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NUCLEAR DY.N~"~~~S 

.. HOI.NIX, '-"IlONA .80ll8 
... o. 8011 10'1'&8 

a&'l'l SKY HA,.IIO" IILVO. 

Mr. L. C. Rouse, Chief 
Attention: Dr. R. Cooperstein 

August 31, 1978 

Fuel Processing and Fabrication Branch 
Division of Fuel Cycle and Material Safety 
U. S. Nuclear Regulatory Commission 
Washington, D.C. 20555 

.. .. ~ . 
eo• 1 •• .,. oeer 

S -, t'i', 1 2 30 <':"ffi \..l' I II 

U '- .. , ·.:G. 
r': . ' ':I 

'l'i~r, .~ ... ,:.cT!GH 

Subject: Source Material License No. SUA-1331, Sundance Project, Crook 
County, ~lyoming. 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. 

AFS:tls 

Enclosure 

9811120149 780831 
POR AOOCK 04009663 
B POO 

I·,. 

Very truly yours, 

~2---~ .. ra ~_J 
Albert F. Sto1ck 
Manager, Nubeth Joint Venture 

NRC017 
Submitted: 8/25/2014
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TO: 

FROM: 

August 16, 1978 

Albert F. Stoic~ Manage~ Nubeth Joint Venture 

John A. Baltz. Chief :-ietallurgist 

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

Commencing April 6, 1978, a water sampling and analysts program was 
initiated 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 J operations is enclosed with this letter summary. 

Purpose of the program was to obtain baseline 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 criteria 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 Hfive-spot" uranium solution mining pilot test 
fs shown in Attachment 1. Baseline water data was collected from one well in the 
aquifer overlying the ore zone aquifer, and eight wells in the ore zone aquifer 
(designated "A" and "B" zone aquifers, respectively). In addition, concurrent 
data was obtained from a proposed process water well (789V) 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 sa~plfng was conducted one (1) month later. A total 
of five(S) samples were collected. All sample collection and preservation 
techniques are documented in the attached report. The full suite of analysts 
(31 individual chemical parameters) was performed on each sample collected during 
the baseline program. 

From the analysis data, a pr~-mtntng mean baseline was calculated for each 
specific element. Mean baseline for the "A" zone aquifer ts shown tn Attachment 
3. Mean baseline for the "B" zone aquifer ts shown in Attachment 4. 

Attachment 5 shows the upper control limits (UCL) for excursion indicators 
to be used for Phase I operations as determined from baseline water quality 
data. Radium 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 tn the event of an excursion condition are detailed in the attached 
report. · · 

The range of target value concentrations considered acceptable for •a• 
aquifer restoration following Phase I mining operations is shown in Attachment 6. 

. '' . I 

To further determine aquifer stability following restoration, additional samples 
from all the •s• aqutfer wells originally employed in the baseline program will be 
taken on a monthly basis for at least three (3) months to confirm stable conditions •. 
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Mr. Albert F. Stoick 
August 16, 1978 
Page 2 
Docket Ho. 40-8663 

Finally, the attached report documents the results of monthly and 
· quarterly salf1)1 tngs of private wells located wHhi~ a 3 mfle radius of 

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

Presently, we are collecting the pre-mining samples re~u1red for~at 
least 2 (two) weeks prior to the tntttatlon of the solution mining operation 
from at least nine (9) of the fifteen (15) wells tn the Phase l study. 

The program for the coming quarter will commence with a circulation 
period in which formation water (no chemicals added) will be p~ed 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 S-spot area. Water samples 
will be taken regularly at the recovery well head d1\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 period may 
be maintained for approximately three weeks. 

iollowing immediately, the buffer well will be activated and sodium 
bi·carbonate/carbonatP will be Injected and circulated until the desired 
concentration level ts attained as indicated by appropriate systematfc 
sa,~ling. This may require another three weeks. At the end of this time 
hydrogen peroxide injection will be initiated and the leaching period wtll 
commence. Leaching will extend through the end of the quarter. 

cc: Region IV, Office of Inspection lnd Enforcement 
U. S. Nuclear Regulatory Commission 
611 Ryan Plaza Drive Suite 100 
Arlington, Texas 76012 
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Conductivity, 2S°C 
pH 
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Carbonate (as C0 3=) 
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Chloride (as Cl-)· 
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Pre-Mining 
Mean Base!.!!l! 
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------------------------~-----------------------------
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Yater quality Program 

Baseline - ~anitor - Restoration 

Prggrem Scopo 

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

u·s initialed relative to obtaining baseline uater data to 

(1) define and establish the pre-mining uatar quality 

baseline for the proposed "five spot" solution mining 

project, (2) determine upper excursion limits to be used 

far monitoring purposes during the proposed pilot 

operation, and (3) establish criteria for the post-mining 

program uhereln uater quality or all arrected aquifers ulll 

be returned to a proposed set or restoration target values. 

Baseline Sample Uells 

The proposed "five spot" uranium solution mining pilot 

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

recovery, burrer, and m·.nitoring functions. field layout ahoun 

in figure 1. 

Ba~eline uater data uas collected rrom one uell in the 

aquifer overlying the production zone aquifer, and eight uolls 

in the production zona aquifer (designated "A" and "B" zone 

aquifers, respectively). In additi~n, concurrent data uas 

obtained from a proposed process uater uell sinpa this source 

uill furnish uater for plant, buffer, and restoration 

operations. This uell, 789V, is located approximately 700 
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the test riald, and is screened in the "B" zona 

The designated walls in the baseline sampling 

~progr~m are shown in Tabla 1. 

Uall 
3X 
4X 

5X 
6X 

7X 

TABLE 1 

Baaalina Sample Ualls 

Daaignatlon 
E:aat Burrer Uall 
Wast Buffer Wall 
Northwest Monitor 
Southwest Monitor 
Monitor Uell 
Southeast Monitor 
Northeast Monitor 
Recovery Well 
Injection Well 

Aguir'ar 

"B" 
"B" 

Well "B" 
Well "B" 

"A" 
Well "B" 
Well "8 ;, 

"B" 
"B" 

11 X 

12X 

19X 

20X 

789V Process/Buffer Water "B" 

Sample Schedule 

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 and actual sampling dates uare as 

follows: 
f"irst Sampling 
Second Sampling 
Third. Sampling 
fourth Sampling 
f"il'th Sampling 

~ample Collection Procedure 

4/6 - 4/9/78 

4/17 - 4/20/78 

5/1 - 5/4/7fJ . 

5/15 5/18/78 

6/12 6/15/78 

All well baseline sampling was conducted by a two 

.~tep pro~adura destgnad to determine and compare chemical 
J ·_·:-
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var~atlons, if any, uhich could result from prolonged 

pumping. 

Sample collection from individual uells uas 
I accomplished by means or a portable submersible pump 

delivering approximately 5 gallons per minute flou at the 

nominally operated pump depth or 230 feat. The sampling 
• 

assembly consisting or a centrifugal pump, electrical cable, 

safety line, and 1 inch flexible hose una mounted as an 

intergal unit on a hydraulically operated rotary drum for 

raising and lo~ering into individual uells. The entire 

device uas truck mounted for transport betueen various 

points. 

All collected samples uere field Millipore filtered and 

all reported analysis data represents dissolved concentrations 

only. To affect Millipore filtration, a 0.45 micron 

membrane filter in combination uith a glass fiber prefilter 

uas utilized. By means or by-pass valving, pump effluents 

uere directed through a Millipore filter holder device at 

the appropriate sampling times. 

As a first step to sampling, uater level in the uell 

uaa determined by electrical sounder measurement. rrom 

this measuramont,plua knoun uell depth and casing diameter, 

the casing volume or uater contained in the ambient uell 

prior to pumping uas calculated. Our:ng pumping or the 

uell, the parameters or time, flou rata, and cumulative 

volumes pumped uere continually recorded. rrequent samples 

(nominally avery 20 minutes or pumping time) uere taken 

for temperature, conductivity, and pH measurements. After 

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

4 
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Gamplao Yore Milllporu rlltorod, eolectlvely prassrved, and 
. ( 1) 

submitted for analynis or tho proposed excursion indicators • . . . 
Pumping uao then continued until steady state conductivity 

readings uore obtained (usually 2.5 - 3.5 casing volumes 

displaced) uherein a aacond set of uffluent aamples uere 

Millipore filtnred, neloctivoly prYsarvod, and submitted for 

analyoia of basellne paromotnra. for roporting purpooao in 

thu Tables or Data, samples taken betuo~n 1 and 2 casing . . 
volumes ar~ dooignated Sample (1), and 3amples taken at 

atabilized conductivity reauinga are designated Sample 

(2). Complete uoll measurements, uater levels, casing 

volumes plus field measuremonts oF conductivity, pH, 

temp~raturo, and plots of conductivity versus cumulative 

g~llono pumped are contained in the Wat~r Quality Program 

Appendix section to this application. 

A flou schematic of the 2-step sampling procodur~, 

attendant preservation techniques used, and the anulynio 

parame~urs are shoun in figure 2. 

( 1)Specifically: pH, conductivity, total dissolved solids, 
eodlum, carbonate, bicarbonate, and uranium •. Arsenic, 
selenium, and radium 226 uoro also included but are 
not proposed ns excursion indicators. -17--17-
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-.. ., -BASELINE SA~PLE COLLECTION 
Tuo Step Sample Procedure 

SA"PL£ (1)------~-1 __ ---2~c~a~s~in~g~v~o~l~u~m~e~d~i~s~p~l~a~c~e~m~e~n~t 

• SAMPLE - risld measure T0 e, pH, conductivity 
I rield Milipore filter 

1 Ga1P-lo_n ________________________ ._ _________ 1_G_a_l~lon 

HND3frix - 4°C No preservative - 4°C 

6 months 24 tours 
, 

7 days 
Na U As TOS 

Ra 226 Sa HC03- C0 3• 

SA PIP L ( ( 2) ------.- .;:;.C.:.o.;.;.n.:.t.::.i n::.:.u::::.B:::...-;d::::.i;;.;s:;.~p:.:l:.::a:.::c~e;;:m:;.::e;.:.n:..::t:.....:t~o~s~t:.:::a:.:::b.:.i.:.l.:.i .::.2 .::.e.:.d....;C:.:O:.:n~d:.:u:.::c:..;t:.::i:..;v;.;i;..;t--.Y 

• SA~PLE - rield ~easure T0 e,· pH, conductivity I rield Millipore filter 

' 1 Liter 
0 

H2S04 fJx - 4 C 

30 days 
N0 1 /N01 as N 

AHJ as H 

J 
1 Gallon 

HN0
3 

fix -

rigura 2 

6 

t 
1 Gallon 

No preservative -
I 24 hours 

TDS 
HC03-
co3. 

-· 7 days 
ea K 
Mg Na 
a so4-
Cl-

' -· -· -· ~ . ....:.-....-~--:.-.;....-- ~-~-
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Samplg Callectlon and Prpagry!\lqn Ttchnlgyo! 

State of Uyomlng guldollnes for sample colactlon and 

preservation of water samples uere utilized throughout th~ 

baseline analysis program~( 1 ) 
Polyethylene bottles and caps uere used exclusively to 

contain collected uater samples. Bottles and caps uere 

praclaanad in tha laboratory prior' to transport to the fleld. 

Containers for non-acidified sample~ uere Alconox detergent . 
cleaned folloued by thorough rinsing uith tap and distilled 

uater. Co~tainers for acid preserved samples uere detergent 

cleaned and tap uater rinsed, further claano•f uith 1:1 HCl 

solution, and final rinsed uith tap and distilled uatar. 

Acid preservatives uara added to the bottles prior to 

field collection or the sample. ror sulfuric acid preservations, 

additions uere 5 ml per liter or 1:1 H2so4• ror nilric acid 

preservations, additions uare 20 ml par gallon or 1:1 HN03 • Ice 

chests containing an ice-uater mixture uere utilized to cool 

collected samples in the field plus subsequent transport to the . 
laboratory for chemical analysis. 

All collected samples in the baseline analysis program 

uere field filtered through 0.45 micron membrana filters directly 

into appropriate containers, thoroughly mixed, than immodiately 

cooled in ice chests. The affluent sample hose from the 

Millipore filter device uas never alloued to hang into or 

touch the intorior aurfocea or the preparod sample containers. 

All sample containers uare immediately identified by tagging in 

the fiald. All data concerning sampla collection and field· 

( 1) Reference: Guideline No. 4 Support.ivo Handout, "Somplo 
Collection and Preservation Techniques", State of 
Uyoming, Department of Environmental Quality, Land 
Quality Division. lssuod December 12, 1977. 

7 
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measurements uere recorded into a field notebook. ·rield data 

recorded for each production uall sampling included data, uell . 
number, uell depth, uatar level, casing ID, ·calculated casing 

volumes, pumping rates, cumulative gallons per minute floued, 

temperature, pH, and conductivity measurements. A schedule or 

aamplea collected and visual observations of uater effluents 

respective to clarity and suspended solids, it any, uere also 

recorded during the pumping program. 

The ·specific preservation techniques employed in the 

baseline sampling program are shoun in Table 2. 

TABLE 2 

Preservation Schedule 

Chemical 
Constituent 

TDS, HC0 3-, C03=, 
Ca, Mg, Bt Cl-
K, Na, so4 
N0 3/N02 as N 
NH3 as N 

l'lo, V, u, R-226 
Groas~&jl9, Zn, 
Cu, re, Pb, As, Sa, 
Ba, Cd, Cr, Ni, Ag, 
Hg, Mn 

Preservative Schedule 

5 ml/iAter 1:1 H2so4 Cool 4 C 

20 ml/~allon 1i1 HN0 3 

8 

Holding 
• 24 hours 

7 days 

30 days 

6 months (excopt 
Hg - 13 days) 

-20--20-
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All Qcnductivity values are reported in pmhos/cm corrected 

Reference: Rand, M.c., Greenberg,. A.E.· TarAs, M.J. 
(Editor;s)·, 1975, "Standard Methods ror the Examination 
of Uater and Uasta Uater", 14th edition; American 
Public Health Asanciation, Uaahington, D.C., Method 205. 
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uere performed according to standard 

pH mater calibrations uere made using standard 7.00 

and 10.00' buffer solutions at temperatures approximately the 

same as the collected uater samples. All sample readings uere 

temperature compensated. Temperature measurements performed 

in conjuctio~ uith pH determinations uere by means of calibrated 

thermometer. 

(1·)·.Reference: Ran~, M.C., Greenberg, A.£., Taras, M.J. 
(Editors), 1975, "Standard Methods for the Examination 
of Uater and Uaste Uater", 14th edition; American Public 
Health Association, Uashington, D.C., Method 400. 
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rtald Me.asurament - Temperatura 

All temperature mea9urements of collected uatar ~ampled . 
uera made by calibrated thermometer or by thermistor temperatura 

sensor as part of the combination conductivity/temperatura probe 

and instrumentation utilized in field measurement' and data 

collection. Comparison or the probe thermistor versus 

calibrated thermometer indicated no correction uas required in 

the temperature ranges or interest. 

Tamperatore measurements or baseline uater samples uere 

made on the effluent discharge from the sampling pump system. 

lhasa temperatura measurements uare taken simultaneously uith 

conductivity readings for purposes ·of correction of conductivity 

to 2S.0°C. Ambient temperatures and ueather conditions above 

ground at the time of sampling uere observed to produce slight 

variations in the temperatura ranges· recorded at the poin~ of 

sampling (varying betuean sample periods), and should not be 

interpreted as indicative of flucuations belou ground uithin 

the particular aquifer being sampled. 

The beat measurement or temperature in the "B" zone aquifer 

uas obtained during a 24 hour pumpdoun test uith flou at 10 

GPM. Steady state temperature readings during this test uere 

recorded at 13.0°C. (S/23/78) 

All temperature figures reported in the tables of data 
• 

may not absolutely reflect the underground aquifer temperatura 

but are precise in their usa relative to conductivity 

measurement and correction of readings to 2S.0°C • 

1 1 

, .... · ·, r ~ I 
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C hem i 6 a 1 An a 1 y s i s . 
'· .... ·, 

Ali chemical and radiometric analysis on collected uater 

samples ware performed by COM/Acculabs, Inc., 11485 Uest 48th 

Avanua,· Uhaat Ridge, Colorado 80033. 

Tables 3, 4, S, 6, 7, and 8 shows the analysis results for 

all chemical parameters incorporated into the Water Quality ~rogram 

relative to the aquirer overlying the production zona aquifer 

("A" zona, Uall ?X), and the production 11 8 11 zone ·aquifer·(\Jells 

3X, 4X, SX~ 6X, 11X, 12X, 19X, 20X, and 7B9V). For the fifth 

and final sampling of the baseline program, an abbreviated list 

of chemical 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, boron, cadmium, lead, chromium, 
vanadium, and molybdenum uere eliminated 
from analysis of the final baseline sam­
pling. 

·12 -24--24-



s ~eol•• T_.e~ 14/l- •1'/ll 

c-elt t•&~• t lOft ""'' I 
s. .. ,_ -.11 13~ 

ros (leo•c) -./1 tSIO 
...... ,.,c -./l 0.001 
Selel\1- -./1 o.oos 
110l/•o1 ( .. M) -./1 
l•tlt.t• 

. 
-./1 ...... -.11 

~· ... 1- -./l 
o. ••• ._ -wl 
topper -wl , ... .-rJ/1 
L• ... -rJ/1 ,._,.,.._ -rJ/J 
Aercvrl' -wl 
a&ctae1 -rJ/1 
llac -./1 ... ,, .. _ .. ,, 
Cdcl- -rJ/1 

"··~··'- -./1 
0.1••1•• -./l 
•• h .. ,_ -.11 
~lfat• (•• so;> -.11 
Cotllo~•~• (•• CDj} .Wl \1 
llcarll.,.ote( .. IICOj} -.11 sn 
"-"" (u a) -.~~ ..... ~,- -.11 
su .... -.11 
~I"Miu• (•• U) -.11 o.o11 
'• :na pCl/1 57!1 
:.-•• .,..«; pCl/1 
: ..... 6 pC!/1 

, ..... ,. 

• 
I 

T&llC or auau . I - •h•hc•- .. ....... _, .. ,."' 
:u I ., u " J& Ill I;JI IN- ·n•: 1 

I I I 11 I rT I rT 

Ill Ill Ill ..., Ill 611 Sit 111 • I 
Ill su su Ill lSI su sn us lSI 

1610 1UO IUD \&tO 1100 1ll0 \110 1510 1Sl0 \flO 17$0 1160 \120 1nD .... , .. U10 

<a.aaz D.OOl <0.001 :o.oo~ :0.001 Cl.002 ~.ou O.OOl 0.1101 o.ocn FO·GQJ o.oo:s icJ.DOJ 0.00). ~---~ ~ro.OOI ..ro.ocn 
<.o.lios lto.oos jrll.oos r..Oft tO.OOS lto.oos ..ro.oos . (0.005 ~-005 ~.oos fO.OOS lco.oos o.oos ~.DH O,CliS F;o.oos ~ 

~o.os co.os a».os o.os ~at.os Fo·OS. p..os (QI...OS (O.OS 

lco.ot Fo-lh --.0.01 (0.01 c0.01· 0.01 ~.01 0.01 (LSI 

o.s 0.1 o.s o.• 0.1 o.s ••• LS 0.1 

<o.GOS co.oas :a.oos o.oas l'o·oos f:D.oos Fo·OOS c:a..=os 1<0-00S 
<0.01 <0.01 :0.01 ico.DI lro.o• Fo·D! ~.lh (La I Cll.Ol 

0.01 (0,01 0.01 !ca .01 0.01 0.01 ia'-D1 (Lih 0.01 

0.01 o.os 0.01 a." O.ll 0.01 o.n IL'IO 0.10 

<o.os 0.01 0.117 0.01 O.Ol [a.os ~II.DS a...es o.oa 
. -o.clf 0.01 o.oa1 o.o1 0.01 0.01 0.01 L81 o.on 

i 
<. o.aooo co.aaoo n..oooo o.oooa lro.oooo< ro.ooao -~-- ...-oo ~.ooooz-

o.oz 
. 

'·OJ ...., 0.02 o.oz 0.01 o.oz 0.02 0.02 • 
o.oo• a.oas_ 0.02 0.02 0.01 0.01 O.IIII'J • ...... 0.01 

o.oo~ o.oo• 0.001 lca.ooz jco.ooz ~ro.ooz D.OOJ L4IOI 0.002 

12 tS 11 .. " IS ;2 ,. 1.2 . ,_, l~O. . 1.1 1.1 J.O 1.4 2.1 1.2 2.1 

\l 1.1 ' 11 " " .. 1J u r 
s.z u l.S s.o s.o ••• s.o ..... l.t 

llO" 1$0 no 760 100 uo 6&0 ... )90 

I) l2 ,. 10 :n ll 21 1l 2l ll \1 \1 1l 1l ..... &1 l1 

Sh I su Ill 101 Sla S$1 sn su 109 sn Sll Slt su SSt .. aso ... . 
0.10 i o.as D.Sl 0.11 o.n 0.10 .. .,. ... 0.21 

<.D.oos <a.oos ~.DOS I ,c.oos joa.oos ~.oos . j:a.oos o..-s ~.OCS 
I ~.ODS J ~-ODS (O.OOS u.~s 

: fca.oas o.oos ('I .AD$ i"O.OH 
I . -~.DOS 

0,071 I O.DIS 0.010 ~-IllS 0.10 I o... J O.DlS o.on 0.001 o.on 0.079 o.o •• o.on D~DID ... 0.001 0.001 

73!1 11U I uta [o.laQ.I o.lsO.• o.&•o. O.l••.c O.l*O.• o.sso.• 1.2~1. I.UI,2 J.UO.I J.laO..I ., .. n!'l a.uo.l a.&ao.a 

ltO!lO ~ 110!1S 1ll!11 tSl!ll ~ f na•u o.o•:s. IIlilS nan pCII1'D 1.7a1.2 

210il0 110110 SJ!U 17!21. SIIZI DUll SlaU O:rH ....:» nan . 
. 

!!nU •22·~ ~'!!!a'! - U.lh f:U, ... sa. u, lll, 111, Ul, .It&, ~ . 
. 

13 

' . 
t 
j 

i 

. 

. 

-25--25-



.. · .·-.···.-<-:-·~.::-·~. ~---:--~-----.111!111. ---------
' . 

UllC Ot anns 

Sa .. ha , ... ,. 4/U - 4/M/JI 
s ... ,. C!l • ,_, c••l-e .. , .... ,, .. 1•••• 

(.) • •••••••• .... te •l••1• ceft~Yell•llr 

;)I u )I " 11 '" IU IIU JOI 
j!rh .. l"•\h,. "'"h I I (I T (I I ' ll I cl I 11 I " :1 . s.·•- -./1 sn '" Sll sn Sl) Ul SID Sll su ,... su UJ Ul sn '" lOS ... ~s· 

tos (uo•c) -./1 1110 . 
UtD noo 1110 1$)0 IUD. 11110 IIOD 1110 1Sl0 1130 tlto IUD UOD 1UD tl10 UlO Ul:l ......... et/1 o.ou D.Dtl D.DDI D.DDI. o.oo• 0.001 o.Dn o.ou o.oo• o.ou o.ooa 0.00) o.oos o.oos o.ou ... , 11.111 o.ou 

s ........ -./1 co.oos co.oos at.oos Co.oos fD.DDS Cl.on at.OOS ~.DDS at.OoS ~.on ~.ODS o.oos CI.DDS Cli.DOS <D.oos co.oos ~.DOS o.oos 

•o,J-o2 l•• •) et/1 co.os co.os ai.U !D.os iD.os ~.OS o.os . co.os c.o.os ........ et/1 (0.1 (11.1 ~-1 0.1 Ql. ~ Fa·' 0.1 ,._, leo-• ....... -./1 D.l D.S o.s o.s D.l 0.1 D.& 0.1 o.s 
c ••• ,_ .. ,, o.oos D.OOS 0.00& o.oo• 0.00& O.DDS o.oos o.oos o.oos 
c ........ -./1 CO.OI fco.o I ~-01 0.01 1:11.111 0.01 CI.OI 

,._., o.ot 
c .... ., -./1 0.001 , o.on 0.011 : o.oot - o.on 0.011 0.001 •• DOt O.Oil ... _ . .. ,, D.UI 

. 
o.on o.ost o.ou o.os& O.Ou . 0.011 o.ou o.ou ...... .., . !«o.Dt 0.01 0.01 0.01 0.01 0.01 o.H o.os . 0.01 

" ......... -./1 o.ou 0.01$ 0.011 o.on 0.011 0.1111 o.ou O.DJI o.ou 
,. ...... , .. ,, <.o.oooo• D.oooo• jto.oooo• ~.DODO& o.ooooa ~--· ICJ.oooo• co.ocoo• fco.oooo.-· ....... .. ,, o.n• D.Oll O.UI o.o:u o.on O.OZJ o.ou o.Dn O.Dlt 
u ... -./1 o.oos D.OOI 0.001 O.DDt 0.011 o.oot O.ODt o.on 0.011 

. ,..,, .. _ .. ,1 
1-:.--

D.oos D.OOI ~.ODS ICJ.oos j:D.oos ~.DOS D.DDI 0.001 ~<o.on 

c ....... . -./1 s.oa s.oo ,_,. S.ll .. ,. s.u . S.IS s.oo •. u 
" ....... _ -./1 J.J 1.1 ••• 1.1 J.l ).0 ,_, 1.1 J.l 
c ......... -./1 n 10 • " s IJ u n I . 
~., ... ,_ -./1 •.sa 1 ... 1.1& 1,01 . ,_ ... .. •••• s.n 1.11 ._., 
S..lloh r.. so1l -./1 no IN uo uo UD no. no 110 no . 
C••••••i• I•• to3J .,.Jl u ,.. u Jl ... u 2) u .... 1.1 ,.. II n u '·' •• 2 ,., n 

•••·•~·'•'•• -co~) et/1 ,,. sn su sn '" S.SI - Sill su IU an IU SIJ SIJ 101 sn Sill ,., 1\D 

·~h h• •) -./1 0.11 ,_., o.u O.IS O.l1 o.n 0.11 a:u 0.1) 

·-···- ..ll co.oos fco.oos ~.oos <D.oos ~.DOS jcD.oos fco.oos a.oos !:o.oos 

su .... .,.Jl 0.001 1.001 0.001 0.001 O.ODS 0.001 0.011 . ..... o.on 

Ur_l_ he U) ..,. D.DI! o.ou o.on 0.011 ••••• o.on D.on 0.010 f'o.on o.oos o.on o.ou O.OJO o.o•t o.on ··'" o.oot o.on 

le Ul .CI/1 ISIJ lOll I.S•J.C n.J•l.S ..... o.s o. "'·' 
2.JtD.S o.s•o.s o.o•o.• O.)•D.S 1.1•D.l 1.1•0.1 J.OrD.I s.o•o.t .... ., .. •••••• o·.uo.s 

~ .... -< .CI/1 u .. u ,,.,, , ..... tii!U ).t!l.t II! II 1•:tJ MUU a.a:s.s 
,, •.. p .CI/1 no:so I)%JI a,:n u:u o.na )IUl ons niUlO OUI 

~11• IJ•, ••, sa, 11, 11, 111, 121. ~··· Joa 

.. 

14 

-26--26-



...... , ...... l/1 - l/&/71 

.... 
l . 

s..a.. -.11 ., Ut 
filS (t...C) -.11 11)0 litO ··- ..,, o.on o.ou 
S.1- -.11 o.oos co.oas 
~, ... , -.11 o.as 
... a- -.11 CO.IO ..... ..,, o.s 
c- -.11 co.oos 
o....a- ..,, (0.01 

~ -.11 co.o• ..... -.11 o.ot 
L.- -.11 O.OJ ..__ .. -.11 0.01 

Re.-., -.11 o.-tl 
..... .a -.11 o.n~ , ... ..,, o.oJ 
"-h- -.11 <o.oos 
Cel&S.. -.11 ••• ..__ -.11 J.l 

CloleU .. -.11 u ..... .- ..,., •.n 
s.lteu h• 101) ..,, ... 
~h•CDJ) 

..,, 
" " 11••-'-l•• oco;J -.11 SSJ SSJ 

~. (aa a) -.11 o.l ·- -.11 <o.aos 
au- -.11 <o.oas .. _, ... , -.11 O,OIJ o.OM 
le JH .Cl/1 11!1 17!7 
, .... ..c .Cl/1 ).OSJS 

, .... I .Cl/1 • l.ol» 

Tiki £ 11SAY1 

u w u ,. I . '" ua '" 

'" ••• UJ ... S4l '" Ill ... ~ m· 
IJI SIS In 11J -litO ,..., I dO I lSI 11.0 "" I SilO ·- tliO 1710 1110 ... 1110 u-e 

o.on O.OIJ 0.011 o.a. 11.001 O.OIJ I ..IN O..IN o.ou 0.011 O.oD9 ~ O.OIJ ...... 
F0-001 CO .ODS [ca.oas [Ga.- ~.ODS ~-·· ~~- ~-- ~ct.oas c.oos Ill .ODS 1£8.-s 1rt~.ODS 

(._... 

(II .OS [Ga.a Ius 0.01 =.as iei.OS (~ 

<0.11 laa-•• m.•o 0.11 111.10 ict-11 (A. .. 

••• • •• ••• 0.1 o.s . .. ... 
O.DOI o.oa o.oaa o.aos . o.aos O.AII ...... 

ca.at !'o.ow CII.DI 0.01 10.01 ~ 
~ ... 

CD .OJ ~.01 QI,OI [Q ... tO.OI CLP 

0.11 0.0& 0.21 o.a. . O.IJ 0 ... .... 
O.OJ O.OJ o:n o ... 0.02 0~ 

..., 
0.01 0.0111 O.DJ 0.011 0.01 ....... ... 
I.ODIIIM 0.01001 O.OIIDO.o 0.00011 ~ 

...... 0.00001 

O.DJ 0.01 

I 
O.DJ 0.01 o.oa <0 ... 

o.on t.a• O.OJ a .as o.oa . ...,. .... 
CI.DIS ~aa.DIS ilzt.oos co.oa Q.OOS iea.-s ,...., 
••• '·' 1.1 ••• • •• '-' '-' 

'·' '·' J.t J.l . ).0 J.l a.• 
IJ ••• u ••• '·' IJ II 

'·" o •• •.n ,_ .. - , ... ••• J." ... ~ &Ja .., lOa .. .... 
SJ Jt ,. p n I) n . 

" n " 
, • " .. 

SOl ... S)S Ill ... ,, . .. PJ ... Ill Ill ... ISJ ... 
o.t 

~::..1 ~::.. 
o., o., .... O.J 

c:o.oos ro.-
~::: 1 ra.-s (O.IIS 

c:o..oH lcD.oas .oos IQa.- at.-s ca.-s 
0.10 0.001 D.DJt 0.011 1.002 O. tl 0.- ··- ..... 0.0711 1.011 ..... '·"' . .... tS.:a ·- ·-·1·-~r-· ··-·· ..... o.-. ·-·t·-· ..... ;:·1"'' ~ tiUJe f · - • tJSSn J.IQ.I .,., ·~ 

ttsan . n:n ..na IPl'l ' ,sz,. ; 11-tD ~ 

l!&U •II!' !!UII 'I - W.U• 1». aa, sa .... n. ttl, Ulo 111 .. Je& 

. 

15 

... : ..... .... 
. '·:· .. : ....... .. 

. cr·.t 

JD& _! .. , 
IJIID 
:..On 
iD.oos 

II 

"' 

~-

.. . ,,. . .... 
~...., .... 
~-·· .· ••• o.oa 
ID.Ot 
rD.OI 
0.21 

I.DJ 
Lit -

ilo.Ot 
o.n 
~ ... ... a_. 
? .. .. " ,., 

. 
II 

IIJ .... 
::: . .., ..... ....., .. 
an 

I . ,, 
: _, 
' 
• 

I 

-27--27-



lSI or aU!!J 

:)& .... n •• .. ... I l1I -.,j( J;l& 

rTl IT ,..,_ 
""" Ill ~ ,., n• "' 10) 6U ••• "' "' ... ... ••• ••• '" Ut Ut lt4 

' 
fDI (tire) """ 

,.,. ,..., , ... .... 1500 tUO t710 ,,. 1$00 tiOO tSOO tJto .... 1100 .... l?tO ... ,,. 
~ """ o.ou O.QM ..... 

·~· .. '·"' O.DOa I.OGa o.on ••••• 1.01) 0.001 D.OOI ~~ o.on 0.00' ..... o.- .. ., 
Sel.At.. """ ..... CD.OOS 1.011 .... O.Dtl O.IIG' I.OGa o.OM o.ooe po.OOI 0.011 o.ou .... , o.ooa 0.011 ..... o.oos ~.lOS I 
~, ... , """ • • • • • • • • . I ._._ """ (0.10 jqt.tl jcD.to ~.•o ~-" ;::. ..• ~-·o lea-10 IZa.tO,.· i . •.. ' '--'! """ 0.1 l.t ••• 0.1 0.7 0.1 0.1 ••• 
~- """ 0.001 1.001 0.001 o.ooa 0.001 0.1101 O.DOI t.OOJ 1.101 

ca..-4- """ (0.01 ~-·" •••• . leo-•· • ••• ~.01 ja».o• ~-·· ilt.Ot 

c-. """ (0.01 jca.Ot ll.OtJ - ll,OII t.Otl 111.01 ~-·· O.Ol ilt.OOI ..... -.11 O.llS7 1.071 o.oas 0,1)) .... , 0.1 .. ..... LlltO ..... 
' 

'-- """ (O.Ilt a.oJt CD.Ilt •••• ra.ot :O.Ill Fo·•· 1.01 :D-81 

"--.. """ 0.011 1.01) 0.001 0.011 ..... 0.011 ll···· 1.111 ... , 
-... . ., """ <o.ooao ~ laa.OOOGl lca-oo.3 )io.OOOOl 

r~ 
ro.oaon p.IICIOO) !....- ~ 

•~.cael .,. ••••• ..... ••••• ..... .Oil ••••• ~-··· 
..... .... . 

z ... .,. .... , 1.111 ••••• ••••• .In o.ou •... , I.OtJ LOtJ .... .,.._ .,, o.oos let-on [co.oos jrD.oos I .oos jiD.oos ~.oos lco..oos ,....._ 
~- -.11 "·' 1.1 ... , ,_., 

i:~ '·'' 
,_,. .. , ~ ,._ .. _ .,, 

'·' 
,_, 1 •• ).0 l.O a.s J.l , .. 

o.leel .. .,. 
I 

,, . • • , • • 1J I .. ~ .. - .,, ,_, . L" '·" ,_ .. "·" J.M 
,_,, "-» 6.01 

s..&hk , ..... , .,, I ISO - ,.. 
·~-

. _,. ~ - .... ~-- . . . . +· ... 
c-&e ( .. COJ) ., .. n I II Jt ,., ... .. " " n I n •• ,. '"' " 

,, . ,, I 11 • 

I 
t 

"~'-IICDJl .,, "'I 101 '" '" 
,.,. , .. '''· Ul "' . .,. ... ,,. .,. •:ro .., 

'" ,. ,., ,., -.-, ... ) ., .. o.u .... 0.?0 ll.U i •. ,. . o.u .. , o.u .., .,, I jco.oos <o.oos !to.llOS jco.oos !co.oos Ce.oos ~ ·-- 1 <o.oos <o.oos 
us- .,. 

i o.ooe l.oot 1.001 . ···- ~ : ...... !(O.OilS ju.oos "·"' ..... . :co.on 
__ , __ , ..,, ..... O.OM ,0.11 t.tJ ... ,. 0.011 .__ o.o.. t.D01 I l.llOI ..... ..... I ..eM D.OSI 1.111 '·'" ~-.. ,. ,Cl/1 n.ta ~~ '·"'· I ttl 1.640. o ••••. ~--'. o.r•o. 1.-.t o.uo • 0-''"· t.UO.j J • ..O. 

······' t:b1 

,.. ........ l.'"·' 
,Cl/1 

I 
~-; .. .., .. 

k-~ ~:ro a..-at . nau 
"tiJtJ ··"'· 

etlt ,..,, 
J 

er.-1 ,Cl/1 11Pl0 1 HalO MS:J' , .. ,. I ,,,_ IPJI 
,.,. 

I :riS'lll ,,.,. ' 
1 

'"'' •M 7 S • 

16 

-28--28-



----. ..------:-- ....... -.· 

nne ar 1111 n 

~ ... u lo& .... '"' \U ""' JU 

o.----.-.-r••~•'•-" I [1 l~ 

s..a ... ..,. 7&& '" ?00 .,. ,, .,. 7lJ ~ lSI Ml ,. ,,. .. , '" Ml ,, .as Sle . 
Jl)S (t~) ..,. , ... 1140 11\0 1110 1SSO tiJO 1NO noo 

,_ 
1610 noo 1ll0 tStO ISU 1SIO \SSG ·- ~ .. ... _ .. ..,. o.o•o o.on o.ou o.ou o.o.a o.on 0.021 0.021 o.Dll o.ou ....,. o.ou o.otl o.on O.OJO o.ou o.on o.na 

l ,.,_,_ ..,. o.ou o.o •• 0.0\J 0.11117 0.01. o.ou o.otO o.OtJ 0.010 ~.DOS I.GOS 0.1101 o.oos o:oos o.ou 0.1101 0.11110 o.on 
.,~J l•• ., -.11 O.H o.os Q.OS o..as o.os o.os 0.01 o.u o.os I ····- ..,. - - - - - - - - - I .. ,_ ..,. - - - -· - - - - - I 
c-L- -.11 - - - - - - - - - j 

ea...,_; ..,, - - - - ·- - - - -
~· 

..,. CI.Ot 1.01 !co-Ot lo.n (11.01 ro.o, laa.ot <0.01 (0.01. ·- -.11 O.ll 0.114 Ia-•• ••• O.Ol 0.114 •••• 0.12 • o.os 
"--- ..,. - - ·- - - - - - - ., ...,.._ .. -.11 0.1101 0.0116 1<o.oo1 0.011 I.DOl ··- 0.007 . .... 0.109 : 
... cw •• -.11 O.DOOt ~ (0.00001 O.DOOOI 0.:101 o.~· O.DODO• !ca.DOOOt o.oooos 0.0110011 

•&do•l ..,. 0.02 O.OJ 0.02 O.OJ 0.01 O.OJ 0.01 (0.01 !at-•• 
u. ... ..,. o.o•• ta.on o.ou "·- !l.CICHI o.o •• 0.0114 o.- 0.0119 .. ,,_ -.11 - - - • - - - - - -
CU.&- -.Jl '·' s.o ,_, .... . ... t.Jl 1.27 ,_.,. .... ....... ,_ -.11 J.n J.SS '·" l.U J.St l.OS 2.11 J.IS J.n 

Calera .. -.11 •• 1J 10 1J , . • tO 10 7 ....... '- -.11 l.tl 2.11 't.OO ·-- l.ll .. ,. .. " ~.U a.sa 
S.lt••• l•• JDtl -.11 no HI .. I· 700 - ISO .. ~ 

.,. .. 1: ·60- . . ·-· . 
.c.-te ( .. CO]) -.11 n 17 St ,. .St n n· " . 

,., l& n " n " " n ,. 
IU•r-1•( .. IIC!Ii) -.Jl HJ Vl S$1 S1S Sll "' 

,, .. ,,. 
"' m aos· SS& 111 ,,, U1 11'7 ,. 

-la , ... , -.11 o.n '·" 0.10 o.u o.n 1.0 
,_, 11.11 o.n 

·-~- -.11 - - - - - - - - -
<ta.OOS 

: iaa.oos ~.oos ~-110'1 1-sa.oos i<o~oos ~.oos su .... -.11 <II.DOS r· ......... , ... , .. , . 0.071 0.061 1.016 o.oso O.Ha ....... .., r- lcD.oot Fo-D02 o_... o.ou lo-070 o.on o.on 0.071 o.on o.DOJ 
•• 221 rQ/1 , ... ., ... ,,., , .. , o.•:o.• o. uo.s: o.tta. o.szo., o.uo. o.uo.• t.dt. .nt.t 2.~1. t.nt.l szn "ten o.tta.J .).~.7 

c .... ~ rL!/1 S.S1l ''*'1 J&St I ~~ o.lSl.l llSU · .en liStS o.eaz.a 
C..aoj/ .Cl/1 1toa40 i o••• OUJ : -:s ... 40 .. :.,; 10h17 I H•&J .t~m• I 

1118! !!CMTJ • J . 

.. 

- 17 

-29--29-



. . . . - .. .__, ... 

-; 

I 
; 

.! 

I 

ata 5•- ad . 
10• tara1na t on 
Sodtu. . 
TDS (1IO•C) • 
l\uanlc 
Salanlu• 
N03/N~:Z (u N) 
larlu• 
lor on 
Cadalu• 
Chroalu• 
ltoppn 
Iron . 
!La ad 
~anganua 

"'ncvrr 
Nlckel 
Zlnc 
fto1ybdanu• 
Calclu• .. 
"aonaalua 
Chlorlda . 
Potanlu• 
Su1tata (aa so4) 
Carbonate (aa COj) 
Blcarbonata(aa HCOi) 
Aaaonla (aa N) 

llanadlua . 
Sllvn 
Uranlua (•• u) 

~·· 226 
Fnn-< 
~rouB· 

.'.~~-··.:;·.:.~-z .. <··.T:·~···:.:·;5<·:t::~:-~~:-~::;~"·:·::·.~·::--::;:::y·:I'r."fi<4I '"(:"~~~?-* 

TABL( or ASSAYS 

.S .. ph Ul • 1-2 casing volu••• dlaplacad 
• dlap1acsaant to stab111zad 

unduct.lvlty 
S-12-78 S-26-78 6-13-78 

78911 789V : 789'1 

Unit~ (fT 121 (11 _{21 1 121 

~1 1503 610 U3 151 617 700 

r.g/1 1fiSO 1690 1720 1700 1690 172D 
r.g/1 o.oos 0.006 0.015 0.014 0.022 o.o%1 
r.g/r .0.001 0.010 0.006 o.oos o.ooa O.DDI 

r.g/1 • 0.05 o.os . 
r.g/1 0.10 0.10 -. . 
~1 o.s o.• -
r.g/1 0.001 • o.oo• -
r.gj1 o.o1 o.ou ~-

r.g/1 . 0.01 0.007 
' 

0.01 
r.g/1 0.071 0.113 . 0.01 
r.g/1 0.01 o.ou -
r.g/1 0.015 0.011 o.ou· 
ag/1 0.00002 o.oooo~ O.DDDD 
r.g/1 0.013 0.029 0.01 
r.g/1 0.016 o.ou o.o~ 

r.g/1 o.oos 0.005 -
ag/1 2.19 3.65 3.97 
r.g/1 2.1 :z.u 2.51 
ag/1 12 10 1&-

ag/1 1.20 1.72 s.a• 
~1 . 100 700 ISO 
•o/1 29 17 11 11 17 17 
ag/1 514 . 5'1 • SlS SAD sn sn 
ag/1 0.56 0.'72 o.IS!J 
ao/1 o.oos . 0.010 -
ao/1 o.oos o.oos o.oos 
ao/1 o.ou o.ou a.o6t O.OA7 0.057 0.059 

ptl/1 7.5!2.1 9.2!3.1 22!5 26!5 nt• 21h . 
pCl/1 19!1l 815!12 37~ 

pCl/1 . 51!27 . 55!22 . 1nna 

0 0 

. . .. ~. . ... 

I 

, . 
TUlt I ASSAY R[SUlTS - Burrer Uelar U1ll - 719V 

• 1B 

. I 

-30--30-



.. . .. 

: ·.: .~ :" . ·,, ·· . 
. . . ' .. 

,., .. 
L .~ : .. 

t:. 
. ' . 
~. . ' 
...... # ' ' .. ~. '::.·.,. •, • 

~ ... / ' .• . 
·, 

.. · i .. •' 
.• '• t ~ 
., ~ • : j 

. ". ,' ' :: ' ·~ I , ~~ ' 

f. . :. . ... . '' .... ~ 1'. • •.. 

~ ' .. , .. · .. ', 

. ' 

...... 

.~·· . 
;!~:-.'··· '·.:· ·~ ~~ :·.·.v~.··.· , ,. 

-:~ ' 
1,· •• 

:) ... , .... 

value and. the highest individual value obtained for each specific 
J .. • • ' !?. 

parameter are shown in Tabla 9.· 
• ' . • ••. t 

ror the "B" zone aquifer (\Jells 3X, 4X, SX, 6X, 11X, 12X, 

19X, 20X, and 789V), the calculated mean value, the highest 

individual well mean, and the well wherein the highest mean 

~eeurred for each specific parameter are shown in Table 10. 
i I ,. 

:· Analysis results from samplings of \Jell 789V were 

included in calculations respective to the "B" aquifer means 
' ' ' ,' . 

for the following 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 "B" 
formation water quality. 

(3) The quality of \Jell 789V will have a direct influence 
qn monitor well excursion indicators within the 

· proposed program concept of buffer containment of 
· 'l~achate solutions. 

( 4) The level of excursion indicator elements 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. 

19 

. ''. ~-
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. (5) Similarly, the quality or Wall 789V water can directly 

arrect at any given time the restoration target values 
respective to the entire 11 8 11 aquifer should analy.sis 
change drastically from the mean values established 
in the pre-mining baseline program. 

Thererore, during the mining phase, Well 789V uater for plant 

and leach field operations uill be analyzed on a daily basis 

for excursion indicators (pH, TDS, conductivity, sodium, uranium, 

bicarbonate, carbonate, and chloride) to detect trends and 

changes uhich will ultimately affect monitor well analysis 

thereby providing some comparison data between bu.ffer uell 

input and monitor well composition. The daily samples uill ba 

composited on a biweekly*bas'is for a single determination of 

radium 226, arsenic, and selenium. Since prolonged pumping 

of this wall during mining operations may affect solution 

chemistry, a full suite analysis will be run prior to 

restoration (or any other intervals deemed necessary) to 

determine uhethor major changes from the pre-mining mean have 

occurred and to assess possible afrects on target restoration 

values. This scheduled monitoring of Well 789V burfer and 

restoration water uill be 1ncor~orated into plant operations 

with a sample point for analysis established for uater 

entering the plant and prior to storage in the process water 

surge tank. 

* Oiueekly defined in this report as ovary 2 uaoks • 

·.• 20 

I 
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Calculations 

Figures 3 to 35 inclusive present a tabulation &.gra~hical 

analysis of the sample data for each individual element r~spective 

to mean baseline, upper contiol limits (UCL) for proposed excursion . 
indicators, and upper limit restoration target values. 

For any specific element, the arithmetic average fo·.r each 

L uell in the "B" zone aquifer uas tabulated. The mean baseline 

~.· - tor the "B" aquifer uas calculated from the individual uell 

averages and is defined as the arithmetic mean of uells 3X, 

l • 4X, SX, 6X, ·11X, ·12x, 19X, 20X, and 789V. The individual mean 

for the buffer uater (Uell 789V) and subsequently·rastoration . 
uater (789V) is also indicated on the graph. 

The upper control limit (UCL) ror excursion indicators 

along uith the basis of calculation are ahoun on the appropriate 

graphs. The excursion indicators and mothod of calculation of 

UCL oro ahoun in Table 11. 
. 

TABL'£ 11 

EXCURSION INDICATORS 
MONITOR UELLS 

Parameter 

TOS 
Conductivity 
pH 
Uranium 
Sodium 
Carbonate 
Bicarbonate 
Chloride 

UCL( 1) Calculation 

Mean Baseline + 20% 
Mean Baseline + 20% 
Mean Baseline + 2 pH units 
Mean Baseline + 1 mg/1 
Mean Baseline + 20% 

· Mean Baseline + 20% 
Mean Ba~eline + 20% . 
Mean Basolino + 20~ 

(1) Upper Control Limit 
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the ·g~aph is derined as that value not to exceed the highest 

individual uell mean value + 10% 

Figures 3 to 35 inclusive and the elements represented are 

indexed as follous: 

Element Figure Element Figure 

pH 3 Nickel 19 
Conductivity 4 Zinc 20 
Sodium 5 Molybdenum 21 
TOS 6 Calcium 22 
Arsenic 7 Magnesium 23 
Selenium B Chloride 24 
N03/N0 2 (as N) 9 Potassium 25 
Barium 10 Sulfate (504=) 26 
Boron 11 
Cadmium 12 

Carbonate (C03=) 27 
Bicarbonate ( Hc'o3-) 28 

Chromium 13 Ammonia (as N) 29 
Copper 14 Vanadium 30 

Iron 15 Silver 31 
Lead 16 Uranium 32 
Manganese 17 Radium 226 33 
Mercury 18 Gross 0<. 34 

Gross ~ 35 

24 
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Phase I. Sampling frequencies 

Phase I operatiunal (mining) and restoration sampling 

frequencies are shown in Table 12. The indicated frequencies 

era considered minimumrequiremcnts and additional samplings 

will be employed as needed to fully characterize and document 

the activities·or the Phase I R & 0 program. 

TABLE 12 

Tentative Sampling frequencies 
·\Jells Operational Restoration 

Recovery 
well one well 

Leachant 
Injection 
four wells 

Buffer 
Injection 
four wells 

One average · 
value per · · 
day 

One average 
value per 
day 

Once a week 

Sampling Well Once a week 
8 zone one 
w·all 

Observation Once a week 
A zone one 
well 

Monitor 
2 close wells 
2 outer wells 

15 \Jells.Total 

Once a week 
Once evory 
two woeko 

Onca·per 8 hours declining 
=to 1 per day or less as 
dictated by plot or 
results obtained. 

When untreated water is 
injected in sweep: one 
per day 

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

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

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

Once every two weeks. 
Once every two weeks 
declining to once a 
month as dictated by plot 
or results obtained. 
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Upper cont~ol limits (UCL) for cxcuT~ion'indicat~rs. 

to be used for Phase I operations as determined from base~ine 

water quality data are shown in Table 13. 

TABLE 13 

Excursions Indicators 

Indicator 

TOS, 1 B0°C 
Conductivity, 25°C 
pH 
Uranium (as U) 

Sodium (as Na) 
Carbonate (as C0 3=) 

Bicarbonate (as HC0 3-) 

Chloride (as Cl-)· 

-
Moni~~ells(1) 

Upper Cqntrol 
Limit\2) 

1955 mg/1 
2947 umhos/cm 
10.77 

1.07 mg/1 
746 mg/1 
26 mg/1 
710 mg/1 
12 mg/1 

Pre-Mining 
Mean Basell.!.l!. 

1629 mg/1 
2456 umhos/cm 
8.77 

0.073 mg/1 
622 mg/1 
22 mg/1 
592 mg/1 
10 mg/1 

(1) Monitor Wells SX, 6X, '11X, 12X - "8" Aquifer 
(2) Upper £antral Limit exceeded = excursio 1 

: 

Radium 226, arsenic, and selenium are not proposed as 

excursion indicators; however, collected samples from the 

monitor wells will be analyzed for these parameters as part of 

the monitoring procedure. 

Monitor well sampling shall be at least biweekly using 

procedures employed in the pre-mining baseline water quality 

program and described elsewhere 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 been 

displaced from the wells conductivity values are essentially 

stabilized. Chemical comparisons·between samplings at 1.5-

2.0 casing volumes pumped versus prolonged pumping (2.5 - ~.S 
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~a~~ny vciumus) alae indicate very little ch~nge in the solution 

concentrations or the proposed excursion indicators. During 

operations, monitor uells uill therefore be pumped to displace 

1.5- 2.0 casing volumes before sampling. 

In addition to the biweekly analysis for excursion 

indicators listed in Table 13 (plus Ra 226, As, & Se), monitor 

wells shall bs analyzed quarterly for the full suite or values. 

All monitoring well data (biweekly analysis, h~~d levels, full 

suite quarterly analysis) shall be forwarded to The Uyoming 

Department ·of Environmental Quality, Land Quality Division 

every 90 days. The quarterly report shall contain: 

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

(2) The total quantity of. recovery .fluid produced during 
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 uells 
sampled during the reporting period. 

(5) A graphical represe~tation of all head levels for 
monitoring uells sampled during the reporting period. 

The procedure used to detect an eY.cursion shall be as 

follows: When an upper control limit value is exceeded, samples 

from the monitor uell (s) affe~ted sh~ll be taken.and analyz~d 

daily. A leach solution excursion is· identified when·the condi­

tion holds or becomes aggravated for seven (7} consecutive 

days, at uhich time corrective action shall be initiated. 

Samples for excursion analysis will be assigned top priorty 

in the laboratory and all ·analysis of the seven consecutive 

samplings shall be completed by the eighth day following 

It: identification of an excursion condition. The analytical methods 

and expected accuracy to be utilized in determining an excursion 

condition are shoun in Table 14. 

60 -72--72-



~ If , > o 0 

.. 
'· . 

. \ 
~~.a. ... 

1',· 

. :t. 

.. 
> .. ': 

•, \1 - :.· .,. 
• I' l·,.•: 

~- '-· .... -"~· 

' ' ~: ' 
' , • ' I 

(i\·;:_4:·::)::\~-: : ..... 
• , •• j:· \; ; 

I '' .,~· •,',' ..-!'.:••· • < 

·-·' . ·. ' ... 
' 

Parameter 

Conductivity 
, TOS 

pH 
Uranium 
Sodium 
Bicarbonate 
Carbonate 
Chloride 

TASLE :14 

Excursion Indicator Anal~ sis 

Analytical 
Method 

Wheatstone Bridge 

Evaporation - Gravimetric 
Meter 
fluorometric 
AA 
Titrimetric 
Titrimetric 
Titrimetric 

..... '( . 
. ' 

Accuracy.% of. 
Reported Value . 

±1 
+5 I -
±0.1 unit 

±S-10 
+10 -
+5 -
+5 -
.±,10-15 

Written notice shall be provided confirming an excursion· 

describing the condition, the corrective action taken and the 

results obtained (report filed 'within 30 days). If the corrective 

action is ongoing at the time the report is filed, ~ final 

report shall be submitted describing end results of the corrective 

action. 

Corrective action will consist of the following steps: 

1) Buffer water flow rate into the related buffer uell 

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 h~lpful in approximating the changes in 

. flows required. 

61 
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Restoration 

The range of concentrations considered acceptable fo~ 

11 8 11 aquifer restoration following Phase I mining operations 

as determined f~om baseline water quality data are shown in 

Table 15. The upper limit target value for restoration uas 

calculated for each element and is derined as that value 

not to exceed the highest individual well mean baseline value 

+ 10%. 

for specific elements that were not detected in the pre­

mining baseline program, upper limit restoration values were 

calculated as the detectable limit. A lower limit of zero is 

shown for all elements. Howc)11er, in actual practice, the bottom 

limit can be no lower than the analysis value for the untreated 

11 8 11 formation water (from Well 799V) used to effect restoration. 

No water quality standards apply to restoration of the 11 8 11 

zone aquifer • 

Well sampling procedures during restoration shall be 

identical to those employed for the pre-mining water quality 

program. The 11 8 11 aquifer shall be considered restored when 

the wells sampled in the pre-mining program exhibit analysis 

values for each parameter of less than the established 

restoration upper limit. 

To further determine aquifer stability, additional samples 

from ~11 the·"B" aquifer wells originally employed in the 

baseline program shall be taken on a·monthly basis for at least 

three mont~s to confirm stable conditions. The monitor excursion 

parameters plus radium 226, arsenic, and selenium shall be 

follou~d in this series of samplings. Values obtained for each 

element shall not exceed the restoration upper limit for the 

aqu~fer to be considered stable. 
li? 

-74--74-



. -· 

... .. ~- .. 

(Uall• ll, &l, 51, 61 1 111 1 

121 1 191 1 201) 

pH 
Conductlvlty (25•C) 
Sodlu"• 

TOS (uo•t) 
Araanlc 
Sahnlua 
"03/H02 (u N) 
llerlua 
Boron 
Cada1ua 
Chro•lua 
Cop par 
Iron 
lud 

"'"0'"''' 

Unlt!l 

uahos/ca 

•o/1 
•o/1 
•o/1 
•o/1 
•o/1 
•v/1 
•v/1 
ag/1 

•v/1 
•v/1 
•v/1 
•v/1 
•o/1 

....... --: .. --
:_~~-. 

·: -

"• rcury 
lllclul 

.. g/1 .• 

Unc 

ftolybd•""· 
Cdclua 
navnallu• 

Cfllorld• 
Pol11dua 
s .. lrate (u so•) 
Carbonat•(•• COj) 
lllcarbonela (•• HCOj) 
a-onh (at N) 
Vanad1ulll 
Sllvar 
Urtl\lua ( u U) 

Aadlua 226 I 

Crou C.: 

Crou 4 

•v/1 
•v/1 
ag/1 

•v/1 
•v/1 

•o/1 
•v/1 
•v/1 
•o/1 
ao/1 
•o/1. 
•v/1 
•v/1~ 
rtg/1 

pCl/1. 
ptl/1 
ptl/1 

. · ... :.:­
.._ .., . ~- ... 

. ~ - . 

--------- Aaatoratlon --· ·------
Uppar llalt (1) lo~ar Ll•ll (1) 

lll Valla lll U•lls 
9.ll 

28911. 

730 

1!1&0 
0.015 

o.ooa 
0.09 
0.01 

o.u 
0.0050 

0.01 

0.01 

0.1& 
o.os:s 
o.on 
o.oooos 
0.02& 

0.02& 

o.oos 

3 •• 

U,l 

1~7 

9 

191 
3l 

660 

. 1.09 

.0.010 

o.oos 
• o. 22 

U!ll. 

230!20 

26liJ5 

(1) Uall1 31 1 &1 1 51 1 61 1 1111 121 1 191 1 201 

(2) 0 ~ llall or datactlon 

--· ~\. -___ :. 

Pu-rUnlnv 
luthr Ualer 

·"••~'~ 

'·'' 2531 

653 
1703 

o.ou 
o.oo1 
o.os 

<0.01 
o.u 
D.DOSD 

<D.D1 
<0.01 
o.ou 
o.on 
o.ou 

<o.oooo• 
o.ou 
o.on 

<O.OOS 
3.9 

2.& 
n 

6.2 
11l 

1S 

su 
o.u 

<O.ODS 
<o.oos 

0.056 
n!a 
71!\1 

utn 

• UIJltl5 IICSTOIUTION TIICrT VllU~S - •a• Zona Aqulhr 

63 

..... ' : .. :: _.-· 

.. 
~ · .. :';'}{ ... if~:}~~;~ 

P ra-r\lnl"' 
8aullft• 

1'\aen 

1.77 
2&56 

621. 

1629 
0.011• 

o.ool 
0.06 

<0.01 

0.52 
0.0053 

<0.01 

(0.01 

o.o9D 
O.D&O 
o.ou 

<o.oooo• 
o.on 
0.011 

<o.oos 
6.2 

2.1 
10 

5.2 

"' 
22 

sn 
O.ll 

<o.oos 
<o.oos _ 

o.on 
22!3 
U!12 

ntu 

.-

·o~~o. 

-75--75-



~ ·., ' . . . 
J. •. ··: • 

1: . 
. •' 

;: ·, . . 
' . . . . 

;~ . \ ': .. 
• t . 

:··· . . 
. ',·, .·1.· 

•I ,· 

'•, ··.·. :·'· ... ' '·' 
. . . ·.• ~ ' 

• : t .' ' • ,' • ' ~ 

···;·:·'. 
" . 

··. (;. 

Sompllng Program - Privata Walls 

In.addition to the production well baseline program, surface waters 

and privata wall sources within a three mila radius or ~ha teat alta 

ware sampled as requ~red by the Nuclear Regulatory Commission Source 

Material Licensa.( 1) Wells in this sampling program are shown in 

Tabla 16. 

Well 

1D1 

102 

10g 

110 

104( 2 ) 

119 

125 

TABLE: 16 

Privat.o Welle 

Description 

Oshoto Reservoir - Dip Sample 

Harry Berger Pasture Windmill (Hand Pump) 

Harry Berger Pasture - (lectric Pump 

Oshoto Reservoir - Dip Sample 

Grace Reynold' a House Well- Windmill 

Burch Ranch PH3ture - Electric Pump 

Allan's Pasture - Windmill 

Additional location data and descriptions for these water samples 

are shown in Table 17 Dnd are marked with an asterisk. 

The schedule for these wells require sampfing 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 procedure, 

attendant preservation techniques used, and the analysis pararnoters are 

shown' in figure ~6. Results or monthly and quarterly samplings era shown 

in Tables 1B, 19, and 20. 

(1) Reference: Source Material License Applicotlon Sundance Project, Crook 
County, Wyoming. Docket 40-8663. letter, A. f. Stoipk to L. c. Rouse, 
dated february B, 1978. Answer number 2. 

(2) Par Reference (1), Well 117 (aea Tabla 17) waa originally designated 

'· 

in the list of private wells to be sampled. At the start of tha · 
private wall program, Well 117 waa found to be mechanically inoperable. 
Well 104 in close proximity wa, therefore substituted in lieu of Wall 117. 

... ' 
,I ~ • 

:\,I 
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100 Elao Vea1ey Houaa 1 Oahoto, \lyo. 

)ll 101 01hoto lcurvoir 

af\ 102 Harry leraar, V1n4aill 

103 tlao Vuley 1 Vindalll 

* 104 Crace lerao1d• Houae Well 

lOS tleo Ve1ley Paaturc Well 

106 lay aobinlon HOUI& Vall 

108 !lao Vealc7 Vell-Paaturc 

~ 109 Harry lcrser Vcll-Paature 

~ 110 01hoto le1crvo1r 

lll Ccne lcrscr lanc:h 

112 Well in Pasture 

lll Well in Paatura 

117 leynolda ViDdmill 

'* 119 lurch a.Dch ~ell 1D Pa1tura 
. 

120 lurch a&Deb V1Ddaill-raature 

122 J ia H&hA larach Houu 

123 J 1m Hahft ~isulaill 

~ 12S V1Ddalll 

126 llell: 1A Paature 

-~ ·-~--..,--, 

.. · ·. 

WATEl SAMPLES VITKIK A THAtt~Lt 
IW>lUS OF .THE TtST SIT£ 

\IYOKIHC 
COORDIJCATES 
~APPROX.·l SEC.-T\11'.-RCt. TYPl: O"F \IEt..L 

1428900 H. .5.59700 E. 8-Sl K.-67 w. Houte/Elec:. lua;. 

1426700 H. 556100 E. 18-.Sl N.-67 V. Ruervoir 

11.2.5000 N. .5.58.500 E. 17-.SJ N.-67 V. Vindaill/Paaturc 

1428000 N. .5.57800 E. 18-Sl K.-67 v. V1nda111/Pastura 

1413.500 N. .5.52600 E. 2.5-.53 K,-68 v. Houae/VindaUl 

1430.500 N. .5.58000 E. 7-.Sl K.-67 v. Elec:. Puap N.V. 
of Rouse 

1422800 K. SS9JOO E. 20-.SJ K.-67 V. !lee. Puap (1) /Hou .. 

1426200 N. .5.59900 E. 17-.53 H.-67 V, Elec. Puap 

1428400 N. .560000 E. 18-Sl H.-67 V. tlcc. Puap 

1426700 H. .5.56100 E. 18-Sl H.-67 V. leservoir at Daa 

1433700 N. 560400 E. 8-53 H,-67 V. !lee. ru.p 

1433800 N. .5.59490 E. .5-Sl N,-67 V. Elcc. Puap 

143UOO H. 5.57700 E. 6-SJ H.-67 V. V1nda111 

1419800 "· .S.Sl&OO E. u-n H.-67 v. W1Dda111 

14)7200 "· 549900 E. 1-n H.-68 v. Ehe. Puap 

14lSlOO If. SS2700 E. 1-Sl 11.-61 v. V1Dda111 

142S000 If. S4Sl00 E. U-Sl H.-68 v. Elce. Puap/Hou.e 

142SOOO N. 'UlOO E. 14-53 N.-68 V. Windatll/lam 

··1422470 tl. SS1090 £. 24-Sl H.-68 v. V1Dd1111l 

1417072 N. 5.57217 E. 3D-.Sl H.-67 v. Elcc. Puap 

Table 17 

65 

llD.L IOTTOM 

~ · FOilKATIOM 

18.5'-200 1 Fox HUla (7) 

Alluviua 

180 1-200 1 Fox HUb 

130 1 Fox HUla 

286' Lance (1) 

llO' Lance (7) 

Fox Hille (7) 

i200' Fox Hilla 

Shallow Unkftovn fox RUb 

Alluviua 

Shallow UnknOVD rox B11b 
; 
I 

Sh&llw UnknOVD Fox HUll l 
. I 

Sballov Unknwn Lance I . 
Sbal_low UAicnOVD Lane:• • 

t1oo• Lance 

:t-too• LaDe: a 

Sballov UDknOVD l.aDCa 

Shallow UDicnOVD Lance 

Sballov UDltnOVD Laftc:e 

120 1 Lance 

. ' 
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~. -. -1 SA~PLING PLAN ~ PRIVATE WELLS 

Displacement - Minimum 15 Minute Pump Period 

... _ ... _ 

1 Liter 
H

2
so4 fix - 4°C 

l 
30 days 

N03/N02 as N 
NH3 as N 

M~nthly 

Na 
TDS 
u 
As 
Sa 

! 
SAMPLE field neasura T°C 

Lab ~assure pH, Conductivity 

1~---- Lab ftillipore filter 

1 Gallon 
HN03 fix - 4°C 

J, 
6 months 

P!o As Cu 
v Sa fa 
u Ba Pb 
Ra-226 Cd l'ln 
Cross.c.J Cr Hg 

Ag Zn 

Assays 

Ra-226 
Conductivity 
pH 

HC03-
C03:::z 

1 Gallon 
. "oC No preservat~va - ~ 

J. l 
24 hours 7 days 

Ca K 
l'lg Na 
B 50

4
:: 

Cl-

Quarterly Assays 

Monthly plus: 
ND:{N02 as N fa Zn K 
NH

3 
as N Ag l'lo SU4= 

Ba Pb u 
Cd Mn Ca 
Cu ~lg l'lg 
Cr Ni Cl-
Grosse£ ,fi 

fiGURE 36 66 

.i' 

' ' • • • I 
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Uoit.a 

ConducUvlty 

Sod lUll 

lOS (180°C) 

.lraanlc 

SelenlUJt 

~a/ca) 

119/1 
.-g,/1 

pH 

•Hrata ( .. N) 

•ltrau (as N) 

BarlUII 

Cadlal .. 

ChroaiUII 

Copper 

Jron 

L•ad 

rtanganaaa 

r..rcury 

Midcel 

line 
.l'lol ybdenu-

c.lciu. 

ftagnealua 

0\lodde 

Pot. .. siua 

• Sulfate (aa SO!) 
Carbonate (•• COj) 
Blbrbonate {aa HCOj) 

A.-onia (•• N) . ' 

Sllvar 

Ur.niu• (•• U) 

R-225 
Crose.{ 

Croea A' 

-Pl 
lllg/1 

.g/1 

.g/1 

Jlg/1 

-.g/1 

~ 
.g/1 

-.g/1 

-.g/1 

.g/1 

tDg/1 

.g/1 

.g/1 

.W1 
ag/l 

ag/1 

.g!l 

ag/1 

lllg/1 

•g/1 
. llg/1 

119/1 
pCi/1 

pCl/l 
pCi/1 

101 

436 

S3 

2S4 

. O.OOJ 

(0.005 

8.20 

(O.OS 

(O.OS 

(0.01 

(0.005 

{0.01 

(0.01 

0.09 

(.0.05 

(.0.002 

0.0003 

0.03 

0.01 

(0.001 

38 

12 

"·' s.a 
39 

0 

229 

(0.1 

(0.005 

0.005 

0.2_t().& 

3.Q±1.8 

27.t,10 

102 

34a5 

811 

2sao 
(0.002 

{0.005 

8.21 

(O.OS 

(0.05 

(0.01 

0.006 

(0.01 

(0.01 

0.12 

0.07 

0.03 

(0.000112 

0.04 

0.86 

(0.002 

lJ 

u 
a.o 

11 

1190 

0 

952 

0.43 

(0.005 

(0.002 

o.t.tO.l 
D.Q±2.B 

0!;.24 

109 

1743 

210 

1160 

(0.001 

(0.005 

8.06 

0.29 

0.15 

(0.01 

(0.005 

(0.01 

(0.01 

0.15 

(0.05 

0.07 

(0.00002 

0.03 

0.07 

(0.002 

66 

63 

15.4 

24 

410 

0 

595 

0.18 

(o.oos. 
0.003 

D.l.t.CJ·" 
2.6_!.2. 1 

8.t,17 

110 

634 

117 

371 

< 0.001 

(o.oos 
8.46 

0.06 

(0.05 

(0.01 

<o.oos · 
(0.01 

<o:at 
0.08 

(0.05 

(0.002 

(0.00002 

(0.01 

0.006 

{0.002 

21 

11 

4.9 

5.2 

4J 

4.5 
'321 

0.15 

(0.00~ 

o.ool 
0.0:!:,0.3 

2.1.t,1.7 

29!_10 

104 

1162 

288 

734 

(0.002 

0.019 

8.66 

0.20. 

(0.05 

(0.01 

(0.005 

(0.01 

0~01 

0 .. 15 

{o.os 
0.007 

(0.00002 

0.02 

0.0& 

(0.002 

3.1 

1.2 

6.4 

3.5 ' 
156 

0 
567 

(0.1 

(.0.005 

"o.OtD 

o.Q±0.3 
11 .1-t,l., 

21.t,1l 

119 

836 

72 

An 
{0.002 
<O.DOS 

7.96 ,_ 

(0.05 

(0.05 

{0.01 . 
(O.DOS . 

(O.D1 

(O.D1 

o. 17
1 

(0.05 

o. 1S. 

(0.00002 

0.01 

0.10 

(0.002 

19 

39 

(2 

5.7 

76 

0 
45'\. 

0.20 

(o.oos 
0.004 

. 0.2.!,0.4 

3.0;t2.S 

17.±,10 

ASSAY atSU.TS - Prlv•te Wells #101, 102, 109, 110, 10<\, 119, 125 

TABLt 18 

67 

125 ,.,. 
,., 

ol5B • 

(0.002 

(D.~ 

8.0. 

0.06 

(0.05 

(0.01 

(0.005 

(0~01 

(0.01 

0.18 

0.07 

. 0.~1 

(0.00002 

0.02 

0.10 

(0.002 

72 

25 

18 

0 
421 

<o.1 
(o.oos 

0.033 

i 
·.1 
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. . Oet.era1nation 

- . 
ConQic:t.lvit:r · 

Sodlull 

lOS (180~) 

Araenlc 

S.lenl.-

pH 

11u.u (•• N) 

11U.ta (•• 1) 

Bad~ 

C.dlll.-

th~ .. 

topper 

bon 

lead 

~· .. ... ~ 
IUc:kel 

Zinc 

ftol ybdenull 

Cal~ 

n.gneslUII 

Chl.odde 

Potusiua 

Sultate (aa 504) 

Carbonate (aa COj) 
Blcut»onata ( .. ~) 

a-ons. (•• 1) 
Sllvw 

&Renl.ua ( .. U) 

Re-226 

C:roaa,L 

CroaaJf 

Unit. 

~s/ca) 
.g/1 

.g/1 

ag/1 

ag/1. 

ag/1 

ag/1 

ag/1 

ag/1 

ag/1 

ag/1 

~ 
ag/l 

"911 
-.g/1. 

ag/1 

-Jl. 
"9/1. 
ag/l 

ag/1 

ag/1 

ag/l 

"'9/1 
"4/1 
ao/1. 
ag/l 

ag/1 

-Jl 
pCJ/1 
pCi/1 

pCl/l 

.. 

101 

651 

13 

413 

(.0.002 

(0.005 . 
8.50 

6 

lOl 

o.cno 
o. 1!,(1.~ 

TABl- -~SAYS ' 

102 109 

3703 1492 

816 196. 

2620 998 

0.006 0.010 

o.ooa (0.005 

8.30 8.02 

o a 
916 ,.., 

o.OOl o.on. 
o.1!.0.1 o.•!.O-• 

.... ~ .. -_~ .. -~: 

110 

716 

137 

•so 
o.bn 

(0.005 

8.60 

o.ooa 
0.1~.3 

JAIU 1t 

68 

---,:Jl\>~:.',:1~;,"-~h:s:•w;p*~ 
.!' 

23 

525 

0.010 

O.l!,(J.9 

0 

449 

(0.002 

0.0!,0.2 

D 

.531 

0.029 

0.1!,(J.l 

. 
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_........,_..~ . , ·.-· ' -~~ "' ~ ~ ... ~ . -....: ~~ ... ~·. ~. \ ~~~~~:~"~~:J~~·~-}.\~~~1S;~ ., ' 

"' ' .. 
~.- ~~. 

~ 
• f • · ... :;!>_• ' ( -~-:;:; '""' e ·· .. ":':~·:--- :.~~ ~::.:-<s.:~t 

) 

O.tettlifta\lon ~u.. lOl l~ 109 110 lOA ,,, llS 

~·Jtr ~ca) , ... .an 1660 ,,. . 1364 
.,. 1&2 

Socl1..- -ell. tA 10510 2lt 121 314 ~ n7 

m (ti0°C) -.Lil ... ..a 1CMO m "11Q • MS ... , 
AnM1o -ell 0.016 0.012 O.OD6 o.on o.m a.cxn o.ooe . 

: (Q.DOS s.~ -ell (a.aas 0.006 (0.005 .(a.aas D~DlQ (D. DOS ,.. .. t.a a.ta 1.a t.ll» .... 7.M a.n 
111\nle , .. •> -ell 
lll\nle <•• •> -.11 
'-"- att/1 
C .. "- att/1 

~- "''Il 
c.cw- "''Il 
110ft "''Il 
L .... "''Il . ......,.... "''Il ... ~ at/1 

'· 
IUckel et/1 .l 

lAM att/1 
ftlalrUt.-... "''Il 
t..lcl .. att/1 ....,.a!_ et/1 
CNod• "''Il 
Peuru- ..,. 
Wta\e (•• so;> ..tJ 
Caftlefte~ (•• ca~·) -.11 11 0 a .. 2l 0 a 
Ilea"*'-'- (•• NCO)) ..n. Z)t .. S2t l6S 510 ~ • 'lQ 

'-'Ia (aa I) -.11 
SUvet ..n. ... 

'. 

Uftftl• (•• U) 
,.,.,. o.a~~~ O.CIDI 0.012 a. a O.CI03 (D.DD2 <u .. cm 

a.-m . pCl/1 0.1~.1 0.1!,0 •• o.s:,o.l D.~. D. ~!,G •• a.2j,0.2 o.~., 

Croaa~ pCt/1 

Cna-.1 pC1/1 . . . 
J 

U2!Y ersu.u - Prbate ¥ella "Ql• 102. 101. no. 10.. 1\91 12S lt~~~Plecl f/tt/11 

ua.c 20 

69 
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Date S~led: 
Castng 10: 
Well Depth: 
Water Leve 1: 
Castng Volume: 
Puq) Depth: 

4/7/78 

VEll 3X - EAST BUFF£! wt:ll 

TABlE OF FJRO MEASUREM£HTS 

5 tnehes 
541 feet 
162 feet 
387 gallons 
265feet 

Ttme Flow C&IIIU latt ve Temp Conduct tv tty 
Gallons oc 2SOC MtnutP.s GPM 

30 5 0 150 11.1 2504 
50 250 11.1 2364 
80 400 11.5 2386 

110 550 11.3 2490 
140 700 11.3 2406 
170 850 11.1 2379 
200 1000 11.0 2412 

rtOTES: Sa~~p le (1) f 1.42 castng volumes pumped. 
Sample (2) t 2.58 castng volumes pumped. 

A-2 

pH 

9.40 
9.47 
9.20 
9.00 
8.98 
8.92 
8.91 

Remarks 

Sample (1) 

S.-ple (2) 

. . 
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Date Saapled: 
Castng ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Punp Depth: 

Time 
Minutes 

30 
60 
90 

130 
160 
210 

WElL 31 - EAST BUFFER WELL 
TABlE Of' FJELD MEASUREMENTS 

4/18/78 
S tnches 
541 feet 
162 feet 
387 gallons 
265 feet 

Flow C-..lattve 
GPM Gallons 

r 
150 
300 
450 
650 
800 

1050 

r-. Conducttvtty 
oc G t 250C 

g.9 2557 
10.2 2608 
10.5 2528 
10.5 2528 
10.5 2586 
10.5 2528 

NOTES: Sample (1) t 1.7 casing volumes pumped. 
Sample (2) t 2.7 castng volumes pumped. 

A·3 

pH 

9.30 
9.10 
9.05 
8.90 
8.90 
8.90 

Retaarks 

s..,le (1) 

Sallple (2) 

. 
"'·: 

~ ~ 
. ~ ~.: .. . , 
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Date Saq,led: 
Casing 10: 
Well Depth: 
Water leve 1 : 
Casing Volume: 
P~ Depth: 

Tfme 
Minutes 

20 
50 
80 

110 
120 
140 

·170 
180 

WELL 3X - EAST BUFFER WEll 
TABLE OF FJELD MEASUREMENTS 

5/3/78 
5 inches 
54lfeet 
149 feet 
400 gallons 
230 feet 

Flo-~ Cumulative 
GPM G.11lons 

50 100 
250 
400 
550 
600 
700 
850 
900 

Teq, 
oc 

Conduct ivfty 
G t 25°C 

10.0 2583 
10.5 2575 
10.9 2560 
11.0 2553 

11.0 2553 
11.0 2553 

NOTES: Sample (1) t 1.5 casing volumes _pumped. 
Sample (2) t 2.25 casing volumes pumped. 

A-4 

pH Remarks 

9.05 
8.85 
8.80 Effluent Cloudy 
8.75 -- Samp 1 e (1 ) 
8.70 Effluent Clearing 
8.70 -- Saq»le (2) 

-89--89-



Date Saq,led: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
PuqJ Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
130 
150 
170 

WELL JX - EAST BUFFER WELL 
TABLE OF FIELD MEASUREMEHTS 

5/17/78 
5 inches 
541 feet 
149 feet 
400 gallons 
230 feet 

Flow CwaJlathe 
GPM Gallons 

5.5 110 
220 
330 
440 
550 
660 
715 
825 
935 

T~ 
Oc 

Conductivity 
G @ 25°C 

10.0 2547 
10.2 2538 
10.5 2524 
10.7 2517 
10.7 2517 

10.8 2510 
10.8 2503 
10.8 2510 

NOTES: Sample (1) @ 1.65 casing volumes pumped. 
Sample (2) @ 2.34 casing volumes pumped. 

A-5 

t 

e 

pH Remarlcs 

9.10 
8.99 
8.99 
8.82 
8.70 

Sample (1) 
8.65 
8.63 
8.64 Sample (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Leve 1: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

2D 
40 
60 
80 

100 
120 
135 
155 
175 
195 
210 

WELL 3X - EAST BUFFER WELL 
TABLE OF FIELD MEASUREMENTS 

6/12/78 
· 5 inches 

541 feet 
148 feet 
400 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5,0 100 
200 
300 
400 
500 
600 
675 
775 
875 
975 

1050 

Tenp 
oc 

Conductivity 
G @ 25°C 

11.2 2712 
11.6 2656 
11.8 2628 
12.1 2580 
12.2 2570 

12.2 2573 
12.2 2573 
12.3 2566 
12.3 2566 

NOTES: Sample (1) @ 1.50 casing volumes pumped. 
Sample (2) @ 2.34 casing volumes pumped. 

A-6 

• 

pH Remarks 

9.25 Clear 
9.15 
9.05 
8.60 
8.70 

Sample (1) 
8.60 
8.58 Clear 
8.55 
8.50 

Sample (2) 
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Date Sampled: 
Casing IO: 
Well Depth: 
Water level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

25 
50 
-60 
80 
90 

120 
150 

- -- ·~-: .... ~---~ ·- ~,..-:-- •. . :- ·_:·~· 
.. 

WELL 4X - WEST BUFFER WELL 
TABLE OF FIELD MEASUREMENTS 

4/7/78 
4 inches 
533 feet 
140 feet 
256 gallons 
220 feet 

Flow Cumulative 
GPM Gallons 

4.6 115 
5.0 240 
4,0 280 

! 360 
400 
520 
630 

T~ 
oc 

Conductivity 
G @ 25°C 

9.6 2496 
11.0 2413 -- . 
11.1 2406 
11.0 2413 
11.0 2399 
11.0 2420 

NOTES: Sample (1} @ 1.56 casing volumes p~ed. 
Sample (2) @ 2.46 casing volumes pumped. 

A-0 

pH Remarks 

9.42 

9.18 
9.00 Sample (1} 

. 9.00 
9.00 Sample (2} 
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Date Sampled: 
Casing. ID: 
Well Depth: 
Water leve 1 : 
Casing Volume: 
Pufll) Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
115 
130 
145 

X!,./>':-~·-,.·.~;:··.,·: 
.· . ':·" 

WEll 4X - WEST BUFFER WEll 
TABLE OF FIELD MEASUREMENTS 

4/19/78 
4 inches 
533 feet 
140 feet 
256 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

4 0 80 
160 
240 
320 
400 
460 
520 
580 

Temp Conductivity 
oc G ~ 250C pH 

11.0 2536 9.30 
11.5 2543 9.60 
11.5 2501 9.65 

11.5 2515 9.50 
11.2 2550 9.20 
10.9 2571 9.10 
10.8 2578 9.05 

NOTES: Sample (1) ' 1.56 casing volumes pumped. 
Sample (2) ' 2.26 casing volumes pumped. 

A-9 

-. 

Remarks 

.. 
. · 

Sample (1) 

Sample (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 
90 

100 
120 
140 
160 
175 

WELL 4X - WEST BUFFER WELL 
TABLE OF FIELD MEASUREMENTS 

5/l/78 
4 inches 
533 feet 
141 feet 
256 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5 0 100 
200 
300 
400 
450 
500 
600 
700 
800 
875 

Temp 
oc 

Conductivity 
G @ 25°c 

10.5 2560 
10.9 2574 

2574 
2560 

2560 
2553 
2553 
2546 

NOTES: Sample (1) 9 1.75 casing volumes pumped. 
Sample (2) 9 3.4 casing volumes pumped. 

A-10 

..· -.. 

EH Remarks 

9.15 
9.45 
9.40 
9.10 

Sample (1) 
8.90 
8.90 
8.75 
8.85 

Sample (2) 
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Date Sampled: 
Casing IO: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 
95 

115 
145 
175 

WELL 4X - WEST BUFFER WELL 
TABLE OF FIELD MEASUREMENTS 

5/17/78 
4 inches 
533 feet 
f41 feet 
256 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5 0 100 
200 
300 
400 
475 
575 
725 
875 

Temp Conductivity 
oc G @ 25°C 

10.7 2537 
11.0 2544 
11.0 2509 

11.1 2495 
11.0 2496 
11.0 2496 
11.2 2503 

NOTES: Sample (1) @ 1.56 casing volumes pumped. 
Sample (2) @ 3.4 casing volumes pumped. 

A-ll 

- .. . -
.; 

~ :_. ~-" 

pH Remarks 

9.38 
9.61 
9.17 

Sample {1) 
8.90 
8.85 
8.82 
8.80 Sample (2) 

·. 
., 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Leve 1 : 
Casing Volume: 
Pu~ Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
110 
120 
140 
160 
180 

WELL 4X - WEST BUFFER WELL 
TABLE OF FIElD MEASUREMENTS 

6/14/78 
4 inches 
533 feet 
142 feet 
256 gallons 
230 feet 

Flow Cu111.1 lat ive 
GPH Gallons 

3 75 75 
150 
225 
300 
375 
410 
450 
525 
600 
675 

T~ 
oc 

Conductivity 
G 9 25°C 

12.7 2522 
12.9 2529 
13.0 2470 
13.0 2405 
13.0 2457 

13.5 2438 
13.4 2438 
13.3 2450 

NOTES: Sample (1) @ 1.59 casing volumes pumped. 
Sample (2) @ 2.63 casing volumes pumped. 

A-12 

eH Remarks 

g.49 Clear 
9.65 
9.68 
9.30 
9.10 

SanJf)le (1} 
8.97 
8.90 Clear 
8.89 

Sanqlle (2) 
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2800 

2700. 

26oo 

2500 

2400 

2)00 

2200-

2100. 

-2000. 

I 
. I 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

5 
30 
55 
70 
85 

105 
125 
145 
165 
185 
205 

• 
WELL 5X - NORTHWEST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

4/6/78 
4 inch 
552 feet 
142 feet 
267 gallons 
220 feet 

Flow CuDUlative 
GPM Gallons 

5 0 25 
150 
275 
350 
425 
525 
625 
725 
825 
925 

1025 

Temp 
oc 

Conductivity 
G @ 25°C 

12.5 2424 
11.8 2223 
12.0 2320 
12.1 2341 
12.0 2348 
12.0 2375 
12.1 2355 
12.0 2327 
12.0 2324 
12.0 2375 
12.0 2375 

NOTES: Sample (1) @ 1.6 casing volumes pumped. 
Sample (2) @ 3.8 casing volumes pumped. 
Sample (1) pH measured by COM Accu Labs = 9.20 

A-14 

- .~ :--

pH Remarks 

10.0 

9.50 Effluent Cloudy 

9.30 Saaple (1) 
9.25 

9.05 
9.03 
9.00 Effluent Cloudy 
9.00 Sample (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
45 
65 
85 

105 
120 
125 
145 
160 

':-. -.... 
.'· . 

WELL SX - NORTHWEST MONITOR WEtL 

TABLE OF FIELD MEASUREMENTS 

4/20/78 
4 inch 
552 feet 
142 feet 
267 gallons 
265 feet 

Flow Cumulative 
SPM Ga llor.s 

5 0 100 
225 
325 
425 
525 
600 
625 
725 
800 

Temp Conductivity 
oc G @ 25°C 

10.0 2761 
10.5 2442 
10.5 2342 
10.5 2342 
10.8 2342 

10.8 2350 
10.8 2350 

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

A-15 

pH Remarks 

10.35 
9.55 ~loudy Effluent 
9.38 
9.30 
9.25 Clearing 
-- Sample (1) 

9.25 
9.20 Clear Effluent 
-- Sample (2) 

-100--100-
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Date Sampled: 
Casing ID: 
We 11 Depth: 
Water level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 
90 

100 
120 
140 
150 

WELL 5X - NORTHWEST MONITOR WEll 
TABLE OF FIElD MEASUREMENTS 

5/2/78 
4 inches 
552 feet 
143 feet 
267 gallons 
230 feet 

_/ 

F1ow Cumulative 
GPM Gallons 

5 0 100 
200 
300 
400 
450 
500 
600 
700 
750 

Temp 
oc 

Conductivity 
G tt 250C 

10.9 2567 
11.0 2441 
11.2 2344 
11.2 2316 

11.2 2316 
11.2 2316 
11.3 2309 

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

A-16 

pH Remarks 

9.95 
9.55 Slightly Cloudy 
9.35 
9.30 
-- Sample (1) 

9.30 
9.25 
9.20 
-- Sample (2) 

·. 

-101--101-
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Date Sampled: 
Casing IO: 
Well Depth: 
Water Level : 
Casing Volume: 
P~ Depth: 

Time 
Minutes 

20 
40 
60 
70 
90 

110 
130 
150 
170 
190 

WELL 5X - NORTHWEST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

5/18/78 
4 inches 
552 feet 
142 feet 
268 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

6,0 120 

J 
240 
360 

3.0 390 
3.0 450 
6,0 570 

J 

690 
810 
930 

1050 

Temp Conductivity 
oc s @ 25°c 

10.4 2454 
10.8 2406 
1C.9 2344 

11.0 2310 
11.0 2310 
11.0 2303 
11.0 2296 
11.0 2303 

. 11.0 2324 

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

A-17 

pH Remarks 

10.0 Clear 
9.56 Slightly Cloudy 
9.39 Cloudy 

Sample (1) 
9.25 

-9.29 Cloudy 
9.25 .. 
9.20 II 

9.15 Clearing 
9.15 Sample (2) 
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Date Sampled: 
Casing ID: .. 
Well Depth: 
Water Level: 
Casing Volume: 
Pulll' Depth: 

Time 
Minutes 

20 
40 
60 
80 
90 

100 
120 
140 

WELL SX - NORTHWEST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

6/14/78 
4 inches 
552 feet 
142 feet 
268 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5 0 100 
200 
300 
400 
450 
500 
600 
700 

T~ 
c 

Conducti~ity 
G @ 25 C 

12.1 2583 
12.3 2397 
12.5 2344 
12.9. 2333 

13.1 2360 
13.3 2373 

NOTES: Sample (1) @ 1.68 casing volumes pumped. 
Sample (2) @ 2.6 casing volumes pumped. 

A-18 

pH 

10.0 
9.60 
9.30 
9.15 

9.10 
9.05 

Remarks 

Clear 

Sample (1) 

Sample (2) 

"-. 
.. ·-'f.· ..... _;· .,-
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Date Sampled: 
Casing ID: 
Well Depth: 
Water level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

30 
55 
75 
90 

120 
140 
160 
180 

WELL 6X - SOUTHWEST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

4/8/78 
4 inch 
550 feet 
141 feet 
267 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

5 0 150 
275 
375 
450 
600 
700 
800 
900 

Temp Conductivity 
oc G @ 25°C 

12.0 2429 
11.7 2532 
11.9 2546 
11.9 2573 
11~9 2600 
11.9 2600 
12.0 2593 
12.0 2593 

NOTES: Sample (1) @ 1.68 casing volumes pumped. 
Sample (2) @ 3.37 casing volumes pumped. 

A·20 

pH 

9.20 
9.05 
9.00 
8.93 
8.90 
8.90 
8.90 

Remarks 

sample (1) 

Sample (2) 

_: .· ~; 

--
. : :. ·. 
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Date Sampled: 
Casing 10: 
Well Depth: 
Water Level: 
Casing Volume: 
Pl.lql Depth: 

Time 
Minutes 

20 
40 
60 
80 

110 
130 
150 
170 

WELL 6X - SOUTHWEST MONITCR WELL 
TABLE OF FIELD MEASUREMENTS 

4/17/78 . 
4 inches 
550 feet 
141 feet 
267 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

5,0 100 
200 
300 
400 
550 
650 
750 
850 

Temp Conductivity 
oc G @ 25°C 

10.2 2680 
10.5 2658 
10.5 2658 
10.5 2658 
10.8 2635 
10.9 2628 
10.8 2635 
10.9 2628 

NOTES: Sample (1) @ 2.05 casing volumes pumped. 
Sample (2) @ 3.2 casing volumes pumped. 

A-21 

pH Remarks 

9.08 
9.35 Dirty Effluent 
9.05 Clearing 
9.00 • 
8.95 Sanp le (1) 
8.95 
8.85 Clean Effluent 
8.90 Sample (2) 
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Date Sampled: 
Casing IO: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
150 
170 
190 

WELL 6X - SOUTHWEST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

5/l/78 
4 inches 
550 feet 
140 feet 
267 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5 0 100 
200 
300 
400 
500. 
600 
750 
850 
950 

Temp Conducti~ity 
oc G El 25 C 

11.0 2637 
11.2 2637 
11.3 2615 
11.3 2615 
11.3 2615 
11.3 2608 
11.2 2617 
11.2 2617 
11.1 2623 

NOTES: Sample (1) @ 2.2 casing volumes pumped. 
Sample (2) @ 3.6 :asing volumes pumped. 

A-22 

- f: 

pH Remarks 

8.80 
Muddy Effluent 

8.85 
8.70 

l 
Clean Effluent 
Sample (1) 

Sample (2) 

·. 
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Date Sa.rll>led: 
Casing 10: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 
90 

110 
130 
150 
170 
185 

WELL 6X - SOUTHWEST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

5/16/78 
4 inches 
550 feet 
140 feet 
268 gallons 
230 feet 

Flow Cumu 1 at ive 
GPM Gallons 

6 0 120 
240 
360 
480 
540 
660 
780 
900 

1020 
1110 

T~ Conductivity 
oc G @ 250C 

11.0 2633 
11.2 2680 
11.1 2659 
11.3 2625 

11.2 2613 
11.2 2619 
11.2 2619 
11.2 2619 

NOTES:· Sample (1) @ 2.0 casing volumes puq1ed. 
Sample {2) @ 4.1 casing volumes p~ed •.. 

A-23 

·.·.··~ 
- '1 

- . -
,. 

pH Remarks 

9.15 Clear 
9.10 
8.74 
8.70 Slightly Cloudy 

Sample (1) 
8.68 
8.68 Clearing 
8.68 
8.64 Clear 

Sample (2) 
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Date SIIIP led: 
Casing 10: 
Well Depth: 
Water Level: 
Casing Volume: 
P&JI1) Depth: 

Time 
Minutes 

20 
40 
55 
75 
95 

108 
115 
135 
155 
165 

WELL 6X - SOUTHWEST M>tUTOR WELL 

TABlE OF FIElD MEASUREMENTS 

6/12/78 
4 1r.ches 
550 feet 
1~9.3 feet 
268 gallons 
230 feet 

Flow Cuzulat1ve 
GPH Ga1!ons 

6.0 120 
6.0 240 
5 0 265 

365 
405 
465 
565 
665 
765 
815 

Te~~~p 
oc 

Conductivity 
G f 250C 

11.0 2555 -- -11.3 2595 
11.8 2618 -- -11.9 2662 
11.9 2662 
11.9 2662 
11.9 2662 

NOTES: Sample (1) t 1.51 castng volumes pumped. 
Sample (2) t 3.0 casing volumes pumped. 

A-24 

2H Remarks 

9.16 Clear 
Cloudy 

8.94 Clearing 
8.70 

S•le (1) 
·8.67 
8.63 Clear 
8.61 
8.59 -- Sample (2) 

-109--109-
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WEll 7X - MONITOR WEll - •A• lONE 
TABLE OF FIELD MEASUREMENTS 

Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

4/9/78 
4 inches 
445 feet 
137 feet 
201 gallons 
265 feet 

Time Flow Cumulative T~ Conductivity 
G @ 25°C Minutes GPH Gallons oc 

15 4.0 50 10.1 
35 4.0 140 10.2 

-55 4.0 220 10.1 
75 3.3 286 
95 

' 
352 10.2 

115 428 
130 478 10.2 

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. 

A-26 

,2302 
2325 
2251 

2282 

2304 

pH Remarks 

9.50 
9.40 
9.25 

8.80 Sanple (1) 

8.80 Sample (2) 

-111--111-
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Date Sampled: 
Casing IO: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 
95 

110 
120 
140 
160 
180 

WELL 7X - MONITOR WELL - •A• ZONE 
TABLE OF FIELD MEASUREMENTS 

4/20/78 
4 inches 
445 feet 
137 feet 
201 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

4 0 80 
160 
240 
320 
380 
440 
480 

3.0 540 
3.0 600 
3.0 660 

Temp 
oc 

Conducti~ity 
G @ 25 C 

10.8 2336 
11.4 2351 
11.6 2285 
11.6 2285 
11.5 2292 

11.4 2298 
11.4 2298 
11.2 2310 
11.1 2317 

NOTES: Sample (1) @ 2.2 casing volumes pumped. 
Sample (2) @ 3.3 casing volumes pumped. 

A-27 

pH Remarks 

8.65 
9.35 
8.50 Cloudy ~ Sclfds 
8.45 
8.45 Cloudy - Solids 

Slq) le (1) 
8.45 
8.45 
8.45 Cloudy - Solids 
8.45 Sample (2) 

-112--112-



e 

Date Sampled: 
Casing 10: 
Well Depth: 
Water leve 1: 
Casing Volume: 
Puq, Depth: 

Time 
Minutes 

30 
65 
95 

110 
125 
155 
185 

WEll 7X - MONITOR WEll - •Aa ZONE 

TABLE OF FJELD MEASUREMENTS 

5/4/78 
4 inches 
445feet 
138 feet 
200 gallons 
250 feet 

Flow Cumulative 
GPM Gallons 

1 0 90 
195 
285 
330 
375 
465 
555 

T~ Conduct1~1ty oc G ' 25 C 

9.7 2329 
9.7 2329 
9.9 2315 

10.0 2309 
10.1 2316 
10.1 2316 

NOTES: Saq,le (1) f l.E-:· ·:asing volt~Des pumped. 
Sample (2) f 2.7t :asing volumes pumped. 

A-28 

..• 

pH Remarks 

9.00 
8.85 
8.50 

Slq)le (1) 
8.50 
8.50 
8.50 Sample (2) 

-113--113-



Date Suc»led: 
Casing ID: 
Well Depth: 
Water leve 1: 
Castng Vol.-: 
p._, Depth: 

Ttme 
Mtnutes 

20 
40 
60 
80 
95 

100 
120 
140 
160 
180 
200 
2:0 

WEll 71 - MONITOR WEll - •A• ZONE 
TABlE OF FinD MEASUREM£KTS 

5/15/78 
4 Inches 
445feet 
137 feet 
201 gallons 
240 feet 

Flow Cumulative 
GPM CiallonJ 

5.0 100 
3 2 164 

228 
292 
340 
356 
420 
484 
548 
612 
676 
708 

. ..., 
oc 

Conduct fv1ty 
G t 250C 

11.9 2231 
12.2 2301 
12.5 2269 
12.6 2256 

-· 12.8 2232 
12.7 2264 
13.0 2278 
13.0 2296 
13.2 2287 
13.2 2287 
-· ·-

ttOTES: S~~~~ple (1) 0 1.7 castng volumes puq)ed. 
· Sample (2) t 3.5 castng volumes pumped. 

pH Remarks 

8.75 Clear 
9.12 
8.68 Slightly Dtrty 
8.49 Dtrty .... Sample (1) 
8.46 
8.45 Cloudy 
8.45 
8.45 Slightly Cloudy 
8.45 
8.45 Cleartnt 
·- Saq,le 2) 

-114--114-
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Date s., led: 
Castns ID: 
Well Depth: 
Water level: 
Castng Vol-a: 
P~ Depth: 

Ttme 
Hfnutes 

20 
25 
45 
60 
65 
85 

100 

!!tll 71 - MlRIJO! UEll - •A • ZONE 

TA81.£ OF FJRD !!£ASUREMENTS 

6/15n8 
4 tnctaes 
445 feet 
147 feet 
195 gallons 
240 feet 

Flow C-.alattve 
GPM &allons 

50 100 
125 
225 
300 
325 
425 
500 

leap Conducttxtty 
oc & '25 c 

11.2 2226 
11.7 2277 
11.7 2284 --
11.7 2284 
11.8 2278 -- --

NOTES: Sample (1) f 1.54 castng volumes pumped. 
Sample (2) f 2.56 casfng volumes pumped. 

A-30 

pH Remarks 

9.09 Clear 
9.12 Clear 
8.85 Cloudy -- ~le (1) 
8.50 Very Cloudy 
8.50 Cleartny -- Sample 2) 

. 
:I 

l 
l -115--115-
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Date Sa~r1>led: 
Casing 10: 
Well Depth: 
Water leve 1: 
Casing Volume: 
PU1Jl) Oep t h : 

Time 
Minutes 

15 
so 
65 
75 
95 
11~ 
135 
155 
175 

WEll llX - SOUTHEAST MONITOR WEll 
TABlE OF FIElD MEASUREMENTS 

4/8/78 
4 inches 
550 feet 
147 feet 

. 263 gallons 
265 feet 

Flow Cumulative 
GPH Gallons 

5 0 75 
250 
325 
375 
475 
575 
675 
775 
875 

TSS!P c 
Conduct1~1ty 

G 6' 25 C 

10.2 2568 
11.0 2539 
11.0 2553 
11.0 2609 
11.2 2581 
11.1 2588 
11.1 2602 
11.2 2595 
11.2 2595 

NOTES: Sample (1) i 1.8 casing volumes pumped. 
Sample (2) @ 3.3 casing volumes pumped. 

A-32 

pH Remarks 

9.00 
9.00 
8.96 S~le (1) 

8.95 
8.95 
8.95 Sample (2) 
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Date ~led: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
145 

• 
WELL llX - SOUTHEAST MONITOR WELL 
TABLE OF FIElD MEASUREMENTS 

4/19/78 
4 inches 
550 feet 
147 feet 
263 gallons 
265 feet 

Flow Cumulative 
GPH GAllons 

5 0 100 
200 
300 
400 
500 
600 
725 

T~ c 
Conduct1~1ty 

G @ 25 C 

10.8 2635 
11.3 2655 
11.5 2641 
11.5 2641 
11.5 2641 
11.5 2641 
11.5 2641 

NOTES: Sample (1) f 1.9 casing volumes pumped. 
Sample (2) P 2.76 casing volumes pumped. 

A-33 

·~"", ... to-:, • ....... . ··: .. ,.:~ 

pH Remarks 

9.20 
9.15 
9.15 
9.00 
9.00 Sample ll) 
9.00 
9.00 Sample (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Puql Depth: 

Time 
Minutes 

20 
40 
60 
80 
90 

100 
120 
140 
150 

WELL llX - SOUTHEAST MONITOR WELL· 
TABLE OF FIELD MEASUREMENTS 

5/3/78 
4 inches 
550 feet 
146.5 feet 
263.5 ga ltons 
230 feet 

Flow Cumulative 
GPM Gallons 

5.0 100 
200 
300 
400 
450 
500 
600 
700 
750 

T~ Conducti~ity 
oc G @ 25 C 

11.0 2651 
11.1 2658 
11.3 2615 
11.3 2615 

11.2 2623 
11.0 2623 
11.0 2623 

NOTES: Sample (1) @ 1.7 casing volumes pumped. 
Sample (2) @ 2.8 casing volumes pumped. 

A-34 

~H Remarks. 

8.95 
9.55 
8.95 
8.80 

S~le (1) 
8.70 
8.70 
8.70 

Sample (2) 
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---

Date Sampled: 
Casing ID: 
Well Depth: 
Water level: 
Casing Volume: 
Puq> Depth: 

WELL llX - SOUTHEAST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

5/17/78 
4 inches 
550 feet 
146 feet 
264 gallons 
230 feet 

.. ~- ...... 

Time Flow Cumulative T~ Conducti~ity 
Minutes GPM Gallons c G ~ 25 C 

20 6,0 120 10.2 2601 
40 240 10.7 2628 
60 360 10.8 2627 
80 480 10.9 2620 

110 660 10.9 2620 
140 840 10.9 2620 
160 960 10.9 2620 
170 1020 

NOTES: Sample (1) ' 1.8 casing volumes pumped. 
Sample (2) @ 3.9 casing volumes pumped. 

A-35 

EH Remarks 

.8.81 Clear 
9.30 
8.72 Clear 
8.69 Saq>le (1) 
8.67 
8.66 Clear 
8.65 

Sample (2) 

.. 
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. ,-..---·-~-~ .... .:...· ~, 

Date Saq,led: 
Casing ID: 
Well Depth: 
Water Leve 1 : 
Casing \ulume: 
Puq> Depth: 

Time 
Minutes 

20 
40 
60 
80 
65 

100 
120 
140 
160 

WELL llX - SOUTHEAST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

6/12/78 
4 inches 
550 feet 
145.5 feet 
264 gallons 
230 fet t 

Flow Cumulative 
SPM Gallons 

5.0 100 
200 
300 
400 
425 
500 
600 
700 
800 

TSI11> c 
Conducti~ity 

G ~ 25 C 

11.5 2716 
12.0 2701 

2708 
2708 

2708 
2694 
2694 

NOTES: Sample (1) 9 1.61 casing volumes pumped. 
Sample (2) 9 3.03 casing volumes pumped. 

A-36 

2H 

9.10 
9.32 
8.80 
6.70 

8.65 
8.60 
6.60 

Remarks 

Clear 

Sample (1} 

Clear 

Sample (2} 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water leve 1 : 
Casing Volume: 
Pump Depth: 

nme 
Minutes 

20 
45 
60 
80 
90 

120 
150 
170 
180 

WELL 12X - NORTHEAST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

4/8/78 
4 inches 
550 feet 
149 feet 
259 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

5.0 100 
225 
300 
400 
450 
600 
750 
850 
900 

rsll'4> c 
Conducti~ity 

G @ 25 C 

11.3 2949 
12.0 2334 
11.9 2340 
12.0 2354 
11.9 2374 
11.9 2395 
11.9 2395 
11.9 2395 
11.8 2401 

NOTES: Sample (1) @ 1.7 casing volumes pumped. 
Sample (2) @ 3.5 casing volLmes pumped. 

A-37 

EH Remarks 

11.1 
9.50 
g.15 
8.90 
8.90. Sample (1) 
8.86 
8.80 
8.80 
8.80 Sample (2) 
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• 

Date Sampled: 
Casing ID: 
Well Depth: 
Water leve 1: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 
85 

105 
125 
150 
170 
190 

WELL 12X - NORTHEAST MONITOR WELL 
TABLE OF FIELD MfASUREMENTS 

4/20/73 
4 inches 
550 feet 
149 feet 
259 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

5.0 100 
200 
300 
400 
425 
525 
625 
750 
850 
950 

T~ 
c 

Conducti~ity 
G @ 25 C 

10.2 2912 
10.8 2450 
11.0 2443 
11.0 2450 
11.0 2460 
11.0 2479 
11.0 2493 
11.2 2501 
11.6 2494 
11.7 2501 

NOTES: Sample (1) @ 1.5 casing volumes pumped. 
Sample (2) P 3.7 casing volumes pumped. 

A-38 

,------.~ 

pH Remarks 

10.9 
9.20 
8.85 
8.75 Saq>le (1) 
8.12 
8.70 
8.65 Slightly Dirty Effluent 
8. 70 Clearing _ 
8.70 
8.70 Sa~q>le (2) 
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.e 

Date Saq,led: 
Casing ID: 
We 11 DP.Pth: 
Water Level: 
Casing Volume: 
Puq> Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
110 
120 
140 
160 
165 

WEll 12X - NORTHEAST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

5/3/78 
4 inches 
550 feet 
150.5 feet 
261 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5.0 100 
5.0 200 
4.0 280 

360 
420 
460 
500 
580 
660 
680 

T~ 
oc 

Conductivity 
G ' 250C 

10.3 2833 
10.6 2525 
10.8 2398 
10.9 2419 
11.0 2412 

11.0 2427 
11.0 2441 
11.0 2441 

NOT~S: Sample (1) f 1.76 casing volumes pumped. 
Sample (2) f 2.60 casing volumes pumped. 

A-39 

pH Remarks 

10.9 
9.45 
8.85 Slightly Cloudy Effluent 
8.75 
8.75 Clear1nf 

Sample 1) 
8.65 Clean Effluent 
8.60 
8.65 

SiiiiPle (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
P\Jq) Depth: 

Time 
Minutes 

20 
40 
60 
80 
90 

110 
130 
150 
170 

WELL 12X - tCRTHEAST MONITOR WELL 
TABLE OF FIELD MEASUREMENTS 

5/17/78 
4 inches 
550 feet 
150 feet 
261 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5.0 100 
zoo 
300 
400 
450 
550 
650 
750 
850 

Tf!P c 
Conduct1K1ty 

G 9 25 C 

10.1 2679 
10.5 2496 
10.7 2371 
10.7 2399 

10.7 2413 
10.7 2413 
10.7 2413 
10.7 2413 

NOTES: Sample (1) @ 1.7 casing volumes pumped. 
Sample (2) f 3.3 casing volumes pumped. 

A-40 

eH Remarks 

10.33 
9.50 
8.90 
8.73 

Sall1) 1 e (1 ) 
8.72 
8.50 
8.50 
8.47 Sample (Z) 

.. 
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Date Saq,led: 
Casing JD: 
Well Depth: 
Water Leve 1: 
Casing Volume: 
P~ Depth: 

Time 
Minutes 

20 
40 
60 
80 
95 

115 
135 
155 
175 

WELL 12X - NORTHEAST HONITOR WEll 
TABLE OF FIELD MEASUREMENTS 

6/14/78 
4 inches 
550 feet 
149 feet 
261 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

4.5 90 

J 

180 
270 
360 
425 

3.0 485 
4.5 575 

~ 
665 
755 

T~ Conductivity 
c G tl 25°C 

11.9 2597 
12.2 2430 
12.5 2292 
12.8 2300 

12.7 2345 
12.9 2346 
13.0 2340 

NOTES: Sample (1) @ 1.62 casing volumes pumped • 
. S~le (2) @ 2.88 casing vcL-nes pumped. 

A-41 

(!H Remarks 

10.85 Clear 
9.83 
9.04 Cloudy 
8.86 

Saq>le (1) 
8.80 
8.70 Cloudy 
8.70 

Saq>le (2) 

·. 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

25 
45 
70 

100 
130 
140 
160 
190 
210 

NOTES: Sample 
Sample 

-e 
WELL 19X - RECOVERY WELL 
TABLE OF FIELD MEASUREMENTS 

4/7/78 
5 inches 
538 feet 
155 feet 
390 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

s.o 125 
~ 225 

4.8 336 
480 
624 
672 
768 
912 

1008-

rsmp 
c 

11.0 
11.0 
11.3 
11.6 
11.9 
12.0 
12.0 
12.0 
12.0 

(1) @ 1.7 casing volumes pumped. 
(2) @ 2.6 casing volumes pumped. 

A-42 

Conducti~ity 
G @ 25 C 

2525 
2525 
2532 
2511 
2491 
2484 
2477 
2484 
2484 

pH Remarks 

8.62 
Mud in Effluent 

8.63 
8.63 Clearin~ . 
8.63 Sample 1) 
8.62 

8.62 SaJJl)le (2)" 
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••• 

• 

Date Sampled: 
Casing ID: 
Well Depth: 
Water level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

30 
60 
90 

120 
150 
180 

• 
WELL 19X - RECOVERY WELL 
TABLE OF FIELD MEASUREMENTS 

4/18/78 
5 inches 
538 feet 
155 feet 
390 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

5.0 150 

J 

300 
450 
600 
750 
900 

TS'!P 
c 

Conductivity 
G @ 2soc 

10.2 2579 

1 l 
NOTES: Sample (1) @ 1.5 casing volumes pumpe~. 

Sample (2) @ 2.3 casing volumes pumped. 

A-43 

pH Remarks 

8.73 
8.75 Slighty Dirty Effluent 
8.70 

I 
Sample (1) 

Sample (2) 
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Date S~led: 
Casing ID: 
Well Depth: 
Water Leve 1: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

15 
35 
65 
95 

125 
155 
185 

WEll 19X - RECOVERY WEll 
TABlE OF FIElD MEASUREMENTS 

5/2/78 
5 inches 
538 feet 
145 feet 
400 gallons 
230 feet 

Flow Cumulative 
GPH Gallons 

5.0 75 , 175 
325 

l 
475 
625 
775 
925 

Tgmp 
c 

Conducti~ity 
G ~ 25 C 

10.8 2582 
11.1 2532 
11.3 2546 
11.5 2560 
11.5 2560 
11.3 2560 
11.2 2553 

NOTES: Sample (1~ @ 1.56 casing volumes pumped. 
S~le (2) ~ 2.3 casing volumes pumped. 

A-44 

.• 

pH Remarks 

8.60 
8.50 
8.45 
8.40 
8.40 Sample (1) 
8.45 
8.45 s..,le (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pu~ Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
130 
160 
190 
220 

NOTES: Saq,le 
Saq,le 

WELl. l9X - RECOVERY WELL 
TABLE OF FIELD MEASUREMENTS 

5/15/78 
5 inches 
538 feet 
144 feet 
400 gallons 
23D feet 

Flow Cumulative 
GPH Gallons 

5.0 100 
200 
300 
400 
500 
600 
650 
800 
950 

1100 

Tgmp 
c 

12.7 
13.0 
13.0 
13.1 
13.0 

13.0 
13.0 
13.0 
13.0 

(1) @ 1.5 casing volumes pumped. 
(2) @.2.75 casing volumes pumped. 

A-45 

Conducti~ity 
G @ 25 C 

2547 
2549 
2553 
2546 
2553 

2553 
2553 
2553 
2553 

eH Remarks 

8.49 Clear 
8.4:, 
8.45 
8.40 Cloudy 
8.40 

Sample (1) 
8.40 
8.40 Clearing 
8.40 Clear 
8.40 Sample {2} 

-132--132-



• 

Date Sampled: 
Casing IO: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
140 
150 
170 
190 
210 

WELL 19X - RECOVERY WELL 
TABLE OF FIELD MEASUREMENTS 

6/15/78 
5 inches 
538 feet 
145 feet 
400 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

4,5 90 
180 
270 
360 
450 
540 
630 
653 
743 
833 
923 

Tsmp 
c 

Conducti~ity 
G @ 25 C 

11.2 2481 
11.5 2453 
11.8 2406 
12.0 2353 
12.4 2381 
12.4 2381 

12.2 2394 
12.2 2407 
12.8 2375 

NOTES: (!)Effluent heavily contaminated with suspended rust 

QH 

8.50 
8.45 
8.40 
8.45 
8.45 
8.40 

8.47 
8.47 
8.49 

from steel pipe suspended in well for approximately 1 month. 

Sample (1) @ 1.57 casing volumes pumped. 
Sample (2) @ 2.30 casing volumes pumped. 

A-46 

Remarks 

Cloudy (1) Dirty 

1 
Sample (1) 
Dirty 
Dirty 
Clearing 
Sample (2) 
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• 

Date Sampled: 
Casing ID: 
Well t>epth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
140 
160 
190 

WELL 20X - NORTH INJECTION WELL 
TABLE OF FIELD MEASUREMENTS 

4/6/78 
5 inches 
538 feet 
136 feet 
402 gallons 
220 feet 

Flow Cumulative 
GPH Gallons 

5 ~ 108 
216 
324 
432 
540 
648 
756 
864 

1026 

rsmp 
c 

Conducti~1ty 
G Q 25 C 

11.4 1873 
11.2 1953 
11.3 1962 
11.4 1963 
11.4 1963 
11.4 1963 
11.5 1965 
11.3 1982 
11.3 1982 

NOTES: Sample (1) @ 1.3 casing volumes pumped. 
Sample (2) @ 2.55 casing volumes pumped. 

A-47 

pH Remarks 

8.96 
8.96 

8.96 
8.99 Sample (1) 
8.99 

9.00 
8.99 Sample (2) 

-135--135-



----------~------------~~--~.~ 

Date Sarnp led: 
Casing ID: 
Well Depth: 
Water leve 1 : 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

15 
40 
60 
85 

lOS 
130 
165 
190 

WELL 20X - NORTH INJECTION WELL 
TABLE OF FIELD MEASUREMENTS 

4/17/78 
5 inches 
538 feet 
142 feet 
404 gallons 
265 feet 

Flow Cumulative 
GPM Gallons 

5 0 75 
200 
300 
425 
525 
650 
825 
950 

rsmp 
c 

Conducti~ity 
G @ 25 C 

9.1 2094 
10.0 2040 
g_] 2057 

10.0 2040 
10.4 2040 
10.4 2040 
10.4 2040 
10.4 2040 

NOTES: Sample (1) @ 1.6 casing volumes pumped. 
Sample {2} @ 2.35 casing volumes pumped. 

A-48 

• - .'50~ ~ 

·-·~ 

pH Remarks 

8.88 

8.85 
8.88 
8.88 
8.88 Sanple (1) 
8.88 
8.88 Sample (2) 

.. 
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Date Sampled: 
Casing ID: 
We 11 Depth: 
Water Leve 1 : 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

10 
15 
30 
60 
90 

120 
130 
150 
180 
190 

WELL 20X - NORTH INJECTION WELL 

TABLE OF FIELD MEASUREMENTS 

5/2/78 
5 inches 
538 feet 
141 feet 
405 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

s.o+ 50 
5,0 75 

150 
300 
450 
600 
650 
750 
900 
950 

Tgmp 
c 

Conducti~ity 
G @ 25 C 

9.9 2040 
9.9 2062 

10.3 2046 
10.5 2063 
10.8 2045 

10.8 2045 
11.0 2034 

NOTES: Sample (1) @ 1.6 casing volumes pumped. 
Sample (2) @ 2.3 casing volumes pumped. 

A-49 

·-r·- ....... --~'":'----. _, 

2H Remarks 

8.90 
8.75 
8.75 
8.75 
0.75 

Sample {1) 
8. ;s 
8.75 

Sample (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
120 
125 
140 
160 
180 
200 

WELL 20X - NORTH INJECTION WELL 
TABLE OF FIELD MEASUREMENTS 

5/16/78 
5 inches 
538 feet 
143 feet 
403 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5 0 100 
200 
300 
400 
500 
600 
625 
700 
BOO 
900 

1000 

rsmp 
c 

Conducti~ity 
G @ 25 C 

10.7 2010 
10.8 2005 
10.9 1999 
11.0 2041 
11.2 2030 
11.2 2037 

11.5 2027 
11.5 2021 
11.5 2021 
ll.5 2021 

NOTES: Sample (1) @ 1.6 casing volumes pumped. 
Sample (2) @ 2.5 casing volumes pumped. 

A-50 

EH Remarks 

8.67 Clear 
8.67 
8.65 
8.68 
8.65 
8.65 Clear 

Sa~le (1) 
8.65 
8.67 Clear 
8.65 
8.65 Sample (2) 
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• 

Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
~!i nutes 

20 
40 
60 
80 

100 
120 
125 
140 
160 
180 
200 
210 

WELL 20X - NORTH INJECTION WELL 
TABLE OF FIELD MEASUREMENTS 

6/13/- ~-

5 in .. es 
538 feet 
139 feet 
403 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

5,0 100 
200 
300 
400 
500 
600 
625 
700 
800 
900 

1000 

Tsmp 
c 

Conducti~ity 
G @ 25 C 

12.2 2058 
12.5 2016 
12.9 2046 
12.9 2033 
13.3 2023 
13.3 2038 

13.1 2049 
13.1 2036 
13.3 2044 
13.0 2049 

NOTES: Sample (1) @ 1.54 casing volumes pumped. 
Sample (2} @ 2.46 casing volumes pumped. 

A-51 

2H Remarks 

8.59 Clear 
8.58 
8.61 
8.62 Clear 
8.62 
8.63 

Sample (1} 
8.65 
8.65 Clear 
8.65 
8.60 

Sample (2) 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water Level: 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

20 
40 
60 
80 

100 
115 
130 
150 
170 
190 
210 
230 
250 
270 

NOTES: S~le 
Sample 

WELL 789V - PROCESS WATER WELL 
TABLE OF FIELD MEASUREMENTS 

5/12/78 
5 inch 
580 feet 
112.3 feet 
468 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

6,5 130 
260 
390 
520 
650 
747 
845 
975 

1105 
1235 
1365 
1495 
1625 
1755 

rsmp 
c 

9.8 
10.2 
10.5 
10.5 
10.9 

11.0 

(1) @ 1.59 casing volumes pumped. 
(2) @ 3.8 casing volumes pumped. 

A-52 

Conductivity 
G @ 25°C 

2583 
2582 
2475 
2475 
2489 

2476 
2476 
2490 
2504 
2525 
2525 
2525 
2525 

pH Remarks 

9.60 
9.55 
9.10 
9.00 
8.92 

Sample (1} 
8.89 
8.85 
8.83 
8.78 
8.74 
8.70 
8.70 
8.70 Sample {2) 
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Time Flow CunJJlative rsinp Conducti~ity 
·. ... 

Remarks 
. .. - ~ -

Minutes GPM Gallons c G @ 25 C J2H 
'- .. - .,_ 

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) @ 1.45 casing volumes pumped. 
Sample (2) @ 2.7 casing volumes pumped. 

A-53 

.... ~ .. . -··· .... : .... 
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Date Sampled: 
Casing ID: 
Well Depth: 
Water level : 
Casing Volume: 
Pump Depth: 

Time 
Minutes 

0 
20 
40 
60 
80 

100 
120 
135 
155 
175 
195 
215 
245 
265 

NOTES: Sample 
Sample 

WELL 789V - PROCESS WATER WELL 
.. TABLE OF FIELD MEASUREMENTS 

6/13/78 
5 inch 
580 feet 
112 feet 
468 gallons 
230 feet 

Flow Cumulative 
GPM Gallons 

6.0 
120 
240 
360 
480 
600 
720 

3.0 765 
3.0 810 
6.0 930 

l 
1050. 
1170 
1350 
1470 

T~p 
c 

13.0 
13.1 
13.0 
12.3 
12.3 

12.7 
12.6 
12.7 
12.7 
12.7 

(1) @ 1.63 casing volumes pumped. 
(2) @ 3.1 casing volumes pumped. 

A-54 

Conducti~ity 
G @ 25 C 

2548 
2730 
2457 
2530 
2542 

2587 
2608 
2508 
2608 
2608 

pH Remarks 

8.92 Clear 
9.10 j 8.87 
8.80 
8.73 

Sample (1) . 
8.60 Clear 
8.60 

l 8.60 
8.59 
8.60 

Sample {2) 

. - . . · .... 
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