons C G @ 25°C pH Remarks
20 4,5 90 11.2 2481 8.50 Cloudy (1)
40 180 11.5 2453 8.45 Dirty
60 270 11.8 2406 © 8.40
80 360 12.0 2353 8.45
100 450 12.4 2381 8.45
120 540 12.4 2381 8.40
140 630 -- -- -- Sample (1)
150 653 12.2 2394 8.47 Dirty =
170 743 12.2 2407 8.47 Dirty
190 g 833 12.8 2375 8.49 Clearing
210 923 -- -- --  Sample (2)
NOTES: (I)Effluent heavily contaminated with suspended rust
from steel pipe suspended in well for approximately 1 month.

Sample (1) @ 1.57 casing volumes pumped.
Sample (2) @ 2.30 casing volumes pumped.
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WELL 20X - NORTH INJECTION WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/6/78
Casing 10: 5 inches
Well Depth: 538 feet
Water Level: 136 feet
Casing Volume: 402 gallons
Pump Depth: 220 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons c 6 825°C pH Remarks
20 5,4 108 11.4 1873 8.96
40 216 11.2 1953 8.96
60 324 11.3 1962 --
80 432 11.4 1963 8.96
100 540 11.4 1963 8.99 Sample (1)
120 648 11.4 1963 8.99
140 756 11.5 1965 --
160 ‘ 864 11.3 1982 9.00
190 1026 11.3 1982 8.99 Sample (2)

NOTES: Sample (1

A-47
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) € 1.3 casing volumes pumped.
Sample (2) @ 2.55 casing volumes pumped.

-135-



WELL 20X - NORTH INJECTION WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 4/17/78

Casing ID: 5 inches
“Well Depth: 538 feet
Water Level: 142 feet
Casing Volume: 404 gallons
Pump Depth: 265 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G @25°C pH Remarks
15 5,0 75 9.1 2094 8.88
40 200 10.0 2040 --
60 300 9.7 2057 8.85
85 425 10.0 2040 8.88
105 525 10.4 2040 8.88
130 650 10.4 2040 8.88 Sample (1)
165 # 825 10.4 2040 8.88
190 950 10.4 2040 8.88 Sample (2)

NOTES: Sample (1) @ 1.6 casing volumes pumped.
Sample (2) @ 2.35 casing volumes pumped.
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WELL 20X - NORTH INJECTION WELL
TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/2/78

Casing ID: 5 inches
Well Depth: 538 feet
Water Level: 141 feet
Casing Volume: 405 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C GR@25¢C pH Remarks
10 5.0" 50 -- - --
15 5.0 75 9.9 2040 8.90
30 150 9.9 2062 8.75
60 300 10.3 2046 8.75
90 450 10.5 2063 8.75
120 600 10.8 2045 8.75
130 _ 650 - -- --  Sample (1)
150 750 10.8 2045 8.75
180 v 900 11.0 2034 8.75
190 950 -- -- -~ Sample (2)

NOTES: Sample (1) @ 1.6 casing volumes pumped.
Sample (2) @ 2.3 casing volumes pumped.
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WELL 20X - NORTH INJECTION WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/16/78
Casing I0: 5 inches
Well Depth: 538 feet
Water Level: 143 feet
Casing Volume: 403 gallons
Pump Oepth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G @25°C pH Remarks
20 5,0 100 10.7 2010 8.67 Clear
40 , 200 10.8 2005 8.67
60 300 10.9 1999 8.65
80 400 11.0 2041 8.68
100 500 11.2 2030 8.65
120 600 11.2 2037 8.65 Clear
125 625 -- -- -~ Sample (1)
140 700 11.5 2027 8.65
160 800 11.5 2021 8.67 Clear
180 v 900 11.5 2021 8.65
200 1000 11.5 2021 8.65 Sample (2)

NOTES:

Sample (2) @

Sample (1) @ 1.6 casing volumes pumped.
2.5 casing volumes pumped.
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WELL 20X - NORTH INJECTION WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 6/13/°:

Casing ID: 5in. es
¥Well Depth: 538 feet
Water Level: 139 feet

Casing Volume: 403 gallons

Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G @25°C pH Remarks
20 5,0 100 12.2 2058 8.59 C(Clear
40 200 12.5 2016 8.58
60 300 12.9 2046 8.61
80 400 12.9 2033 8.62 Clear
100 500 13.3 2023 8.62
120 600 13.3 2038 8.63
125 625 - -- -~ Sample (1)
140 700 13.1 2049 8.65
160 800 13.1 2036 8.65 Clear
180 900 13.3 2044 8.65
200 y 1000 13.0 2049 8.60
210 -~ - -- -~ Sample (2)
NOTES: Sample (1 .54 casing volumes pumped.

)el.s
Sample (2) @ 2.46 casing volumes pumped.
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WELL 789V - PROCESS WATER WELL

TABLE OF FIELD MEASUREMENTS

Date Sampled: 5/12/78
Casing ID: 5 inch

Well Depth: 580 feet
Water Level: 112.3 feet
Casing Volume: 468 gallons

Pump Depth: 230 feet
Time Flow Cumulative Tgmp Conductiyity
Minutes GPM Gallons c G @ 259¢C pH Remarks
20 6,5 130 9.8 2583 9.60
40 260 10.2 2582 9.55
60 390 10.5 2475 9.10
80 520 10.5 2475 9.00
100 650 10.9 2489 8.92
115 747 -- -- --  Sample (1)
130 845 11.0 2476 8.89
150 975 2476 8.85
170 1105 2490 8.83
190 1235 2504 8.78
210 1365 2525 8.74
230 1495 2525 8.70
250 ' 1625 2525 8.70
270 1755 2525 8.70 Sample (2)

NOTES:

Sample (1) @ 1.59 casing volumes pumped.
Sample (2) @ 3.8 casing volumes pumped.
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77 WELL 789V - PROCESS WATER WELL
{7~ . TABLE OF FIELD MEASUREMENTS = .

Date Sampled: 5/26/78 o L S T AP S
~... Casing ID:- 5 inch = .l T R S i
- Well Depth: 580 feet
Water Level: 113 feet
Casing Volume: 467 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G @e25C pH Remarks
15 6,0 90 10.6 2489 9.05
35 210 11.0 2481 9.02 Clean
55 330 11.2 2475 9.02
85 510 11.4 2461 8.90 -
115 690 11.2 2489 8.80 Sample (1)
145 870 11.6 2475 8.80 - :
175 1050 11.8 2459 8.78 Clean
205 1230 - 11.8 2453 8.78 Sample (2)

NOTES: Sample (1

.45 casing volumes pumped.

el
Sample (2) © 2.7 casing volumes pumped.
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WELL 789V - PROCESS WATER WELL

6/13/78

. JABLE OF FIELD MEASUREMENTS

Date Sampled:
Casing ID: - 5 inch
Well Depth: 580 feet
Water Level: 112 feet
Casing Volume: 468 gallons
Pump Depth: 230 feet
Time Flow Cumulative Tsmp Conductixity
Minutes GPM Gallons C G e 25°C pH Remarks
0 6.0 -
20 120 13.0 2548 8.92 (Clear
-40 240 13.1 2730 9.10
60 360 13.0 2457 8.87
80 480 12.3 2530 8.80
100 600 12.3 2542 8.73
120 720 -- -- -
135 3.0 765 - - -- Sample (1)
155 3.0 810 12.7 2587 8.60 Clear
175 6.0 930 12.6 2608 8.60
195 1050 12.7 2508 8.60
215 1170 12.7 2608 8.59
245 1350 12.7 2608 8.60
265 1470 -~ - -- Sample (2)
NOTES: Sample (1) @ 1.63 casing volumes pumped.
Sample (2) @ 3.1 casing volumes pumped.
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