. Department of Energy
Office of Legacy Management

FEB 19 2009

Mr. Don Aragon, Executive Director

Wind River Environmental Quality Commission
Building 10, Washakie Street

Fort Washakie, Wyoming 82514

Subject: Transmittal of the Data Validation Package for the Riverton, Wyoming, Site,
November 2008

Dear Mr. Aragon:

" Enclosed is your copy of the data validation package presenting results of the validation
and evaluation of the data collected during November 2008 sampling event conducted at
the Riverton, Wyoming, processing site.

This sampling event consisted of sampling 20 monitor wells, 5 domestic wells, and 9
surface water locations at the Riverton processing site as specified in the Long-Term
Management Plan for the Riverton, Wyoming, Processirg Site.

Although concentrations of molybdenum and uranium in samples collected from surficial
aquifer wells continue to exceed their respective U. S. Environmental Protection Agency
(EPA) ground water standard, concentrations continue to trend downward, indicating
natural flushing is progressing. Concentration of molybdenum and uranium in samples
collected from semi-confined aquifer monitor wells and confined aquifer domestic wells
were below their respective EPA standard.

All data were checked against laboratory analytical quality control criteria and data not,
meeting the criteria were qualified per the Standard Practice for Validation of Laboratory
Data. All data in this package are considered validated and available for use.

Please contact me at 970-248-6016 or Sam Campbell at 970-248-6654 with any questions..

-~

Site Manager

]
]

Enclosure

3600 Collins Ferry Road, Morgantown, WV 26505
11025 Dover Street, Suite 1000, Westminster, CO 80021
955 Mound Road, Miamisburg, OH 45342

2597 B 3/4 Road, Grand Junction, CO 81503

1000 Independence Avenue, S.W., Washington, DC 20585
10995 Hamilton-Cleves Highway, Harrison, OH 45030

232 Energy Way, N. Las Vegas, NV 89030

REPLY TO: Grand Junction Office

11




cc w/enclosure:

John-Arum, Ziontz, Chestnut, Varnell, Berley, and Slonim
Berthenia Crocker, Baldwin and Crocker ;

John Erickson, Dept. of Environmental Quality/ Wyoming

Jerry Redman, Northern Arapaho Utility

Riveérton Branch Library

Bill von Till, Nuclear Regulatory Commission _
Douglas Wolf, Sonosky, Chambers, Sachse, Endreson, and Perry

cc w/o enclosure;

S. Campbell, Stoller (e)

C. Carpenter, Stoller (e)

- File: RVT 410.02 (Roberts)

Dayvaultiriverton/DVP riverton 11-08.doc
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| Sampling Event Summary

Site: ' Riverton, Wyoming, Processing Site
Sampling Period:  November 3-5, 2008
The draft Long-Term Management. Plan (LTMP) for the Riverton, Wyoming, Processing Site

(2007) requires semiannual monitoring to evaluate groundwater conditions and assess the -
progress of natural ﬂushmg of the upper most aquifer. This event involved ‘sampling 20 monitor

~wells, nine surface water locations, and five domestic wells at the Riverton, Wyoming,

Processing Site. Water levels were measured at all sampled monitor wells and 12 additional
monitor wells that were not sampled. Sampling and analysis was conducted as specified in
LTMP and the Sampling and Analysis Plan for the U. S. Department of Energy Office of Legacy
Management Sites.

Results from this sampling event do not indicate any unexpected movement of contaminated
groundwater. Concentrations of molybdenum and uranium in samples collected from
semi-confined aquifer monitor wells were below the respective U.S. Environmental Protection
Agency (EPA) (Title 40 Code of Federal Regulations [CFR] Part 192) groundwater standard.
Although concentrations of molybdenum and uranium in the surficial aquifer currently exceed
their respective EPA groundwater standard, concentrations continue to trend downward as shown
1in the time-concentration graphs, which are included in the Data Presentation section.
Groundwater modeling predicts that natural flushing of the surficial aquifer will reduce -
concentrations below standards within 100 years. Progress of natural flushing will be assessed in -
the annual Verification Monitoring Report, which will include results from both 2008 sampling
events (June and November). The EPA groundwater standards for molybdenum and uranium
were exceeded in samples collected from surficial aquifer monitor wells listed in Table 1.

Table 1. Riverton Wells with Samples that Exceeded EPA Groundwater Standards in November 2008

Analyte Standard® Location Concentration

Molybdenum 0.1 0707 0.58
0716 ‘ 0.14

0718 0.12

_ | o789 = . 0.50
Uranium 0.044 | 0707 ' 0.69
0716 0.23

0718 - 0.21

0722R 0.29

0747 1 0.13

0789 1.30

2 Standards are listed in 40 CFR 192.02 Table 1 to Subpart A; concentrations are in
milligrams per liter (mg/L).

U.S. Department of Energy B ’ DVP—November 2008, anenon Wyoming, Processing Site
February 2009~ _ RIN 08101898
' ' . Page |



Results from domestic wells (locations 0405, 0430, 0436, 0460 and 082'8) did not indicate any

impacts from the Riverton site. Concentrat10ns of molybdenum and uranium in samples collected '

from domestic wells were below EPA groundwater and drlnkmg water standards respectrvely

Surface water results were compared to the benchmark value. for uranium (0 01 1 mg/L) derived
from historical data at surface .water location 0794, whrch is on the Little Wmd River upstream
of the site and represents background conditions (see sample location map) Uranium
concentrations from Little Wind River locatlons 0796:0811, and 0812 were ‘below the
benchmark value which mdlcates minimal 51te related 1mpact on the water quality of the Little
Wind River. In add1t10n the uramum concentratlon from surface. water locations 0810
(constructed wetlands); -0822 (west side 1rr1gat10n d1,tch) and 0823 (gravel pit pond) were below
the benchmark value, wh1ch indicates m1n1mal site-i elated 1mpact to these surface water features.
The uranium concentrauon (0.130 mg/L) in Oxbow Lake at loeation 0747 exceeded the
benchmark value. Oxbow Lake recelves drscharge of contammated groundwater and elevated
concentratlons are expected T

The sample collected at. the ditch that dlscharges from the Chemtrade sulfurlc acid plant (0749)
continues to'have elevated concentrations of sulfate (2 300 mg/L) The elevated sulfate
concentration in the sulfuric acid-plant effluent has affected the sulfate concentrauon downstream
in the west s1de 1rr1gat1on ditch' (1,100 mg/L at location 0822) K R

Water samples from 0822 (west side 1rr1gat10n d1tch) were analyzed for radrum 226 and
radium-228 i iniresponse to potentially elevated concentratrons of these const1tuents in the

sediments within the ditch. All radium concentrations were below' detectron 11m1ts Wthh
indicates no- 1mpact to water quahty in the d1tch ' ' :

pZa

Sam Campbell ' Date
Site Lead, S.M. Stoller '

o
5
)

H

DVP—November 2008, R|verlon Wyoming, Processing Site ' u.s. Departmenl of Energy

RIN 08101898 February 2009
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U.S. DEPARTMENT OF ENERGY

GRAND JUNCTION, COLORADO

Planned Sampling Map

Riverton, WY, Processing Site
SCALE IN FEET November 2008

1.200 600 0 OATE PREPARED. LENAME

© Well to be Sampled
B Surface Location to be Sampled

\OO4204\S05076\S050

Riverton, Wyoming, Processing Site, Sample Locations

U.S. Department of Energy —November 2008, Riverton, Wyoming, Processing Site
February 2009 RIN 08101898
Page 3
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Water Sampling Field Activities Vefification Checklist

poles
&w
S E Project : _ - Riverton, Wyoming ' Date(s) of Water Sampling November 3-5, 2008
S 3 . i - -
“g Date(s) of Verification December 24, 2008 ' Name of Verifier Steve Donivan
s .
o .
]
3 Response
& (Yes, No, NA) Comments
1. |s the SAP the brimary document directing field procedures? Yes
List other documents, SOPs, instructions. ’ Work Order Letter dated October 1, 2008.
2. Were the sampling locations specified in the planning documents sampled? Yes
3. Was a pre-trip calibration conducted as specified in the above-named - . . :
documents? Yes Pre-trip calibration was performed on October 31, 2008.
4. Was an 6perationa| check of the field equipment conducted daily? Yes Calibration checks were performed November 3-5, 2008.
Did the operational checks meet criteria? v ' Yes
5. Were the number and typee (alkalinity, temperature, specific conductance,
pH, turbidity, DO, ORP) of field measurements taken as specified? Yes
o .
.F, 6. Was the category of the well documented? _ Yes
2 B . . ’
2 7. Were the following conditions met when purging a Category | well:
3 : '
g Was one pump/tubing volume purged prior to sampling? _ Yes
980 Did the water level stabilize prior to sampling? S Yes -
z Did pH, specific conductance, and turbidity measurements stabilize prior to .
] sampling? _ Yes
=] - -
E]
= Was the flow rate less than 500 mL/mm’7 Yes
g If a portable pump was used, was there a 4-hour delay between pump
2 installation and sampling? _ ~ NA
% D '
Z 8
%4
TS
TEe
~ o0
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- Water Sampling Field Activities Verification Checklist (continued)

]

» 8. Were the following conditions met when purging a Category Il well:

Was the flow rate less than 500 mL/mm'?

Was one pump/tubmg volume removed pnor to samplmg?

9 Were dupllcates taken at a frequency of one per 20 samples’7

10. Were equrpment blanks taken ata frequency of.one per 20 samples that were
- collected with nondedlcated equipment?

11. Were trip blanks prepared and included wrth each shipment of VOC samples'7

12 Were Qc samples assrgned a fictitious site rdentrfrcatlon number?
 Was the true identity of the samples recorded on the Quality Assurance

Sample Log or.in the Field Data Collectlon System (FDCS) report'7
13.Were samples collected in the contalners specified?
1;1.Were samples filtered and preserved as specified? |
1é.Were the number and types of samples collected asspe-cified?

16 Were chain of custody records completed and was sample custody
maintained? :

~ 17.Are field data sheets signed and dated by both team members (hardcopies) or

are dates present for the “Date.Completed” fields (FDCS)?

© 18.Was all other pertinent information documented on the field data sheets?

19.Was the presence or absence of ice in the cooler. documented at every
' 'sample location? ‘

‘ 20 Were water levels measured at the locations specified in the plannlng

documents'7

"Response .-

~ Comments

(Yes, No, NA) -

Yes

Ves

~

Yes

Yes

bDupIicates were collected from locations 0707 and 0716.

One equipment blank was coliected.

NA

Yes

Yes

Yes

Yes

'Yes‘.

Yes

Yes

Yes

- Yes

Yes

- - e . R . o _ e P . _



General Information

Report Number (RIN):
Sample Event:

Site(s):
Laboratory: -

Work Order No.:

Analysis:
Validator:
Review Date:

Laboratory Performance Assessment

-.08101898
November 3-5, 2008

Riverton, Wyomm g

Paragon Analytics, Fort Collms Colorado
0811076

Metals Wet C}remrstry, and Radlochemrstry
Steve Donivan .

December 24, 2008 :

This validation was performed according to the Envzronmental Procedures Catalog, “Standard
Practice for Validation of Laboratory Data,” GT- 9(P) The procedure was applied at Level 3,
Data Validation. All analyses were successfully completed. The samples were prepared and
analyzed using accepted procedures based on methods spec:lfled by lme 1tem code, which are

listed in Table 2.

Table 2. Analytes and Methods

Analyte Line Iltem Code Prep Method Analytical Method
Manganese , LMM-01 SW-846 3005A SW-846 6010B
Molybdenum, Uranium’ LMM-02 SW-846 3005A . SW-846 6020A
Radium-226 GPC-A-018 PA SOP712R14 PA SOP724R10
Radium-228 GPC-A-020 PA SOP746R8 PA SOP724R10
Sulfate MIS-A-044 MCAWW 300.0 - MCAWW 300.0

Data Qualifier Sammary

Analytical results were quahfred as listed in Table 3. Refer to the sectlons below for an

explanation of the data qualifiers applied.

Table 3. Data Qualifier Summary -

Location

Reason

Sample Number Analyte(s) Flag
0811076-5 0717 Uranium U~ | Less than 5 times the calibration blank
0811076-9 0721 Uranium U Less than 5 times the method biank
0811076-10 0722R Manganese’ J Negative method blank :
0811076-11 0723 Molybdenum U Less than 5 times the calibration blank
0811076-11 0723 Uranium - U .Less than 5 times the calibration blank
0811076-28 0822 Radium-226 U Less than 3 times the TPU
0811076-30 0405 Uranium U Less than 5 times the calibration blank
0811076-31 0430 Uranium U Less than 5 times the calibration blank
0811076-32- 0436 Uranium U - Less than 5 times the calibration blank
0811076-33 0460 Manganese J  [-Negative method blank
0811076-33 0460 Uranium U ‘Less than 5 time$ the calibration blank
0811076-34 0828 Uranium U |'Less than 5 times the calibration blank
0811076-37 Equipment Blank Molybdenum -U  |:Less than 5 times the calibration blank .
. 0811076-37 Equipment Blank Uranium U “Less than 5 times the calibration blank

U.S. Department of Energy
February 2009

DVP—November 2008 Rlverton Wyoming, Processing Site

RIN 08101898
Page 9



Sample Shipping/Receiving

Paragon Analytrcs in Fort Collms Colorado, received 37 water samples on November 8, 2008,
accompanied by a Chain of Custody (COC) form. The COC form was checked to confirm that all
of the samples were listed with sample collection dates and times, and that signatures and dates

were present md1catmg sample relmqmshment and receipt. The sample submittal documents had
no errors or omrssrons

Incorrect location IDs were entered for samples GLW 324, GLW 325, GLW 326, GLW 327, and
GLW 328 during sample login. Revised deliverables were requested on December 8, 2008.
Revisions were received on December 9 2008

Preservation and Holdin,é'Times
The samplevshipm’ent was received cool and intact with the temperature inside the iced cooler at
0.4 °C, which complies with requirements. All samples were received in the correct contamer

types and had been preserved correctly for the requested analyses.

Laboratomlnstrument Calibration

Complrance requrrements for satisfactory instrument calrbratron are establrshed to ensure that the
instrument is capable of producing acceptable qualitative and quantltanve data for all analytes.
Initial calibration demonstrates that the instrument is capable of acceptable performance in the
begmmng of the analytical run and of producing a linear curve. Compliance requirements for
continuing calibration checks are established to ensure that the instrument continues to be -
capable of producing acceptable qualitative and’ quantrtatlve data. All laboratory instrument
calibrations were performed correctly in accordance with the ¢ited methods

Method SW-846 6010, Manganese

Calibration for manganese was performed on November 17, 2008, usmg one calibration standard
Calibration and laboratory spike standards were prepared from independent sources. Initial and
continuing calibration verification checks were made at the required fréquency resulting in nine
verification checks. All calibration checks met the acceptance criteria. Reporting limit
verification checks were made at the required frequency to verify the linearity of the calibration

curve near the practical quantitation limit (PQL) and all results were within the acceptance _range.'

Method SW-846 6020, Molybdenum and Uramum .

Calibrations for molybdenum and uranium were performed on November 18 2008, using seven
calibration standards. The calrbratron curve correlation coefficient values were greater than 0.995
and the absolute values of the mtercepts were less than 3 times the method detection limit
(MDL) Calrbratron and laboratory sprke standards were prepared from mdependent sources.
Initial and continuing calibration verrflcatron checks were made at the required frequency
resulting in seven verification checks. All calibration checks met the acceptance criteria.

Reporting limit verification.checks were made at the required frequency to verify the lmearrty of

the calibration curve near the PQL and all results were within the acceptance range. Mass -
calibration and resolution verifications were performed at the beginning of each analytical run in

DVP—November 2008, Riverton, Wyoming, Processing Site . - usS. Depart'ment of Energy

RIN 08101898 ' v February 2009
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accordance with the analytical procedure Internal standard recoveries assoc1ated w1th requested
analytes were stable and within acceptable ranges -

Method SW-846 9056, Sulfate

The calibration for sulfate was performed using f1ve calibration standards on November 4 2008
The calibration curve correlation coefficient value was greater than 0.995 and the absolute value
of the intercept was less than 3 times the MDL. Initial calibration and calibration check standards
were prepared from independent sources. Initial and continuing calibration verification checks
were made at the required frequency resulting in seven verification checks. The calibration
checks met the acceptance criteria. : '

Radiochemical Analysi$

All radiochemical results reported included the calculated two-sigma total propagated uncertainty
(TPU) and minimum detectable concentration (MDC). Radiochemical results are qualified with a
“J” flag (estimated) when the result is greater than the MDC, but less than 3 times the MDC.
Radiochemical results are qualified with a “ur flag (not detected) when the result 1s greater than
the MDC but less than the two- s1gma TPU. :

Radium-226

Samples were analyzed for radium-226 by gas flow proportronal countmg Plateau voltage
determinations and detector efficiency calibrations were. performed in July 2008. Daily,
instrument checks met the acceptance criteria. The chemrcal recoveries met the acceptance

crrterra of 40 to 110 percent for all samples

Radium-228 o ~

Plateau voltage determinations and detector effrclency cahbratrons were performed in J uly 2008
Daily instrument checks met the acceptance criteria. The chemical recoverles met the acceptance
criteria of 40 to 110 percent for all samples. '

Method and Calibration Blanks

Method blanks are analyzed to assess any contamination that may have occurred durmg sample
preparation. Calibration blanks are analyzed to assess mstrument contammatron prror to and ,
during sample analysis.

Metals and Wet Chemtstry :

All method blank and calibration blank results assocrated with the samples were below the PQL
for all analytes. In cases where a blank concentration exceeds the MDL ‘the associated sample
results are qualified with a “U” flag (not detected) when the sample result 1S greater. than the .

"MDL but less than 5 times the blank concentration. For manganese, all blank results were

negative and the absolute values were greater than the MDL but less than the PQL. Assocrated
manganese results that were less than 5 trmes the MDL are qua11f1ed w1th a“y” ﬂag as estimated
values.

Radzochemlstry A :
The radrum—226 and radlum 228 method blank results were below the MDC.

u.s. Depanment of Energy .o - : : DVP—November 2008, Rlverton Wyoming, Processing Site
February 2009 - ) RIN 08101898

Page 11.



Inductivelv' Coupled Plasma (ICP) Interferéncé Check Sample (ICS) _Anallsis

ICP interference check samples ICSA and ICSAB were analyzed at the required frequency to

verify the instrumental interelement and background correctlon factors. All check sample results
met the acceptance criteria. .

Matrix Spike Analysis

Matrix spike and matrix spike duplicate (MS/MSD) samples are used to measure method

performance in the sample matrix. Spike samples were analyzed for manganese, molybdenum,

sulfate, and uranium. The MS/MSD ana]yses resulted in acceptable recovery and pre01510n for all
..analytes.

Laboratory Replicate Analysis

Laboratory replicate sample results demonstrate acceptable laboratory precision. The relative
percent difference values for the non-radiochemical sample replicates and matrix spike replicates
were less than 20 percent for results that are greater than 5 times the PQL, indicating acceptable
precision. The radiochemical relative error ratio (calculated using the one-sigma TPU) for the .
laboratory control sample replicates was less than three, indicating acceptable precision.

Laboratory Control Sample

" Laboratory control samples were analyzed at the correct frequency .to provide information on the
accuracy of the analytical method and the overall laboratory performance, including sample
preparation. All.control sample results were acceptable with the following exception. The
radium-228 laboratory control sample results was greater than the upper acceptance limit
indicating a potential high bias. The radium-228 result in the associated sample was not qualified
because it was below the MDC.

Metals Serial Dilution

Serial dilutions were prepared and analyzed for the metals analyses to monitor chemical or
physical interferences in the sample matrix. Serial dilution data are evaluated when the

.concentration of the undiluted sample is greater than 100 times the PQL for ICP-MS or greater
than 50 times the PQL for ICP. All evaluated serial dilution data were acceptable.

Detection Limits/Dilutions

Samples were diluted in a consistent and acceptable manner when required. The samples were
diluted prior to analy81s of molybdenum and uranium to reduce interferences. The required
. detection limits were met for all metals and wet chemistry analytes

All radlochemlcal MDCs were calculated using the following equation as spec1f1ed in Quality
Systems for Analytical Services rev1510n 24.

DVP—November 2008, Riverton, Wyoming, Processing Site . ' “u. S Depanmenl of Energy
- RIN 08101898 ) : . 'Rebruary 2009
. Page 12 :
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_ 4.65><\/Z_ 3
MDC = r .

K KXT

Where: :

b = background count rate (cpm)
K = Efficiency factor

T = Count time in minutes

‘The calculation of the MDC:s using the equatlon above was ver1f1ed All reported MDCs were

less than the required MDCs.

Completeness - ’ R

Results were reported in the correct umts for all analytes requested usmg contract -required

' laboratory qualifiers.

Chromatography Peak Integration

The integration of analyte peaks was s reviewed for all i ion chromatography data There Wwere no
manual 1ntegrat10ns performed-and all peak integrations were satisfactory. '

Electronic Data Deliverable (EDD) File

The EDD file arrived on December 9, 2008. The Sample Management System EDD validation
module was used to verify that the EDD file was complete and in compliance with requirements.
The module compares the contents of the file to the requested analyses to’ensure all and only the
requested data are delivered: The contents of the EDD were manually’examined to verlfy that the
sample results accurately reflect the data contained in the sample data package -

U.S. Department of Energy o ) : .DVP—November 2008, Riverton, Wyoming, Processing Site

February 2009 . RIN 08101898
Page 13
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General Data Validation Report

RIN: 08101898 Lab Code: PAR validator:  _ B Validation Date:  12/24/2008

Project; Riverton Analysis Type: [ | Metals [ | GeneralChem  [] Red  [_] Organics

# of Samples: 37 Matrix: WATER "Requested Analysis Completed: Yes

Chain of Custody - Sample -
{Presem: oK Signed: OK Dated: OK ‘}ntegmy: OK Preservation:. OK Temperature: OK

. Select Quality Parameters '

é Holding Times o " i Al analyses were completed within the applicable holding timés. ‘

; Detection Limits \ The reported detection limits are equal to or below contract requirements. »

‘ Feld/Trip Blanks ; There was 1 trip/equipment blank evaiuated.

Feld Duplicates. ; There were 2 duplicates evaluated.
DVP—November 2008, Riverton, Wyoming, Processiﬁg Site ’ . ‘ "US. Depaﬂfnénl of Energy
RIN 08101898 )

Page 14
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. Page 1 of 1
SAMPLE MANAGEMENT SYSTEM
Metals Data Validation Worksheet
RIN: 08101898 Lab Code: PAR Date Due: 12/6/2008
Matrix: _ Water Site Code: RVT Date Completed: 12/8/2008
CALIBRATION Method LCS | MS [MSD| Dup. | ICSAB [Serial Dil] CRI
Analyte Date Analyzed . . %R | %R | %R [ RPD %R %R %R
) int. | R*2 [icvJccv]icB [ceB| Blank
MANGANESE 11/17/2008 ok [ok [ok [ok | ok [102.0[990({990] 00 96.0 102.0
MANGANE SE 11/17/2008 - i oK 980950960 00 930 101.0
MANGANESE 11/17/2008 . . - IR E 98.0 104.0
MOL YBDENUM 11/18/2008 ]0.0000]1.0000} Ok | Ok [OK [oK ] OK |[99.0 [105.0{1020] 3.0 126.0
‘MOLYBDENUM 11/18/2008 OK }99.0]1030[1020] 1.0 116.0
URANIUM 11/18/2608 [0.0000]1.0000] OK [OK [OK [OK | ok {102.0[108.0[106.0] 20 1.0 108.0
URANIUM 11/18/2008 OK [100.0[106.0[103.0] 2.0 . 6.0 106.0

"U.S. Department of Energy
February 2009

'DVPﬁN‘pvember 2008, Riverton, Wyoming,

Processing Site
RIN 08101898
Page 15



Page 1 of 1

SAMPLE MAN_AGEMENT SYSTEM
Radiochemistry Data Validation Worksheet
RIN: 08101898 Lab Code: PAR Date bue: 12/6/2008
Matrix: = Water -Site Code: RVT Date Completed: 12/8/2008
Sample Analyté _'Daté- ,A Result |Flag|Tracer LCS MS Duplicate
Analyzed : %R | %R | %R |
0822 Radium-226 - 12/03/2008 98.4
Blank_Spike  |Radium-226 12/03/2008 101.0 |108.0 .
Blank_Spike_DyRadium-226 12/03/2008 103.0 [ 87.4 1.19
. Blank . Radium-226 -1-12/03/2008-) -0.0141 1 U }1020] = '}
0822 Radium-228 11/25/2008 61.0
Blank_Spike  [Radium-228 11/25/2008 543 |128.0
Blank_Spike_DyRadium-228 11/25/2008 52.1 ]1115.0 0.51
Blank Radium-228 11/25/2008 | 0.2010 | U | 46.2

DVP—November 2008, Riverton, 'W)-'oming, Processing Site

RIN 08101898
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SAMPLE MANAGEMENT SYSTEM
- Wet Chemistry Data-Validation Worksheet

RIN: 68101898 Lab Code: PAR : Date Due: 12/6/2008

". Matrix: Water Site Code: R_' Date Completed: 12/8/2008
' CALIBRATION rlletho LCS | M5 [MSD] DUP [Serial Dil]

© Analyte Date Analyzed %R | %R | %R | RPD %R
: a int. [ RA2 [icv [ccv]icB [ccB] Biank
ISULFATE ‘ 11/11/2008 ] 0.000 [1.0000] oK [ oK JOK J ok [ ok fho1.od113.0[109.0] 2.00
SULFATE [ 111172008 ] ] Jo b T T ] ok }orodroeofiore] o | ]
ULFATE | 4111172008 | ] R [ =1 Jworo [

.. IBULFATE [ 12008 | ] T Jok] Jox] . 2o |- ]

" . U.S. Department of Energy
February 2009 +

DVE—Noyember 2008, Riverton, Wyoming,

Processing Site
RIN 08101898
Page 17



Sampling Quality Control Assessment _.
‘The following information summarizes and assesses quality control for this sampling event. |

Sampling Protocol

Surface water locations ‘were sampled using a peristaltic pump and tubing reel or by container |
immersion. Monitor wells were sampled using a peristaltic pump and dedrcated tubing. Domestrc
wells were sampled by filling bottles at the drscharge pomt

Sample results for all monitor wells met the Category I or I low-flow sampling criteria and were
qualified with an “F” flag in the database mdlcatmg the wells were purged and samp]ed using
the low-flow sampling method.

‘Wells 0705 and 0719 were classified as Category TI. The sample results for these three wells

were qualified with a “Q” flag, indicating the data are qualitative because of the samphng
. technique.

Equipment Blank Assessment

An equipment blank (field ID 2646) was collected after decontamination of the non-dedicated
tubing reel used to collect some surface water samples. Manganese and uranium were detected in
the blank by the laboratory, but these analytes were qualified during data validation with a “U”
flag as not detected. The’ equrpment blank results indicate adequate decontamination of the
sampling equipment. : .

Field Duplicate Assessment.

" Field duplicate samples are collected and analyzed as an indication of overall precision of the
measurement process. The precision observed includes both field and laboratory precision and
has more variability than laboratory duplicates, which measure only laboratory performance.
Duplicate samples were collected fr_em locations 0707 and 0716 (field duplicate IDs 2645 and
2644). The duplicate results.were acceptable, meeting the EPA recommended laboratory
duplicate criteria of less than 20 percent relatrve difference for results that are greater than

5 times the PQL.

DVP—November 2008, Riverton, Wyoming, Processir\'g' Site ' U S. Depanmem of Energy .

RIN 08101898 ) ' : February 2009

Page 18



' SAMPLE MANAGEMENT SYSTEM
Validation Report: Equipment/Trip Blanks

-Page 1 of 1

0811076-37 Swe6020 MOLYBDENUM

0.15 B

RIN: 08101898 Lab Code: PAR Project: Riverton Validation Date: 12/24/2008
Blank Data - - . -
Blank Type Lab Sample ID Lab Method _ Analyte Name Resuit Qualifier MDL " Unlts
Equipment Blank 0.045 UG

" Validation Qualifier .

Sample ID Sarﬁﬁle Ticket ] Location Dilution Factor  Lab Qualifier
0811076-21 ow3iz 0747 13 20 . o
0811076-22 GLW 313 . 0749 _ 3 10
0811076-23 GLW 314 0794 14 o0
0811076-24 GLW 315 . 079 Coe 10"
0811076-25 GLW316 - 0810 1.8 10
-0811076-26 GLW 317 0811 15 10
0811076-27 GLW 318 0812 T as 10
0811076-28 GLW 319 ‘ 0822 6.2 10
0811076-29 GLwW320 . - 0823 - 33 10
[—.BlankDat.. _ — ——
Blank Type Lab Sample ID LavaetAhod Analyte Name »Result__i Qualifier  MDL . Units
Equipment Blank  0811076-37  SWE020 © URANIUM ' 0039 B 0003  UGL
Sample ID Sample Ticket . Location Result Dilution Factor Lap Qualifier . : Validation Qualifier
0811076-21 GLW 312 0747 ' 130 20 I .
081107622 GLW 313 _ o749 19 10
0811076-23 GLW 3'14: T o7 63 10
0811076-24 GLW315 “ " 079 - e T
' 0811076-25 éLw31é ' . o810 . 46 10
0811076-26 GLW 317 » 0811 Cse 10
0811076-27 GLW 318 0812 6 10
0811076-28 GLW319 0822 T 75 w0
081107629 " GLW 320 0823 43 .10

U.S. Department of Energy
February 2009 " ‘

" ‘DVP—~November 2008, RiVenoh, Wyoming, Processing Site

RIN 08101898
Page 19
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RIN: 08101898

SAMPLE MANAGEMENT SYSTEM

Validation Report: Field Duplicates

Lab Code: PAR

Project: - Riverton

Validation Date: 12/24/2008

Page 1 of 1

Duplicate: 2644 Sample: 0716
Sampl Duplicate
‘Analyte ! ( Resuit Flag - Errdfm " Result Flag Error RPD RER Unhﬁ
MANGANESE 280 290 351 UGL. .
MOLYBDENUM ‘ 140 140 0 UGL
SULFATE 340 350 280 MG/
URANIUM 230 230 0 UGl -
Duplicate: 2645 Sample: 0707
Sampl - -Duplicat |
Analyte '> Result Flag  Error Result Flag Ermor RPD RER Units
MANGANESE 970 990 2.04 UGL
MOLYBDENUM 580 610 .5.04 uGn
SULFATE ! 1900 2000 513 MG/
URANIUM 690 720 426 UGL

DVP—November 2008, Riverton, Wyoming, Processing Site

_RIN 08101898
" Page 20

U.S. Department of Energy
February 2009-
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Certification

All laboratory analytical quality control criteria were met ‘exeept as qualified in this report. The :
data qualifiers listed on the SEEPro database reports are defined on the last page of each report.
All data in this package are considered validated and available for use.

Laboratory Coordinator: - %’L 17( M o /~ 3¢ LS

Steve Donivan " . Co . Date

Data Validation Lead: j@%ﬁw /- 50 2“”3?

Steve Donivan : Date

U.S. Department of Energy S ) i DVP—November 2008 Riverton, Wyommg Processing Site
February 2009 ) ) " . RIN 08101898
o : i Page 21
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DVP—November 2008, Riverton, Wyoming, Pr'ocessing Site
RIN 08101898 '
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 Potential Outliers Report

Potential outliers are measurements that are extremely large or small relative to the rest of the
data and, therefore, are suspected of misrepresenting the population from which they were
collected. Potential outliers may result from transcription errors, data-coding errors, or
measurement system problems. However, outliers may also represent true extreme values of a
distribution and indicate more variability in the population than was expected. .

Statistical outlier tests give probabilistic evidence that an extreme value does not."fit" with the
distribution of the remainder of the data and is therefore a statistical outlier. These tests should
only be used to identify data points that require further investigation. The tests alone cannot
determine whether a statistical outlier should be discarded or corrected within.a data set.

.

There are three steps involved in identifying extreme values or outliers:

1. Identify extreme values that may be potential outliers by generating the Outliers Report
using the Sample Management System from data in the SEEPro database. The application
“compares the new data set with historical data and lists the new data that fall outside the
historical data range. A determination is also made if the data are normally distributed
using the Shapiro-Wilk Test. -

2. Apply the appropriate statistical test. Dixon's Extreme Value test is used to test for
statistical outliers when the sample size is less than or equal to 25. This test considers
both extreme values that are much smaller than the rest of the data (case 1) and extreme
values that are much larger than the rest of the data (case 2). This test is valid only if the
data without the suspected outlier are normally distributed. Rosner's Test is a parametric
test that is used to detect outliers for sample sizes of 25 or more. This test also assumes
that the data without the suspected outliers are normally distributed.

3. Scientifically review statistical outliers and decide on their disposition.

¢

Five results were identified as potentially anomalous. Manganese results for locations 0720 and
0788 had concentrations lower than previously observed. Historical results for manganese at
these locations indicate downward trending concentrations. The manganese result for location -
0828, sulfate result for location 0787, and uranium results for location 0730 were identified as
anomalously high. The data associated with this result were further reviewed. There were no
errors noted and the data for this RIN are acceptable as qualified. -

. Page 27



Data Validation Outliers Report - No Field Parameters
. Laboratory: PARAGON (Fort Collins, CO)

RIN: 08101898

Comparison: All Historical Data

Report Date: 1/12/2009 '

RVTO1 0436 11/04/2008  Manganese - 0.00047 B 0012 . 0.002 B .13 6 Yes No
RVTO1 0720 i1/o4/2pos Manganese -~ - 000029 B F 115 " - 0.0039 B F 15 - 0 Yes (log) Yes
RVTO1 0730 11/05/2008 ~ Uranium 0.0098 F 0.0075 FQ  0.00039 F 13 2 Yes(log) Yes
RVTO1 - 0749 11/04/2008  Uranium 0.0019 : 0.001 U 0.0001 u o2t 14 ~ No Yes
RVTO1 0784 11/04/2008  Sulfate - A 3400 F 2500 F 2100 F 5. 0 Yes 7, Yes
RVTO1 - 0788 11/04/2008  Manganese 0.0022 B . F. 13 N - F . 00033 B F 12 0 Yes (log) Yes
RVTO! = 0788 11/04/2008  Sulfate 610 F 1890 ! ' " 620 F o120 Yes (log) No-
RVTO1 0789 . 11/05/2008 .Uranium 1.3 . F 1.7 F 14 F 7 o ’ Yes‘ . No
RVTO1 0809 - 11/03/2008 Uranium ,' C b.ooss F 0.0051 F ‘o.oo13' F 9 0 Yes No
RVTO! . 0810  11/03/2008  Uranium _ - 00046 S 0.01 _ 0.0049 10 - 0 Yes No
RVTO1 0812 11/05/2008  Sulfate . 290 . ... - 281 : 60 9 0 Yes No
RVTO1 " 0822 11/04/2008 -Manganese ’ ’ 0.1 S - 0.064 - 0.0071 7 0 Yes No
RVTO1 0822 11/04/2008  Molybdenum 00082 " 0.0059 0.003 7 0 Yes  No
RVTO1 0828 11/'04;/'2005' ' M"avnganese ' 0016 ' 0.0088 U 0.0011 B U 9 2 Yes Yes

SAMPLE ID CODES: 000X = Filtered sample (0.45 um).  NOOX = Unfiltered sample. X = replicate number._

LAB QUALIFIERS: -~ "~

* Replicate analysis not within control limits.

> Result above upper detection limit. -

A TIC is a suspected aldol-condensation product.

B Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

" G R O BN GE B B SN EE OGN Uh G N B Ay O o e
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C Pesticide restilt confirmed by GC-MS.
D Analyte determined in diluted sample.
E inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calibration range of the GC- MS
‘H™" - Holding time expired, value suspect.
1 Increased detection limit due to required dilution.
Cd e Estimated.
N Inorganic or radiochemical: Spike samp|e recovery not within control limits. Organic: Tentauvely identified compound (TIC).
P > 25% difference in detected pesticide or Aroclor concentrations between 2 columns.
U Analytical result below detection limit.
. W Post-digestion spike outside control limits while sample absorbance < 50% of analytlcal spike absorbance. -
X,Y,Z Laboratorydefined quallfler see case narratlve
DATA QUALIFIERS: ‘ ) .
F Low flow sampling method used. G Possible grout contamination, pH > 9. J Estimated value.
L - Less than 3 bore volumes purged prior to sampllng Q Qualitative result due to samphng technique. - R Unusable result. -
U Parameter analyzed for but was not detected. X Location is undefined.
STATISTICAL TESTS:

The distribution of the data is tested for normality or lognormality using the Shapiro-Wilk Test
Outliers are identified using Dixon's Test when there are 25 or fewer data points.

Outliers are identified using Rosner's Test when there are 26 or more data points.

See Data Quality Assessment: Statistical Methods for Practitioners, EPA QC/G-9S, February 2006.
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'Attacljment 2
Data Presentation
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Groundwater Quality Data
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Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site
REPORT DATE: 1/12/2009 - : : o .
Location: 0405 WELL

| Parameler -
Manganese mg/L 11/05/2008 'NoO1 - 0.0021 B - # 0.00014
Molybdenum mgl  11/05/2008 NOO' - 0.0048 ' ' # 0.000045
gg{gz{:g{‘ Reduction mV  11/05/2008 NOO1 . _ - 168 o # , |
pH R su.  11/05/2008 NOO1 - '_ 8.61 ok
*Specific Conductance UMNOS  11/05/2008  NOOT A 979 - #
Sultate | mglL  11/05/2008  NOOY - , 390 # 5
Temperature A » C 11/05/2008 NOO1 - j1.(_)3 -‘ 7 _ #
Turbidity NTU  11/05/2008 NOOT : 3.73 #
Uranium  mgL  11/05/2008 NOO' S 0.000028 B U # 00000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO1, Riverton Processing Site
REPORT DATE: 1/12/2009 .
Location: 0430 WELL

Marganese mg/L 11/04/2008 NOO1 . - . - 0.0047 B # 0.00014

Molybdenum mgll  11/04/2008 NOO' .- 0.0023 & 0000045
Oxidation Reduction MV 11/04/2008 NoOt . 271 3 o

pH 0 su 11042008 Noot : a7 #

“Specific Condiictance ™ - US4 10412008 NoOT " - S 783 ‘ T

Sultate = U mg/L 11/04/2008 NOO1 - ' 210 T e 25
Temperatore "G 11/04/2008 N0O1 . 172 B

Turbidity - NTU  11/04/2008 NOOT - 2.92 N #

.Uran_ium. o mg/L  11/04/2008 ‘Noo1 - 0.000039 B U C# 0.0000036




Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009
Location: 0436 WELL

. Paraneier

Manganese mg/L 11/04/2008 NOO1 - . 0.00047 B # 0.00014

Molybdenum " mg/L _11/'04/2008 NOO1 . _ 0.003 # 0.000045
Oxidation Reduction mv  11/04/2008 N0O1 . 239 .

pH _ s.u. 11/04/2008 NOO1 . 6.53 ' _ ] #

Specific Conductance VS 1100412008~ Nooi A C - o

Sulfate - s mg/ll  11/04/2008 " NOO1 T ' 200 ’ - ¢ 7 25
Temperature  ~ c 11/04/2008 “Noot - _ 14.27 - . #
* Turbidity i NTU 11704/2008 ' 4NOO1 ’ _ - : ) 65 ‘ o T #

Uranium e mg/ll  11/04/2008 © NOO1 . 0000055 © B g W 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 .
Location: 0460 WELL Koch Sulfuric Acid Plant

Manganese mgll  11/04/2008 N0O1 S _ 0.00014 U J # 0.00014

Molybdenum * mgll 11/04/2008 NOO1 , - - . 0.0028 : . # 0.000045
Oxdatlon Reduction MV 110412008 NOO? . | 143 #

- pH su.  11/04/2008  NOO1 . 8.7 : K

Specific Conductance UMNoS T qvo4oos  Noot - -

sufate ' mgL 11042008, Noot - 170 e Ty 25
'Témpéréturé' . C‘_ | 11/04/2008.  Noo1 L © 214 ) o Y

Turbidity ' NTU  11/04/2008 N0O - 1ss S #

Uanium mg/L  11/04/2008 NQO' I 0.00005 B U # 00000036

Y S W ES N E A EE G NN G EBE R G N Ay 8 am W.



Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 - : :

Location: 0705 WELL

Manganese ’ mg/L 11/05/2008 NOO1 '37.3 - 61.8 - 0.0083 _FQ # 0.00014

Molypdenum - -  mglL  11/05/2008 NoO1 . 373 - - 618 0.0031 FQ # 0.000045
Oxidation Reduction ' - _ '
Patantio] mv 11/05/2008 NOO1 373 - 618 201 Fa #
pH _ su.  11/05/2008 NOO1 373 - 618 7.07 o FQ #
g N umhos G - ; ’ o C ‘
Specific Conductance Jem 11/05/2008 NOO1 37.3 - 61.8 1338 FQ_ #
Sulfate B mgiL . 11/05/2008 NoO1 373 - 618 430 - TR & 10
Temperature o c 11/05/2008 NOO1 373 - 618 9.49 . " FQ  #
CTumigty 77 NTU 11/05/2008 N0O1 373 - 618 82 T rma %
Uranium ‘mgll  11/05/2008 N0O1 373 - 618 " o002 0 FQ 4 0.0000036
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Groundwater Quallty Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009

e

Location: 0707 WELL

Manganese ) mg/L 11/05/2008 NOOot 9.1 - 233 0.97 F # 0.00014

Manganese ‘mg/L 11/05/2008 NO002 9.1 - 23.3 0.99 - F # 0.00014
‘Molybdenum mglL  11/05/2008  NOO1 91 - 233 0.58 SR 0.0009
Molybdenum : mglL  11/05/2008 N002 91 - 233 0.61 F # 0.0009
,g;:gizgr Reduction - - v 1i/os00s oo s1 - zms 1w P »

pH =~ I sd.” " 11/05/2008 NOO1 91 . - 283 . 689 o F o

Speciic Conductance '~ UMnos- 11/05/2008° © Noot T g1’ - 233 © 0 sz TR R

Sufate - " mg/L  11/05/2008 Noot - 91 - 233 . 1900 F # 25
Suffate mg/L  11/05/2008  NO0O2 91 - 233 2000 ST TR e 25
Temperature - ' c 11/05/2008 - Noot = 94 = -7 " 283 1083 R

Turbidity o NTU  11/05/2008 Noot et 233 R o T F #

f Uranium mg/l  11/05/2008 ~ Noot 91 - 283 . - 069 F # 0.000072
Uranium : mglL  11/05/2008 ~  N0O2 91 - 233 072 Fowe © 0.000072



Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site
REPORT DATE: 1/12/2009 :
" Location: 0710 WELL

Manganese =~ mg/L  11/04/2008 NOO1 98 - 268 00015, . B F # - 0.00014

" Molybdenum mg/ll  11/04/2008 ~  NOO1 98 - 268 - 0.0023 E ~ F # 0.000045
Oxidation Reduction ; P . . ‘e . N
Potential mV  11/04/2008 Noof 98 - 268 235 _ F #
pH : s.u. 11/04/2008 NOO1 " 98 - 268 7.56 , COF #
e e umhos . . . . - - .
Specific Conductance Jem 11/04/2008 NOO1 .98 - 26.8 510  F #
Sulfate mg/lL  11/04/2008 NOO1 98 - 268 82 SR s T 2s
Temperature c 11/04/2008  NOO1 = 98 - 268 o 1268 R
- Turbidity S NTU  11/04/2008 NOO1 98 - 268 © 065 TR e
Uraniam B mglL  11/04/2008 = NOO1 98 - 268 Cooba7 T T 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 ’

Location: 0716 WELL

Manganese mg/L  11/04/2008 NOO1 978 - 1478 v 0.28 ’ F- # - 0.00014

Manganese ‘ ' mg/L 11/04/2008 N002 9.78 - 1478 0.29 v F # 0.00014
Molybdenum ' mg/L  11/04/2008 NoO1 978 - 1478 0.14  F # 0.00045
Molybdenum mg/L  11/04/2008 NOO2 978 - 1478 014 ' F # . 0.00045
Owoation Reduction™ =y " iio4zoos  N0OT 978 - 1478 s R

pH™ ST s 11/04/2008 NoO1 978 - 1478 743 FT

Specific Conductance - “’/';:25 " 11/04/2008  -NoO1 978 - Tyazs 1160 F o ’
Suffate ' mg/l  11/04/2008  ~ NOO1 978 - 1478 _ 340 B F # 5
sufate mg/l  11/04/2008 ~ N0O02 078 - 1478 ‘ 350 TR e 5
Temperature - C  11/04/2008 NoO1 978 - 1478 1232 Fo .

Tﬁrbidity S NTU ° 11/04/2008  NOO1 978 - 1478 i :1_.56 , F #

Uranium _ mg/L" * 11/04/2008 " N0O1 9.78 - 14.78 0.23 ’ F 4 0.000036
Uranium mg/L  11/04/2008 ~ NOO2 978 - 1478 10.23 : F # 0.000036




Groundwater Quality Data by Location (USEE100) FOR»SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 i
~Location: 0717 WELL

11/04/2008 = NOO1 451 " F # 0.00014

Manganese
Molybdenum 11/04/2008 NOO1 45.1 CF # 0.000045
gg{gﬁgg[‘ Reduction mV' 11/04/2008 Noo1 454 - 581 -9 - F #
PH - ' su. 11(04/2008' NOO1 451 - 551 ' 737 ' F #
Specific Conductance’ “m?s 11/04/2008  NoO1 451 - 554 1e81 S
Sulfate ' ~ mg/L 11/04/2008 NOOT 451 - 551 70 - F #10
Temperature. - C 11/()4/2_008 ~ NOO1 451 - 55.1 1124 - F
© Tubidty NTU  11/04/2008 NOO1. 451 - 551 . 136 ‘ - F o
Uranium =~ mg/L 11/04/2008 NOO1 451 - 55,.1 0000045 B UF . 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site -

REPORT DATE:- 1/12/2009

Location: 0718 WELL

Manganese mg/l’  11/05/2008 NOO1 1824 23.24 0.94 0.00014
Molybdenum - mg/L  11/05/2008  NOOT 18.24 23.24 0.12 0.00023
Oxidation Reduction mV  11/05/2008 NOOT 18.24 23.24 ot

pH su.  11/05/2008 Noo1 18.24 23.24 7.16

Specific Conductance ”'/T:r‘:s 11/05/2008 N‘oo1’_ ' 18.24 23.24 3809

Sulfate mg/L  11/05/2008 NOO1 - 18.24 23.24 180(.). 25
Temperature - C 11/05/2008  N0O1 1824 23'.24 13.91.

Turbidity NTU 11/05/2008 _ NoO1 18.24 23.24 A7

Uranium mg/L-  11/05/2008 NoO1 18.24 23.24 o021 0.000018




Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 i
Location: 0719 WELL

Manganese. mg/L 11/05/2008 NOO1 38.47 - 48.47 0.18 FQ # 0.00014

Molybdenum _ mg/ll  11/05/2008 NOO1 38.47 - 4847 0.014 FQ # 0.000045
Oxidation Reduction : -

Potential mV  11/05/2008 N0O1 38.47 - 48.47 227 FQ  #

pH ’ : su.  11/05/2008 'NOO 3847 - 4847 79 FQ #

- " : umhos - ' oo : - -

Specific Conductance Jom 11/05/2008 NOO1 3847 - 4847 1242 FQ  #

Sulfate ) mg/l  11/05/2008  NOO1 3847 - 48.47 440 ' FQ # 5
_Temperature - C 11/05/2008 NOO1 3847 - 4847 11.82 ~FQ #

Turbidity o " TONTU 11/05/2008 'NOO1 38.47 - 4B.47 ' 6.17 ' . FQ #

CUranium " mg/lL  11/05/2008 NoO1 3847 - 4847 " 0.00057 ' " FQ #  0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site
REPORT DATE: 1/12/2009
LLocation: 0720 WELL

Manganese ’ mg/L. 11/04/2008 NOO1 ' 7.94 - 1294 0.00029 . B F # - 0.00014

Molybdenum mgl 1100412008 NOO 794 - 1294 1 0.0014 | F 4 0000045
SS{Z?E;’? Reduction mv  11/04/2008 NOOT 794 - 1294 253 F "

pH | su.  11/04/2008 NOO 794 - 1294 7.29 ' F #

Specific Conductance- - UMNOS - 11/04/2008 ~  NOD1 - 7.94 - 1294 729 - R

Sultate o mg 11/04/20.08. NOO 794 - 1204 160 - ;#i«l--r-_‘# ' 25
Temperature ¢ - 11042008~ - NOOT -~ - 794 - 1294 - 1251 - - F PR

Turbidity © NTU  11/04/2008 - NOOA 794 - 1294 0.96 - F ¥

‘Uranium : © mg/L  11/04/2008 NoO1 - 7.94. - 1294 00051 - F # 00000036




Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009
Location: 0721 WELL

Manganese mg/L  11/04/2008 . - 5443 0.003 , B Foo- % 0.00014

Molybdenum mg/l. 11/04/2008 NOO1 4443 - 5443 . 0.0027 F # ' 0.000045 .
Oxidation Reduction i .
Potential . mvV 11/04/2008 NOO1 4443 - - 5443 154 E #
pH s.u. 11/04/2008 NOO1 4443 - 5443 8.7 . F #
N - umhos - . . o . .
Specific Conductance Jom 11/04/2008 NOO1 4443 - -~ 5443 893 . F o #
Sulfate : : : mg/L 11/04/2008 NOO1 4443 - 5443 @ - 300 ’ ] R # 2.5
- Temperature Co . C 11/04/2008 NOO1 - 4443 - 5443 : 11.39 - . F -#-
- Turbidity : - . NTU 11/04/2008 - NOO1 - 4443 - 5443 5.01- - S F : #
~Uranium - -~ -~ : mg/L 11/04/2008 Noo1 - 4443 - 5_4.43 -0.000087 . B - UF- - # 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site
REPORT DATE: 1/12/2009 -
-Location: 0722R WELL Replacement well for destroyed well 0722.

Manganese mg/L 11/05/2008 NOO1 11.1 16.1 0.00014 FJ # 0.00014
Motybdenum mg/  11/05/2008 - NOO1 1.1 16.1 0.072 - F # 0.00023
gg{gﬁgg," Reduction mv  11/05/2008 NOO1 1.9 16.1 231 _ F oo
pH s.u. 11/05/2008 NOO1 1.1 16.1 7.04 F #

 Specific Conductance - ~ -~ “’/‘;2?3 11/05/2008 - NOO1 11.1 16.1. 1043- - - Foo 4
Sulfate. mg/l.  11/05/2008 "N001 111 16.1 280 F - 5
Térﬁpgrature - Cc 11/05/2608 : NOO1 - - 11.1 16.1 14.07 CE »#-..
Turbidity NTU - 11/05/2008 NOO1 11.1 " 16.1 0.93 F #
Uranium mg/L - 11/05/2008 NOO1 1.1 6.1 0.29 F # 0.000018




Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site.
REPORT DATE: 1/12/2009 ) :
- Location: 0723 WELL ’

Manganese mg/L 11/05/2008 - NOOo1 - 4599 - 55.99 0.44 . F # 0.00014

Molybdenum : mg/L ) 11/05/2008 NOO1 45.99 - 55.99 0.00026 B vUF. # 0.000045
Oxidation Reduction ' -
Potential mV 11/05/2008 . NOO1 45.99 - 55.99 104 ) ) F #
pH ) . S.u. 11/05/2008 NOO1 45.99 - 55.99 7.11 ’ F #
- umhos ] . B . .
Specific Conductance Jem 11/05/2008 NOO1 45.99 - 55.99 - 3799 . F - #
Sulfate : : mgll  11/05/2008  N0O1 4599 - 5599 . 2000 ‘ S F - # 25
Température s : : C 11/05/2008 NOO1 - 4599 - - - 5599 - - 11.07 - : - F #
Turbidity - . NTU - - 11/05/2008 NOO1 - 4599 - 55.99 0.8 T e ST
-- Uranium - - mg/L 11/05/2008 " NOO1 - 45.99 - 55.99 . -0.000068 - - -+ - B~ UF- # . - 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO1, Riverton Processing Site
REPORT DATE: 1/12/2009 E :
Location: 0728 WELL

Manganese mg/L-~ . 11/05/2008 NOOt - 1471 - 197 0.0028 B F # 0.00014

Molybdenum mg/L  11/05/2008 NOO1 1471 - 1971 0.0033 - F # 0.000045

Oxidation Reduction ’ . =

Poteatiol mv  11/05/2008 NOO1 1471 - 1971 231 F #

pH su.  11/05/2008 NOO1 1471 - 1971 7.04 ' L F #

Specific Conductance ‘."/T“:'r‘r.?.s 11/05/2008 NOO1 - 1471 - 19.71 782 e e DR

Sulfate” . mglL  11/05/2008 NOO1 . 1471 - 1971 110 I 25

Temperature . . .. C  11/05/2008 NoO1 - 1471 - 19.71 - 187 o R

Turbidity . NTU  11/05/2008 - NOO1 1471 - 19.71 : 1.4 . -~ F #

Uranium ' . mglL  11/05/2008 'NOO1 1471 - 1971 . 0.0085 F # 0.0000036
¢
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 ' .
Location: 0730 WELL

Manganese _ mg/L " 11/05/2008 NOO1 38.62 - 48.62 - 0.047 . . F # 0.00014 -

Molybdenum mglL  11/05/2008 - NOO1 862 - 4862 0.0048 F # 0.000045
ggigﬁt;g? Reduction mv  11/05/2008 NOO1 3862 - 4862 .88 | F '# .
pH su. 11/05/2008 NOO1 . 3862 - 4862 741 CF ¥

Specific Conductance “'/T(‘:'r‘:s 11/05/2008 NOO1 3862 - 4862 949 : R #

Sulfate L mglL  11/05/2008 NOO1 3862 - - 4862 180 _ - F # 2.5
Temperature .. . . . C. 11/05/2008 NoO1 . 3862 - 4862 - - 124 : T

. Turbidity . NTU  11/05/2008 NOOT 3862 . - 4862 - 4.01 R

 Uranium N mg/L  11/05/2008 NOO1 3862 - 4862 - 0.0098 " 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO1, Riverton Processing Site
REPORT DATE: 1/12/2009 ’ : .
" Location: 0735 WELL )

'
E:N
o]
Q0
purg

o
o
-
]
-n
I+

~Manganese . ) mg/L 11/03/2008 NOG1 4906.6‘

0.00014
6 6
Molybdenum mglL  11/03/2008 NOO1 49066 - 48916 0.0016 F # 0.000045
 Oxidation Reduction S mv 11/03/2008 NOO1 49066 - 48916 145 o F #
Potential - 6 6 o :
PH... . . su 11032008  NOO1 49066 - 48916 = 742  F. 4
H o 6. _ _
P A umhos g y aag - ' e s
Specific Conductance Jem 11/03/2008 NOO1 4906.6 - 48916 1529 , F #
. , ; 1/0 001 4908 e S R .
sufate - - mg/L  11/03/2008 NOO1 49066 - 48916 - 630 ~ - O A L
o » 3/2008, . % :
Temperature - .- . C 11/03/2008 NQO1 49066 - 48916 . 11.46 F o #
. 6 6 t
Turbidity NTU  11/03/2008 NOG1 49066 - 48916 115 ' F #
Uranium' - “'mg/L 11/03/2008 NOO1 " 49066 - 48916 1000025 F #  0.0000036




Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 s :
Location: 0784 WELL '

.. Detection
o Limite

Parameter . -

Manganese mgll  11/04/2008 NOO1 165 - . 665 0.39 F o # 0.00014

Molybdenum mgL 11042008  Nooi 165 - 665 0.016 F 4 000004
g;‘:gﬁgg,” Reduction mV . 11/04/2008 NOO1 165 - 665 85 “F #

“pH ‘ ' s.u. 1'1/@4/2"008 NOO1 165 - 665 , 797 F #

* Specific Conductance ' “’/Tr‘:s 11/04/2008 NOOT 165 - 665 6270 ~ F #

Sulfate mglL  11/04/2008  NOOf 165 - 665 3400 T F # 25
Temperawe . . . . C ~11/04/2008 . NOO1 165 - 665 12.85 . F . #

“Turbidity - ‘ . NTU  11/04/2008 N0O1 165 - 665 2.51 F #

;Uranium o - mglL 11/04/2008 ' NOO1 1.65 - 6.65 0.0063 F ‘ # 6.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVT01, Riverton Processing Site

REPORT DATE: 1/12/2009
Location: 0788 WELL

11/04/2008

Manganese mg/L NOO1 1.41 13.41 0.0022 0.00014
Molybdenum mg/L  11/04/2008 N0O1 1.41 13.41 ' 0.026 10.000045
gg{gﬁt:gl" Reduction: mv 110412008 NOO1 1.41 13.41 ' 89

pH su. 11/04/2008 “NOO1 1.41 13.41 7.43

-Specific Conductande UMNOS  11/04/2008 "~ NOOY 1.41 13.41 1783

Sulfate - mglL  11/04/2008 NOO? 141 13.41 610 10
Temperature C " 11/04/2008 NOO1 1.41 13.41 V10.'76

Turbidity NTU  11/04/2008 .  NOOT 1.41 13.41° 181 7

FU_ranium’ mglL 11/04/2008 NOO1 141" 13.41 0.033 0.0000036




Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009

Location: 0789 WELL

HEEBLS):

Manganese mg/. . 11/05/2008 N0O1 62 - 182 . 0.36 F o # 0.00014

Molybdenum - - mg/lL  11/05/2008 NOO1 62 - 182 0.5 _ F # - 00023
Orxidation Reduction mv-  11/05/2008  NoO1 - 62 - 182 196 Fooo#

PH . _ su.  11/05/2008 NOO' 62 - 182 712 . F #

Specific Conductance “r/’(‘:’;?s 11/05/2008 NOO1 62 - 182 6310 F #
© Sulfate - mg/ll  11/05/2008 Noo1 T 62 - 182 . 4000 : Fooood 25
Temperature - o 11/05/2008 NoOt - 62 - 182 10.78 ‘ B

Tutbidty © -~ NTU. 11/05/2008 © NOOT . 62 - 182 2.12 Rk

“Uranium mg/lL  11/05/2008 ~  NOOT 62 - 182 13 N ¥ 000018
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO1, Riverton Processing Site
REPORT DATE: 1/12/2009 :
Location: 0809 WELL

Manganese : mg/L =~ 11/03/2008 NOO1 10.5 - 19.4 0.81 F # 0.00014
Molybdenum _  mgll  11/03/2008 NOO' 105 - 194 0.0015 : F 4 0.000045 -
Oxidation Reduction mv 11032008  NOO1 105 & 194 . 46 P

pH _ su. - 11/03/2008 NOOT 105 - 194 7.43 »IF #

Specific Conductance '”’/';';fs 11/03/2008 - NOO1 105 - 194 ' 877 R #

Suffate’ | - \ . -mgll 11/03/2008 Noot 105 - I v o . CTF & 25
Temperature S C  11/03/2008  NOO1 105 - 194 1262 o :'F‘ Lk

Turbidity ' . NTU 11/03/2008 NOO1 105 - 194 052 . : :F #

Uranium- _ © mglL - 11/03/2008 NOO1 105, - 19.4 0.0055 . . F # 0.0000036



Groundwater Quality Data by Location (USEE100) FOR SITE RVTO1, Riverton Processing Site
REPORT DATE: 1/12/2009 - . .
Location: 0824 WELL

Manganese : 'mg/L 11/05/2008 NOO1 9.5 - 14.5 0.0039- . - B F # 0.00014

Molybdenum " mgll.  11/05/2008 NOO1 95 - - 145 0.0046 : F # 0.000045
Oxidation Reduction ‘mv o 11/05/2008 NOO! o5 - 145 23 F #

pH L su.  11/05/2008 NO0O1 95 - 145 7.31 F #

Specific Conductance “’/‘t‘:’r‘:S‘ 11/05/2008 - N0O1 95 - 145 900 - F #

Sultate g ‘mglL  11/05/2008  NOO1 . 95 - 145 - 150 ' “F 25

Temperature o c 11/05/2008 NGO 95 - 145 1179 ’ ' F#

“Turbidity o NTU  11/05/2008  NOO1 95 - 145 - 3.23 R

~Uranigm mg/l  11/05/2008 - NOOT 95 - 145 0019 S F 0.0000036
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Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009
Location: 0826 WELL

Manganese .- . .mg/lL  11/04/2008 Noo1 6.6 - - 1186 0.5 - F # ~0.00014

Molybdenum . -~ . . mglL 11/04/2008 ~  NOO1 - 66 - - 116 - - © - 0024 ; F # 0.000045
Oxidation ;Red’ucﬁ.on. 0 Imve 110472008 Nool 66 - 116 82 CF T

PH DLl su. 11/04/2008 N0O1 66 - 116 7.39 o F #

. Specific Conductance "“r/’;'r‘:s 11/04/2008 N0O1 66 - 116 1529 F #

Sulfate - mglL - 11/04/2008  NOOY 66 - 116 a0 ' F #. 10
Temperature o . C 11042008 Noo1 66 - 116 1078 P

Turbidity . NTU  11/04/2008 'NOO1 66 - 116 164 o .# #

Uranium B mgll  11/04/2008 NOO1 66 - 116 0034 F # 0.0000036

N



Groundwater Quality Data by Location (USEE100) FOR SITE RVTO01, Riverton Processmg Slte
‘REPORT DATE: 1/12/2009 .
Location: 0828 WELL

Manganese mg/L 11/04/2008 ~  NOO1 - 0.016 ' # 0.00014

Molybdenum mg/l  11/04/2008 NOO1 - v 0.003 ©#  0.000045 ’
Oxidation Reduction MV 11/04/2008 N0O1 S 236 . - #

pH su. 11/04/2008 NOO1 . _ 8.75 ’ #

Specitic Conductance “’;‘3:‘:5 11/04/2008" NOO1 - 763 ' #

Sulfate - mg/L . 11/04/2008 NOO1 . : 200 . B 2.5

Temperature - C _ 11042008  NOO1 e 234 e

Turbidity . ' NTU  11/04/2008 - NOO - ' 624 Lk

 Uranium mgl ~11/042008  Noot - - . o0pooo67. B U # _ 00000036

SAMPLE ID CODES: 000X = Filtered sample (0.45 um). NOOX = Unfiltered sample. X = replicate number.

LAB QUALIFIERS
) Repllcate analysns not within control Ilmlts
Result above upper detection limit.
TIC is a suspected aldol-condensation product.
- Inorganic: Result is between the IDL'and CRDL. ‘Organic: Analyte also found in method blank.
- Pesticide result confirmed by GC-MS.
-Analyte determined in diluted sample. -
Inorganic: Estimate value because of interference, see case narrative. Organlc Analyte exceeded calibration range of the GC-MS.
Holding time expired, value suspect. o . .
Increased detection limit due to required dilution.
Estimated
Inorganic or radiochemical: Spike sample recovery not within control limits. Organic: Tentatively identified compound (TIC)
> 25% difference in detected pesticide or Aroclor concentraﬂons between 2 columns
Analytical result below detection limit.* .
Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.
X,Y,Z Laboratory defined qualifier, see case narrative.

SCUTZe—"IMUO®W>»V

DATA QUALIFIERS: : .
F Low flow sampling method used. : " .-~ G Possible grout contamination, pH > 9. J Estimated value.
L Less than 3 bore volumes purged prior to sampling. Q Qualitative result due to sampling technique. R Unusable result.
u Parameter analyzed for but was not detected. X Location is undefined. :

QA QUALIFIER:
# Validated according to quality assurance guidelines.
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Surface Water Quality Data
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Surface Water Quality Data by Location (USEE102) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 )
Location: 0747 SURFACE LOCATION 8/26/97 State plane east changed from 594497.14 to an estimation close to river

‘Qualifiers ...+~ . Detection -\
“Data’ QAL e Limite

Manganese . mgL  11/05/2008 0001 051 # 000014
Molybdenum ' mg/L 11/05/2008° 0001 . 0.013 o # 0.00009
gggﬁi'lgf Reduction mv 11/05/2008  NOOT 200 : #

pH _ ’ s 11/05/2008  N0O1 7.73 _ " )
Specific Conductance umhos/cm - . 11/05/2008 NOO1 1315 » : #

Sulfate ' mglL  11/052008 0001 370 : S 10
Temperature C 11/05/2008 "NOO1 8.02-. #

Turbidity ‘ ~ NTU  11/05/2008  NOOT 67.2 : #

Uranium : mg/L 11/05/2008 0001 - 0.13. #  0.0000072
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Surface Water Quality Data by Location (USEE102) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 ' ' .
_Location: 0749 SURFACE LOCATION 8/26/97 State plane-east changed from 589532.71 to an estimation close to river

Manganese . mg/L 11/04/2008 - N001 i 0.095 # 0.00014
Molybdenum © mgl 11/04/2008  NOOf 0.023 _ #  0.000045
Oxidation Reduction mv 11/04/2008  NOOT 133 ¥

pH : s.U. 11/04/2008  NOOT 7.97 ‘ #

Speéiﬁc COhductance - . umhos/cm - - 11/04/2008 - NOO1 3753 o v N E ——

Sunéné ... mglL  11/04/2008  N0O1 2300 . N
Temperatre . .. C .. 11042008 . Nooi . . 1815 . . # »

Turbidity - . NTU 11/04/2008-.  NOO1 98 -

Uranium _ . mglL 11/04/2008  NOO1 0.0019 4 0.0000036.




Surface Water Quality Data by Location (USEE102) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009
Location: 0794 SURFACE LOCATION 8/26/97 State plane north changed from 844178.27 to an estimation close to river

B :,i"- e ,'an_lifiers“"

v U ID “Lab: “Datait QA Lir UnCerlamty

Manganese mg/ll.  11/04/2008 0001 E ¢ 000014

Molybdenum " mglL 11/04/2008 0001 0.0014, # 0.000045
' gg;:f‘zg:‘ Reduction mv 11/0422008  NOO1 217 . #

pH o s.u. 11/04/2008  NOO1 7.37 #

Specific Conductance umhos/cm  11/04/2008 NOO1 - 858 - - . #-_

sufate . . ‘ Cmgll  11/04/2008 0001 - '_290 . # 25 -
Terﬁperature . C 11/04/2008 NOO1 5.97 : #

Turbidity NTU  11/04/2008 . NOOT 129 #

Uranium. . .. mg/ll .. .11/04/2008 0001 00063 - 4 00000036 . . --
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Surface Water Quality Data by Location (USEE102) FOR SITE RVT01, Riverton Processing Site
- REPORT DATE: 1/12/2009 ‘ )
_ Location: 0796 SURFACE LOCATION Was possibly historically sampled ~900 ft E from current location

11/03/2008

0.00014

Manéanese mg/L 0001 0.02
Molybdenum mg/L 11/03/2008 0001 0.0016 0.000045
S:{gﬁ::gln Reduction mv 11/03/2008  N0O! 194
pH s.u. 11/03/2008  NOO1 7.42
Specific Conductance. . umhos/cm  11/03/2008 NOO1 884
Sulfate mg/l  11/03/2008 0001 . 300 25
Temperature ¢ 11/03/2008  N0O1 9.89 .

* Turbidity NTU  11/03/2008  NOO1 109
Uranium ‘mgilL 11/03/2008 - 0001 0.006 0.0000036
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Surface Water Quallty Data by Locatlon (USEE102) FOR SITE RVT01 Riverton Processmg Site
REPORT DATE: 1/12/2009
" Location: 0810 SURFACE LOCATION Gravel Pit Pond

arameter .'C‘)uallfters‘ e
Manganese mg/L 11/03/2008 - N001v 0.095 ' # 0.00014
Molybdenum mg/L - 11/03/2008  NOO1 ~0.0018 # 0.000045
S;gf‘:gr Reduction . mv 11/03/2008  NOOT 150 # T
pH s.u. 11/03/2008  NOO1 8.72 C#
_Specific Conducta_nce . umhos/cm ‘ 11/03/2008 . NOO1 » 1250 . . #
Sulfate . mg/L 11/03/2008  NOO1 200 # 10
‘Tém;-)erature _ . C 11/03/2008 " NOO1 10.02 . . 3 ‘
Turbidity _ NTU . 11/03/2008  .NOOT 4.04 . # S —
' Uranium : mgl  11/03/2008  NOOt 0.0046 . # .. 00000036 -- .
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Surface Water Quality Data by Location (USEE102) FOR SITE RVTO1, Riverton Processing Site
REPORT DATE: 1/12/2009 . ' '
Location: 0811 SURFACE LOCATION

Manganese -mg/L 11/05/2008 NOO1 0.025 - # 0.00014

Molybdenum  mgl 11/05/2008  NOO1 0.0015 : #  0.000045

xddation Reduction mV  11/052008  NOOI 218 : o

pH su - 11/052008  NOO1 8.2 | 4

Specific Conductance - umhos/cm 11/05/2008 NOO1 823 : U #E

Sutate. - . ... . . ‘mgl 11/05/2008 Noo . 280 L o 25 - v
Tomperature. ... . .. .. C . 11/05/2008  NOOT . 547 - - R

Turbidity NTU - -11/05/2008  NOO1 7.92 #

Uranium L mg/lL - 11/05/2008  NOO1 0.0059 “#  0.0000036
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Surface Water Quality Data by Location (USEE102) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 :
Location: 0812 SURFACE LOCATION :

auiiers
wlab =Data”” JQA=

Manganese “mglt 11/05/2008 NOO1 0.031 : # 0.00014

Molybdenuh\ - mg/L 11/05/2008 -N001 0.0015 . # 0.000045

Oxiation Reduction my 11/05/2008  NOO 202 ' o

pH s.u. 11/05/2008 NOO1 - 8.26 #

Specific Conductance - umhos/cm  11/05/2008 - NOO.1 : 804 o #

Sulfate - . - ' rﬁg/L 11/05/2008 NOO1 290 o ) » # 25
Temperature ... . C ~ 11/05/2008 NOO1 . 424 - o #

) —Turbi.d'i‘ty L ,Nfu . 11/05/2008°  NOO1 7.86 L -4 e

Urénium . mg/L - 1 1/05/2008 NOO1 ‘ 0.006 ' : C# 0.0000036 -
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Surface Water Quality Data by Location (USEE102) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 . :
Location: 0822 SURFACE LOCATION west-side irrigation ditch

Manganese = .-- .. - mglL  11/04/2008. 0001 .01 # 0.00014
Molybdenum - S moL 11/042008 0001 . 00062 ... #° 0000045
g;i:ﬁgglnﬂ_éduc‘i?f‘_ . mV_ ' 11042008  Noot . 198 S
PH .U syl 11042008 NooT 7.88 _ #
Radum-226 - pGilL 11/04/2008 0001 . 0315 o u 0.15 0.187
Radium-228. .~ . - pCilL = 11/04/2008  -0001 -  0.63 oy # 0.63 " 0.388
Specific Conductance ~~ umhosicm  11/04/2008  N0O1 2137 % '
Sufate’ - mglL  11/04/2008 0001 1100 o 10
Temperature e 11/04/2008 NOOT 9.45 #

 Tubidity ©  NTU  11/04/2008  NOO1 . 29.2 o W
Uranium " mglL 11042008 0001 - 00075 . . - # 00000036




Surface Water Quality Data by Location (USEE102) FOR SITE RVT01, Riverton Processing Site
REPORT DATE: 1/12/2009

Location: 0823 SURFACE LOCATION

Manganese mg/L 11/04/2008 0001 0.0077 # 0.00014

Molybdenum mgL  11/04/2008° 0001 . 0.0033 4 0000045
Oxldation Reduction mv 11/04/2008.  NOO' 208 o #

pH su. - 11/04/2008  NOO1 8.47 #

Specific Conductance umhos/cm  11/04/2008 N—O‘01. 7 - 1153 - _ . .# ]
Sulfate - " mglL 11/04/2008 0001 80 T 5
Temperature o € 11/04/2008  NOO1 ‘885 .

Turbidity NTU  11/04/2008  NOOT e #
Uanum . mgl.  11/04/2008 0001 00043 #  0.0000036

~ SAMPLE ID CODES: OOOX Filtered sample (O 45 um). NOOX = Unfiltered sample. X = replicate number..

;_LAB QUALIFiEFiS )

Replicate analysis not within control limits.

Result above upper detection limit.

TIC is a suspected aldol-condensation product.

Inorganic: Result is between the IDL and CRDL Orgamc Analyte also found in method blank.
Pesticide result confirmed by GC-MS.

Analyte determined in diluted sample. o N i

‘Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded caiibration range of the GC-MS.
Holding time expired, value suspect. - : -

Increased detection limit due to required dilution.

Estimated . i

Inorganic or radiochemical: Spike sample recovery not within control limits. Organic Tentaiiveiy identified compound (TIC)

> 25% difference in detected pesticide or Arocior concentrations between 2 coiumns :

Analytical result below detection limit. N T e
Post-digestion spike outside control limits while sample absorbance < 50% of analytical spike absorbance.

X,Y,Z  Laboratory defined qualifier, see case narrative..

SCozC—IMODO®>V *

DATA QUALIFIERS: ,
F ~  Low flow sampling method used.. - .7 G Possible grout contamination, pH > 9. J Estimated value.
L - Lessthan 3 bore volumes purged prior to samplmg Q Qualitative result due to sampling technique. R Unusable result.
U Parameter analyzed for but was not detected. X Location is undefined. :

QA QUALIFIER:
# Validated according to quality assurance guidelines.
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Equipment Blank Data
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BLANKS REPORT

LAB: PARAGON (Fort Collins, CO)
RIN: 08101898

Report Date: 1/12/2009

Manganese RVTO1 0999 11/05/2008 NOO1 mg/L 0.00014 U 0.00014 E

Molybdenum ) . RVTO1 0999 11/05/2008 NOOt " mg/lL 0.00015 B8 U 0.000045 E
Sulfate RVTO1 0999 11/05/2008 NOO1 mg/L 0.5 U 05 - E
Uranium RVTO1 0899 11/05/2008 N0O1 mg/L 0.000039 B U - 0.0000036- v E

SAMPLE ID CODES: 000X = Filtered sample (0.45 um). NOOX = Unfiltered sample. X = replicate number.

LAB QUALIFIERS:

Replicate analysns not within control limits. . .

Result above upper detection limit. . . . ’ N
TIC is a suspected aldol-condensation.product. :

Inorganic: Result is between the IDL and CRDL. Organic: Analyte also found in method blank.

Pesticide result confirmed by GC-MS.

Analyte determined in diluted sample.

Inorganic: Estimate value because of interference, see case narrative. Organic: Analyte exceeded calabratlon range of the GC-MS.
Holding time expired, value suspect.

Increased detection limit due to required dllutlon

Estimated

inorganic or radiochemical: Spike sample recovery not within control limits. Organlc Tentatively identified compound (TIC).

> 25% difference in detected pesticide or Aroclor concentrations between 2 columns.

Analytical result below detection limit.

Post-digestion spike outside control limits while sample absorbance < 50% of analyncal spike absorbance.

Y,z Laboratory defined qualifier, see case narrative.

xgcsz—Imoom>v

DATA QUALIFIERS: ' .
F Low flow sampling method used. G Possible grout contamination, pH > 9. - J Estimated value.
L Less than 3 bore volumes purged prior to sampling. Q Qualitative result due to sampling technique. R Unusable result.
u -Parameter analyzed for but was not detected. X Location is undefined. :

SAMPLE TYPES: ' ‘ : -
E Equipment Blank. - -
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~ Static Water Level Data

Page 77



- This pége iﬁtentiOnally left blank

Page 78



STATIC WATER LEVELS (USEE700) FOR SITE RVT01, Riverton Processing Site
REPORT DATE: 1/12/2009

(F
0101 0 494658  11/04/2008 - 17:08:29 9.99 4936.59
0110 0 4944.35 11/04/2008  17:03:06 9.45 4934.9
0111 0 4946.87 11/04/2008  17:09:58 9.51 4937.36
0700 U 4951.38 11/04/2008  12:18:35 6.03 4945.35
0702 D 4931 11/05/2008  15:19:20 6.69 4924.31
0705 D 4930.8. 11/05/2008  12:47:07 6.79 4924.01
0707 D 4931 11/05/2008  13:10:24 5.81 492519
0709 D 4930.7 11/04/2008  17:16:12 3.04 4927.66
0710 u 4947.9 11/04/2008  10:50:32 5.54 4942.36
0716 o 4939.12 11/04/2008  13:56:22 8.77 4930.35
0717 0 49388 11/04/2008  13:35:12 8.35 4930.45
0718 D 4937.6 11/05/2008  15:00:53 8.45 4929.15
0719 D" 4937.55 11/05/2008  15:30:30 7.99 4929.56
0720 c 4940.46 11/04/2008  09:20:07 5.21 4935.25
0721 c 4940.47 11/04/2008  09:40:02 8.21 4932.26
0722R 4937.06 11/05/2008  16:10:29 9.08 4927.98
0723 D 493601 11/05/2008  16:35:02 7.87 4928.14
0724 u 4941.36 11/04/2008  13:19:29 7.39 4933.97-
0725 u 494166,  11/04/2008 ° 13:27:04 77 4933.96
0726 U’ 4942 11/04/2008  13:28:20 6.33 4935.67
0727 u 4951.69 11/04/2008  14:51:30 10.14 _4941'.55
0728 u 494601 11/04/2008  13:29:01 8.19 4937.82
0729 D 4932.75 11/05/2008  08:05:28 6.67 4926.08
0730 D 4933.08 11/05/2008  08:45:34 7.31 4925.77
0732 U 494507 11/04/2008  17:10:58 8.12 4936.95
0733 U 4946.76 11/04/2008°  09:57:28 7.73 - 4939.03 .
0734 u 4946.08 11/04/2008  10:00:59 8.69 4937.39
0735 D 4934.16 11/03/2008 . 15:45:08 10.27 4923.89
0736 U 4946 11/04/2008  12:20:35 6.35 - 4939.65
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STATIC WATER LEVELS (USEE700) FOR SITE RVTO01, Riverton Processing Site
REPORT DATE: 1/12/2009 ' -

" 0784 U 494545.  11/04/2008  15:35:22  6.82 4938.63

0788 C . 4935.09 11/04/2008  16:55:44 9.33 4925.76

0789 D 493366 11/05/2008  11:05:04 9.51 4924.15
. 0809.... . . .4932.09. . 11/03/2008_ 16:15:114. 785 . . 4924.24

0824 4928.27 11/05/2008  10:15:40 6.01 4922.26

0826 4936.98 11/04/2008  16:25:50 8.14 4928.84

FLOW CODES: B BACKGROUND ~ C CROSS GRADIENT D DOWN GRADIENT F OFF SITE

N UNKNOWN O ONSITE U UPGRADIENT
WATER LEVEL FLAGS: D Dry F FLOWING
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Time-Con'centratio.n Graphs
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Riverton Processing Site
Semi-Confined Aquifer Locations
Manganese Concentration
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Riverton Processing Site
Surficial Aquifier Locations
Manganese Concentration
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Molybdenum (mg/L)
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Riverton Processing Site
Semi-Confined Aquifer Locations
Molybdenum Concentration
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Riverton Processing Site
Surficial Aquifier Locations
Molybdenum Concentration
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Riverton Processing Site
Semi-Confined Aquifer Locations
Sulfate Concentration
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Riverton Processing Site
Surficial Aquifer Locations
Sulfate Concentration
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Riverton Processing Site
Semi-Confined Aquifer Locations
Uranium Concentration
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Riverton Processing Site
Surficial Aquifer Locations
Uranium Concentration
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Attachment 3
Samplmg and Analys1s Work Order .
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‘October 1,72008

SUBJECT:

Dear-Ms. ‘Dayvauilt:

+ g SiMiSialler Comporition’

‘Coritract No: DEx AMOT4 071:M00060; Stoller:
November 2008: Env1ronmenta1 Samp i _‘girat;Rlverton Wyomlng

1M00:501-02-117-402; Riverton, WY, Disposal Site

2597 BYiRoad-  Grand: Junchon, COBISY  (GU0)248:6000  Faxr(970)248:6040:
) rage ) ) T



Jalena Dayv ault:
(6% 'trol Numbet: 09-0024

expected to be 66 ’plete b 4 ‘the: begmmng of fieldwork ‘

"Ifi-;you have any. quiestions; please-‘callﬁme-fat)extensw.nf6:65,4..

Sincerely;

, 'rLauren oodknlght« :Stoller
EDD Delivery:
- resgrand.junction.

N\Gondorihiome\E40048 My Documents\Grotind Watér BVTG8T irviitir. doc
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Constituent Sampling Breakdown

Site

Riverton

.

Analyte

Surface

Required

. Detection Limit

, Analytical

Line Item
Code

Approx. No. Sampleslyr

Groundwater
50

: _Water

(mg/L)

: Meﬁhod

Field Measurements "'~

18

Alkalinity

Dissolved Oxygen

Redox Potential

oL

v

Residual Chlorine

pH

Specific Conductance

Turbidity

Temperature

x [x > [x

XX X X

Laboratory Measurements

Aluminum

Ammonia as N (NH3-N)

Calcium

Chloride

Chromium

Gross Alpha

2 pCilL

_ EPA'S00:0

GPC-A-001

Gross Beta

GPC-A-001

Iron

4 pCill

_EPA 900.0-

Lead

Magnesium

Manganese

x

x

'0.005

| SW-846.6010

LMM-01

Molybdenum

LMM-02

Nickel

0.003

* SW-846 8020

Nickel-63

Nitrate + Nitrite as N (NO3+NO2)-N

Potassium

" Radium-226

0822 only

1 pCilL

Gas
Proportional
Counter

GPC-A-018

Radium-228

0822 only

1 pGilL

Gas
Proportional
Counter

GPC-A-020

Selenium

Silica

Sodium

Strontium

Sulfate

0.5

SW-846 9056

MIS-A-044

Sulfide

Total Dissolved Solids

Total Organic Carbon

Uranium

0.0001

SW-846 6020

LMM-02

Vanadium

Zinc

Total No. of Analytes

4

6

Note: All analyte samples are considered unfiltered unless stated otherwise. All private well samples are to be unfiltered. The
total number of analytes does not include field parameters..
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Attachment 4
- Trip Report
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d o fit«éh&tbfﬂ?ﬁ?
-Grand]uncuon Office =
Memorandum.

' o . Control Number N/A
DATE: "November 19, 2008 - :
TO: » Distribution -
FROM:  ~ SamE.Campbell
SUBJECT: Trip Report

Site: Riverton, Wyoming, Processing Site.
Dates of Sampling Event: November 3 to November 5; 2008.
Team Members: Sam Campbell and Joe Trevino

Number of Locations Sampled 20 momtor wells, 9 surface water locat1ons and 5 domestic -
wells. ' : '

. Locations Not Sampled/Reason: None.

Location Specific Information: All field data was collected-electronically with the Field Data
Collection System (sampled locations) and the Water Level Recorder (water level only
locatlons) S

Monitor wells 0705 and 0719 were purged and sampled using Category II criteria; all other = -
mon1tor wells were purged and sampled using Category I criteria.

Samples collected from surface water locations 0747, 0794, 0796, 0822, and 0823 were. ﬁltered

* because the measured turbidity was greater than 10 NTUs; samples from all other locations were "
- collected without ﬁltermg

At the time of samphng, there was no surface water-flow between the Oxbow Lake and the

Little Wind RIVCI‘

The Little W1nd River continues to erode the bank toward momtor well 0735 the bank isnow
6 feet from the well.
Fleld Variance: None.

Quality Control Sample Cross Reference Followmg are the false identifications assrgned to
the quahty control samples
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False ID True ID Sample Type Ticket Number -
2644 0716 , Duplicate GLW-326
2645 : 0707 Duplicate GLW-327
2646 Equipment Blank Equipment Blank GLW-328

Requisition Numbers Assigned: All samples were assigned to report identification number
(RIN) 08101898 and were shipped to Paragon Analytics on November 7, 2008.

Water Level Measurements: Water levels were measured at all sampled monitor wells and
12 additional monitor wells.

‘Well Inspectidn Summary: Concrete pads at monitor wells 0725 and 0726 have deteriorated;
all other wells were in good shape.

Equipment: All equipment functioned properly.

| Regulatory: The Wind River'EnVironmental Qual'ity Commission (WREQC) observed sampling
activities and split samples at monitor wells 0718 and 0719.

Institutional Controls
Fences, Gates, Locks: No issues identified.
‘Signs: Warning signs installed around the oxbow lake were intact.
Trespassing/Site Disturbances: None. '
Site Issues: None
. Disposal Cell/Drainage Structure Integrity: Not applicable..
Vegetation/Noxious Weed Concerns: Not applicable.
Maintenance Requirements: None.

Access Issues: None. -

Corrective Action Required/Taken: New concrete pads are needed around monitor wells 0725
and 0726 ‘ :

(SEC/lcg)

cc:  (electronic) . 4
Jalena Maestas, DOE
Cheri Bahrke, Stoller
- Steve Donivan, Stoller
. EDD Delivery
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