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MALN SAND BACKGROUND
- EVALUA110N REPORT|.

l PEIROIOMICS COMPANY
SHIRIEY BASIN, TWOMING

INTRODUCDON

\

Ris document presents the results of a groundwater quality investigation at the
1 - Petrotomin Company site in Shirley Basin, Wyoming performed by Geraghty & Miller, Inc.,

'

| on behalf of Petrotomics Company. His work was conducted to evaluate naturally existing

groundwater quality in a sand unit of the Wind River Formation identified as the Main sand.

This repon is intended to provide information for establishing backgmund monitoring points,

a list of constituents to be monitored, and concentration limits for identified constituents for

the Main sand as required by License Condition No. 47E, Amendment No. 41, Source ,

Material License SUA-551 issued for the site by the Nuclear Regulatc.y Commission (NRC)

on November 23,1993.

The report includes a description of the field investigation and a discussion of

findings. These sections are followed by a summary of recommendations concerning

background monitoring points, constituents to be monitored, and concentration limits for
,

these constituents.

IRSTORY

The Petrotomics Company site is located approximately 60 miles southeast ofCasper, "

Wyoming (Figure 1). Uraniam ore was mined from several open pits and milled on site

from the early 1960s until 1985. The tailings produced from the milling process were placed ,

in an unlined impoundment in the west central ponion of the site (Figure 2).
_

'

1he uranium ore mined at the site was taken from the Tertiary (early Eocene) Wind *

..
River Formation that directly underlies most of the site. The Wind River Formation consists

ofinterbedded, poorly consolidated sandstones, siltstones, and shales that were deposited in

a fluvial environment. Thin lignite beds are also irregularly distributed throughot.t the
i

GERAGHTY & MILLER,INC ti
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fonnation. In the vicinity of the Petrotomics site, the Wind River Formation contains three

relatively continuous sandstone bodies separated by fine grained sediments and isolated

sandstone lenses. He uppermost sandstone, identified as the Upper sand, is the most limited

in thickness and lateral distribution. He middle sandstone, called the Main sand, and the

lowermost sandstone, called the lower sand, are relatively thicker and more latemlly

continuous. Figure 3 contains a cmss-section, constmeted using geophysical bore hole logs

from exploration drill holes, showing the stratigraphic relationship of the three sand bodies

in the Wind River Formation at the site.

Groundwater occur.; in all three sand bodies in the Wind River Fom1ation at the site.

Groundwater flow in all three sands generally is northerly. He aerial extent of saturation

at the site varies. Previous analyses of groundwnter samples collected from a network of

monitoring wells at the site indicate that in groundwater of acidic pH, higher concentrations

of several metals and radionu::lides are present in the Upper and Main sands, than in

groundwater with pH values nearer to neutral. He presence of these _ constituent

concentrations along with acidic groundwater pH, has been asserted to be related to seepage

from the tailings pond. No impacts from the tailings pond are believed to extend to the

Lower sand.

FIFT D INVES'HGNHON

To evaluate background groundwnter conditions at the Petrotomics site three

monitoring wells (14DC,15DC, and 16DC) were installed, developed, and sampled between

Febmary 7 and March 2,1994. He locations of the new wells are shown on Figure 2. He

area where the wells were placed was chosen for the evaluation of Main sand background

gmundwater quality because of the following reasons.

IWgration of contaminants from the tailings pond to this area is not expected-

based on known groundwater flow conditions.

GERAGHTY & MILLER,INC. O
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'Ihis area has not been affected by past mining operations based on review of --

,

available records by Petrotomics Company. In other words, the area has never
.

been mined or used to stockpile overburden or waste rock.

The area contains both mineralized and non-mineralized sediments within the-

Main sand as determined from information from explomtion drill holes.

Wells 15DC and 16DC are located in areas of known mineralization. Well

14DC is in a non-mineralized area.

The area selected for the background study is sidegradient of the tailings pond based

on groundwater flow mapping for the Main sand previously performed at the site. Normally,

background conditions are determined in areas upgradient ofpotential contamination sources.
,

At the Petrotomics site an upgmdient well was not drilled and sampled because of the

widespread area of past mining activities upgradient, and the limited saturation of the Main

sand upgradient toward the outcrop (south) of the tailings. The area west of the tailings

pond was not drilled because of the lack of saturation in the Main sand to the west.' The
'

area where the wells were placed, approximately 1800 feet east of the pond, _contains

groundwater indicative of background conditions in our opinion. It is also our opinion that

these wells are located far enough from the pond to ensure that any lateral dispersion of '

contaminants from the pond has not affected groundunter quality. Results from the new

wells along' with results from existing well 10DC, located in aa undisturbed area

approximately 600 feet upgradient of the new wells (Figure 2), allows an evaluation dat is

representative of a broad spectrum ofnatural groundwnter quality in the Main sand at the site . '

. before mining opemtions took place. Well 13DC (Figure 2) was considered for use in the

backgmund study but was not used because ofits close proximity to Pit 4. The hydrologic

conditions in Pit 4 may affect the groundwa+er quality at 13DC.
.
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DRILLING AND MONfIDRING MELL COMPLEHON

Drilling was performed using mud-rotary drilling equipment. Drilling equipment was
.

~

decontaminated between wells using a pressure washer and potable water from the site's

supply well screened in the Lower sand.
.

Grab samples of drill cuttings from all bore holes were collected every 5 feet, from -

the surface to the base of the bore hole for lithologic descriptions. This information is

presented on the sample logs in Appendix A.

Drill cuttings indicate that the Main sand is composed of very fine to coarse,

subround to subangular sand, light gray to light greenish gray in color. At well 15DC some

lignitic material was observed near the base of the Main sand. The thickness of the Main

sand ranges from approximately 60 to 55 feet in the three wells. The Main sand is separated

fmm the overlying Upper sand in all three bore holes by shale and sandy shale, bluish 'gmy -

to light gray in color. The thickness of this shale ranges from approximately 10 to 35 feet.

The depths at which that the Upper and Main sands were encountered varied less than 5 feet

from those estimated from bore hole geophysical logs from nearby mineral exploration holes.

The monitoring wells were constmeted using 6-inch diameter polyvinyl chloride

(PVC) casing and 40 feet of machine slotted PVC well screen Clean silica sand was then

placed in the annular space surrounding the well to a height of at least 3 feet above the top

of the well screen The sand pack was placed in all the wells so as not to intersect the
'

Upper sand. The annular space above the sand pack was filled with hydmted bentonite chips

or a bentonite sluny to a minimum depth of 20 feet below land surface to prevent dowmvard

seepage of groundwater from the Upper sand into the well screens. When the weather

becomes warm enough, the remaining annular space will be grouted with portland cement

to land surface, and a cencrete pad surrounding the well casing at the surface will be placed.

Well completion details are presented on the well completion logs in Appendix B.

- GERAGHTY & MILLER,INC. D
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Petrotomics personnel provided vertical and horizontal coordinates for the monitoring

wells. A permanent measuring point of known elevation was established at the top rim of

the PVC casing to facilitate the calculation ofwater-level elevations. Horizontal coordinates

..

were also provided for all well locations. All elevations are relative to mean sea-level

datum. Figure 2 shows the locations of the monitoring wells.

He monitoring wells were developed by first thinning the drilling mud with potable

water during well completion. He wells were thenjetted using compressed air and pumped

using a submersible pump. Each well was then, at a minimum, pumped ovemight at a flow

mte of approximately 16 gallons per minute (GPM).

GROUNDWA'IER SAMPIJNG ANI) QUAIJfY ODNIROL

Following drilling, completion, and development, the monitoring wells were sampled

on March 1 and 2,1994. Subsequent to measuring static water levels in the monitoring well,

a minimum of three casing volumes ofwater were removed using a submersible pump prior

to the collection of gmundwater samples. He groundwater samples were then collected

from the pump discharge for the constituents listed in Table 1. Samples were collected in

clean, unused containers pmvided by Petrotomics. He pump discharge rate was mgulated

.below 5 GPM during purging and sampling to minimize sample agitation and turbidity.

Water sampling logs completed in conjunction with the groundwater sample collection fmm

the wells am presented in Appendix C. He pumping equipment was decontaminated before

sampling began and between wells by pressure washing the outside of the pump and

discharge hose. Een, the interior of the pump was cleaned by first pumping a solution of-

potable water and laboratory grade, non-phosphate detergent followed by a potable water as -

a rinse. Each of these fluids were pumped through the equipment for a minimum of 5
,

minutes. *

,

Immediately following collection, samples from the wells were filtered and preserved

as appropriate for the analytical methods. As soon as possible after filtration and

preservation, the samples were refrigerated and delivered by hand and relinquished with

GERAGHTY & MILLER,INC D
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standard chain-of-custody protocols to Com Laboratories, Inc. of Casper, Wyoming the same

day of collection or the following day. An equipment rinsate blank and blind replicate
'

sample wem submitted for analysis to evaluate field sampling procedures and laboratory

precision. A split sample was also sent to Accu-Labs Research, Inc. of Golden, Colorado

to evaluate laboratory accuracy and precision. His sample was packed in ice and shipped

via overnight courier using standard chain-of-custody protocols.

RFSULTS

The analytical results for groundwater samples from the monitoring wells ' arc

summarized in Table 1. IAomtory reports along with chain-of-custody documentation for I

all groundwater quality data collected in conjunction with this investigation are presented in

Appendix D. The quality of the analytical data fmm the newly installed wells was evaluated

to ensure that it was usable for detennination of potential hazardous constituents and

concentration limits. The data were evaluated using the " Laboratory Data Validation

Functional Guidelines for Evaluating Inorganics Analyses" provided by USEPA (USEPA

1988). The data were found to be of genemlly good quality with some minor exceptions.

Core IAoratories experienced some slightly low recoveries for analysis of continuing

calibration standards and matrix spikes for three constituents. The recoveries are only

slightly outside control liraits and we are of the opinion that the data are usable. Three

constituents, fluoride, manganese, and zinc, were detected in the equipment rinsate at-

concentratioas similar to those detected in the samples. Because these constituents am not

hazardous constituents at the site, their detection in this sample is not considered relevant to

the use of the data for determination of concentration limits. Comparison of primary,

replicate and split analytical results for the sample from 14DC mvealed variability between

primary and replicate results for nickel and vanadium and between primary and split results

for molybdenum and vanadium. The variability of these results are not considered great

enough to cause these results to be unusable.

GERAGHTY & MILLER. INC. O
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Ccre Laboratories initially analyzed the samples for lead using USEPA method 6010;

however, matrix interferences caused by the high dissolved solids content of the samples

appear to have affected the accumcy of the results. The analyses were reanalyzed within

holding times using USEPA method 7421. The results of duplicate, calibration and matrix

spike analyses performed in conjunction with the second analysis were all within control '

L limits. He results of these analyses were used in detennination of the concentration limit.
1

Water-level measurements for the Main sand were collected from the new wells and .

in the other existing wells at the site screened in the Main sand on March 1 through March

8,1994. A potentiometric surface map developed from these measurements is shown on

Figure 2. He contours on Figure 2 show groundwater flow in the Main sand is currently

to the north-northwest, similar to the flow direction determined by previous mapping. HeL

orientation of the potentiometric surface shown on Figure 2 suggests that no direct pathway

exists for migration of contaminants from the tailings pond to the Main sand in the area of

the new wells and 10DC. It is conceivable that water quality at the new wells could show

effects from past mining operations in a now reclaimed pit south of the wells but.the

distribution of concentmtions in the wells do not support this supposition. Constituent

concentrations in the wells generally decrease to the south, which is opposite what would be -

expected if this pit was affecting groundwater quality in the wells. Also, concentrations in

well 10DC, located closer to the old pit, have historically been low. He potential for

southerly migration of constituents from Pit 4 is also low. He water elevation at the new -

wells is very similar to that in Pit 4 (Figure 2) indicating that little or no hydraulic gradient

exists between the pit and the wells.

PROPOSED CONCENTRATION UMITS

Groundwater concentmtion limits for the Main sand are being proposed based on the

analytical results from the newly installed background wells and the most recent (November

GERAGHTY & MILLER,INC D
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1993) results from well'10DC. The constituents for which limits are being developed am .

listed below.p

cadmium selenium-

L chromium radium

lead thorium

nickel uranium

These constituents wem selected using the requirements stated in Criterion 5B(2) of 1

Appendix A of 10 CFR Part 40. These requirements are: 1

]l
The constituent is reasonably expected to be in or derived fiom the byproduct-

material in the disposal area (tailings pond).
a

De constituent has been detected in the groundwnter in-the uppermost j-

q

aquifer. j

The constituent is listed in Criterion 13 of Appendix A of 10 CFR Part 40.-

]

De proposed concentration limits for these constituents are listed in Table 2.- %ese j
standards were determined using generally accepted statistical principles. The values in /

<

Table 2 wem determined by taking the arithmetic mean of the results for each constituent ]
and adding two standard deviations. The arithmetic mean and standard deviation are two of - |
the most common statistical measures used for evaluation of the distribution of data sets.

Maximum- background concentrations calculated in this nuinner are considered to be

representative of 95 percent of the data distribution. Mean values were not calculated for q

constituents thtt did not have msults above detection limits; In these cases the t

concentations listed in Criterion SC in Appendix A of 10 CFR Part 40 for the individual

constituents were used in Table 2. When constituents had results both above and below

detection limits, the mean was calculated using the values'of half the detection limit to

mpmsent results below the detection limit. His method is recognized by USEPA for use

in evaluating data including results below detection limits (USEPA 1989).

GERAGHTY & MILLER,INC. .O
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Wells 10DC,14DC,15DC and 16DC are proposed for use as background monitoring

points. Analytical results fiom these wells should be representative of variations in

background concentrations as determined by this study. The analytes proposed for

monitoring are those determined to be hazardous constituents listed above and in Table 2.

c&osmtrgsp

' GERAGHTY & MILLER,INC. O
_ _ - _ _ _ _ _ _ _ - _ - _ _ _ - _ _ _ _



_-_ _ _ _ _ _ ___ _ __ - _ _ _ _ _ _ _ .

,. .

10

REFERENCES

U.S. Environmental Protection Agency,1988. Laboratory Data Validation Functional

L Guidelines for Evaluating Inorganics Analyses. Harardous Site Evaluation Division,

July 1,1988.
'

U.S. Environmental Protection Agency,1989. Statistical Analysis of Ground-Water Data at

RCRA Facilities, Interim Final Guidance. Office of Solid Waste Management

Division, February 1989.

.

GERAGHTY & MILLER,INC. U
,

_ _ _ _ - _ _ - _ _ _ _ _ _ _ _ _ _ _ _



_ _ -_ _ __ _ _ .___- - - -_ -

i

- Table 1. Summary of Laboratory Analytical Results for Groundwater Samples Obtained from the Main Sand Background Monitoring

Wells, Petrotomics Company Site, Shirley Basin, Wyoming.

Arithmetle Two Standard
14DC 15DC 16DC 10DC Mean Deviations

CENERAL MINERALS
' pH(units) 6.16 5.85 6.98 6.42

~ Carbonate (mgCaCO31) <1 -<1 <1 0

Bicarbonate (mgCaCO3/L) ' 439 146 358 221

Chloride (mgi) 342 318 59.0 63.3
'

Sulfate (mgi) 6640 11900 1530 -1050

- Ntrate(mg/L) <0.05 <0.05 <0.05 - *

Nitrite (mg/L) <0.02 <0.02 <002 *-

Fluoride (mgi) 0.1 . 7.1 0.2 0.15

Specific Conductivity (umhos/cm) 8640 11800 2660- 2143

Total Dissolved Solids (mgt) 10900 19200 2410 1881

1 Alkalinity (total) 360 .120 293 181

. Ammonia (mgi) 1.2 17.5 0.8 1.9

Ilydroxide(mgCaCO3/L) <l <1 <1 *

METALS (mg'I.)

Aluminum ~ 0.8 7.5 0.5 0. I

' Arsenic ' <0.002 <0.002 <.002 <0.001

. Barium <0.05 <0.05 <0.05 <0.05

. Boron <0.1 0.1 <0.1 <0.05

Cadalam <0.05 <0.05 <0.05 0.01 0.02 0.02

Calcium 535 373 359 308

Chromium <0.05 <0.05 <0.05 <0.01

Copper <0.05 <0.05 <0.05 <0.01

fron 523 3040 9.2 34.3

--Lead <0.002 0.013 <0.002 <0.05 0.01 ' O.02

Magnesium 925 1240 120 104

, Manganese 40.5 114 0.63 1.1

Mercury <0.0002 <0.0002 <0.0002 <0401
Molybdenum 1.09 2.38 0.23 ' <0.1

Nickel ' O.6 3.87 0.12 . s.03 1.15 3.66<

Potassium 22 28 12 11.4 -

Selenium <0.001 <0.001 <0.001 <0.001

Sodium 414 366 71 70.7-

Vanadium 1.6 2.02 0.51 <0.1

Zinc 0.08 2.4 0.01 0.03

- RADK>NUCLIDES

Radium 226(pCl/L) 1230 847 159 22.3 564.58 1843.74

Radium 228(pCi/L 10.9 15.6 7 11.5 11.25 7.04

Thorlum 230(pCi/L) 1.1 0.7 0.4 0 0.55 0.94 '
. Ursalum(mg/L) ' O.032 0.003 0.082 0.011 0.03 0.08

*Not Analyzed

edc0$$$gnew2.xla/x1
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Table 2. Proposed Groundwater Concentration Limits for the Main' Sand,-Petrotomics
Company Site, Shirley Basin, Wyoming.

Constituent Proposed Concentration Limits

Cadmium 0.04 mg/L

Cnromium - 0.05 mg/L*

Lead 0.05 mg/L*

; Nickel 4.81 mg/L '

Selenium 0.01 mg/L*

Total Radium 1727 pCi/L

'Ihorium 230 1,49 pCi/L

Uranium 0.11 mg/L

*This standard is taken from Criterion SC of Appendix A of 10 CFR Part 40.
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GERAGHTY
MILLER,INC.

cavironmentai servic'' .

WELL CONSTRUCTION LOG
(UNCONSOLIDATED)

3- Project )#ebA) /Corpfaze co2Well A MC
[ u we,su m et Town / City SS/r/e( $bS/th

Ca rAbn) State &b em''"4| | County

Permit No. l'W. YY0Y Y
! /\ / O $ inch diameter
/ / drilled hole an Su ace Elevation

/ / and Datum 7/o AI eet 8 Surveyedf

/ / Well casing, AA</ O Estimated
/ / b inch diameter, .2/23d P
/ / *I"r i r' SO22/ Pyc installation DatYs),

Drilling Method 8ch$ o/ mn S
/ f@O backfi( '
/ '

rout . C 6 W f'S Drilling Contractor 9% / o *
/ / Drilling Fluid m|a w drVaNvrmuA
/ / / * /

, t ' _2 #1 ft *

Development Technique (s) and Date(s)
. Bentonite

O slurry [h5 g ,. g. 2 -2 3-94'<

L | l 7/n ft * 7 pellets
*>

y
|a ashr-9 Y,

,

/ ) /
~

3:

Fluid Loss During Drilling #7# MEM- gallons

sf Water Removed During Development 3 (i d# EJkl gallons

45b Well Screen. Static Depth toWater /42.90 feet below M.P.

Pumping Depth to Water 4 o Y t'td e AS . feet below M.P.fVC 3 slot,

;;5 ) Pumping Duration N hours
U 5 Yield /[E5b Date 229pmYi .:. , / Gravel Pack Mr[re+/C-/

E |54 Sand Pack Specific Capacity gpm/ft
Q; M Formation Collapso Well Purpose w attlE Dv" n d der o de A/o
VEi 0 / 7

95 F <

[2 1, _ ;2 3~6
. . ft * ,.

$d ,gg Remarks 3 LInd CS d A -) <>JJ A 4 l'o#6#

h* ( .c>/ e u k c/es'n . k d' N,a<c (2) n M k.

-. h A l . a,,4 J pnA',GJ ,Jces r:er.
~

/ ./ g -

/
Measuring Point is
Top of Well Casing
Unless Otherwise Noted.

* Depth Below Land Surface \

Prepared by b - h
*

U
(4h4 Form C$ Q $8 $cnAhpart $94978
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ERAGHTY. .

S* MILLER,INC.
Environmental Servica

~

. WATER SAMPLING LOGL
_m ,

.

/1 COMJ/F 00 Z -[ [ Project /Na 7e rdm.e;e / Page 3 of ' 3'

Site Locatioi. 544,L 'B a M _ L
I: # '/

. .Coded /
I SitelWell'N'a ~/VDr Repicate No. S'l CD Date 3" T* W

'
- Time Sampling . Time Sampling. . ' Weather 3 7, f /= e Began 40i Completed fd2

,

-

. . u-

EVACUATION DATA

Description d Measuring Point (MP) E a / sir /L f.c o ad h/C-
y, .. / .

* '

' Height d MP Above/Below Land Surface. .Oi ' MP Elevation 7/20.O P (wC O // F h 'q s l ? *

; Total Sounded Depth of Well Below MP .21/2,/L -Water 4mvel Elevation

Held Depth to Water Below MP /8/*9 3 Diameter of sing G
. . Gallons um ailed

. Wet Water Column in Well / 0 19 Prior to ing MN -

Gallons per Foot / // 7

Gallons in Well " 7E
Sampling Pump Irt.ake Setting .

- (feet below land surface) fTM .1
-

Evacuation Method % /ec !Lk [E k N * bom )
-

m-
~ ~

& I l'
~

MJ
'

SAMPLING DATA / FIELD PARAMETERS

Color ' CAen- Odor A/ ode - Appearance -e b Temperature /h./' oh@
' Other (specific ion; OVA; HNU; etc.)

%A DiscoIveD5/,uk, W30 ms/L d to. 2 'c.
iLSpecific Conductance,-'

s 1. umhos/cm B'D 3 0 pH /e . O C - -

L Sampling Method and Material bveM*

j I.

Container Description
Co ue Sampled From 4:sts or G&M Preservatid-

?W|r/A 19dio rtOch/t3 ^ % cts _ K -Cl%D 7JMo, y~>=n- J-
.

,

w ? H C O , C 6 [Sdm % C.JfF,"
'' '' ' '

s ./. *

'\$$ w m|adss. /MM-
'

-30s , TV . ,

:}}wMetiiAd,f4 f*M 11j ' 'xro n d )-u // . ./:\

b//t / N, snv
<

1
. a- -

f_ .mi..

Remarks ' S0rbfCD Y Dwa.Me. |hDC : (%hNe.aff. $2&/A$h
' Sampling Personnel

-
>

' ~
-- -

,a- - v

_ ' WELL CASING VOLUMES

L GAL 1FT. : 1 %" = 0.06 - - 2* ' = 0.16 3' = 0.37 - 4* = 0.65 - R-

- 1.%' = 0 09 - 2 %" = 0.26 3-% " = 0 50 -. 6" = 1.4 7. - -l
.

-

,
, hN -

Mi - _
4- '
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ERhGHT i
' '

. MILLER,~INC 4>

*

. n vironntental Services
. WATER SAMPLING LOG' cL .

.

<

. g: ,

Ptsjeht/No/ ed-odem5o COAIbE.od2- Page- I dd
p USs tocsonc SWl,ihALL A

d ICoded /-
S M' . Date - 14 ~ 9 MT d/Well Na ' /IDC ' Repfcate No,'

Time Sampling Time Sampling. /0 /R.LWeather FI~ , mb' e Began If 0 't ~ Completed -

M EVACUATION DATA

[N " Description d Measuring Point (MP) E d side toio P/ IDC CnN
I i f.

' LHeight d MP Atxwe/Below Land Surface /' N MP Elevation 7h& </n
,

fTotal Sounded D'epth d Well Below MP. .73C 3_Q._ Water-Level Elevation d9nYN
.

[ | Held b Depth to Water Below MP IN'MI Diameter d Casing 6#
Gallons um Bailed

. Wet 64d Water Column in Well ' ' 0 2.W Prior to a ing Y34

Gallons per Foot / 5-
Sampling Pump Intake Setting

#I (feet below land surface) 236 <-
/gg Gallons in Well

-Evacuation Method k 9._h er |Lla p h 'Qpm7

SAMPLING DATAfFIELD FARAMETERS

Color Waar Odor NME Appearance Ch- Temperature 9' b ' 0Fh
L Other (speerfic ion; OVA; HNU; etc.) __

g

D4 ~ (o*/ / O m a /2. h 9 A * C.
- - '<y i

. Specific Conductance 25umhos/crp ' I3, pH 6" k C

F _g2' 5 Sampfing Method and Material ht .

Container Description -
,

Constituents Sampled From Lab or G&M - : Preservative -

?1'lGYk|kAYIenaib/g'/ / Jy, ,,fgtQ /ypo'[ '

WCosy C P.s , coa % CL ) k~ f- - - - ' - /' "

) .roa n os ._ W M) "/Mw- aLrk 44J uer. . _

~ ||o .
.

/ ' /
)]4feemiA,17 INile'

;

.e?shml jAMri k'//cr 5% ~

{ Remarks : S 0 "' O -

[n [ Sampling Personnel Ina2I 5 -
s g

WELL CASING VOLUMES

GALJFT. 1.% " = 0.06 2" . . = 0.16 3" = 0.37 4" = 0.65 -
1 %* = 0 09 2-%" ' = 0.26 3-%" = 0.50 6* = 1.47

..

, _-

' '

% ;.
_
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^ ERACHTY),

MILLER,INC.
Environmental Senices -

. WATER SAMPLING LOG
r.

Project /No.' nBr6>=n dobAP. Co ~;L Page , of : 1/,

f f
.

'

ESito Lob.ation- M uM A > 1 2 ,' h 1 h 1'
'

.f
~

f ;
.c0g,g,

-

;Sitd/Well Na' / S B (~ Repfcate Na - N ' '

- Date - ~ M /'" 9 V
Time Sampling Time Sampling

N/Tr'*+'
.1 Weather .M ' ok / /' l Began ///~2'

,.

Completed _w

EVACUATION DATA
'

,

(Description of Measuring Point (MP)d,544 co/' [VC s
_,

f J
Y Heighi ci MP Above/Below Land Surface __/r70 'MP Ele ation 7/02.Z.o [G4 ~ 2/co.#1

; Total Sounded Depth of Well Below MP J3 7 99 Water Level Elevation 6939.76
,

[ Held //IM ' Depth to Water Below MP /dP. *Jb Diameter of Casing E"'

' Wet NM Water Column in Well 7O . o
'

* 920 -

'

___

Gallons per Foot l 97
Sampling Pump Intake Setting

- Gallons in Well ' ~//1 (feet below land surfacie). E 2. o .

' Evacuation Method d1da scSwu/ sib /c O / s .~. mn-
I | ' ~ /t

SAMPLING DATA / FIELD PARAMETERS

Coird k M Odor A/o+'S - Appearanca 54 S OF, Temperature //6- @.__

Other (specif;c ion; OVA: HNU; etc.)- tbs /MOaa/4 6 /XF*C,-
&f

- .

. Specife Conductance,7 T7
-

J pH de' Y7 i! umhos/cm Aa

4" n L.
Sampling Method and Material OWM Mo ' / o ar b _ e M 2 ,*. a - i-

t
'

I L v / - g- r
,

. .

.
- -

Container Descrip6on .
~

"

- . C nytituent Sampled . From.,Latr or G&M. Preservatiejftf6/.5 j Akid"t't C|I|Gy Ski'y00 B u / A A ,: k % , d k : ' .-- . <

JHW i.
.

,//////l2, ,'^

/ . sAs;. ' A // d. '

|-jg 7 g% "'"> cs7
.

.

-
*: ^

. .. g .
-

|
.W# ) .' ./ } .

s - . ,

.. Remarks 2w A Idl . M M3 '7
i )

Ssnpring Personhel MM M s-- 78M-Me d '

e; 1
1 -f. f .')

.

WELL CASING VOLUMES
: GALjFT. 1.% " = 0 06 : ' 2" _ : = 0.16 . -3" = 0.3 7 - 4" = 0.65 ' q

1.% * = 0.09f - 2 %" = 0 26 3 %" ~ = 0.50 6" = 1 A7 . ~;.

;
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:9 . J.CORELLABORATORIES.. ... . . . . .

,

, :t A(NJAELi%T1I;C A:IiL iR. E'!P'!O?R:.-TJ
--

sst .# -
1

1
,.

W 9). ~
^ | _ , __

U94d3557

* '
- ,

TJdb~Numbab:
'

-
.

, f~i ' ;; Prepared ?For: '-'

;_

'<PETROTOMICS?COMPhN s ""'
'

tSTEVE:PFAFF:. .

; PRO.sBOX18509J.'. , .

?
'

? SHIRLEY BASIN)fWY$;82615L
,

'

LDate:?403/17/94 s

t-

,

b Ao A. n aN f b- |}~ $Y r

Signeture Date:-

Name: Shari Davis . Core Laboratories, Ince
420 West First Street-
Casper,aWY= - 82601

Title: Project Manager-

:

|

i

a

;

~1
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Core Laboratories

E Case Narrative for Petrotomics Company

Project ID: COO 318.002

Core Project ID: 940355

)This case narrative refers only to the analysis samples from the Core Laboratories samples listed
below forjob number 940355:

Core Laboratories Sample No. - Petrotomics identifier -

0001 16 DC
'

0002 15 DC

0003 ER-1 -

0004 14 DC

0005 41CD
e,

METALS:

' This infonnation is pertinent to the interpretation of the results for the metals analysis of job
. number 940355.

The samples were received on March 2,- 1994 at 12:00. They were subsequently logged in for.
dissolved metals ar.alysis by ICP, FLAA, Gaseous Hydride-AA, and Cold Vapor AA; | As these
were dissolved metals and were field filtered and preserved to pH <2.0, no digestion took place.

- The ICP analysis was run on both a 1/25 dilution and no dilution due to varying concentrations of
analytes.

There were some problems encountered with clogging ~ of the nebulizer on the ICP due to high I
dissolved solids content. This caused a couple of the QC Data points to run low.

Mercury analysis by CVAA ran well with the exception that the samples had to be purged prior to'
the addition of the reducing agent to remove the chloride interference.

' Hydride analysis of Arsenic and Selenium ran with no problems,

'

. FLAA analysis of Ca, Cu, Cr, Mg, Fe, Mn, K, Na, and Zn ran with no unusual problems.

? WET CHEMISTRY:
.

: This information is pertinent to the interpretation of the results for the wet chemistry analysis of .
job number 940355.

~

'

;

: ,,* -. or.r. - -,.- e. r.r -.r. s,. i e.- .
.' tomt 90 lies padr'et W Cet Lmortures ' Cet Laboralertok W aabmes no enggeseag are meet me apreeg a greneswat.it espaat y .mgne6 as e re pnascia.ep pus.' epersent a PW4anerent 5 #4 Or. 9am sue p >

1895 84Wem reper% u.8 e seul m ensueton eth wesh mich W e wee 5 y seios egne Of any seal @' 4 .. Tha 4009 sha8 sist te supre6ised escept e e reeg eregtst u. wrmer asuFees W Ce9 Lehrmeres

.jy
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Core Laboratories

The samples.were received on March 2,'1994 at 12:00. They were subsequently logged in for

"~

various wet chemistry parameters. No unusual problems were encountered with the analyses exceptp
for some precipitation of dissolved solids as the pH was changed. No other problems wcre
encountered with the wet chemistry analy 5.

7

.

RADIOCHEMICAL PARAMETERS:

; The samples were logged in for radium 226, radium 228, thorium 230 and ' natural uranium. A'
b ' complete set of quality assurance samples consisting of at least one blank, laboratory control-

sample, matrix spike and method ' duplicate per batch was analyzed with each sample set . None of '
the' quality control sample results were outside acceptable limits, and no problems were
encountered during the analytical steps associated with these samples.

' Note: LLD on the Quality Control Report = Lower Limit of Detection, 99% confidence level. ,

John Hewett, Suprvising Chemist on Ukcle, Quality Control Coordinator

d-d,/CO . ah,/h ^
v

-

t. !

+

'c I O M I$ M M N h N M k M $M*4 W W ide M W W W mm Mmy F N eWW We- '-

; M fe tesi pegmye Of C&G lahorgtyet Cert Laborstyen streevy ana.ess g upappseeg as eget e eseanly g* mpene' esters espress y pwed G 10 se pathdwer Popp spreens y pilftalpowes W s3 ed 9at sea y
J mer swey gngyty yes y sang a genewcten op emen ad assert e uses y saaes geen les eng sessen e*iaineevs* The page4 Sher nel te 70Puewtel esespl * 4 PusWy e*heid De eresa aprwa'0F Cc's Laborepet -
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LABORATORY TESTS RESULTS
03/17/94

JOB IRMBERL 940155 . CUSTOMER: PETROTOMICS COMPANY .-ATTN : STEVE PFAFF-

CLIENT !.D.........: C00318.002 LABORATORY I.D...: 940355-0001
BATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94
ilZ} SAMPLED.......: 11:18 TIME RECE!VED....: 12:00t

WORK DESCRIPTION...: .16 DC REMARKS..........: WATER

TEST DESCRIPTION FINAL RESULT DETECTIDW LIMIT UNITS OF MEASURE TEST METHOD DATE. TECHNICIAN

$lustrun, Diss. (AL) 0.5 0.1 mg/l 6010 (2) 03/17/94 JH
l

Barium, Diss. (Ba)
, <0.05 0.05 mg/l 6010 (2) 03/17/94 JM

|-
Boron,' Diss. (B) <0.1 0.1 mg/l 6010 (2) 03/17/94 JM

l
Cednfun, Diss. (Cd> <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

d .lcium, Diss. (Cs) 359 10 mg/l 7140 (2) 03/16/94 JL

'ronilua, Diss. Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JH

topper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JN

b
Uron, Diss. (Fe) 9.2 0.5 mg/L 7330 (2) 03/17/94 JM

Lead, Diss. (Pb) 0.35 0.05 mg/l 6010 (2) 03/16/94 JL

gagnesium, Diss. (Mg) 120 10 mg/l 7450 (2) 03/16/94 JL -

sanganese, Diss. (Mn> 0.63 0.05 mg/l 7460 (2) 03/17/94 JH -

notybderun, Olss. (Mo) 0.23 0.05 mg/l 6010 (2) 03/1T/94 JH

Wickel, Diss. (Nf) 0.12 0.05 mg/l 6010 (2) 03/16/94 JL

Potasslun, Diss. (K) 12 1 mg/l 7610 (2) 03/16/94 JL

rodi m Diss. (Na) 71 1 mg/l 7770 (2) 03/16/94 JL-

venedlun, Diss. (V) 0.51 0.05 mg/l 6010 (2) 03/16/94 JL'

tinc, Dirs. (2n) 0.01 0.01 mg/l 7950 (2) 03/17/94 JH

tadfue 226, dissolved 159 pcl/l EPA 90).1 03/16/94 NRF

tedia 226, diss., error, +/- 4.7 pcl/l 03/16/94- WRF

tedlun 226, diss., LLD ' O.5 pCl/l 03/16/94 NRF

tedium 228, dissolved 7.0 pci/l 904.0 (4) 03/16/94 38

tedium 228, diss., error, +/- 1.9 pCf/l 03/16/94 ~ BB

tedium 228, diss., LLD 2.7 pCf/t 03/16/94 38

420 West First Street
Casper, WY 82601
(307) 235 5741

PAGE 1
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LABORATORY TE$TS RESULTS
03/17/94

JOB NUMBER: 940355- CUSTOMERS PETROTOMICS COMPANY ; ATTN 1 STEVE PFAFF1

CL IENT I .D. . . . . . . . . : C00318.002 LABORATORY 1.D...: 940355 0001
DATE SAMPLEO.......: 03/01/94 DATE RECE!VED....: 03/02/94
TIME SAMPLED.......: 11:18 TIME RECEIVED....: 12:00
WORK DESCRIPTION...: 16 DC REMARKS..........: WATER

TEST DESCRIPTION' FINAL RESULT DETECTION LIMIT UNITS OF MEASUREL TEST METHOD ' OATE .. > TECHNICIAN

Thorium 230, dissolved 0.4 pCi/l 03/15/94 DF

Th:.rlum 230, diss., error, +/-' O.2 pCi/l 03/15/94 DF

thortun 230, diss., LLD 0.2 pcl/l 03/15/94 DF

Alk:llnity, total 293 i mg/t CACO 3 310.1 (1) 03/04/94- JL -

Conductivity 2660 1 unho/cm G77F 120.1 (1) 03/03/94 JL

pH 6.98 0.01 pH units 150.1 (1) 03/02/94 JL

T tal Olsssived Solids (TDS) 2410 to mg/l 160.1 (1) 03/03/94 JL-

Ble:rbonate (HCO3), dissolved 358 5 mg/l 310.1 (1) 03/04/94 JL

Carbonate (CO3), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Hydroxide (OH), dissolved <1 1 mg/l 310.1.(1) 03/04/94 JL'

Bulf:te (504), dissolved 1530 10 mg/l 375.4 (1) 03/16/94 JL

thtoride (CL), dissolved 59 1 mg/l 325.3 (1) 03/04/94 JL

Moonia (NH3 N), dissolved 0.8 0.1 mg/l 350.3 (1) 03/09/94 RCP

Fluoride (F), dissolved 0.2 0.1 sg/l 340.2 (1) 03/02/94- AF .

ultecte (NO3 N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP.

Witrits (N02-N), dissolved <0.02 0.02 mg/t 354.1 (1) 03/02/94 . JL

Lrsenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 JN

sercury (Ho)i dissolved <0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF-

setorium (Se), cissolved <0.001 0.001 mg/l 7741 (2) 03/16/94 - JN.
_

s

franita (U), dissolved - 0.082 0.001 mg/l 908.1 (1) 03/07/94 R$

420 West First Street
Casper, WT 82601
(307) 235-5741

PAGE 2
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LA80RATORY TESTS RESULT $
03/17/94

iOG NLMBER: 940355 CUSTOMER: PETROTOMICS COMPANY ATTh STEVE PFAFF

:LIENT !.0.........: C00318.002 LABORATORY I.D...: 940355 0002
iATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94
11: SAMPLED.......: 16:10 TIME RECEIVED....: 12:00
PKDESCRIPTION...: 15 DC REMARKS..........: WATER

EST DESCRIPfl0N FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHC0 DATE TECHNICIAN

U min e , Diss. (AL) 7.5 0.1 mg/l 6010 (2) 03/17/94 JH

ari m , Diss. (Be) <0.05 0.05 mg/l 6010 (2) 03/17/94 JH

oron, Diss. (8) 0.1 0.1 mg/l 6010 (2) 03/17/94 JH

admius, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

tei m , Diss. (Cs) 3 73 to mg/l 7140 (2) 03/16/94 JL

hromiun, Olss. Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JH

,opper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JN
i

'ron, Diss. (Fe) 3040 50 mg/L 7380 (2) 03/17/94 JH

end, Diss. (Pb) 3.03 0.05 mg/l 6010 (2) 03/16/94 JL

,agneslun, Diss. (Mg) 1240 100 mg/l 7450 (2) 03/16/94 JL
|

anganess, Diss. (Mn) 114 5 mg/l 7460 (2) 03/17/94 JH

lybdenun, Diss. (Mo) 2.38 0.05 mg/l 6010 (2) 03/17/94 JH

"ck:l, Dirs. (WI) 3.87 0.05 mg/l 6010 (2) 03/16/94 JL

Ltas:lun, Diss. (K) 28 1 mg/l 7610 (2) 03/16/94 JL

odium, Diss. (Na) 366 1 mg/l 7770 (2) 03/16/94 JL

anodium, Diss. (V) 2.02 0.05 mg/l 6010 (2) 03/16/94 JL

inc, Diss. (In) 2.40 0.01 sc/l 7950 (2) 03/17/94 JH

pdium 226, dissolvee. 847 pcl/l EPA 903.1 03/16/94 NRF

Wiun 226, diss., error, +/- 10.8 pCf/l 03/16/94 NRF

ndium 226, diss., LLD 0.5 pCi/l 03/16/94 NRF
l
edium 228, dissolved 15.6 pCi/l 904.0 (4) 03/16/94 BB
l

'dium 228, diss., error, +/- 2.3 pCl/l 03/16/94 Bse

|dium228,diss.,LLDp 2.7 pCl/l 03/16/94 BB

420 West First Street
Cesper, WY 82601
(307) 235 5741
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LAB 0 RAT 0RY TESTS RESULT $
03/17/94

#0B NUMBER , 940355' . CUSTOMER: PETR0TOMICS COMPANY . ATTN STEVE PFAFF

LIENT !.D.........: C00318.002 LAs0RATORY I.D...: 940355 0002
> ATE SAMPLED. . . . . . . : 03/01/94 DATE RECEIVED....: 03/02/94
rl:] SAMPLED.......a 16:10 TIME RECEIVED....: 12:00
dORC DESCRIPT!DN...: 15 DC REMARKS..........: WATER

TEST DESCRIPTION- FINAL RESULT DETECTION LIMIT- UNITS OF MEASURE ~ TEST METHOD DATE. ' TECHNICIAN

thortun 230, dissolved t7 pCf/t 03/15/94 DF

th rfun 230, diss., error, */* 0.3 pCl/l 03/15/94 0F

rhorium 230, diss., LLD 0.2 pcl/l 03/15/94 DF

Llkalinity, total 120 1 ng/l CACO 3 310.1 (1) 03/04/94 JL

:onductivity 11800 1 unho/cm 877F 120.1 (1) 03/03/94 JL

* 5.85 0.01 pH units 150.1 (1) 03/02/94 JL

rotal Disiotved Solids (TDS) 19200 10 ng/l 160.1 (1) 03/03/94 JL

licarbonata (HCO3), dissolved 146 5 mg/l 310.1 (1) 03/04/94 JL

;arbonate (CO3), dissolved <1 1 mg/L 310.1 (1) 03/04/94 JL

lydr:xide (OH), dissolved <1 1 rg/l 310.1 (1) 03/04/94 JL

iutfata (504h dissolved 11900 10 se/l 375.4 (1) 03/16/94 JL

:httride (Cl), dissolved 318 1 se/t 325.3 (1) 03/04/94 JL

menonit (NR3 N), dissolved 17.5 0.2 mg/l 350.3 (1) 03/09/94' kCP

'luoride (F), dissolved 7.1 0.1 mg/l 340.2 (1) 03/02/94 AF

litrJte (NO3-N), dissolved <0.05 0.05 rg/l 353.3 (1) 03/05/94 RCP'

lifrita (N02 N), dissolved <0.02 0.02 mg/t 354.1 (1) 03/02/94 JL

irsenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 JH
,

Welury (Hg), dissolved <0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF

4tenlun (Se), dissolved <0.001 0.001 mg/l 7741 (2) 03/16/94- JN

leaniu4 (U), dissolved 0.003 0.001 mg/l 908.1 (1) 03/07/94 R$

420 West First Street
Casper, WY 82601
(307) 235 5741
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LABORATORY TESTS RESULTS
03/17/94

JOB NLMBER: -- 940355' CUSTOMEW PETR0TOMICS COMPANY JATTN ' STEVE PFAFF

CLIENT 1.D.........: C00318.002 LABORATORY 1.D...: 50355-0003
DATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94
TIME SAMPLED.......: 16:50- TIME RECEIVED....: 12:00
WORK DESCRIPTION...: ER*1 REMARKS..........: WATER

|

l

TEST DESCRIPTION- FINAL RESULT DETECTION LIMIT. l*!TS OF MEASURE TEST METHOD DATE TECHNICIAh

Atuaira.sn, Diss. (AL) <0.1 0.1 mg/l 6010 (2) 03/17/94 :JH j

Bhlus, Diss. (Bs) <0.05 0.0:s ag/l 6010 (2) 03/17/94 i

Boron, Dits. (B) <0.1 0.1 mg/l 6010 (2) 03/17/94 JH

Cndnium, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 -JL

tlclue, Diss. (Cs) . 6 1 mg/l 7140 (2) 05/16/94 JL

Chromiun, Diss. Cr) <0.05 0.05 ng/t 7190 (2) 03/15/94 JN.

Copper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JN

1ron,'Diss. (Fe) 0.6 0.5 mg/L 7380 (2) 03/17/94 JH

Lied, Diss. (Pb) 0.17 0.05 mg/l 6010 (2) 03/16/94 JL

Nagnerium, Diss. (Mg) 3 1 mg/l 7450 (2) 03/16/94 JL

Manganess, Diss. (Mn) 0.22 0.05 se/t 7460 (2) 03/17/94 JH

Nolybdenum, Diss. (Ho) <0.05 0.05 se/t 6010 (2) 03/17/94 JN

Nick 11, Diss. (NI) 0.08 0.05 mg/l 6010 (2) 03/16/94 JL

Potassiun, Diss. (K) 1 1 as/L 7610 (2) 03/16/94 . JL

Sodiun, Diss. (No) 7 1 mg/l 7770 (2) 03/16/94 JL

vanadiun, Diss. (V) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

Zinc, Diss. (Zn) 0.02 0.01 ag/l 7950 (2) 03/17/94 JH

Radium 226, dissolved 1.6 pCi/l EPA 903.1 03/16/94 NRF

Radium 226, diss., error, +/- 0.6 pcl/l 03/16/94 NRF

Radium 226) diss., LLD 0.5 pCi/t 03/16/94- NRF :

Radfun 228, dissolved 0.8 pCl/t 904.0 (4) 03/16/94 88

Radium 228, diss., error, +/- 1.6 pcl/t 03/16/94 88

Radlur: 228, diss., LLD 2.7 pCl/l . 03/16/94 BB

420 West First Street
Casper, WY 82601
(307) 235-5741
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LA80RATORY TEST 5 RESULTS
03/17/94

Jos IRmsER:- 940355 CU$TOMER: PETROTOMICS COMPANY ATTW: ' STEVE PFAFF

CLIENT I.D.........: C00318.002 LAsoRATORY 1.D...: 940355-0003
DATE SAMPLEO.......: 03/01/94 DATE RECEIVED....: 03/02/94
TIME SAMPLED.......: 16:50 11ME RECEIVED....: 12:00
WORK DESCRIPfl0N...: ER-1 REMARKS..........: WATER

-

'EST DESCRIPfl0N FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

Choritmi 23C, dissolved 0.6 pC1/l 03/15/94 DF

Choritsn 230i diss., error, +/- 0.4 pcl/l 03/15/94 DF

Thortun 230, dias., LLD 0.4 pC1/t 03/15/94 DF

Alk:Linity, totet 16 1 mg/l CACO 3 310.1 (1) 03/04/94 JL

condxtivity 101 1 tmho/cm G77F 120.1 (1) 03/03/94 JL

pH 7.40 0.01 pH units 150.1 (1) 03/02/94 JL.

ht:t Olssstved sollds (TDS) 46 10 mg/l 160.1 (1) 03/03/94 JL

sic rMnate (HCO3), dissolved 20 5 mg/l 310.1 (1) 03/04/94 JL

Carbonate (CO3), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Nydr! aide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

htfats($04), dissolved 20 10 mg/l 375.4 (1) 03/16/94 JL -

Citride(Cl), dissolved 3 1 mg/l 325.3 (1) 03/04/94 JL

Ammonia (NH3 N), dissolved <0.1 0.1 mg/l 350.3 (1) 03/09/94 RCP

?luoride (F), dissolved 0.3 0.1 mg/l 340.2 (1) 03/02/94 AF

Nitrat3 (NO3 N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94- RCP

Nitrite (N02 N), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

Arsenic (As), dissolved <0.002 0.002 og/l 7061 (2) 03/16/94 JN

Mercury.(rg), dissolved <0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF

selenius (se), dissolved <0.001 0.001 se/l 7741 (2) 03/16/94 JM

Uranium (U), dissolved <0.001 0.001 mg/l 908.1 (1) 03/07/94 R$

420 West First Street
Casper, WY 82601
(307) 235 5741
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LAB 0 RAT 0tY TE5TS RE5ULTS
03/17/94

CW NUMBER: 940355 ' CUSTOMER: PETROTOMICS COMPANY. . ATTN: STEVE PFAFF-

|LIENT I.D.........: C00318.002 LABORATORY I.D...: 940355 0004
ATE SAMPLED.......: 03/02/94- DATE RECEIVED....: 03/02/94
IME SAMPLED.......: 09:03 TIME RECEIVED....: 12:00
CRC DESCRIPil0N...: 14 DC REMARKS..........: WATER

'EET DESCRIP!10N FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

lluminum, Diss. (AL) 0.8 0.1 .ng/ t 6010 (2) 03/17/94 JH

larim, Diss. (Be) <0.05 0.05 mg/l 6010 (2) 03/17/94 JH

toron, Olss. (B) <0.1 0.1 mg/l 6010 (2) 03/17/94 JN

:ednim, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

;alcium, Diss. (Ca) 535 50 mg/l 7140 (2) 03/16/94 JL

hromie, Diss. Cr) <0.05 0.05 mg/t 7190 (2) 03/15/94 JM

:opper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 'JH .

con, Diss. (Fe) 523 5 mg/L 7380 (2) 03/17/94 JM

eed, Diss. (Pb) 1.13 0.05 mg/l 6010 (2) 03/16/94 JL

meneslun, Diss. (Mg) 925 50 mg/l 7450 (2) 03/16/94 JL

weenese, Diss. (m) 40.5 0.5 eg/l 7460 (2) 03/17/94 JM

clybdene, Diss. (Mo) 1.09 0.05 mg/l 6010 (2) 03/17/94 JM

Ick',1, Ciss. (WI) 0.60 0.05 mg/l 6010 (2) 03/16/94 JL

ctassium, Olss. (K) 22 1 mg/l 7610 (2) 03/16/94 JL

. odium, Diss. (Na) 414 1 mg/l 7770 (2) 03/16/94 JL-

'anadium, Diss. (V) 1.60 0.05 mg/l 6010 (2) 03/16/94 JL

Cnc, Olss. (Zn) 0.08 0.01 mg/l 7950 (?) 03/17/94 JH

adium 226, dissolved 1230 pCi/l E?^ 003.1 03/16/94 NRF

edlun 226,. diss., error, +/- 13.0 pcl/l 03/16/94 NRF -
.

edlun 226, diss., LLD 0.5 pCf/l 03/16/94 NRF

adium 228, dissolved 10.9 pCi/l 904.0 (4) 03/16/94 88

adlun 228, diss., error, +/- 2.1 pCf/l 03/16/94 88

edium 228, diss., LLD 2.7 pCi/l 03/16/94 se

420 West First Street
Casper, WY. 82601
(307) 235 5741
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LA80 RAT 0RY. TE$TS RESULTS
03/17/94

108 huMBER: '. M0355 - CUSTOMER: PETROTOMICS COMPANY . ATTN:ESTEVEPFAFF
,

.

LIENT 1.D.........: C00318.002 LABORATORY I.D...: M 0355-0004
MTE SAMPLED.......: 03/02/94 DATE RECEIVED....: 03/02/94
tlME SAMPLED.......: 09:03 TIME RECEIVED....: 12:00
mRE DESCRIPTION...: 14 DC REMARKS......... : WATER

REST DESCRIPT!0N ' FINAL RESULT. DETECTION LIMIT UNITS OF NEASURE TEST METN00 DATE LTECHNICIAN

'horium 230, dissolved 1.1 pCI/t 03/15/94 DF

'horium 230, diss., error, +/- 0.4 pcl/l 03/15/94 DF

'horium 230, diss., LLD 0.4 pCi/t 03/15/94 DF

.tkelinity, totet 360 1 ag/l CACO 3 310.1 (1) 03/04/94 JL

:enductivity 8640 1 unho/cm ETTF 120.1 (f!) 03/03/94 JL
,

1 6.16 0.01 pH units 150.1 (1) 03/02/94 JL

A l Dissitved Solids (TDS) 10900 10 mg/l 160.1 (1) 03/03/94 JL'

icarbonata (HCO3), dissolved 439 5 ag/l 310.1 (1) 03/04/94 JL

erbonate (CO3), dissolved <1 1 mg/l. 310.1 (1) 03/04/94 JL

ydroxide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL
,

utfat2 (504), dissolved 6640 10 mg/l- 375.4 (1) 03/16/94 JL

htoride (Cl), dissolved 342 1 mg/1 325.3 (1) 03/04/94 JL .
,

uaonic (NH3 N), dissolved 1.2 0.1 og/l 35(,.3 (1) 03/09/94. RCP

luoride (F), dissolved 0.1 0.1 mg/t' 340.2 (1)' 03/02/94 AF

Jtr:te (NO3 N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94' RCP

Jtrit] (uo2 W), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

reenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 JH

ercury (Hg), dissolved <0.0002 0.0002 og/l 7470 (2) 03/03/94 AF'

stentum (Se), dissolved <0.001 0.001 mg/l 7741 (2) 03/16/94 JH
#

renlun (U), dissolved 0.032 0.001 mg/l 908.1 (1) 03/07/94 . RS .

420 West First Street
Casper, WY 82601
(307) 235-5741
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. LAB 0 RAT 0RY TESTS RESULT $
03/17/94

ce ammsER: 940355 CUSTOMER: PETRCT(MICS COMPANY ATTN STEVE PFAFF

|LIENT-l.D.........: C00318.002 LABORATORY 1.D...: 940355 0005
' ATE SAMPLED.......: 03/02/94 DATE RECEIVED....: 03/02/94
IME SAMPLED.......: 09:33 TIME RECEIVED.... : 12:00
ORK DESCRIPTION...: 41 CD REMARF.S . . . . . . . . . . : WATER

EST DESCRIPTION FINAL RESULT- DETECTION LIMIT UNITS OF MEASURE TEST MEth0D D.* T E ' TECHNICIAN .

hairun, Diss. (AL) 0.7 0.1 mg/l 6010 (2) 03/17/94 JH

crium, Diss. (sa) <0.05 0.05 mg/l 6010 (2) 03/17/94 JM

oron, Diss. (s) <0.1 0.1 og/l 6010 (2) 03/17/94 JM

eenim, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 .it ;

ctclum, Diss. (Ca) 481 10 mg/l 7140 (2) 03/16/94 40

hromi m , Diss. Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JS

apper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JH

{on, Diss. (Fe) 520 5 mg/L 7380 (2) 03/17/94 JN

sed, Diss. (Pb) 1.86 0.05 mg/l 6010 (2) 03/16/94 JL

nonesim, Diss. (Mg) 920 50 mg/l 7450 (2) 03/16/94 JL

sngenen , oiss. (Mn) 41.0 0.5 no/t 7460 (2) 03/17/94 JM

stytdens, Diss. (Mo) 1.00 0.05 mg/l 6010 (2) 03/17/94 JN

icht, Diss. (NI) 1.12 0.05 mg/l 6010 (2) 03/16/94 JL

st::2Im, Diss. (K) 20 1 mg/l 7610 (2) 03/16/94 JL

afi m , Diss. (Na) 420 1 mg/l 7770 (2) 03/16/94 JL

madi m , Dies. (V) 2.49 0.05 mg/l 6010 (2) 03/16/94 JL ;

nc, Diss. (Zn) 0.09 0.01 mg/l 7950 (2) 03/17/94 JH

dium 226, dissotved 1450 pCi/l EPA v03.1 03/16/94 NRF ,

dium 226, diss., error, +/- 14.1 pCf/t 03/1/,/94 NRF

di a 226, diss., LLD 0.5 pcl/t 03/16/94 NRF

dium 228, dissotved 14.0 pC1/l 904.0 (4) 03/16/94 58
-

di a 228, diss., error, +/- 2.2 pCl/l 03/16/94 ss j

dium 228, diss., LLD 2.7 pCi/1 03/16/94 se
1

420 West First Street
Casper, WY 82601
(307) 235-5741
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LAs0RATORY TE$TS RESULT $
03/17/94

Jos m MBER: 940355 CL STCMERs PETROTOMICS C N 'ANY ATTMs . STEVE PFAFF

CLIENT 3.D.........: C00318.002 LASORATORY 1.D...: 940355-0005
pATE SAMPLED.......: 03/02/94 DATE REE!VED....: 03/02/94
TIME SAMPLED.......: 09:33 Tin AECE!YED....: 12:00
JORK DESCRIPT!0W...: 41 CD REMARKS..........: WATER

{#fstDESCRIPTION FINAL RESULT DETECTION LIMIT L%!TS OF MEASURE TEST METHCD DATE TECHNICIAN

!Thoria230, dissolved 0.9 pCl/l 03/15/94 DF

Thorium 230 diss., error, +i- 0.3 pCi/t 03/15/?4 DF

Thori m 230, diss., LLD 0.1 pCi/t 03/15/94 DF

4tk:linity, total 370 1 as/t CACO 3 310.1 (1) 03/04/94 JL

Conductivity 8750 1 mho/cm E77F 120.1 (1) 03/03/94 JL

4 6.20 0.01 pp . nits 150.1 (1) 03/02/94 JL

r tst Diss;tved Solids (TDS) 10600 10 ng/l 160.1 (1) 03/03/94 JL

licarbonata (HCO3), dissolved 451 5 mg/t 310.1 (1) 03/04/94 JL

parbonat) (CO3), dissolved <1 1 se/t 310.1 (1) 03/04/94 JL
|
hdroxide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Llf t2 ($04), dissolved 6400 10 eg/l 375.4 (1) 03/16/94 JL

1hloride (Cl), dissolved 332 1 mg/l 325.3 (1) 03/04/94 JL

lamonte (NH3-N), dissolved 1.2 0.1 mg/l 350.3 (1) 03/09/94 RCP

'tuoride (F), disto!ved 0.1 0.1 mg/l 340.2 (1) 03/02/94 AF

litrata (NO3-W), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP

iltrit) (N024), dissalved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

traenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 JN

lerf;ury (Hg), dissolved 0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF

:lenius (Se), dissolved <0.001 0.001 mg/l 7741 (2) 03/16/94 JH

ranim (U), dissolved 0.026 0.001 ng/l 908.1 (1) 03/07/94 R$

420 West First Street
Casper, WY 82601
(307) 235-5741
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3 NUMBER:f-940355. u>sTOMERa ' PETRO 10MICS COMPANY
~

ATIN: STEVE PFJ.FF.
ANALYSIS

DUPLICATES REFERENCE STANDARDS NATRIX SPIKES.
IALYSIS ANALYSIS ANALYS1$ ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL SPIKE ' PERCENT
TYPE ~ SUS-TTPE I.D. VALUE (A) VALUE (B) (|ABj) VALUE RECOVERY VALUE ADDED RECOVERY-
2A::CTER Fluoride (F), dissolved ..

1DATE/ TIME ANALYZED:03/02/94 16:22! PORT!bG LIMIT /DF ~0.to UNITS:mg/l
METHOD REFERENCE 340.2 (1) GC BATCH lueBER:148649

-TECHNICIAN:AF.ANK ICS 940031 <0.1,ANK CCB 940032 <0.t
ANDARD ICV 940028 5.0 5.0 100ANDARD CCV 940029 5.1
|ANDARD 5.0 102LCS 940030 5.2 5.0 104OKE. MS1 940355-5 0.6
:KE MS2 940355 5 0.6 0.1 0.5 100
PLICATE MD 940355-2 7.1 7.1 0

0.1 0.5 100

RAMETER pH
..

.DATE/ TIME ANALYZED 03/02/94 15:30PORTING LICIT /DF: 0.01 . UNITS:pH units
METHOD REFERENCE 2150.1 (1) QC BATCH NUMBER 148693

TECHNICIAN:JL
hMDARD LCS SUFFER 7.00 7.00 100fLICATE MD 940357-1 7.42 7.64 0

ItAMETER:Cordxtivity.
.

DATE/ TIME ANALYZED:03/03/94 11:00yTINGLICIT/DF: 1 . UNITS:unho/cm GT/F METHOD REFERENCE 120.1 (1) 0C BATCH NUMBER 148695
TECHNICIAN:JL'

' lDARD ~ LCS LO303401 152
p

147 103eCARD LCS LO303402 1420 1410 101AfDARD LCS LO303403 12900 12900 100'LICATE e 940355 5 8750 8710 0'LICATE MD 940359-10 14800 14900 1

AMETER: Mercury (Hg), dissolved
DATE/ TIME ANALYZED 03/03/94 10:01.CRTING.LIQlT/DF 0.0002VN!TS:mg/l
METHOD REFERENCE #7470 (2) OC BATCH NtMBER:148747

TECHNICIAN AF
NK ' ICB A94099 <0.0002
NC CCB A94104 <0.0002
C PS REAGENT <0.0002

ARD ICV /LCS A94103 0.0021 0.0020 105ARD CCV/LCS A94104 0.0022 0.0020 110
.

E- MS1 940355 5 0.00223 MS2 940355 5 0.0022 0.0002 0.0020 100
CE MS 940359 10 0.0017 0.0002 0.0020 100
.!CATE to 940359 10 <0.0002 <0.0002 NC

<0.0002 0.0020- 85

WIETER Alkatinity," total
. . . DATE/ TIME ANALYZED:03/04/94 13:263 ING LICIT /DFs 1 . UNITS:m0/l CACO 3 METHOD REFERENCE 2310.1 (1) ' OC BATCH NUMBER 148752 *

" TECHNICIAM JL
-

DARD. LCS BUFFER 7 7 100DARD, LCS- BUFFER 4 4 100ICATE m 940359-1 <1 <1 NCICATE MD- 940355 5 370 370 0IfpATE m 940357 3 280 280 0

420 West First Street
Casper, WY 82601
(307) 235 5741 ,
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108 WUMBER: 940355 0;$TcNER: PETROTOMICS COMPANY ATTN: STE'd PFAFF

ANALYS!$ DUPLICATES REFERENCE STANDARDS MATRIX SPIKES

6NALYSIS ANALYS15 ANALYS!$ ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT
TYPE SUB TYPE I.D. VALUE (A) VALUE (B) (|A-Bj) VALUE RECOVERY VALUE ADDED RECOVERY

'ARAMETER:CJ bonate (CO3), dissolved DATE/ TIME ANALYZED:03/04/94 13:36 OC RATCH NLM&Ett148753
1 PORTING LI::IT/DFs 1 UNITStag/l METHOD REFERENCE :310.1 (1) TECHNICIAM:JL

GANDARD LCS BUFFER 7 7 100
LTANDARD LCS BUFFER 4 4 100
W LICATE MD 940359-1 <1 <i NC
tUPLICATE MD 940355-5 <1 <1 NC

fuPLICATE MD 940357 3 <1 <1
| NC

IARAMETER: Bicarbonate (MCO3),dltsolved DATE/ TIME ANALYZED 03/04/94 13:42 QC BATCH NUMBER 148754
EPORTlWG LIMIT /DF: 5 UNITS:mg/l METHOD REFERENCE :310.1 (1) TECHNICIAN:JL

UPLICATE MD 940359-1 <5 <5 NC
IUPLICATE MD 940355 5 451 451 0
iUPLICATE MD 940357-3 342 342 0
UPLICATE m 940359 7 116 122 5

(ARAMETER: Hydroxide (OH), dissolved DATE/ TIME ANALY2ED:03/04/94 14:44 QC BATCH NUMBER:148755
!EPORTING LI:!T/DFs 1 UNITS:mg/l METHOD REFERENCE :310.1 (1) TECHNICIAN:JL

UPLICATE MD 940359-1 <1 <1 NC
UPLICATE MD 940359 10 <1 <1 NC
UPLICATE MD 940355-5 <1 <1 NC

ARAMETER T tal Dissolved sollds (TDS) DATE/ TIME AkALYZED:03/03/94 13:00 OC BATCH NUMBER:148763i

'EPORTING LIMIT /DFs 10 UNITS:wg/l METHOD REFERENCE :160.1 (1) TECHNICIAN:JL

LANK REAGENT D1 <10
TANDARD LCS LO303404 990 1000 99
UPLICATE m 940355 5 10600 10700 1

UPLICATE MD 940357-3 12400 12400 0
UPLICATE MD 940342-1 1400 1390 1

|ARAMETER: Chloride (Cl), dissolved DATE/ TIME ANALYZED:03/04/94 15:00' GC BATCH NUMBfR:148781
$ PORTING LIMIT /DF: 1 UNITS:sg/l METHOD REFERENCE 2325.3 (1) TECHNICIAM:JL
!

| LANK RB D1 1

iTANDARD LCS LO304404 499 500 100
PIKE MS 940342 1 108 59 50 98
PIKE MS 940359-10 450 352 100 98
PIKE MS 940359 7 161 113 50 96
PIKE MS 940359-8 125 75 50 100
PIKE MS 940367-10 235 137 100 98
bpLICATE MD 940342-1 59 59 0
VPLICATE e 940355-5 332 328 1

UPLICATE e 940359-10 352 352 0
UPLICATE m 940367-10 137 137 0

420 West First Street
Casper, WY 82601
(307) 235-5741
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40B NIAISER: '940355- CUSTOMER: .PETR0 TONICS COMPANY ATTN: STEYE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SP!KES -

WIALYSIS ANALYS!$ ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT
TTPE SUS-TYPE I.D. VALUE (A) VAllE (B) (|A-B|} VALUE RECOVERY VALUE ADDED RECOVERY -

>AAAMETER: Nitrite (N02-N),~ dissolved DATF/T!ME ANALYZED:03/02/94 15:45 :oc AATCH NUMBEtt148782
REPORTING LIMIT /DF 0.02 UNITsing/l- ' METHOD REFERENCE - 2354.1 (1) ~ TECHNICIAN JL

-

BLANK REAGENT DI <0.02
BTAEARD LCS LO302408 0.05 0.05 100
$ PIKE . MS 940355-1 0.05 <0.02 0.05 100
MPLICATE MD ~ 940355 1 <0.02 <0.02 NC

kARAMETER:Uranlun (U), dissolved DATE/ TIME ANALYZED:03/07/94 09:09 OC BATCH NUMBER 3148802
$EPORTINGt!MIT/DF: UNITS:mg/l METHOD REFERENCE 2908.1 (1) TECHNICIAN RS

klANK MB MB1UNO307 <0.001
BLANK CC8 ugu308 CCB1UNO307 <1.0
BLANK CCB ugu308 CC82UNO307 <1.0
| LANK CCS ugU308 CCB3UNO307 c1.0
BLANK CCB ugu308 CC840NO307 <1.0
BLANK CCS ugu308 CCs5UN0307 <1.0

[TANDARD
ANDARD LCS LC1UNO307 0.041 0.035 117-

, LCS LC2VNO307 0.041 0.035 117
jANDARD CCV ugu308 CCV1UNO307 1000 1000 100
TANDARD CCV ugu308 CCV2UN0307 997 1000 100

gANDARD CCV ugu308 CCV3UN0307 999 1000 100

f'TA@ARD
CCV ugU308 CCV40NO307 9950 10000 100

1ANDARD CCV ugu306 CCv5UNO307 9860 10000 99
kPIKE MS 940363 1 0.105 0.001 0.100- 104

LICATE MD 940363-1 0.001 0.001 0

ARAMETER! Nitrate (NO3 N), dissolved. ' DATE/ TIME ANALYZED:03/05/94 10:22 oc BATCH NUMBER:148806
EPORTING LI~lT/DFs 0.05: UNITS se/t METHOD REFERENCE. :353.3 (1) : TECHNICIAN:RCP

kLANK - CCB 03058A <0.05
TANDARD ICV 03050A 0.46 0.50 92
TANDARD CCV 03050s 0.46 0.50 92

LP!KE MS 940357 3 0.60 0.06 0.50 108 -
UPLICATE DUP 940357-1 0.45 0.46 2

'ARAMETER:Asinonia (NH3 N), dissolved DATE/ TIME ANALYZED:03/09/94 '12:39 GC BATCN NUMBER 148842
2PORTINO LICIT /DF: 0.1 UWITS:ss/l . METHOD REFERENCE 350.3 (1) TECHNICIAN;RCP

ILANK ICs <0.1
lLANK CCB <0.1
iTAEARD LCS LCS1 5.1 5.0 102
iTAW ARD LCS LCS2 4.9 5.0 98
PlKE MS) 940359-4 4.8 <0.1 5.0 %
PIKE RS2 940359 4 4.9 <0.1 5.0 96
UPLICATE m1 940359 5 <0.1 <0.1 NC
UPLICATE 22 940359-5 <0.1 <0.1 NC

420 West First Street
Casper, WY 82601
(307) 235-5741
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b NUMBER:: 940355- CUSTOMER: PETROTOMICS COMPANY ATTW: STEVE PFAFF

ANALYS15 DUPLICATES' REFERENCE STANDARDS NATRIX SPIKES

WALYSIS AXALYSIS ANALYSIS ANALYZED DUPLICATE RPO or TRUE PERCENT ORIGINAL- SPIKE PERCENT
TYPE SUB-TYPE I.D. VALUE (A) VALUE (B) (|AB|} VALUE RECOVERY. VALUE ADDED RECOVERY-

WAMETER Radim 226,' dissolved . DATE/ TIME ANALYZED 03/16/94 11:50- : OC BATCH WUMBER 149058
~

IEPORTlWG t!MIT/DFs . UNITS:pCl/l-- METWOD. REFERENCE 2903.1 (4) TECHNICIAN NRF

BLANK Me M82R60310 WD
ITANDARD LCs LC1R60310 14.6 15.0 97
kPIKE MS 940367 4 68.8 47.4 21.4 100
W LICATE e 940367 8 61.1 62.8 3
kFLICATE MD 940367-10 57.9 63.2 9

%RAMETER Selenium (Se), dissolved 'DATE/ TIME ANALYZED 203/16/94 14:45 ' OC EATCN WlMBER 149066
fPORilWGLIMIT/DFs0.001 UNITS:mg/l METHOD REFERENCE :7741 (2) ' TECHNICIAN JN '

ILANK ' ICs 03168A <0.001
> LANK CCs 031688 <0.001
| LANK CCS 03138C <0.001
}TANDARD ICV 0316QA 0.009 0.010 90
|TANDARD CCV 031600 0.010 0.010 100
kTANDARD CCV 0316cC 0.011 0.010 110
kP!KE MS 940355 2 0.010 <0.001 0.010 100
PIKE MSD 940355-2 0.011 <0.001 0.010 110
UPLICATE DUP 940355 1 <0.001 <0.001 NC

'ARAMETER: Radium 228, dissolved DATE/ TIME AhALYZED 03/16/94 15:37 oC sATCH WLmaER 149071
tEPORTING LIMIT /DFs , UNITS:pci/L METHOD REFERENCE 2904.0 (4) TECHNICIANatt

lLANK Ms M82R80310 0.8
iTANDARD LCS LC1R80310 13.8 15.0 92
* I KE ~ MS M0367-1 21.5 3.5 21.4 84
$1KE MS 940367-7 23.6 4.4 21.4 90
UPLICATE MD 940367 8 15.9 16.1 1

UPLICAVE MD 940367-10 14.6 14.1 3

ARAMETER:Thortun 230, dissolved DATE/ TIME ANALYZED:03/15/94 16:27 oC SATCH NUMBER:149081
1PORTINO LIMIT /DFs- . UNITS:pCI/l METHOD REFERENCE : TECHNICIAN:DF

.LANr MB M81T0309 0.2

. LANK Me MB2T0309 0.1
TANDARD LCS ST1T0309 17.8 17.0 105
:TANDARD LCS LC1T0309 16.5 17.0 97
PIE)~ Ms 940355 3 24.5 0.6 24.3 - 98
PIKE MS 940355 5 25.5 0.9 24.3 101
UPLICATE MD ' 940317-1 5.9 5.2 13
UPLICATE 2 940355 1 0.4 0.4 0

ARAMETER:Cadalun, Diss. (Cd)- -DATE/ TIME ANALYZED 03/16/94 00:50 OC BATCN NUMBER 149086
EPORTING LIMIT /DF: 0.05 UNITS:pe/l{ METHCD REFERENCE :6010 (2) . TECHNICIAN JL.

LANK ICs 03168A <0.05
. LANK CCB 031688 <0.05

420 West First Street
Casper, WY 82601

,
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.OUALITY C0NTR0L REP 0RT
03/17/94

GB IA8SER: 940355 QlSTOMER: PETR0TOMICS COMPANY ATTW:. STEVE PFAFF

ANALYSl$ DUPLICATES REFERENCE STANDARDS MATRIK SPIKES

NALYSIS ANALYS!$ ANALYSIS ANALY2ED DUPLICATE RPD or TRUE , PERCENT ORIGINAL SP!KE PERCENT .
TTPE. SUS-TYPE I.D. VALUE (A) VALUE (3) (|A-8|) VALUE RECOVERY YALUE ADDED RECOVERT

ARAMETEt:Cadmiun, Diss. (Cd) . . .. DATE/ TIME ANALTZED:03/16/94 .00:50- ,oc 8ATCH toqBER 149086
1 PORTING LIMIT /DFs.0.05 UNITS:mg/l METHOD REFERENCE 26010 (2) TECHNICIAN:JL

kANK CCB 03168C <0.05 I
(ANK CCB 0316BD <0.05
(ANK CCB 03160E <0.05
TANDARD ICV 0316QA 4.65 5.00 93
JANDARD CCV 031608 4.63 5.00 93
:TANDARD CCV 0316cc 4.63 5.00 93
TANDARD CCV 031600 4.89 5.00 98
TANDARD CCV 03160E 5.12 5.00 102
TANDARD CCV 0316QF 5.01 5.00 100
PIKE MS 940355 5 3.96 <0.05 5.00 79
PIKE- MSD 940355-5 4.03 <0.05 5.00 81

fLICATE DUP 940355 5 <0.05 <0.05 NC

MAMETER: Lead,' Diss. (Pb)
. . . 'DATE/ TIME ANALYZED:03/16/94 01:02 GC BATCH NUMBER:149087

|EPORTINGLIMIT/DFs0.05 UNITsing/l HETHCD REFERENCE 26010 (2). TECHNICIANJL

! |lCB 03168A <0.05LANK
LANK Cta 03168B <0.05
LANK' CCB 03168C <0.05
LANK CCS 03168D <0.05
LANK CCB 03164E <0.05
LANK CCS 03168F <0.05
TANDARD - ICV 03160A 4.83 5.00 97
TANDARD CCV 03160s 4.79 5.00 96
TANDARD CCV 03160C 4.71 5.00 94
TANDARD CCV 0316QD 4.59 5.00 92
TANDARD: CCV 03160E 4.60 5.00 92
TANDARD CCV 03160F 4.90 5.00 . 98
PIKE MS 940355 5 4.15 0.14 5.00 80
PIKE MSD 940355-5 4.77 0.14 5.00 93
UPLICATE DUP 940355 5 1.86 1.83 2

ARAMETERChromium, Diss. Cr) 'DATE/ TIME ARALYZED:03/15/94 10:32 10C BATCN NunsER:149090
EPORTiko Ll%IT/DFs 0.05 UNITsing/l. METHOD REFERENCE 27190 (2) . : TECHNICIAN JN

LANK IC8 0315BA <0.05
LANK. CCB 0315B8 <0.05
TANDARD ICV 03150A 0.95 1.00 95
TANDARD CCV 031509 0.96 1.00 %
TANDARD CRDL DL STD <0.05 <0.05 NC

P13 Ms 940355 2 0.68 <0.05 1.00 68
PIKE MSD 940355 2 0.68 <0.05 1.00 68
UPLICATE DUP 940355 1 <0.05 <0.05 NC

.

420 West First street
Casper, WY 82601
(307) 235-5741
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QUALIFY CONTROL REPORT
03/17/94

CB M BER: 940355 EUSTOMER: PETROTOMICS COMPANY -ATTW:-' STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SP!KES

JiALYS!$ ANALYS15 ANALYS15 ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT
TTPE SUB TYPE I.D. VALUE (A) VALUE (B) (|AB|) VALUE, RECOVERY VALUE ADDED REC 0 VERT

ARAMETER: Copper, Diss. (Cu)
. DATE/ TIME ANALYZED:03/15/94 10:35 -OC BATCM NUMBER:149091

EPORTING LIZif/DFs 0.05 UNITS:mB/t METHOD REFERENCE - 37210 (2)' . TECHNICIAN JH

, LANK ICB 0315BA <0.05
iLANK CCB 031588 <0.05
'TANDARD ICV 03150A 1.01 1.00 101
TANDARD CCV 031508 0.99 1.00 99
TANDARD CRDL DL STD 0.05 0.05 100 ,

P!KE MS 940355 2 0.99 <0.05 1.00 99
PIKE- MSD 940355-2 0.98 <0.05 1.00 98
",'LICATE DUP 940355 1 <0.05 <0.05 NC

NAMETERAr;onic(As), dissolved DATE/ TIME ANALYZED 03/16/94 11:17 OC BATCH NUMBER 149092
EPORTING t!MIT/DF: 0.002 UNITS ms/l METHOD REFERENCE :7061 (2)- TECHNICIAN:JH

LANK ICB 0316BA <0.002
| LANK CCB 031688 <0.002
! LANK CCB 0316BC <0.002
[ANDARD ICV 03160A 0.011 0.010 110
|TANDARD CCV 031608 0.010 0.010 100
iTANDARD CCV 03160C 0.010 0.010 100
PIKE MS 940355-2 0.010 <0.002 0.010 100
P!KE MSD 940355 2 0.010 <0.002 0.010 100
UPLICATE MD 940355 1 <0.002 <0.002 NC

ARAMETER:Sodlun, Diss. (Na)
. DATE/ TIME ANALYZED 03/16/94 12:56' 0C BATCH M BER 149094

%PORTlWGLIMIT/DF: 1 UNITS:mg/l METHOD REFERENCE :7770 (2) TECHNICIAN:JL

kANK ICB 0316BA <1
LANK CCB 03168B <1

LANK CCB 0316BC <1

(ANK CCB 031680 <1

7ANDARD. ICV 0316Q4 199 200 100
TANDARD CCV 031608 185 200 92
ANDARD CCV 03160C 187 200 94

TANDARD CCV 03160D 183 200 92
IKE - MS1 940355-5 504 420 100 84

PIKE MS2 940355-5 501 420 100 81
PIKE M51 940359 10 432 332 100 100
PIKE Ms2 940359 10 444 332 100 112.
LPLICATE MD 940355 5 420 417 1

WLICATE sc 940359 10 332 326 2

MAMETER PItassita, Diss. (K) .
! METHOD REFERENCE. 27610 (2) TECHNICIAN:JL
DATE/ TIE ANALYZED:03/16/94 16:01 GC BATCH NUMBER:149095

(PORTINGLIMIT/DF: 1 UNITS:ms/l

LANK ICB 0316BA <1

LANK CCB 0316BB <1
LANK CCB 0316BC <1-

420 West First Street
Casper, WY 82601-

| (307) 235 5741

.

PAGE:16
.. ,

I

w r - . ,m.m nw.s a = s e mm nW m aus a e, m e = . ce e-=, w o m. a. w ary =,-..w.uw am

SEP8 N 948 halynW8 W Cape Labornairen Ceg LaDrauros hen.evy assumes e sumptendamy ye mense a wenemy a sure.emanore speso y aghed g g Pg pgGuCW4) P90$r 09FFIb4 9 PUMahdWm854 d 9% 88 $ah Shr F

ehr msgrgl Mpogy set y assW e earmeC00n sue s*ut|A DJeh ses s e deed y inte6 up09 = any staans e%siseever The 490rl Shet ADI et 4pms0sted sump e S empefy armeA FM WrWIFl ggpreg W Cat LaDFpp$t

4



,
.

.

- - -

l,

rsas 1
wasvann

ATLAS

Core Laboratories

g

QUALITY CONTR0L REPORT
.

- 03/17/94

Eos IRMBER21940355 CUSTOMER: PETROTOMICS COMPANY ~ ATTNESTEVE PFAFF

[| ANALYSIS DUPLICATES REFERENCE STANDARDS NATRIX SP!KES

WIALTSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SP!KE PERCENT

| TYPE SUS-TYPE I.D. VALUE (A) VALUE (B) (|AB|) VALUE RECOVERY VALUE ADDED RECOVERY

bARAMET2tPoteeslun, 01ss. (K) ' .,
.METMOD REFERENCE 7610 (2) TECHNICIANJL
-DATE/ TIME ANALYZED 203/16/94 16:01 oc AATCH uumaER 149095

IEPORTING LIMIT /DFs 1: . UNITS:ng/l

BLANK. CCs 031640 <1

[ANDARD ICV 03160A 20 20 100

gANDARD CCV 0316Gs 20 20 100

gANDARD CCV 03160C 19 20 95

AANDARD CCV 031600 20 20 100
"lKE MS1 940355 5 30 20 10 100

f!KE MS2 940355-5 29 20 to 90
IKE M51 940359-10 185 90 100 95

hlKE MS2 940359 10 182 90 100 92
K)PLICATE 2 940355-5 20 21 5

MJPLICATE MD 940359 10 90 94 4

bARAMETER:Mangenesef Diss. (Mn) - DATE/ TIME ANALYZCD:03/17/94 13:04 - - OC BATCH NUMSER2149096
tEPORTING LIMIT /DF: 0.05 UNITS:mg/l METMOD REFERENCE 27460 (2) ' TECHNICIAN:JN

LLANK ICS 031754 <0.05
ILANK CCS 0317B8 <0.05
3ANK CCs 0317sC <0.05

)TANDARD ICV 0317QA 1.04 1.00 104
,TANDARD CCV 0317QB 1.09 1.00 109

iTANDARD CCV- 03170C 0.99 1.00 99

h!KE MS 940355-1 1.13 0.63 0.50 100

s!KE MSD 940355-1 1.12 0.63 0.50 98
MJPLICATE DUP 940355 1 0.63 0.64 2

>ARAMETERICalcium, Diss.'(Ce) 'DATE/ TIME ANALYZED:03/16/94 16:07' OC BATCH NUMBER 149097

IEPORTING LIMIT /DF: 1. UNITS:me/l ' METHOD REFERENCE- 27140 (2) . TECHNICIAN JL

BLANK ICS 03168A <1

3ANK Ces 031689 <1

1ANK CCS 0316BC <1

BLANK CCS 031680 <1

1ANDARD ICV 03160A 20 20 100

hANDARD CCV 031608 20 20 100

JANDARD CCV 03160C 20 20 100

AANDARD CCV 031600 20 20 100

]IKE MS1' 940355 5 935 481 500 91

glKE MS21 910355-5 920 481 500 88

g!KE M51 940359-10 815 364 500 90
slCE MS2 940359 10 835 364 500 94

HJPLICATE MD 940355 5 481 483 0
MJPLICATE ' e' 940359 10 364 358 2

DAAAMETER !ron', Diss. (Fe) '
. DATE/ TIME ANALYZED 03/17/94 13:08 _ec BATCH NUMBER 149006

REPORTING LIMIT /DF 0.5 : UNITS:se/L' . METM00 REFERENCE ' 7380 (2) TECHNICIANJN,

ILANK : ICS 0317BA <0.5

420 West First Street
Casper, WY 82601
(307) 235 5741
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0UALITY C0NTR0L RIPORT
03/17/94

$0B IAMBER3 940355 CUSTOMER: PETROTOMICS COMPANY $TTW: STEVE PFAFF

ANALYS18 DUPLICATES REFERENCE STANDARua NATRIX SPIKES

MLYSIS ANALYSIS ANALYS!$ ANALY2ED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

TYPE SUB-TYPE I.D. VALUE (A) VALUE (8) (|A8|) VALUE RECOVERY VALUE ADDED RECOVERY

FAR&ETEttf ron,'Diss. (Fe) DATE/ TIME ANALYZED:03/17/94 13:08 QC BATCH NLMBER 149098

fEPORTikGLIMIT/DF 0.5
UNITS:mg/L METHOD REFERENCE 7380 (2) TECHNICIAN:JM

kLANK CCS 031788 <0.5
$TANDARD ICV 03170A 20.0 20.0 100

LTANDARD CCV 031708 20.9 20.0 104
LPIKE MS 940355 1 20.8 9.2 10.0 116
kPIKE MSD 940355-1 20.4 9.2 10.0 112

DUP 940355-1 9.2 9.2 0
fuPLICATE
>ARAMETER:Magnesitan, Diss. (Mg) DATE/ TIME ANALY2ED:03/16/94 13:13 OC BATCH WJMBER:149099
IEPORTING LIMIT /DFs 1 UNITS:rg/l METHOD REFERENCE :7450 (2) TECHNICIAN:JL

ILANK ICB 03168A <1

ILANK CCD 03168B <1

ILANK CCB 03168C <1

ILANK CCS 031680 <1

iTANDARD ICV 03160A 10 10 100

|TANDARD CCV 03160s 10 10 100
LTANDARD CCV 03160C 10 10 100
iTANDARD CCV 031600 10 10 100
; PIKE M51 940355-5 1820 920 1000 90
kPIKE MS2 940355-5 1790 920 1000 87
| PIKE MS1 940359 10 1850 950 1000 90
iPIKE MS2 940359-10 1860 950 1000 91

>UPLICATE MD 940355-5 920 905 2
IUPLICATE m 940359-10 950 960 1
i

LARAMETER38oron, Diss. (B) DATE/ TIME ANALYZED 03/17/94 13:14 CC SATCH NUMBER 149100

fEPORTINGLIMIT/DF:0.1 UNITS:pc/l METHOD REFERENCE :6010 (2) TECHNICIAN:JW

LANK ICS 0317BA <0.1
LANK CCB 031788 <0.1
LANK CCB 0317BC <0.1

iTANDARD ICV 0317cA 5.0 5.0 100
,TANDARD CCV 031700 4.7 5.0 94
;TANDARD CCV 03170C 4.8 5.0 96
; PIKE MS 940355 1 8.3 <0.1 10.0 83
LPIKE MSD 940355 1 8.5 <0.1 10.0 85

OPLICATE DUP 940355-1 <0.1 <0.1 NC

'AAAMETER Aluminta, Diss. (AL) DATE/ TIME ANALYZED:03/17/94 13:20 QC BATC4 NUMBER:149101

tEPORTING Li~lf/DF: 0.1 UNITS:mg/l NETHOD REFERENCE 26010 (2) TECHNICIAN:JH

lLANK ICS 0317BA <0.1
LLANK CCS 031788 <0.1
ILANK CCB 0317BC <0.1
;TANDARD ICV 0317QA 4.9 5.0 98
;TANDARD CCV 031708 4.5 5.0 90

420 West First Street
Casper, WY 82601
(307) 235 5741
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QUALITY CONTROL REPORT
03/17/94

10B IAMBER: 940355 Q1STOMER: PETROTOMICS COMPANY ATTN: STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES

iNALYSIS' ANALYSIS ANALYSl$ ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

TYPE SUS TYPE I.D. VALUE (A) VALUE (8) (jA8|) VALUE RECOVERY VALUE ADDED RECOVERY

LARANETERzAltalrus, Diss. (AL) DATE/ TIME ANALYZED:03/17/94 13:20 . CC BATCH NLMBER:149101
IEPORTlWG LIMIT /DF: 0.1 . UNITS:mg/l METMOD REFERENCE 16010 (2) TECHNICIANJN

;TANDARD CCV 03170C 4.7 5.0 94
LPIKE MS 940355-1 8.3 0.5 10.0 78

LPlKE Ms0 940355-1 8.3 0.5 10.0 78
>UPLICATE DUP 940355-1 0.5 0.4 0.1

'ARAMETER:Molytxiena, Diss. (Mo) DATE/ TIME ANALYZED:03/17/94 13:26 QC BATCH NLMBER:149102
lEPORTING LIMIT /DF: 0.05 UNITS:mg/l METHOD REFERENCE :6010 (2) ' TECHNICIAN:JN

; LANK 1C8 0317BA <0.05
ILANK CC8 031788 <0.05
kLANK CCB 0317BC <0.05
|TANDARD ICV 03170A 4.56 5.00 91

ITANDARD CCV 0317QB 4.95 5.00 99

>TANDARD CCV 03170C 4.82 5.00 96
tPIKE MS 940355 1 7.69 0.23 10.0 75

LPIKE MSD 940355-1 8.24 0.23 10.0 80

KJPLICATE DUP 940355-1 0.23 0.21 0.02

'ARAMETER: Barium, Diss. (Ba) DATE/ TIME ANALYZED:03/17/94 13:33 QC BATCH NUMBER 149104
tEPORTING LIMIT /DF: 0.05 UNITS:rg/l METHOD REFERENCE :6010 (2) TECHNICIAN:JW

ILANK CIB 0317EA <0.05
ILANK CCs 0317B8 <0.05
| LANK CCS 0317SC <0.05
hTANDARD ICV 03170A 4.70 5.00 94
TANDARD CCV 03470s 3.77 5.00 75

TANDARD CCV 03170C 4.40 5.00 88
; PIKE MS 940355-1 6.48 <0.05 10.0 65

iP!KE MSD 940355-1 7.02 <0.05 10.0 70
4)PLICATE DUP 940355 1 <0.05 <0.05 NC

'ARAMETER: Sulfate (SO4), dissolved DATE/ TIME ANALYZED:03/16/94 13:45 OC BATCH NUMBER:149105

IEPORTING LIMIT /DF: 10 UNITCteg/l METHfD REFERENCE s3'15.4 (1) ' TECHNICIAN JL

ILANK R8 DI |<10
iTANDARD LCS 0316QA cu70 2000 103

kPIKE MS1 940355 1 3520 1530 2000 100

LPlKE MS2 940355-1 3600 1530 2000 103

kiPLICATE MD 940355-1 1530 1390 10

'ARAMETERZire, Diss. (Zrt) 04TE/ TIME ANALYZED:03/17/94 13:35 QC EATCM NLMBEas149106
tEPORTING LIMIT /DFs 0.01 UNITS:rg/l WETH00 REFERENCE :7950 (2) TECHNICIAN:JM

kLANK ICS 0317BA <0.01
> LANK CCB 0317B8 <0.01
STANDARD ICV 03170A 0.99 1.00 99

420 West First Street
Casper, W 82601
(307) 235 5741
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QUALITY C0NTR0L REPQRT
03/17/94

08 IRM8ERs,:940355 : CUSTOMER: PETROTOMICS COMPANY ATTN: . STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SP!KES

NALYSIS ANALYS!S ANALYSIS ANALYZED DUPLICATE RPC or TRUE PERCENT ORIGlhAL SPIKE PERCENT-
TYPE SUS TTPE I.D. VALUE (A) VALUE (B) (|A-Bj) VALUE RECOVERY VALUE ADDED RECOVERY

ARAMETER Zinc, Diss.~ (Zn) . DATE/ TIME ANALYZED:03/17/94 13:35 .OC SATCH NUMBER:149106

pTINGLIMIT/DF: 0.01 UNITS:ms/L METHOD REFERENCE :7950 (2) . TECHNICIAN JH

| 0.01kANDARD CCV 031708 0.99 1.00 99
1.00 98slKE MS 940355-1 0.99

PIKE MSD 940355 1 1.00 | 0.01 1.00 99
UPLICATE DUP 940355-1 0.01 0.01 0.00 |
ARAMETER Nickel, Diss. (MI) DATE/ TIME ANALYZED:03/16/94 13:48 OC BATCH NUM8ER:149107

EPORTING LIMIT /DFs 0.05 UNITS:ss/l METHOD REFERENCE :6010 (2) ..TECHNICIANJL-

LANK CIB 0317BA <0.05
LANK CCB 031788 <0.05
LANK CCP 0317BC <0.05
1ANK CCB 03170 <0.05
1ANK CCB 0317BE <0.05
1ANK CCB 0317BF <0.05

[ANDARD ICV 0317QA 5.30 5.00 106

pANDARD CCV 031708 5.58 5.00 112
7ANDARD CCV 03170C 5.11 5.00 102
3ANDARD CCV 031700 4.11 5.00 82
7ANDARD CCV 03170E 5.59 5.00 112
TANDARD CCV 03170F 5.46 5.00 109
PIKE MS 940355-5 3.17 1.12 2.00 102
PIKE MSD 940355 5 3.18 1.12 2.00 103

UPLICATE DUP 940355 5 1.12 0.96 15

,ARAMETER:Vanadiun, Diss. (V) - DATE/ TIME ANALYZED 03/16/94 13:51 GC BATCH NimsER:149108
EPORTING LIMIT /DF: 0.05 UNITS:mg/l METHOD REFERENCE 36010 (2) TECHNICIAN:JL

LANK CIB 03168A <0.05
iLANK CCB 03168B <0.05
| LANK CCB 03168C <0.05
! LANK CC8 031680 <0.05
LANK CCB 03168E <0.05
LANK CC8 0316sf <0.05
TANDARD ICV 03160A 4.87 5.00 97
BANDARD CCV 03160s 5.16 5.00 103
TANDARD CCV 03160C 5.02 5.00 100

t

|TANDARD CCV 031600 3.21 5.00 64

|TANDARD CCV 03160E 4.M 5.00 99

|TANDARD CCV 03160F 4.71 5.00 94

PIKE MS 940359 10 4.94 0.80 5.00 83

51KE MSD 940359-10 5.46 0.80 5.00 93

htlCATE DUP 940359-10 0.80 0.75 6

| 420 West First Street
Casper, WY 82601
(307) 235 5741
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QUALITY CONTROL FOOTER

METHOD REFERENCES

(1) EPA 600/4 79-020, Methods for Chemical Analysis of Watee and Wastes, March 1983 ,

(2) EPA SW-846. Test Methock for Evaluating Solid Weste, Third Edition, November 1990 and July 1992 updata
(3) Standard Methods for the Examinatie of Water and Wastewater,17th,1989
(4) EPA 600/4-80432, Prescribed Prowdures for Measurement of Radionaivity in Dnnking Water, August 1980
($) Fabral Register, Friday, Oaober 26,1984 (40 CFR Part 136)
(6) EPA 600478417, Microbiological Methods for Morutonag the Enviromurn, December 1978

COMMEhrrS

(1) The data b the Laboratory Test Resuha Repcrt may ddfer from the data in the QC Report due to calculations for sanple preparation and'or dilutions.
(2) lhe " Time Analped* in the QC Report may not reflect the actual time of each analysia. The 'Date Analped" is the naual date of analpis.
(3) Soil and sludge samples are reported on a wet basis or on an *as received * basis unless otherwise indicated
(4) The data is this report are within the tunits of uncertamty speci6ed in the referenced method unless otherwise indicated
(3) Analyses performed by a subcoraract laboratory are irheta4 with an asterisk and associated code in the " Technician" data field.

Subcontract Laboratories fdsk

Core Laboratories. Anabeun, CA *AN
Core Laboratories - Aurora, CO *AU
Core Laboratories . Casper, WY *CA
Core Laboratones . Corpus Chnsti, TX *CC
Core Laborazones Houston,TX * HP
Cost Laboratones . Lake Charles, LA 'If
Core laboratones . leng Beach, CA *LB
Other Subcontracs Laboratones *XX

DEFINmONS

(1) NC = N3 Calculable due to values lower than the reporting hmit.
(2) ND . Not Detected above the reporting lunit.

OC SAMPLE IDENTIFICATIONS

BLANKS SEEES

MB = Method Blank (also r=Jerred to as a preparstion blank) MS = MatrixSpike
RB = Ranges Blank MSD = Mainx Spike Duplicats
O = hserument Blank PDS = Post Digestion Spike
ICB = InitialCalibration Blank .

BS = Blank Spike (aho referred to as a methcid spike)
CCB = Cosassung Calibratie Blank SS = SinTogate Spike
HB = Hohhng Blank (also referred to as as a storage blank)

REFERENCE STANDARDS
DUPLICATES

Cs = Calibration standard
MSD = Maria Spike Duphcate R$ = Referince Standard (also referred to as an exterza! reference standard) -
MD = MethrA Dupbcate ICV = InitialCalibrationVenfication

CCV = ConuouingCalibrationCalibration
ICS = 1.aboratory ControlSample

- 420 West First Street
Casper,WY 82601
(307) 235-5741
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LABORATORY TESTS RESULTS
03/29/94

JOB' NUMBER:j',940355' CUSTOMER: : Pent 0TOMICS COMPANY ' - ATTN: D.STE\1L PFAFF '
M '

.

51ENT!.D.........: C00318.002 ' LABORATORY 1.D...: 940355 0001
DATE SAMPLED.......: 03/01/94 DATE RECE!YED....: 03/02/94
91[] SAMPL ED . . . . . . . : 11:18 TIME RECE!VED....: 12:00
WORK DESCRIPTIOW...: 16 DC REMARKS..........: WATER

TEST' DESCRIPTION FINAL' RESULT- DETECT 10N . LIMIT''UNITS OF MEASURE' TEST NETH00.- DATEl ' TECHNICIAN

Alumirano Diss. (AL) 0.5 0.1 mg/l 6010 (2) 03/17/94 JH

3:riun, Diss. (Ba) <0.05 0.05 mg/l 6010 (2) 03/17/94 JH
,

Boron; Diss. (B) <0.1 0.1 se/l 6010 (2) 03/17/94 JH

Codolm, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL-

latclus, Diss. _ (Ce) 359 10 mg/l 7140 (2) 03/16/94 JL

3romf un, Diss. Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JH

sopper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 - JH

Iron, Diss. (Fe) 9.2 0.5 mg/L 7380 (2) 03/17/94 JH'

Magneslun, Diss. (Mg) 120 10 mg/l 7450 (2)- 03/16/94 JL -

Manganese, Diss. (Mn) 0.63 0.05 as/l 7460 (2) 03/17/94 JH

Molybdenun, Diss. (Mo) 0.23 0.05 mg/l 6010 (2) 03/17/94 JH

Jickot, Diss. (NI) 0.12 0.05 mg/l 6010 (2) 03/16/94 ' JL'

^Gtosslun, Diss. (K) 12 1 mg/l 7610 (2) 03/16/94 JL

Codium, Diss. (Na) 71 1 mg/l 7770 (2) 03/16/94 JL

!anadiun, Diss. (V) 0.51 0.05 mg/l 6010 (2) 03/16/94 JL

Ginc, Diss. (Zn) 0.01 0.01 mg/l 7950 (2) 03/17/94' JH

"edlun 226, dissolved 159 pCI/l EPA 903.1 03/16/94 NRF

edlun 226, diss., error, +/- 4.7 pCl/l 03/16/94 NRF

Radium 226, diss., LLD 0.5 pCI/l 03/16/94 hRF

l
padlun 228,' dissolved 7.0 pC1/1 904.0 (4) 03/16/94 BB-

Redlun 228, dies., error, +/- 1.9 pcl/l 03/16/94 BB

Radfue 228, diss., LLD 2.7 pcl/l 03/16/94 88 :

Thorfue 230, dissolved 0.4 pcl/l 03/15/94 DF

420 West First Street
b Casper, WY 82601'

.

(307) 235 5741
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LAB 0 RAT 0RY TE$TS RESULTS
03/29/94

JOB NUMBER: 940355 CUSTOMER: PETROTOMICS COMPANY ATTN: STEVE PFAFF

BIENT1.0.........: C00318.002 LABORATORY 1.D...: 940355 0001
DATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94
UIME SAMPLED.......: 11:18 TIME RECEIVED....: 12:00
WORK DESCRIPil0N...: 16 DC REMARKS..........: WATER

ISTDESCRIPTION FINAL RESULT DETECTION LIMlf UNITS Of NEASURE TEST METHQ) DATE TECHNICIAN

Thori m 230, diss., error, +/. 0.2 pCl/t 03/15/94 DF

Uh: rim 230, diss., LLD 0.2 pCi/l 03/15/94 DF

2tk:tinity, total 293 1 mg/l CACO 3 310.1 (1) 03/04/94 JL

sonductivity 2660 1 d e/cm 377F 120.1 (1) 03/03/94 JL

3 6.98 0.01 pH units 150.1 (1) 03/02/94 JL

kt-l Disnived Solids (TDS) 2410 10 mg/l 160.1 (1) 03/03/94 JL

Jic:rbonst) (HCO3), dissolved 358 5 mg/l 310.1 (1) 03/04/94 JL

trbonato (CO3), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Myde:xide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

lif;ta (504), dissolved 1530 10 mg/l 375.4 (1) 03/16/94 JL

Bl: ride (Cl), dissolved 59 1 mg/l 325.3 (1) 03/04/94 JL

Amoni (NH3 N), dissolved 0.8 0.1 mg/l 350.3 (1) 03/09/94 RCP

7tuoride (F), dissolved 0.2 0.1 mg/l 340.2 (1) 03/02/94 AF

31tr t3 (NO3-N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP

Nitrit) (N02-N), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

2Esenic (As), dissolved <0.002 0.002 mg/t 7061 (2) 03/16/94 JH

lend (Pb), dissolved <0.002 0.002 ng/l 7421 (2) 03/24/94 AF

Mercury (Hg), dissolved <0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF

lleni m (Se), dissolved <0.001 0.001 mg/l 7741 (2) 03/16/94 JM

Urani m (u), dissolved 0.082 0.001 mg/l 908.1 (1) 03/07/94 R$

,f., E! k

420 West First Street
Casper, WY 82601
(307) 235-5741
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LABORATORY TESTS RESULTS
03/29/94

JOB NUMBER: 1940355 CUSTOMER:fPETROTOMICSCOMPANY'' .. ATTN: .; STEVE PFAFF3

BIENT 1.D.........: C00318.002 LABORATORY 1.D...: 940355 0002
DATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94
GIME SAMPLED.......: 16:10 TIME RECEIVED....: 12:00
WORK DESCRIPTION...: 15 DC REMARKS..........: WATER

JESTDESCRIPTION= FINAL'RESULTf DETECTION LIMIT UNITS OF MEASURE. TEST METHOD DATE ) TECHNICIAN

Al min e , Diss. (AL) 7.5 0.1 mg/l 6010 (2) 03/17/94 JH

3 rim,Diss.(Ba) <0.05 0.05 og/l 6010 (2) 03/17/94 JH L

Jeron,Diss.(B) 0.1 0.1 mg/l 6010 (2) 03/17/94- JH-

Cadmium, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94. JL -

3alci m , Diss. (Ca) 3 73 10 ng/l 7140 (2) 03/16/94 JL

Bromi m , Diss. Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JH

sopper, Dies. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JH

Iron, Dits. (Fe) 3040 50 mg/L 7380 (2) 03/17/94 JH

Magnesi m , Diss. (Ms) 1240 100 mg/l 7450 (2) 03/16/94 JL'

Mangenen, Diss. (Mn) 114 5 mg/l 7460 (2) 03/17/94 JH

blybdena,Diss.(Mo) 2.38 0.05 mg/t 6010 (2) 03/17/94 JH

;lck:1,Diss.(NI) 3.87 0.05 mg/l 6010 (2) 03/16/94 JL

Pitassium, Diss. (K) 28 1 mg/l 7610 (2) 03/16/94 JL

Sodi m , Diss. (Na) 366 1 mg/l 7770 (2) 03/16/94 JL

vanadim, Diss. (V) 2.02 0.05 mg/l 6010 (2) 03/16/94 JL

Sinc, Diss. (Zn) 2.40 0.01 mg/l 7950 (2) 03/17/94 JH

2ndi m 226, dissolved 847 pCf/l EPA 903.1 03/16/94 NRF-

2adium 226,'diss., error, +/- 10.8 pCf/l 03/16/94 NRF

Tadi m 226, diss., LLD 0.5 pCl/l 03/16/94 MRF

2adi m 228, dissolved 15.6 pCi/l 904.0 (4) 03/16/94' BB-

Radi m 228, diss., error, +/- 2.3- pci/L 03/16/94 BB

!adi o 228, diss., LLD 2.7 pcl/l 03/16/94 BB

Chorium 230, dissolved 0.7 pCl/l 03/15/94 DF

- q. 7, . n g T-e P T* r . 420 West First Street
.| ,& T.i; hbb J. tab 4N, N $- Casper, WY 82601

(307) 233 5741
!
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LABORATORT TESTS RESULTS
03/29/94

JOS NUMBER 2 940355 CUSTOMER: PETROTDMICS COMPANT ATTN: STEVE PFAFF

CLIENT I.D.........: C00318.002 LABORATORT 1.D...: 940355 0002
DATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94i

. TIME SAMPLED.......: 16:10 TIME RECEIVED....: 12:00
'

WORK DESCRIPTION...: 15 DC REMARKS..........: WATER

TEST DESCRIPTION FINAL RESULT DETEcilom LIMIT UNITS OF MEASURE TEST METHOD DATE TECHNICIAN

Thorium 230, diss., error, +/- 0.3 pCi/l 03/15/94 DF

- Th:rium 230, diss., LLD 0.2 pCl/l 03/15/94 DF

Alkalinity, total 120 1 mg/' CACO 3 310.1 (1) 03/04/94 JL

: Condxtivity 11800 1 urrho/cm G77F 120.1 (1) 03/03/94 JL

pH 5.85 0.01 pH units 150.1 (1) 03/02/94 JL

T:tal Dissolved Solids (TDS) 19200 10 mg/l 160.1 (1) 03/03/94 JL

Bicarbonata (HCO3), dissolved 146 5 mg/l 310.1 (1) 03/04/94 JL

C:rbonat] (CO3), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Hydroxide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Sulfsts (S04), dissolved 11900 10 mg/l 375.4 (1) 03/16/94 JL

; Chitride (Cl), dissolved 318 1 mg/l 325.3 (1) 03/04/94 JL

Ammonia (NH3 N), dissolved 17.5 0.2 mg/l 350.3 (1) 03/09/94 ACP:

Fluoride (F), dissolveJ 7.1 0.1 mg/l 340.2 (1) 03/02/94 AF

: Nitrat] (NO3-W), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP

: Nitritt (N02 N), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

Arsenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 JH

Lead (Pb), dissolved 0.013 0.002 mg/l 7421 (2) 03/24/94 AF

; Mercury (Hg), dissolved <0.0002 0.0002 rng/l 7470 (2) 03/03/94 AF

: Selenius (Se), dissolved <0.001 0.001 se/l 7741 (2) 03/16/94 JH

! Uranium (U), dissolved 0.003 0.001 mg/l 908.1 (1) 03/07/94 RS

420 West First Street'

/+ m r*J.A D .! d p r y! 7". f,j f" . -
- ^ .

-- m- m
[ Casper, W 82601fM
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LAB 0 RAT 0RY TESTS RESULTS
03/29/94

Jos IRmsf.R | 940355. - CUSTOMER: PETR0TOMICS COMPANYI IATTN:JSTEVEPFAFF.

b!ENTI.D.........: C00318.002 LABORATORY I.D...: 940355-0003
DATE SAMPLED.......: 03/01/94 DATE RECE!VED....: 03/02/94
JIME SAMPLED.......: 16:50 TIME RECEIVED....: 12:00
WORK DESCRIPTION...: ER 1 REMARKS..........: WATER

TEST DESCRIPT10NO FINAL RESULT- DETECTION LIMIT. UNITS OF MEASURE 7EST METHODz DATE TECHNICIAN

2tunina, Diss. (AL) <0.1 0.1 mg/l 6010 (2) 03/17/94 JN'

'briun, Dios. (Ba) <0.05 0.05 mg/l 6010 (2) 03/17/94 JN

D on, Diss. (8) <0.1 0.1 ng/l 6010 (2) 03/17/94 JN -

jednlum, Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

Calcium, Diss. (Ca) 6 1 mg/l 7140 (2) 03/16/94 JL

Brealun, Diss. Cr) <0.05 0.05 mg/L 7190 (2) 03/15/94 .' N

3cpper, Df:s. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JN

Oron, Dies. (Fe) 0.6 0.5 mg/L 7380 (2) 03/17/94 JN-

8tagneslun, Diss. (Mg) 3 1 mg/l 7450 (2) 03/16/94 JL

,Mangenen. Diss. (Mn) 0.22 0.05 mg/l 7460 (2) 03/17/94 JM
'

.

I
notybdenun, Diss. (Mo) <0.05 0.05 mg/l 6010 (2) 03/17/94 JN

!!ckil, Diss. (NI) 0.08 0.05 mg/l 6010 (2) 03/16/94 JL

Potasitun, Diss. (K) 1 1 ag/l 7610 (2) 03/16/94 JL

l
|Sodlun, Diss. (Na) 7 1 mg/l 7770 (2) 03/16/94 JL

Mfun, Diss. (V) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

Sinc, Diss. (Zn) 0.02 0.01 mg/l 7950 (2) 03/17/94 JM

Cadlun 226, dissolved 1.6 pC1/1 EPA 903.1 03/16/94 NRF

2ndlun 226, dias., error, +/- 0.6 pC1/L 03/16/94 NRF

Radium 226, diss., LLD 0.5 pCf/L 03/16/94 NRF

.edlun 228, dissolved 0.8 pcl/l 904.0 (4) 03/16/94 BB

medium 228, diss., error, +/- 1.6 pcl/l 03/16/94 BB

Radium 228, diss., LLD 2.7 pCl/l 03/16/94 B8

Thortun 230,' dissolved 0.6 pCf/l 03/15/94 DF

Wf ':. " 9 9 0." " 420 West First Street,--& pNDI'J' bbDJA-
. ,qJM Casper, WY 82601'

(307) 235 5741
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LABORATORY TESTS RESULT 5
03/29/94

JOS NUMBER D 940355; ,CUSTOMERt: PETROTCMICS COMPANY - ATTN y STEVE PFAFFJ

BLENT 1.D.........: C00316.002 LABORATORY l.D...: 940355 0003
DATE SAMPLED.......: 03/01/94 DATE RECEIVED....: 03/02/94
GIME SAMPLED.......: 16:50 TIME RECEIVED....: 12:00
WORK DESCRIPTION...: ER-1 REMARKS..........: WATER

(STDESCRIPTION. FINAL RESULT DETECTION LIMIT UNITS OF MEASURE TEST METHOD _.. DATE } TECHNICIAN

Chorlun 230, diss., error, +/- 0.4 pCI/l 03/15/94 DF

Chirlun 230, diss., LLD 0.4 pCi/l 03/15/94 DF

2Lkelinity, total 16 1 mg/l CACO 3 310.1 (1) 03/04/94 JL.

3cnductivity 101 1 u9ho/cm G77F 120.1 (1) 03/03/94 JL +

32 7.40 0.01 pH unfts 150.1 (1) 03/02/94 JL

9ttal Dis 3ctved Solids (TDS) 46 10 mg/l 160.1 (1) 03/03/94 JL

Bicarbonata (HCO3), dissolved 20 5 mg/l 310.1 (1) 03/04/94 JL

trbonat2 (CO3), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL
,

H,ydroxide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Sulfate (804), dissolved 20 10 mg/l 375.4 (1) 03/16/94 JL

$ttride (Cl), dissolved 3 1 mg/l 325.3 (1) 03/04/94 JL

Afsnonic (NH3 N), dissolved <0.1 0.1 mg/l 350.3 (1) 03/09/94 RCP

Fluoride (F), dissolved 0.3 0.1 mg/l 340.2 (1) 03/02/94 AF

Dltrata (NO3 N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP

Jitrits (N02 N), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

3rsenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 'JH

Lead (Pb), dissolved <0.002 0.002 mg/l 7421 (2) 03/24/94 AF

Mercury (Hg), dissolved <0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF

'selenium (Se), dissolved <0.001 0.001 mg/l T/41 (2) 03/16/94 JH

tranius (U), dissolved <0.001 0.001 mg/l 908.1 (1) 03/07/94 RS-

p 7- 1
- r 420 West First Street 1

h gdJC g< < *i;
.. .;.

[h/ '

Casper, WY 82601''

(307) 235 5741
,
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LABORATORY TESTS RESULTS
03/29/94

JOBNUMBER:?940355, ? CUSTOMER:fPETROTOMtCSCOMPANY= JfATTN 2 STEVE PFAFF

CLIENT I.D.........: C00318.002 LABORATORY 1.D...: 940355 0004
DATE SAMPLED.......: 03/02/94 DATE RECEIVED....:.03/02/94
TIME SAMPLED.......: 09:03 TIME RECE!VED....:.12:00
WORE DESCRIPTION...: 14 DC REMARKS..........: WATER

TEST DESCRIPTION . FINAL RESULT ' DETECTIONLIMIT| UNITS Of. MEASURE' TEST METHOD ' DATE' ,TECHNICIAd -

Aluminum, Diss. (AL) 0.8 0.1 mg/l 6010 (2) 03/17/94 JM

Bari m , Diss. (Bs) <0.05 0.05 mg/l 6010 (2) 03/17/94 JM

Boron, Diss. (B) <0.1 0.1 mg/l 6010 (2) 03/17/94 JM'
*

'Ca &l m ,'Diss. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL~

Calci m , Diss. (Ca) 535 50 mg/l 7140 (2) 03/16/94 'JL

3romi m , Diss Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JM

?opper, Diss. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JM

Iron, Diss. (Fe) 523 5 mg/L 7380 (2) 03/17/94 JN -

Magnesium, Diss. (Ms) 925 50 mg/l 7450'(2) 03/16/94 JL -

Manganes:, Diss. (Mn) 40.5 0.5 mg/l 7460 (2) 03/17/94- JN

Molybden a , Diss. (Mo) 1.09 0.05 mg/l 6010 (2) 03/17/94 JN

Jicket, Diss. (NI) 0.60 0.05 mg/l 6010 (2) 03/16/94 JL'

%tassim, Diss. (K) 22 1 mg/l 7610 (2) 03/16/94 ' JL

Sodim, Diss'. (Na) 414 1 mg/l 7770 (2) 03/16/94 JL

!anadium, Diss. (V) 1.60 0.05 mg/l 6010 (2) 03/16/94 JL

Sinc, Diss. (2n)- 0.08 0.01 mg/l 7950 (2) 03/17/94 JH-

Radi m 226, dissolved 1230 pCi/l EPA 903.1 03/16/94 NRF

Radium 226,- diss., error, +/- 13.0 pCl/l 03/16/94 NRF

Radi m 226, diss., LLD 0.5 pC1/l 03/16/94 NRF-

Radium 228, dissolved- 10.9 pCf/l 904.0 (4) 03/16/94 BB

~

Radius 228, diss., error, +/- 2.1 pCi/l 03/16/94 BB

Radium 228, diss., LLD 2.7 pCf/t 03/16/94 BB >

Thorium 230, dissolved 1.1 pCf/t 03/15/94 DF

n- 420 West First Street-- y e!-j M6j*Q_T_ID f_u. hJ. ~ ~,*X Casper, WY 82601AT.

; t 1.4 (307) 235-5741.
' "
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LABORATORY TESTS RESULTS
03/29/94 .

JOB IRASER:(940355 ~ ; CustosER: 1 PFTR070MICS COMPANYf EATTN iSTEVE PFAFF

$1ENT ! .D.'. . . . . . . . : C00318.002 LAAORATORY I.D...: 940355 0004 .

DATE SAMPLED.......: 03/02/94 DATE RECE1VED....: 03/02/94 e

UINE SAMPLED. . . . . . . : 09:03 TIME RECElvED....: 12:00 !

WORK DESCRIPfl0N...: 14 DC REMARKS..........: WATER

TEST' DESCRIPTION FINAL' RESULT' DETECTION LIMIT UNITS OF MEASURE . TEST METHOD' DATE "TECNNICIAN +

Ohori a 230, diss., error, +/- 0.4 pct /l 03/15/94 DF

Chori m 230, diss., LLD 0.4 pCl/t 03/15/94- DF
t

Olk:Linity, total 360 1 mg/l CACO 3 310.1 (1) 03/04/94 JL

Sonductivity 8640 1 udio/cm 877F 120.1 (1) 03/03/94' JL

@- 6.16 0.01 pH units 150.1 (1) C3/02/94 JL

Ustat Dits:tved Solids (TDS) 10900 10 sq;/ L 160.1 (1) 03/03/94 ~ JL

Oicirbonata (HCO3),' dissolved 439 5 sq;/l 310.1 (1) 03/04/94 JL

3crbonata (C03), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Hydroxide (OH), dissolved <1 1 mg/l 310.1 (1)- 03/04/94 JL i

Glf;ts (SO4), dissolved 6640 to mg/l 375.4 (1) 03/16/94- JL

$ts. ride (CL),' dissolved 342 1 mg/l 325.3 (1) 03/04/94 JL

'

:Asmonis (NN3 N), dissolved 1.2 0.1 mg/l 350.3 (1) 03/09/94 RCP'

Dluoride(F),' dissolved 0.1 0.1 mg/l 340.2 (1) 03/02/94 AF

Jitrat3 (NO3-N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP

Zitrits(NO2N), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

Orsenic (As), dissolved <0.002 0.002 mg/l 7061 (2)~ 03/16/94 . JH .

aeed (Pb), dissolved <0.002 0.002 ne/l 7421 (2) 03/24/94 . AF *

heury(Hg), dissolved <0.0002 0.0002 mg/l 7470 (2) 03/03/94- AF

blenim(Se), dissolved <0.001 0.001 mg/l 7741 (2). 03/16/94 ' JH

3rania (U), dissolved 0.032 0.001 mg/l 908.1 (1) 03/07/94 . RS -

i

' AMENDED IIEFORT

420 West First Street *

Casper, WY 82601
(307) 235 5741
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LASORATORY TESTS .RESULTS
03/29/94

JosimaWER:j940355. [CUSTOMERanPETROTOMICSCOMPANY ' ATTN:7 STEVE PFAFF

CLIENT I.D...,.....: C00318.002 LABORATORY I.D...: 940355 0005
DATE SAMPLED.......: 03/02/94 DATE RECEIVED....: 03/02/94'
TIME SAMPLED.......: 09:33 TIME RECEIVED....: 12:00
WORK DESCRIPfl0N...: 41 CD REMARKS..........: WATER

TEST DESCRIPTION? FINAL RESULT- DETECTION LIMIT.' UNITS OF MEASUREj -

TEST.METHOOL DATE( ; TECHNICIAN

Aluminun, Diss. (AL) 0.7 0.1 mg/l 6010 (2) 03/17/94 - JH |

serim,01:2. (Be) <0.05 0.05 mg/l 6010 (2) 03/17/94 JH

soron, DI:s. (B) <0.1 0.1 mg/l 6010 (2) 03/17/94 JH

Cadatum, DI:s. (Cd) <0.05 0.05 mg/l 6010 (2) 03/16/94 JL

tLelm, Diss. (Ce) 481 10 mg/l 7140 (2) 03/16/94' JL-

$romlun, Diss. Cr) <0.05 0.05 mg/l 7190 (2) 03/15/94 JH

Copper, DI:s. (Cu) <0.05 0.05 mg/l 7210 (2) 03/15/94 JH '

Bron, Diss. (Fe) 520 5 mg/L 7380 (2) 03/17/94 JH
r

Magneslun, Diss. (Ms) 920 50 mg/l 7450 (2) 03/16/94 JL

F,angenes), Diss. (Mn) 41.0 0.5 mg/t 7460 (2) 03/17/94 JH:

Molybdenun, Diss. (Mo) 1.00 0.05 mg/l 6010 (2) 03/17/94 JN

bpicket, Diss. (NI) 1.12 0.05 mg/l 6010 (2) 03/16/94 EJL

I
Potassi m , Diss. (K) 20 1 mg/l 7610 (2) 03/16/94 JL .

'

(Sodlun, Diss. (Na) 420 1 mg/l 7T70 (2) 03/16/94 JL-

benadlun, Diss. (Y) 2.49 0.05 mg/L 6010 (2) 03/16/94 JL

inc, DI:s. (Zn) 0.09 0.01 mg/l 7950 (2) 03/17/94 JH

<Radfue 226, dissolved 1450 pC1/L EPA 903.1 03/16/94 NRF
9

|Redium226,diss., error,+/-'

14.1 pCi/t 03/16/94 NRF

Jadium 226, diss., LLD 0.5 pCl/l 03/16/94 . NR F

adi m 228, dissolved 14.0 pct /t 904.0 (4) 03/16/94. - BB

Radium 228, diss., error, +/- 2.2 pcl/l 03/16/94 BB

Redlun 228, diss., LLD 2.7 pcl/l 03/16/94- BB'
f

Thorium 230, dissolved 0.9 541/l 03/15/94 DF

,

MENDED EE? ORT $$O2E"
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JOB NUMBER: 940355> -CUSTOMER:'.PETROTOMICS COMPANY 1 ATTN: : STEVE PFAFF

b!ENT!.0.........: C00318.002 1.ABORATORY I.D...: 940355-0005
DATE SAMPLED.......: 03/02/94 DATE RECEIVED....: 03/02/94
91ME SAMPLED.'......: 09:33 TIME RECEIVED....: 12:00
WORK DESCRIPTION...: 41 CD REMARKS..........: WATER

TEST DESCRIPTION - FINAL RESULT DETECTION LIMIT UNITS OF MEASURE : TEST. METHOD - DATE . TECHNIC AN

Uhorita 230, diss., error, +/- 0.3 pci/t 03/15/94 DF

Chorita 230, diss., LLD 0.1 pcl/l 03/15/94 DF

Olk tinity, total 370 1 mg/l CACO 3 310.1 (1) 03/04/94' JL

Corvisctivity 8750 1 tmho/cm G77F 120.1 (1) 03/03/94 JL

3D 6.20 0.01 pH units 150.1 (1) 03/02/94 JL *

3ct:1 Ofrs:tved Solids (TDS) 10600 10 mg/l 160.1 (1) 03/03/94 JL

Jicarbonata (HCO3), dissolved 451 5 mg/l 310.1 (1) 03/04/94 JL
;

brbonate(CO3), dissolved <1 1 mg/l 310.1 (1) 03/Gi/94 JL -

Hydrixide (OH), dissolved <1 1 mg/l 310.1 (1) 03/04/94 JL

Jutf:te (804), dissolved 6400 10 mg/l 375.4 (1) 03/16/94 JL

attride (tt), dissolved 332 1 mg/t 325.3 (1) 03/04/94 JL

Ammonia (CH3-N), dissolved 1.2 0.1 mg/l 350.3 (1) 03/09/94 RCP

Fluoride (F), dissolved 0.1 0.1 mg/l 340.2 (1) 03/02/94 AF

Wltrata (NO3-N), dissolved <0.05 0.05 mg/l 353.3 (1) 03/05/94 RCP

Jitrit) (N02-N), dissolved <0.02 0.02 mg/l 354.1 (1) 03/02/94 JL

2rsenic (As), dissolved <0.002 0.002 mg/l 7061 (2) 03/16/94 JH

lead (Pb), dissolved 0.002 0.002 mg/l 7421 (2) 03/24/94 AF

Mercury (Hg), dissolved 0.0002 0.0002 mg/l 7470 (2) 03/03/94 AF

Selenium (Se), dissolved <0.001 0.001 mg/t 7741 (2) 03/16/94 JH

Iranita (U), dissolved 0.026 0.001 mg/l 908.1 (1) 03/07/94 RS

AMENDED REPORT
420 West First Street
Casper WY 82601s

(307) 235 5741
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QUAL 1YY C0NTR0L REPORT
03/29/94

JM NUMBER: 940355 CUSTOMER: PETROTONICS COMPANY -ATTN: STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SP!KES

ANALYS!$ ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIG]NAL SP!KE PERCENT

TYPE SUB-TYPE !.D. VALUE (A) VALUE (B) (|AB|} VALUE RECOVERY VALUE ADDED RECOVERY

PARAMETER: Vanadium, Olst. (V) DATE/ TIME ANALYZED:03/16/94 13:51 ~CC BATCH NUMBER 149108
REPORTING LIMIT /DFs 0.05 UNITS:ag/l METHOD REFERENCE :6010 (2) TECHNICIAN:JL

CLANK CCB 0316BC. <0.05
BLANK CCB 031680 <0.05

CCB 0316BE <0.05
| BLANKSLANK CCB 0316BF <0.05
' STANDARD ICV 0716cA 4.87 5.00 97
STANDARD CCV 031608 5.16 5.00 103
STANDARD CCV 03160C 5.02 5.00 100
STANDARD CCV 031600 3.21 5.00 64
STANDARD CCV 0316QE 4.96 5.00 99
STANDARD CCV 03160F 4.71 5.00 94
SPIKE MS 940359-10 4.94 0.80 5.00 83

| SPIKE MSD 940359-10 f.46 0.80 5.00 93
| DUPLICATE DUP 940359-10 0.80 0.75 6
l

| PARAMETER: Lead (Pb), dissolved
.

DATE/ TIME ANALY2ED:03/24/94 16:11 . QC SATCH NUMBER 149387
' REPORTING LIMIT /DFs 0.002 UNITS:mg/l METHOD REFERENCE 27421 (2) TECHNICIAN:AF

SLANK ICB 0324BA <0.002
PLAV7 CCB 0324BB <0.0C
at? . CCB 0324BC <0.002
|B., O ICAL ICAL1 <0.002
!STANDAkD ICV 0324QA 0.052 0.050 104
STANDARD CCV 032408 0.052 0.050 104

| STANDARD CCV 03240C 0.053 0.050 106
isTANDARD ICAL ICAL2 0.025 0.025 100
| STANDARD ICAL ICAL4 0.050 0.050 100
ISTANDARD ICAL ICAL5 0.100 0.100 100
SPIKE MS 940449-10 0.048 <0.002 0.050 9
DUPLICATE DUP 940449-10 <0.002 <0.002 NC

C QDED REPORT

420 West First Street
Casper, WY 82601
(307) 235-5741
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QUALITY C0NTR0L REP 0RT
03/29/94

' STEVE PFAFF.- JOS NUM8ER: 940355. CUSTOMER: PETROTOMICS CDNPANT ATTN: :

ANALYS!S DUPLICATES REFERENCE STANDARDS K4TRIX SPIKES

ANALYSIS ANALYS18 ANALYSl$ ANALYZED DUPLICATE RPD or TRUE' PERCENT ORIGINAL $ PIKE PERCENT

= TYPE SUB TYPE 1.D. VALUE (A) VALUE (B) (|A-B|) VALUE RECOVERY VALUE ADDED RECOVERY

a

P ARAMETER: Fluoride'(F),' dissolved ' . . DATE/ TIME ANALYZED:03/02/94 ' 16:22 - - QC BATCH NUMBER;148649

REPORi!%G LIMIT /DFs 0.1'' UNITS:ug/1 NETH00 REFERENCE - 3340.2 (1) TECHNICIAN:AF-

"JK ICB 940031 <0.1
P CCB 940032 <0.1

;DARD ICV 940028 5.0 5.0 100

's ANDARD CCV 940029 5.1 5.0 102
STANDARD LCS 940030 5.2 5.0 104

$PtKE MS1 940355-5 0.6 0.1 0.5 100
SP1KE MS2 940355-5 0.6 0.1 0.5 100

jDUPL1CATE MD 940355 2 7.1 7.1 0

! PARAMETER:pH ~ DATE/ TIME ANALYZED:03/02/94 15:30 QC BATCH NUMBER:148693
.

'REPORTICG LIMIT /DF: 0.01. UNITS:pH snits METHOD REFERENCE . 150.1 (1) TECHNIC!AN:JL

STANDARD LCS BUFFER 7.00 7.00 100
gDUPLICATE MD 940357-1 7.42 7.44 0

PAAAMETER Conductivity DATE/ TIME ANALYZED 03/03/94 .11:00 QC BATCH NUMBER:148695
REPORTlWG LIMIT /DF ;1 ' UNITS:udio/cm 377F METNCO REFERENCE :120.1 (1)

'

TECHNICIAN:JL

STANDARD LCS LO303401 152 147 103
STANDARD LCS LO303402 1420 1410 101

STA C ARD LCS LO303403 12900 12900 100
OUPLICATE MD 940355 5 8750 8710 0
DUPLICATE MD 940359-10 14800 14900 1

TARAMETER: Mercury (Hg), dissolved . DATE/ TIME ANALYZED 03/03/94 10:01 QC BATCH NUMBER:148747
REPORT!%G LIMIT /DF 0.0002VNITS:mg/l' METHOD REFERENCE 37470 (2) ' TECHNICIAN:AF

BLANK 3CB A94099 <0.0002
BLANK CCB A94104 <0.0002
BLA2K PB REAGENT <0.0002
STANDARD ICV /LCS A94103 0.0021 0.0020 105
STANDARD CCV/LCS A94104 0.0022 0.0020 110
SPIKE MS1 940355 5 0.0022 0.0002 0.0020 100 J. -

SPIKE MS2 940355 5 0.0022 0.0002 0.0020 100
SPIKE MS 940359 10 0.0017 <0.0002 0.0020 85

DUPLICATE MD 940359 10 <0.0002 <0.0002 NC

PARAMETER:Atkal{nity; total ' DATE/ TIME ANALYZED 03/04/94 ;13:26. QC RATCH NUMBER:148752
REPORTING LIMIT /DF:'1: , UNITS:mg/l CoC03 METHCO REFERENCE :310.1 (1) : TECHNICIAN!JL'

STANDARD LCS BUFFER 7 7 100
STANDARD LCS BUFFER 4 4 100
DUPLICATE 80 940359-1 <1 <1 NC

DUPLICATE MD 940355 5 370 370 0
DUPLICATE MD 940357-3 280 280 0

420 West First Street
Casper, W 82601
(307) 235 5741
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QUALITY C0NTR0L REPQRT
03/29/94

._

JOB NUMBER:- 940355 CUSTOMEC: PETRDTOMICS COMPANY- . ATTN . STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES
_

'NALYSIS ANALYS!$ ANALYS!$ ANALYZCD DUPLICATE RPD or TRUE PERCENT OP!GINAL- SPIKE PERCENTA

| TVPE SUS-TTPE I.D. VALUE (A) VALUE (B) (|ABj) VALUE RECDVERY VALUE ADDED RECOVERY

ARAMETER:Cbrbonate {CO3), dissolved - .DATE/ TIME ANALYZED:03/04/04 13:36.| QC RATCH NUMBER:148753
EPORVING L.lMIT/DFs 1 . UNITS:mg/L METHCD REFERENCE 1 3310.1 (1). TECHNICIAN:JL

TACDARD LCS BUFFER 7 7 100

3fACDARD LCS BUFFER 4 4 100
DUPLICATE MD 940359-1 <1 <1 NC

DUPLICATE MD 940355 5 <1 <1 NC

DUPLICATE MD 940357-3 <1 <1 NC

MRAMETER Bicarbonate (HCO3), dissolved - DATE/ TIME ANALTZED:03/04/94 13:42 .QC BATCH NUMBER 148754
5 5 UNITS:mg/l METHOD REFERENCE :310.1 (1)- TECHNICIAN:JL-APC2TICG LIMIT /DF: ,

LICATE MD 940359 1 <5 <5 NC

LICATE MD 940355 5 451 451 0
%!PLICATE MD 940357-3 342 342 0

)UPLICATE MD 940359 7 116 122 5

?ARAMETER:Mydroxide (OH), dissolved DATE/ TIME ANALYZED:03/04/94 14:44 - QC BATCH NUMBER:148755
' '

XPC3TINGLIMIT/DF: 1 _ UNIT 8:mg/l METHCD REFERENCE 2310.1 (1) TECHNICI AN:.it ;
-

KIPLICATE MD 940359-1 <1 <1 NC

MJPLICATE MD 940359 10 <1 <1 NC 7

!UPLICATE MD 940355-5 <1 <1 NC

?ARAMETER: Total Dissolved Solids (TD3) DATE/ TIME ANALYZED:03/03/94 13:00 QC BATCH NUMBER:148763

)EPORTINGLIMIT/DF 10 UNITS:mg/l METHC0 REFERENCE 160.1 (1)- TECHNICIAN:JL

|
MANK REACENT O! <10

3TACDARD LCS LO303404 90C 1000 99

%)PLICATE MD 940355 5 10600 10700 1

jUPLICATE MD 940357 3 12400 12400 0
30PLICATE MD 940342 1 1400 1390 1

)ARAMETER: Chloride (Ct), dissolved L ~ DATE/ TIME ANALYZED:03/04/94 .15:00 QC BATCH NUMBER:148781

)EPC3TINGLIMIT/DF: 1 UNITS:mg/l. METHOD REFERENCE 2325.3 (1) TECHNICIAN:JL w

JLACK RB D1 1

31ACDASD LCS LO304404 499 500 100

3 PIKE MS 940342 1 108 59 50 98
3 PIKE MS 940359-10 450 352 100 98
BP!KE MS 940359-7 161 113 50 96
NIKE - MS 940359-8 125 75 50 100

PIKE MS 940367 10 235 137 100 98
3tOLICATE MD 940342-1 59 59 0

30PLICATE MD 940355 5 332 328 1

30PLICATE MD 940359 10 352 352 0

buPLICATE MD 940367-10 137 137 0

420 Uest First Street
Casper, WY 82601
(307) 235-5741
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JOB CUMBER: .940355 CUSTONER: FfTROTONICS COMPANT ATTN: STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RP0 or TRUE PERCENT ORIGINAL SPIKE PERCENT

.TVPE SUB-TYPE 1.0. VALUE (A) VALUE (B) (|AB|} VALUE RECOVERY VALUE ADDED RECOVERY

PARAMETER:Oltrite (W02-N), dissolved DAtE/ TIME ANALYZED:03/02/94- 15:45 OC BATCM NUMBER 148782

REPORTIDG LIMIT /DFs 0.02 UNITS:me/l METHCD REFERENCE 3354.1 (1) TECNN!CIAN:JL

BLACK REAGENT DI <0.02
STANDCJtD LCS LO302408 0.05 0.05 100
SplKE MS 940355-1 0.05 <0.02 0.05 100

DDLICATE MD 940355 1 <0.02 <0.02 NC

PARAMETER:Uranlurn (U), dissolved DATE/ TIME ARALY2ED:03/07/94' 09:09 QC BATCH NUMBER 148802

REPORTlWG LIMIT /DF UNITS:mg/l METWOO REFERENCE 3908.1 (1) TECHNICIAN:R$

klokK MB MB1UNO307 <0.001
BLANK CCB ugu308 CCB10NO307 <1.0

' BLANK CCB ugC308 CCS2UNO307 <1.0
BLANK CCB ugu308 CCB3UNO307 <1.0
BLACK CCB ugu308 CCB4UNO307 <1.0
BLONK CCB ugu308 CCB5UN0307 <1.0
STANDASD LCS LC1UNO307 0.041 0.035 117
STANDA3D LCS LC2VNO307 0.041 0.035 117
STANDARD CCV ugU308 CCv1UNO307 1000 1000 100
STANDARD CCV ugu308 CCV2VNO307 997 1000 100
STACDARD CCV ugU308 CCV30NO307 999 1000 100

STACDARD CCV ugu308 CCV4UN0307 9950 10000 100
STANDQRD CCV ugu308 CCv5UNO307 9860 10000 99
EP!KE MS 940363 1 0.105 0.001 0.100 104-
DUPLICATE MD 940363-1 0.001 0.001 0

PARAMETER Sulfate (504), dissolved DATE/ TIME ANALY2ED:03/07/94 17:50 -QC BATCH NUMBER:148805

REPCTIOG LIMIT /DFs 10 UNITS:mg/l METHCD REFERENCE :3 75 .4 (1) TECHNICIAN:AF

BLANK ICS A030715 <10
BLANE CCB A030715 <10
BLANK PB A030712 <10
STANDARD ICV /LCS A030712 2010 2000 100

: STANDARD CCY/LCS A030714 1980 2000 99
SPIKE MS 940355 1 2390 1210 1000 118

SPl[E MSO 940355-1 2390 1210 1000 118-
SP!KE MS 940359-7 2010 1150 1000 B6

$ PIKE MS 940367 2 2250 1110 1000 114

DUPLICATE MD 940363 1 206 230 11

DUPLICATE MD 940355-2 14200 14800 4

DUPLICATE e 940359-7 1150 1090 5

DUPLICATE e 940367 7 1200 1180 2

PARAMETER:Anemonla'(WH3-N), dissolved ' DATE/ TIME ANALYZED 03/09/94 12:39.. oC BATCM WUMBER:148842

REPORT 10G LIMIT /DF: 0.1 UNITStag/l METHOD REFERENCE I550.3 (1) TECHNICIAN:RCP

BLACK ICS <0.1
BLANK CCB <0.1

420 West First Street
Casper, WY 82601
(307) 235 5741
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WQB muMBEasL 940355. CUSTOMER:;-PETR0T0MICS COMPANY KATTN: 'ST[VE PFAFF

f- ANALYS!$ DUPL] CATES REFERENCE STANDARDS MATRIX SPIKl$

ANALTSIS ANALYS!$ ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

l. TYPE SUB-TYPE -I.D. VALUE (A) VALUE (B) (|A-B|) VALUE RECOVERY VALUE ADDED RECOVERY

. C BATCH NUMBER 148842PARAfETER Amunonia (NK3-N), dissolved - DATE/ TIME ANALYZED:03/09/94 12:39 Q

REPORTING LIMIT /DF: 0.1 ' UNITS:mg/l- ' HETH00 REFERENCE :350.3 (1) TEchWICIAN:RCP

JANDARD LCS LCS1 5.1 5.0 102
'

gANDARD LCS LCS2 4.9 5.0 98 1

1KE MS1 940359-4 4.8 <0.1 5.0 964slKE MS2 ' 940359 4 4.9 <0.1 5.0 98
DUPLICATE MD1 940359-5 <0.1 <0,1 NC

DUPLifATE MD2 940359-5 <0.1 <0.1 NC

PARAMETER 8 Radium 226, dissolved DATE/ TIME ANALYZED:03/16/94 11:50 QC BATCM NUMBER 149058

M TING LIMIT /DFs UNITS:pcl/l - METHOD REFERENCE 3903.1 (4), TECHNICIAN NRF

[TANDArb
ANK MB MB2R60310 ND

J LCS LC1R60310 14.6 15.0 97

j3!KE MS 940367-4 68.8 47.4 21.4 100

DUPLICATE 80 940367-8 61.1 62.8 3 ,

DUPL]CATE MD 940367 10 57.9 63.2 9

PARAMETER:Selenlun (Se), dissolved DATE/ TIME ANALTZED:03/16/94. 14:45 : OC BATCM NUMBER:149066
REPORTING LIMIT /DFs 0.001 UNITSing/l METHCD REFERENCE ' 37741.(2). TECHNICIAN JH

BLANK ICB 0316BA <0.001
' LANK CCB 03168B <0.001

HANK CCB 0313BC <0.001
jfANDARD ICV 0316QA 0.009 0.010 90

qTANDARD CCV 031608 0.010 0.010 100
0.010 110JTANDARD CCV 03160C 0.011 -

DIKE MS 940355 2 0.010 <0.001 0.010 100

31KE MSD 940355-2 0.011 <0.001 0.010 110
DUPLICATE DUP 940355 1 <0.001 <0.001 NC

PARAMETER:Redlun 228, dissolved . . DATE/ TIME ANALTZED:03/16/94 15:37 QC BATCH NUMBER:149071
REPORTING LIMIT /DFs ~ ' UNITS:pCl/l. . METHOD REFERENCE ' 3904.0 (4) TECHNICIAN BB

; LANK . MB. MB2R80310 0.8 ;

JTANDARD LCS LC1R80310 13.8 15.0 92

?!KE MS 940367 1 21.5 3.5 21.4 84 ,

31KE MS 940367 7 23.6 4.4 21.4 90 !
DUPLICATE MD 940367-8 15.9 16.1 1 ')
DUPLICATE MD 940367-10 14.6 14.1 3

PARAMETERsThorium 230, dissolved - . .DATE/ TIME ANAL 7 ZED:03/15/94 116:27.- OC BATCH NUMBER 149081 .

REPORTING LIMIT /DFs- '' 11 mitts:pCf/t METHOD REFERENCE . TECHNICIAN:0F I

] LANK MB MB1T0309 0.2
BLANK MB MB2T0309 0.1
UTANDARD LCS ST170309 17.8 17.0 105

3ANDARD LCS LC1T0309 16.5 17.0 97

420 West First Street
Casper, WY 82601 1

(307) 235-5741
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Joe NUMBER: 940355 ' CUSTOMER: PETROTOMICS COMPANY .' ATTN STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES

ANALYS!$ ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

T7PE SUB TYPE 'l.D. VALUE (A) VALUE (B) (|AB|) VALUE RECOVERY VALUE ADDED RECOVERY

PARAMETER:Thorlum 230, dissolved. .DATE/ TIME AkALYZED:03/15/94 16:27 OC BATCH NUMBER:149081

REPORTICL LIMIT /DFs -' UNITS:pCI/l METHOD REFERENCE TECHNICIAN:DF

SPIKE MS 940355-3 24.5 0.6 24.3 98
SPIKE MS 940355-5 25.5 0.9 24.3 101

DOLICATE MD 940317-1 5.9 5.2 13
DOLICATE MD 940355 1 0.4 0.4 0

PARAMETER Thortus 230, diss., error, +/- DATE/ TIME ANALYZED:03/15/94.16:31 or: BATCH NUMBER 149082

REPORTINC LIMIT /DFs UNITS pCl/l METHCD REFERENCE . : TECHNICIAN:DF

DUPLICATE MD 940317-1 1.6 1.4 13

DUPLICATE MD 940355 1 0.2 0.3 40

?ARAMETER Cadalue, Diss. (Cd) - . . DATE/ TIME ANALYZED:03/16/94 00:50 QC BATCH NUMBER:149086
REPCCTING LIMIT /DFs 0.05 UNITS mg/l METHOD REFERENCE 26010 (2). TECHNICIAN:JL

BLANK IC8 03168A <0.05
BLANK CCB 031688 <0.05

,

'

BLACK CC8 03168: <0.05
BLANK CC8 03168D <0.05
SLANK CCB 03168E <0.05
STANDARD ICV 0316QA 4.65 5.00 93
SVANDARD CCV 03160B 4.63 5.00 93 *

STANDARD CCV 03160C 4.63 5.00 93 "

STACDARD CCV 031600 4.89 5.00 98 ,

$7ANDARD CCV 03160E 5.12 5.00 102
STACDARD CCV 03160F 5.01 5.00 100
SPIKE MS 940355 5 3.96 <0.05 5.00 79
SPIKE MSD 940355 5 4.03 <0.05 5.00 81

DUPLICATE DUP 940355 5 <0.05 <0.05 NC

PARAMETER: Lead, Diss. (Pb) . . DATE/ TIME ANAL 7 ZED:03/16/94 01:02 - . QC BATCH NUMBER 149087
REPORT 100 LIMIT /DFs 0.05 UNITS:mg/l NETHCD REFERENCE 36010 (2): TECHNICIAN:JL

BLANK ICs 03168A <0.05
BLQCK CCB 031688 <0.05
SLANK CC8 03168: <0.05
BLANK CCB 031680 (0.05 %TWW rnh f.pAF v. " "I.1;il A.pb d JLD ' b r#.BLANK CCB 03168E <0.05
BLACK CC8 0316BF <0.05
STANDARD ICV 0316QA 4.83 5.00 97
STANDARD CCV 03160B 4.79 5.00 96
STANDARD CCV 03160C 4.71 5.00 94

STANDARD CCV 031600 4.59 5.00 92
STANDARD CCV 0316QE 4.60 5.00 92
$7ANDARD CCY 03160F 4.90 5.00 98
SPIKE MS 940355-5 4.15 0.14 5.00 80

- SPIKE MSD 940355-5 4.77 0.14 5.00 93

420 West First Street
Casper, WY 82601
(307) 235-5741
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JOB NUMEZAt 940555 CUSTOMER: PETR0TOMICS COMPANY ATTN: STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS' MATRIX SPIKES

%ALYS!$ ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

| TYPE SUB-TYPE 1.0. VALUE (A) VALUE (B) (|ABj) VALUE RECOVERY VALUE ADDED RECOVERY

?ARAMETERLead, Diss'. (Pb) DATE/ TINE ANALYZED:03/16/94 01:02 CC BATCH NUMBER 149087
DEPORT!:G LIMIT /DFs 0.05 UNIT $ tag /l METHOD REFERENCE e6010 (2) TECHNICIAN JL

DUPLICATE DUP 940355 5 1.86 1.83 2
+
DARAMETERChromf un, Diss. Cr) . DATE/ TIME ANALYZED:03/15/94 10:32 cc BATCH NUMBER 149C90
[DPORTING LIMIT /DFs 0.05 UNITS:mg/l -' . METHCD REFERENCE 37190 (2) TECHNICIAN JN

OLANK ICB 03150A <0.05
DLANK CCB 031588 <0.05
OTANDARD ICV 03150A 0.95 1.00 95
OTANDARD CCV 0315Q8 0.96 1.00 96
GTA20ARD CRDL DL STD <0.05 <0.05 NC

OPIKE MS 940355-2 0.68 <0.05 1.00 68
OP!KE MSD 940355 2 0.68 <0.05 1.00 68
@UPLICATE DUP 940355-1 <0.05 <0.05 NC

DARAMETER Copper, Diss. (CU) DATE/T!ME ANALYZED 03/15/94 10:35 cc BATCH NUMSER 149091
DEPORTING LIMIT /DF 0.05 UNITS:ng/l METH(D REFERENCE s7210 (2) TECHNICIANJH

blA%K ICB 0315BA <0.05
DLANK CCB 031588 <0.05
GTArDARD ICV 0315QA 1.01 1.00 101

OTANDARD CCV 031500 0.99 1.00 99
OTANDARD CRDL DL STD 0.05 0.05 100
BPIKE MS 940355-2 0.99 <0.05 1.00 99 .
OPIKE MSD 940355 2 0.98 <0.05 1.00 98
DUPLICATE DUP 940355-1 <0.05 <0.05 NC

PARAMETER Arsenic (As), dissolved DATE/ TIME ANALYZED:03/16/94 11:17 CC BATCM NUMBER:149092
DEPORT!rG LIMIT /DFs 0.002 UNITS:mg/l METHCD REFERENCE 47061 (2) TECHNICIAN:JH

OLAxK ICB 0316BA <0.002
DLA2K CCB 031688 <0.002
DLANK CCB 0316BC <0.002
OTANDARD ICV 0316QA 0.011 0.010 110

OTANDARD CCV 031605 0.010 0.010 100
OTANDARD CCV 03160C 0.010 0.010 100

CPIKE MS 940355 2 0.010 <0.002 0.010 100 *

OPIKE MSD 940355-2 0.010 <0.002 0.010 100
BUPLICATE MD 940355-1 <0.002 <0.002 NC

QA?AMETER: Sodium, Diss. (No) 'DATE/ TIME ANALYZED 03/16/94 12:56 cc BATCM NUMBER 149094

DEPORTING _ LIMIT /DFs'1 UNITS se/l METHOD REFERENCE 7770 (2) TECHNICIAN JL

OLANK ICB 03168A <1

OLANK CCB 03168B <1

DLA%K CCB 0316BC <1

OLANK CCB 03168D <1

420 West First Street
Casper, WY 82601
(307) 235-5741
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J04 NUMBER: : 940355- ' CUSTOMER: PETROTOMICS COMPANY ATTN: STEVE PFAFF-

ANALYSl3 DUPLICATES REFERENCE STANDARDS MATRIX SPIKES

ANALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

VYPE SUB-TYPE I.D. VALUE (A) VALUE (B) (jA-B|} VALUE RECOVERY VALUE ADDED RECOVERY

PARAMETER:Sodi m , Dist.L(Na) . - DATE/ TIME ANALYZED:03/16/94 12:56 .-oC BATCH NUMBER:149094

REPORTING LIMIT /DFs 1 : UNITS:mg/l' METHC0 REFERENCE :7770 (2) TECHNICIAN:JL

5TANDARD 1CV 03160A . 199 200 100
$7ANDARD CCV 031608 185 200 92
$7ANDARD CCV 0316cc 187 200 94
$7ANDARD CCV 031600 183 200 92
SPIKE MS1 940355 5 504 420 100 64 .

SPIKE MS2 940355-5 501 420 100 81

SPIKE MS1 940359-10 432 332 100 100

SPIKE MS2 940359-10 444 332 100 112

DUPLICATE MD 940355 5 420 417 1

DUPLICATE MD 940359-10 332 326 2

PARANETER:Potassim, Diss.- (K)'
,

DATE/ TIME ANALYZED:03/16/94 16:01 - QC BATCH NUMBER:149095

REPORTING LIMIT /DFs 1 ' UNITS:ma/t METHOD REFERENCE 27610 (2) TECHNICIAN:JL

BLANK ICB 03168A <1

SLANK CCB 03168B <1

BLANK CCB 0316BC <1

BLACK CCB 031680 <1

STANDARD ICV 0316QA 20 20 100
STANDARD CCV 031608 20 20 100
STANDASD CCV 03160C 19 20 95
STACDARD CCV 031600 20 20 100
$21KE MS1 940355-5 30 20 10 100

SPIKE MS2 940355 5 29 20 10 90

SPIKE MS1 940359-10 185 90 100 95

SPIKE MS2 940359-10 182 90 100 92
DU9LICATE MD 940355 5 20 21 5

DUPLICATE MD 940359 10 90 94 4

PARAME7ER: Manganese, Diss. (Mn)'
.

DATE/ TIME ANALYZED:03/17/94 13:04 QC BATCH NUMBER 149096
REPORTICC LIMIT /DF 0.05 UNITS:mg/L' METHOD REFERENCE 37460 (2) TECHNICIANJH

BLANK Ic8 0317BA <0.05
BLACK CCB 0317BB <0.05
BLANK CCB 0317BC <0.05
$7ANDQRD ICV 0317QA 1.04 1.00 104
STANDARD CCV 031708 1.09 1.00 109
57ANARD CCV 03170C 0.99 1.00 99
SPIKE MS 940355-1 1.13 0.63 0.50 100

SPIKE MSD 940355 1 1.12 0.63 0.50 98
DUPLICATE DUP 940355-1 0.63 0.64 2

PARAMETER Coteluie, Olss.' (Cs) - '. DATE/ TIME ANALYZED:03/16/94 c16:07 QC BATCM NUMBER 149097

REPORVIDG LIMIT /DFs 1- -Lal!TS:sc/t METHOD REFERENCE 27140 (2)- . TECHNICIAN:JL

BLACK ICB 0316BA <1

420 West First Street
Casper, WY 82601
(307) 235 5741
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SOB NUMBER: 940355 CUSTOMER: PETROTOMICS COMPAM . . ATTN: . STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIK SP!KES

ALYSIS ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCEN1 ORIGINAL SPIKE PERCENT

T7PE SUB TYPE I.D. VALUE (A) VALUE (B) (|A-B|} VALUE RECOVERY VALUE ADDED REC 0 VERT

L
' ARAME11R:Colcium, .Diss. (Ca) . DATE/ TIME ANALYZED:03/16/94 .16:07' QC BATCH NUMBER:149097P

QPORTICGLIMIT/DFs1 UNITS:me/l -)EETHOD REFERENCE. 37140.(2) TECHNICIAN:JL

BLANK CCB 031683 <1

DLANK CCB 0316BC <1

DLACK CCB 031680 <1

DTANDARD ICV 03160A 20 20 100
BVANDARD CCV 031600 20 20 100
BTANDARD CCV 03160C 20 20 100
OTANDAmD CCV 0316Q0 20 20 100

<PlKE M51 940355 5 935 481 500 91

' IKE MS2 910355-5 920 481 500 88

BPIKE MS1 940359-10 815 364 500 90
BPIKE MS2 940359-10 835 364 500 94

30PLICATE MD 940355 5 481 483 0
bio LICATE MD 940359-10 364 358 2

@ARAMETER:!ron, Diss. (Fe) .DATE/ TIME ANALYZED 03/17/94 13:08 QC BATCH NUMBER 149098

DEPORTING LIMIT /DF 0.5 UNITS:mg/L METHCO REFERENCE 17380 (2) TECHNICIAN:JH

LONK ICB 0317BA <0.5
LANK CCB 0317BB <0.5

BTANDARD ICV 03170A 20.0 20.0 100
BTANDARD CCV 0317Q8 20.9 20.0 104

BPIKE MS 940355-1 20.8 9.2 10.0 116
DPIKE MSO 940355-1 20.4 9.2 10.0 112

fLICATE DUP 940355 1 9.2 9.2 0

ARAMETER Magnesf ue, Diss. (Mg) DATE/ TIME ANALYZED:03/16/94 13:13 QC BATCH NUMBER 149099

:EPC2 TING LIMIT /DFs 1- UNITS:m3/l METHOD REFERENCE :7450 (2) TECHNICIAN:JL

LACK ICB 0316BA <1

LANK CCB 031688 <1

LACK CCB 0316BC <1

PLACK CCB 031680 <1
BTACDARD ICV 0316QA 10 10 100

3TACDADD - CCV 0316c8 10 10 100
3TANDARD CCV 03160C 10 10 100

DVA:DARD CCV 031600 10 10 100

Pf!KE MS1 940355 5 1820 920 1000 90
DPIKE MS2 940355 5 1790 920 1000 87
BPIKE MS1 940359-10 1850 950 1000 90
EPIKE MS2 940359 10 1860 950 1000- 91
DUPLICATE e 940355-5 920 905 2

yLICATE m 940359 10 950 960 1

hARAMETER: Boron, Diss. (6) ' DATE/ TIME ANALYZED:03/17/94 ~ 13:14 QC BATCH NUMBER 149100

LT2 PORTICO LIMIT /DFs 0.1 UNITS:mg/l METHOD REFERENCE 36010 (2) TECHNICIAN:JN

LANK ICB 0317BA <0.1

420 West First Street
Casper, WY 82601
(307) 235 5741
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JOB' NUMBER: 940355 CUSTOMER: PETROTOMICS COMPANY' ATTN: STEVE PFAFF

ANALYSIS DUPLICATES REFERENCE STANDARDS MATRIX SPIKES

ANALYSIS ANALYSIS ANALYSIS 4NALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

TYPE. SUB TYPE I.D. VALUE (A) VALUE (B) (|AB|) VALUE RECCVERY VALUE ADDED REC 0 VERT

PARAMETER:Borori,'- D iss.' ' (B ) ' DATE/ TIME ' ANALYZED:03/17/94 ? 13:14
'

OC BATCH NUMBER 149100
REPORT 10G LIMIT /Dra 0.1: ' UNITS:mg/L, METHOD REFERENCE - 36010 (2)

'

' TECHNICIAN JH

BLANK! CCB- 031788 <0.1
BLANK CCB 0317BC <0.1
STANDARD ICV 0317QA 5.0 5.0 100
$1ANDARD CCV 031708 4.7 5.0 94
STANDARD CCV 03170C 4.8 5.0 96
$PIKI MS 940355-1 8.3 <0.1 10.0 83 .

SP!KE M50 940355-1 8.5 <0.1- 10.0 85
DUPLICATE DUP 940355-1 <0.1 <0.1 NC

PARAMETER Al mir m , Diss. (AL) .
.

'DATE/ TIME ANALYZED 03/17/94 13:20 oC BATCH NUMBER 149101 -

REPORTING LIMIT /DF: 0.1.. UNITS sg/L .. METHOD REFERENCE :6010 (2) TECHNICIAN:JN

BLACK ICB 0317BA <0.1
BLANK CCB 0317B8 <0.1
BLANK. CCB 0317BC <0.1
SVANDARD ICV 03170A 4.9 5.0 98
$7ANDARD CCV 03170B 4.5 5.0 90
STANDCAD CCV 03170C 4.7 5.0 94
SPIKE MS 940355 1 8.3 0.5 10.0 78
SPIKE MSD 940355 1 8.3 0.5 10.0 78
DUPLICATE DUP 940355 1 0.5 0.4 0.1

PARAMETER:Mol@ derm, Diss. (Mo) DATE/ TIME ANALYZED:03/17/94 13:26 QC BATCH NUMBER 149102
REPORTING LIMIT /DF: 0.05 ; UNITS:se/t METHOD REFERENCE :6010 (2) TECHNICIAN:JH

BLANK ICS 0317BA <0.05
BLANK . CCB 031788 <0.05
BLANK CCB 0317SC <0.05
STANDARD ICV 0317QA 4.56 5.00 91
STANDARD CCV 03170s 4.95 5.00 99
STANDASD CCV 03170C- 4.82 5.00 96
SPl[E MS 940355 1 7.69 0.23 10.0 75 - -

SPIKE MSD 940355 1 8.24 0.23 10.0 80
DUPLICATE DUP 940355 1. 0.23 0.21 0.02

PARAMETER:Bari m , Diss. (Sa) _ ,. . DATE/ TIME ANALYZED:03/17/94 13:33 QC BATCH NUMBER:149104
REPORTING LIMIT /DF: 0.05 .UNITsimB/t. METHOD REFERENCE..26010 (2) . TECHNICIAN:JN

'

BLANK CIS 0317BA <0.05
BLANK CCB 0317B8 <0.05
BLANK CCB 0317BC <0.05
STANDARD ICV 0317QA 4.70 5.00 94
STANDARD CCV 034708 3.77 5.00 75

*

STANDARD CCV 03170C 4.40 5.00 88
SPIKE MS 940355 1 6.48 <0.05 10.0 65
SPIKE . MSD 940355 1 7.02 <0.05 10.0 70 7

420 Uest First Street - ' , '
| Casper, WY '82601 3
'

(307) 235 5741
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[

QUAL 1YY C0NTR0L REP 0RT
03/29/94

JOB 1: UMBER: : 940355 CUSTOMER' PETROTOMICS COMPANT . ATTN . STEVE PFAFF

ANALYS!$ DUPLICATES REFERENCE STANDARDS MATRIK SP!KES

CNALYSl3 ANALYSIS ANALYSIS ANALYZED DUPLICATE RPD or TRUE PERCENT ORIGINAL SPIKE PERCENT

TYPE SUS TYPE I.D. VALUE (A) VALUE (B) (|ABj) VALUE RECOVERY VALUE ADDED RECOVERY

DARAMETER Bariu% Diss. (Be) L DATE/ TIME ANALYZED:03/17/94 13:33 QC BATCH NUMBER 149104 - '

CDPCATING LIMIT /DFs 0.05 UNITSteg/l METNCC REFERENCE :6010 (2) -TECHNICIAN:JH

DUPLICATE DUP 940355-1 <0.05 <0.05 NC

PARAMETEP: Sulfate (504), dissolved DATE/ TIME ANALYZED 03/16/94 13:45- - OC BATCH NUMSER 149105
[EPORTING LIMIT /DFs 10 ' UNITS:mg/t METHOD REFERENCE 3375.4.(1) TECHNICIAN:J L'

DLANK RB DI <10
OTAKDARD LCS 03160A 2070 2000 103

BP!KE M51 940355 1 3520 1530 2000 100

OPlKE MS2 940355 1 3600 1530 2000 103

DUPLICATE MD 940355 1 1530 1390 10

PARAMETERZire, Olss. (2n) 'DATE/ TIME ANALYZED:03/17/94 13:35 .-GC BATCN NUMBER:149106
CGPC2 TING LIMIT /DFs 0.01 UNITS:mg/l. METHOD REFERENCE 27950 (2) TECHNICIAN:JM

OLANK ICB 0317BA <0.01
OLAkK CCB 031788 <0.01
OTANDARD ICV 0317QA 0.99 1.00 99

9TA%DARD CCV 031708 0.99 1.00 99
OPIKE MS 940355 1 0.99 0.01 1.00 98

OPIKE MSD 940355 1 1.00 0.01 1.00 99

@UPLICATE DUP 940355-1 0.01 0.01 0.00

PARAMETER Wicket Diss. (NI) DATE/ TIME ANALTZED:03/16/94. 13:43 QC BATCH NUMBER 149107
CEPORTitG LIMIT /DF: 0.05 UNITS:ng/l METHOD REFERENCE' 6010 (2)'- -TECHNICIAN:JL'

OLANK CIB 0317BA <0.05
OLANK CCB 0317B8 <0.05
OLANK CCB 0317BC <0.05
OLANK CCB 0317BD <0.05
OLANK CCB 0317BE <0.05
QLANK CCB 0317BF <0.05
OTANDARD ICV 0317QA 5.30 5.00 106
OTANDARD CCV 0317Q8 5.58 5.00 112
'OTANDARD CCV 031700 5.11 5.00 102
BTANDARD CCV 031700 4.11 5.00 82
STANDARD CCV 0317QE 5.59 5.00 112

0TANDARD CCV 03170F 5.46 5.00 109

OPIKE - MS 940355-5 3.17 1.12 2.00 102

@lKE Ms0 940355 5 3.18 1.12 2.00 103

DUPLICATE DUP 940355 5 1.12 0.96 15

CARAMETER:V nadf un, Diss. (V) .DATE/ TIME ANALTZED:03/16/94- 13:51' QC BATCH WUMBER 149108
QEPORTI::G LIMIT /DF: 0.05- UNITS:mg/l ' METHOD REFERENCE :6010 (2) TECHNICIAN:JL

OLANK CIB 0316BA <0.05
GLANK CCB 031688 <0.05

l.

420 West First Street
Casper, WY 82601
(307) 235-5741
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Core Laboratories

0UALITY C0WTR0L F00TER
03/29/94

' EC e Not Calculable due to values lower than the detection limit
ND e Not detected at level in limits colum
* in the "TECHN" colunn signifies that the analysis was performed by a sthcontract Laboratory.
Analysts on soil / sediment aanples are performed "as received" (e.g., uncorrected for moisture) unless otherwise specified.

(1) EPA 600/4 79-020, Methods for Chemical Analysis of Water and Wastes, March 1983' ,
(2) EPA SW-846, Test Methods for Evaluating Solid Weste, Third Edition, Novenber 1986 -

(3) Standard Methods for the Examination of Water and Wastewater,16th,1985

- (5). EPA /6004 80 032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water, August 1980
(4)

Federal Register, Friday, October 26, 1984 (40 CFR Part 136)
(6) EPA 600/8 78-017, Microbiological Methods for Monitoring the Envirorveent, December 1978
ROTk - Data reported in QA report may differ from values on data page due to dilution of senple into analytical ranges.

. ROTE The " TIME ANALYZED" as indicated in the QA Report may not reflect the actual time of analysis.
The "DATE ANALYZED" is the actual date of analysis.

.

. e

420 West First Street
Casper, WT- 82601
(307) 235 5741
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LAccu-Labs * Research, Inc.

4663 Tsble Mountain Drive Golden Colorado 804031650
(303)277 9514 FAX (303) 277 9512

i

ANALY8IS REPORT
,

DATE: 03/14/94 PAGE 1'

L RANDY SIPE Lab Job Number: 9524K-53019-1

1 GERAGHTY & MILLER, INC. Date Samples Received: 03/03/94
1099 18TH. ST, SUITE 2100 Customer PO Number: PROJ#C00318.002
DENVER, CO 80202

These smuptas to be disposed of 30 days after the date of this report.

ALR Designation - 9524K-53019 1 1
Sponsor Designation - 14CD

Oste Collected - 03/0?/94

: Determinations in m0/L unless noted

Almirun total <0.1

' Boron-ICP total 0.1

Barium total <0.05

I talcium total 710

Cadalue total 0.006i

Chromium - total <0.05 ( 91
' Coper - total <0.05 ( 93|

Iron total 360 -

Potassium total 24

Magnesius total 1,100

Maneanese total 41

- Molytx$snan total <0.01

sodlum total 440

. Nicket - total 0.42

Vanadium total 0.030

. Zinc total 0.065

Certe.ste (as C03) <5

Bictrbonate (as NCO3) 680

PN.

(pH Units) 6.0
Arsenic total <0.005

' Mercury total <0.0001

Lsad teta! <0.025 t 9)
Selantus total <0.05 t 9)
Asumania (as a) 1.3

ultrite (as N) <0.05

r

_ _ _ _ _ _ _ _ _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . _ _ _
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@ Accu-Labs Research, Inc.
s

~

A M A L L S I s' REPORT
[ DATE: .03/14/94 PAGE 2'

Lab Job Number 9524K-53019-1
j,|;
t-

I These samples to be disposed of 30 days af ter the date of this report.

'

.- .. ALR DeeIsnetIen - 9524t 53019 1 1
h - Sponsor OosIsnetion'- 14CD

~

I' - Date Collected - 03/02/94
$: Deterstnettons in as/L unless noted

-a,

IONitc13(AsN) <0.05
l - Totat' Dissolved solids (8180 'C) 11,000

Chlorlde- 390

Ftuoride ~<0.5

| : Butf;te ,(as 804) 6,800

h

! Notes:
HIGHER D.L. DUE TO SAMPLE MATRIX INTERFERENCE ?!(' 9]. --

:, :|

Bys debr a h omud% |

Eycta Hbrgenf
Metals- Labor \ederatory supervisor

1

Bya l/A/
; susan J. y rker

o Inorganic Chemistry Supervisor

EH/SJB/rt

_ .

415

'
.3 _. - . . _ . . - --_ _ . _ _ _ _ _ _ . _ _ . _ _ _ - - . _ - - - - - - _ _ _ - _ - - - _ . -
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i

| Accu Labs Research, Inc.

Re: 9524X-53019-1

Case Narrative

| The sample was received and analyzed within holding time of the analyses
L requested.

| A higher detection limit is reported for the following metals, due to sample
| matrix interference which required dilution:

Netal Detection Limit

Total Chromium 0.05
Total Copper. 0.05
Total Lead 0.025
Total Selenium 0.05

For the analysis of Nitrate + Nitrite, the sample was filtered through a
Dionex Corporation On-Guard H filter cartridge to remove interference from high
metal concentrations. 100% spike. recovery from a similarly treated spiked
aliquot indicates that the treatment was effective. A reagent blank and
Laboratory Control sample were also treated and gave good results, indicating
that the treatment did not add a positive or negative bias.

N

4

a

53019-03-

, . - .

- - . - - - _ - - - . _ _ . - _ - - - _ _ . _ _ _ . - _ _ - _ - - - - - . - - - - - _ _ - - - - . _ - - _ _ _ _ _ _ - . - - - _ _ _ . . . - - _ _ _ _ _ _ _ _ _ _ _ . - _ _ _ _ _ _ _ _ _ _ . . _ _ _ _ _ _ _ _ . - _ _ . - _ . . _ _ _ .
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Yi t AFB Mill FR,1NC. Latmratory Task Order Na CHAIN-OF-CUSTODY RECORD . 'Paga l of
{ Msaviro mensat servicas s g 9 ,

f ? 2 6si /w\@MPM I30TTLE / CONTAINER DESCRIPTION |] P,ogt Nunber Coe/3/r.oc)2. i

J . . t ,5 n ud" $d
'

l s Project locabon { *

(noIb CO) pf g' ,l'Y.)h3'I'Laboratory hem - k( , h

(f' [JcII 6/#) y\ YSampler (s)/Affiliabon k
U l 3 \. L

9
- s

h- ['',, [y ' "
Of-

[p{'f/Date/Trne -

SAMPLE IDENTITY Code Sampled labid TOTAL -,f

( /9CB b 3-2 '7f/703 s .I J A'-

#
1
l

$
:

| I
i
'

d;. -

1

i l

l
I ,

\ s .

|) !+
*

|
' t,.<

_

Total Na of Bottles /' Sample Code: L = Liquid; S = Soid; A = Air g
Containers'

'n ./- ,, ,. ,

Rehnqushed by- N A * .) Wr.ra,s/1 OrDarnabon. I 7 <c,/.5, ////' //*r- Nta 3 f 2. 6t/ Trne //.9 o Seal intact'7

Received by. Ahl i/ h;M r"A Orgartation: l@ ni At4d / Date r N IN/ Trne Fr/ C Yes No N/A
^

Relinquished by: Orgsruation: Data i I Tune Seal intact?
,

Recened br
_

Orgarnation: Date / 1 Trne %s No' N/A ('
-

SpeoalInstrucucnstRenwk K A/% < >.chufe | Le r ine At/S . (AL . Ik Cu . M /L i 1 4 w arf;i,,,, f/rs iu ia n ANeb/ TL, %. 2.30-

''.i Kd u- 221. D';,A b2zk
' ' ' ' ' ' " ' ' ' ' ' '

' Le{ //L f3R/OC +dde % Ti. % b cess u n %,- L.evel W (,'|rectas'bO
. '' KCoNrnon CarrierEP Ex

'

'O Lab bourier' O Other I # fE,| ~ Delivery Method: In Person
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|

|- Accu-Labse Research, Inc. F 8366 Rev. C- .1

| QA/QC DATA SHEET
'

ALR ID: 9624 - OCf9-/ Page ' of d 1'

Date Received: 'S/Ob/ C)y

Date of Time of Replicate Spike CV Calibration
Analyte * Analysis Analysis Analyst ALR # % RPD ALR # % Rec % Rec Blank Method

S e. 3 l-b 13 x- < as i o I 97> loi < o - 0o 5 l'i b - 2-

Pb 3'S '94 '? 2 0 C F> !) 1 0 1 44 lo i < g o o s- a 59 2

s-8 6H 8 *. 2 S Tc- | C | 9Z 10.2 C~t 'I4 5' '

3-9-99 %:w -r c I o t B,s 93 co c o x~ 2o c. .tg
i- ;

L
l

- Al 's *1 - S4 a;i4 RL 1 0 | 9), 99 c o.t , co. 7

b b -7 -% t.u s h AL. I O t g5 9h <al

Pyu b - 1 - 9 't I2 : 5' L, pg } 0 | gy |O) (Q ai

& S-9-9s 13 '.4 5 6 6- 1 O I T)- 'LL (Gl
4

@ | 96(g 3 7 - 98 12:55 AL 1 soo co.cor
1

\ \ \ 0 1 24 9y co.cosQ
( l O 1 8), ic i co.cor

"
l O \ s> % ca. o IFL !

k V g y' I d I 96 10 3 (.O (

M c, 3-B-9s 9u :at i 0 ! 99 99 co.os '4 /

Conme s:. . Approved: M
Date: 3 - h- h

* mg/L unless otherwise noted.

^

.

.
.
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Accu-Labs 0 Rssearch, Inc.- F 8366 Rev. C.
^' ^^

ALR ID: 9529 - 63o19 1 .Page d of R
Date Received: 5 /06 / 9t/

Date of Time of. Replicate Spike CV Calibration
Analyte * Analysis Analysis Analyst ALR # % RPD ALR # % Rec % Rec Blank Method

Mn 3 - 7 - 99 12 ::T4 /}L i O I- 9y. 100 co.co r 20 o. 7

Mo I O I 95 s9 <a m

Ncr 1 0 I 108 not c o.t

6'; I 4 ) so l W co.c+
V I O l $b nao - ,)a co s

/ '/ 4/ I p i S ce roce co.c or 6L ,

i
i

il

,

1

i

Coments: Approved: ' $h
!

Date: I't# 's t
* mg/L unless otherwi.se noted.

_ _ _ 1.
- :11. _ _ _
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Accu-Labs 0 Research, Inc. F 8366 Rev. C

ALR ID: QS24th-53Oi9-) Page I of I

Date Received: og /m/Q4

Date of Time of Replicate Spike CV Calibration
Analyte * Analysis Analysis Analyst ALR # % RPD ALR # % Rec % Rec Blank Method

Ontwwh 3-9-94 07 bo m i o i BS eq 46 ,3io.i

h ht, o i SS <5 g, o, i,,

3 ta S loo ,5. B isoioH 9t<a) ,- ,, ,, ,,

Ananta 3-7-94 1000 EP 1 B i 92 10 0 < o.2- SSBR

k3ihih 3-3-94 l'130 QH I o i 100 97 < o. 05 a s4,i
|

khbn+1 JW -44 09:-30 5:43 I o I ioo /o3 do 65 333,a
:

I
l

NiOS 3 - <4- 9f 14 oo EP i o M/A /A 1 o 2- 45 ieo.t
|

h0Nide L tc> w -toco eP 1 o i t(1. t oc. <s m2

N0nenici e 3-7 c f 24o 'd5 i o i sof ii < o. s ago.zo

Ruolotc s-t -94 o 9 00 atte t 1 I 2o i.o <io s3S<f
| U
!.

| |

|

Comnents: Approved: h to -

'/
Date: 1-l'*W

* mg/L unless otherwise noted.
.

|-

B . . .* -

, :..
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Accu-Labs * Research, Inc.
14663 Table Mountain Drive Golden, Colorado 804031650

/(303)277 9514 FAX (303) 277 9512

ANALYSI5 REPORT
DATE: 03/15/94 PAGE 1

RANDY SIPE Lab Job Number: 9524K-53019-1
GERAGHTY & MILLER, INC. Data Samples Received: 03/03/94
.1099 18TH. ST, SUITE 2100 Customer PO Number: PROJ/ COO 318.002
DENVER, CO 80202

I :These samples to be disposed of 30 days after the date of this report.

ALE Designetton - 9524K 53019 1 1
Sponsor Designation - 14CD

Date Collected - 03/07/94
Deterwinations in pcl/L miese noted

Radtw226 - totet 1400 a 100 *
Radium-228 total 15 s 1 *

' Thorfw230 total 0.5 s 0.3 *
Uranlue total

(me/L) 0.047

* Variability of the radioactive disintegration process (comtfre error) at the 951 confidence level,1.W.

Bys //f Udm
Bud Summerg V j
adiochemistry Supervisor ,

.' BS/rt

<

1

j
q

-53019-03

- _. -
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, Accu LabEResearch,Inc.

|

- Ret 9254K-53019-1

Case Narrative

The high log-in screening is due to the high Radium-226 and Rn-222. '

There were no other problems with this set.

,

%

-

5

. -

53019-02
4

e

s

=+p,he.e4.4

__m _ - - - - - . _ - - , _ - - . _ - - - - - - - - - - - - - . - - - . - . - - - - - - . _ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - ' - - " ' - - - -" - - - ^ - - - ^ - - - -"-
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p-wh r p:dQ/w| znzs'ym-byjatnuus:
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S(G( b it Z1A & l'S O
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Aetne
I5O IDG O'9

-

gygn !\tgJ O'If7 h'@'
aetonts;ap .+ + + + + + + + + + + +

Aetna go gp 0$-

| % 8***^*'' bb,t. |U ,'- g5,i. IIIs
M90

aviontelap ; ; ; ; ; ; ; ; ; ; ; ;

Aeina m nI *

g-
% da30AaJ4 d ,/* f[f4

artsniegap ; ; ; ; ; ;- ; ; ; ; ; ;,
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d % das0AaJA

yi6 t --
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ycan-luqse yasauJ3y' lua* 399I# BaA-
.

stPuM yuBt8StS BadOJq

nutas: \ /gtuuM yas5auq stuuM
J
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pH/ Radioactivity Screening Log ..., .
.

9 9 9 M - 6 3di 7'

ALR'Humber:

'Date:.8 3[9t/ Time: CMI
,

' Analyst: 8/N'

_

Screening Location: N Hain Lab Prep Lab ,

1) , Record pH of improperly preserved samples.

2) Record samples which are radioactive along with the appropriate reading:.
,

3) Record coments as required.

Sample No. Alpna/ Beta GanTna

(ALR) DH HR/HR uR/HR Coments

dN8 /Backaround --

8h Od, Standard --

A /,0 0 N

_.
. . . .

LOW LEVELg RADIDACTIVEa MATERIAL
i I

-
.

.

'

'
-

M/k All samples properly preserved.Hotes:

\/ All samples within radioactivity tolerances. .

l ,
.

Standards ID: Alpha / Beta 10518 Th 230
*

Ganina 423-5435-13-11
.

,
~ '

.6.3019 6 .

.. ..
.

.
*

* 4
*

::.L.~ ' -
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NMENTAL :

BRVICES AND Lab Number : 93-5196-7TB8 TING INC.,

: C766 West Uranium Road 7fl Imperial Drive. Unit I
' Can .r. Wyoming A2604 EvanMen. Wyoming 82030

I 307,284 6511- 307/789-6420-

1P trotomics Company .

P.O. Box 0509, shirley Basin, NY 82615-8509
Attcntion: Steve Pfaff

10 DC
November 22, 1993

sample was field filtered to preserved by S. Pfaff.

mg/l mg/l

TDs'(calculated) 1655 Boron (B) <0.05

-TD5.(Observed) 1881 Cadmium (Cd) 0.01
Conductivity 42So,umho/cm 2143 Chromium (Cr) <0.01

'0.01T;t. Alkalinity (as. caco 3) 181 Copper (Cu) <

T t. Mardness (as CACO 3) 1196 Fluoride (F) 0.15
Sodiuse (Na, Calcolated) 38.4 Iron (Fe) 34.3-

.

Codium (Ma, observed) 70.7 Lead.(Pb) <0.05
Pstessium (K) 11.4 Manganese (Mn) 1.1

Calcium (Ca) 308 Mercury (Hg) <0.001
Ma7_esium (Mg) 104 Molybdenum (Mo) < 0 .1 -,

'htcride (C1) 63.3 Nickel-(N1) <0.03
(1 fate (504) 1050 Nitrate (NO3 as M) <0.01 .'

Bic3rbonate (HCO3) 221 selenium (se) <0.001
C2rbonate (CO3) 0 Uranium (U) 0.011 ''f.O '

PN, Units 6.42 Vanadium (V) <0.1
Aluminum (A1) 0.10 Eino (Zn) 0.03
Ammonia (NH3 as N) 1.9
Ar:enic (As) (0.001
B rium (Ba) <0.05

S

LLD
PCi/1 .uci/mi

l

Radium 226 22.3 t 0.9 2x10E-10 j

Radium 228 11.lb i 3.59 3x10E-9
Thorium 230 0.00 * 0.33- 6x10E-10 I

Lead 210 0.00 1 1.44 2x10E-9'
Polonium 210 0.00.t 0.16 3x10E-9 q

R diusa 226 was determined by de-emanation. -]

Sukumitted By: S. Pfaff ,A,

Dato subsmitted: 11-22-93 v- O< ear w=-- ,

.s:1 sed By: RC,-OLE, KAN, JPN [7
~ pato Analysed 01-10-94 Laboratory supervisor

-W . ,g o, . ~ ,. . w . -. ~d.
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