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ALS

Ft. Collins, Colorado LIMS Version: 6.867 Page 1 of 1

Monday, July 30, 2018

Karen Waters-Husted

CH2M HILL Plateau Remediation Company
825 Jadwin Avenue

Richland, WA 99352

Re: ALS Workorder: 1806608
Project Name: 100-N Apatite Barrier, June 20
Project Number: 118-012

Dear Ms. Waters-Husted:

Five water samples were received from CH2M HILL Plateau Remediation Company, on 6/26/2018. The samples
were scheduled for the following analyses:

Metals
Strontium-90

The results for these analyses are contained in the enclosed reports.

The data contained in the following report have been reviewed and approved by the personnel listed below. In
addition, ALS certifies that the analyses reported herein are true, complete and correct within the limits of the method:
employed.

Thank you for your confidence in ALS Environmental. Should you have any questions, please call.

Sincerely,

bt . ——

ALS Environmental

Katle M. OBrien We certify that this data package is in compliance with the

Project Manager . . .
SOW, both technically and for completeness, including a full
description of, explanation of, and corrective actions for, any
and all deviations, from either the analyses requested or the
case narrative requested. Release of the data contained in
this hard copy data package has been authorized by the
Laboratory Analytical Manager (or designee) and the
laboratory’s client services representative as verified by their
signatures on this report.

ADDRESS 225 Commerce Drive, Fort Collins, Colorado, USA 80524 | PHONE +1 970 490 1511 | FAX +1 970 490 1522
ALS GROUP USA, CORP. Part of the ALS Laboratory Group An ALS Limited Company

www.alsglobal.com
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Kathleen.Obrien
Katie's Signature

Kathleen.Obrien
CHPRC blurb


ALS1806608

7/30/2018 REV.0O
ALS -- Fort Collins
Sample Number(s) Cross-Reference Table
OrderNum: 1806608
Client Name: CH2M HILL Plateau Remediation Company
Client Project Name: 100-N Apatite Barrier, June 20
Client Project Number: 118-012
Client PO Number: BOA 54854
Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
B3JFCO 1806608-1 WATER 25-Jun-18 10:15
B3J8J2 1806608-2 WATER 25-Jun-18 10:00
B3J8J6 1806608-3 WATER 25-Jun-18 10:00
B3J8J7 1806608-4 WATER 25-Jun-18 11:44
B3J8J3 1806608-5 WATER 25-Jun-18 11:44
Page 1 of 1 ALS -- Fort Collins
LIMS Version: 6.864 Date Printed: Tuesday, June 26, 2018
Page 2 of 36
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CH2MHill Plateau
Remediation Company

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQL,JEQT

LU oY

C.O0.C.#
I18-012-280

Page 1 of 1

Collector: Juanqggz::‘i_lar Contact/Requester: Karen Waters-Husted Telephone No.: 509-376-4650
SAF No.: I18-012 Sampling Origin: Hanford Site Purchase Order/Charge Code: 300071
Project Title:  100-N Apatite Barrier, June 20 |LogbookNo.. HNF-N-506 -9 9/(;Q lce ChestNo.: (/! | O S(p5A

Shipped To (Lab): ALS Environmental Ft. Collins

Method of Shipment Commercial Carrier

Bill of Lading/Air Bill No.: /)71 ( o/ 5 N

»
Protocol CERCLA Priority: 30 Days Offsite Property No.: C:“ D l q
M 1
POSSIBLE SAMPLE HAZARDS/REMARK SPECIAL INSTRUCTIONS
** ** Contains Radioactive Material at concentrations that are N/A
not regulated for transportation per 49 CFR / IATA Dangerous
Goods Regulations but are not releasable per DOE Order 458.1
Sample No. |Filter| * Date Time | No/Type Container Sample Analysis Holding Time Preservative
B3JFCO (D N 1Y Ll,as ,’7 ’D’ s 2x1-L G/P SRISO_SEP_PRECIP_GPC: COMMON 6 Months HNO3 to pH <2
\]
- P
w
=4
\ g
N
S8
b
00 ®©
——— ; —7) 7 -
Relinquishe JUN25 018 1, Received By:  LoalyWalt Lo '): ‘ )j ) b6L) Matrix *
S T - — QSO— D Ei _foveRe \&\ P JU Nz 5 m.— ---|'S = Soil DS = Drum Solids
Print First and Last Name Signature late/Time . Print First and Last N Signature Date/Time SE = Sediment DL = Drum Liquid
Relinquished By: w% [ )V £ IR I%O Received By: FEDEX SO = Solid T =Tissue
ICHPRC ‘ - V> JUNZ— — | S —————|SL =Sludge WI = Wipe
Print First and Last Name ignature Date/Time Print First and Last Name Signature Date/Timg . QV = Water L = Liquid
Rffinquished By: (.Lo Recgjved-By: / I C j t Z ARYAd ' U4 0 =il V = Vegetation
£ .- S - | < - s il - A =Air X = Other
WPrint First and Last Name Signature Date/Time Print First and Last Name Signature Date/Time
Recﬁnquished By: Received By:
P2 v — S S B R =
I Print First and Last Name Signature Date/Time Print First and Last Name Signature Date/Time &)
ZZFINAL SAMPLE | Disposal Method (e.g., Return to customer, per lab procedure, used in process): Disposed By: Date/Time: <
N DISPOSITION (@)

Printed On 4/11/2018

FSR ID = FSR60410

A-6004-842 (REV 3)



TG0 b VO Jcocs

CH2MHill Plat
- 2~ean CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST T18-012-004

Remediation Company P 1 of 1
age o

Collector: Lm-n Contact/Requester: Karen Waters-Husted Telephone No.: 509-376-4650

SAF No.: . I18-012 Sampling Origin: Hanford Site Purchase Order/Charge Code: 300071

Project Title: 100-N Apatite Barrier, June 20 |Logbook No.. HNF-N-506 @8 -Gy Ice Chest No.: /7 (OS- 1152

Shipped To (Lab): ALS Environmental Ft. Collins | Method of Shipment Commercial Carrier Bill of Lading/Air Bill No.: /7/)(9\) LoMONIR
Protocol - CERCLA Priority: 30 Days Offsite Property No.: Y} | fj(

POSSIBLE SAMPLE HAZARDS/REMARK SPECIAL INSTRUCTIONS T

** ** Contains Radioactive Material at concentrations that are N/A

not regulated for transportation per 49 CFR / IATA Dangerous
Goods Regulations but are not releasable per DOE Order 458.1

Sample No. |Filter| * Date Time | No/Type Container Sample Analysis Holding Time Preservative
B3J8JZO N W , 1x500-mL G/P | 6010_METALS_ICP: GW 04; 6 Months HNO3 to pH <2
2 G-25-18|1008 6020 _METALS_ICPMS: GW 01
B3J8J W 1x500-mL G/P | 6010 METALS_ICP: GW 04; 6 Months HNO3 to pH <2
Y —_— — ’
6@ 6 25" '/ﬁ /00/ 6020 METALS ICPMS: GW 01

Relinquis baey@ssane Received By: danslle Zun ix *
a ICHERS ™\ °M'1 gamg_JUNliZﬂm / .Z‘{f ' %\I/‘/ JUN Z b Zma Zt\b S = Soil Mal;rg = Drum Solids

Print First and Last Name Signature Date/Time Print First and Last Na Signature Date/Time SE = Sediment DL = Drum Liquid
Relinquished By: Jam“e z \L/ JUN Z 5 zma \@ Received By: FEDEX SO = Solid T =Tissue
t-fnnt First and Last Name Signature "~ Date/Time Print First and Last Name '\_Sig_hature "~ Date/Time \?\;- :\?\;l:tjgre XVI :mz.ed
R@nquhed By ¢ Rece:ve)y A , : g M 655,40 =oi V = Vegetation
F D e—«X - - E T N — _ _...___ é J(/ ]3\ & A = Air X = Other
?nnt First and Last Name Signature Date/Time Pnnt First and Last Name Signature Date/Time
;Rejmqulshed By: Received By:
a - - - PR e - ——
Print First and Last Name Signature Date/Time Print First and Last Name Signature Date/Time
DFINAL SAMPLE | Disposal Method (e.g., Return to customer, per lab procedure, used in process): Disposed By: : Date/Time:
" DISPOSITION

QC 10 +

Printed On 4/11/2018 FSR ID = FSR60396 A-6004-842 (REV 3)
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CH2MHill Plateau

Remediation Company

ﬁ§'

LRAAW)

CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

C.0.C. #
I18-012-005

Page 1 of 1

Collector: L‘;g,j;:gm Contact/Requester: Karen Waters-Husted Telephone No.: 509-376-4650
SAF No.: I18-012 Sampling Origin: Hanford site Purchase Order/Charge Code: 300071
Project Title:  100-N Apatite Barrier, June 20 |Logbook No.. HNF-N-506 FR/Z7 Ice Chest No.: (= (L Sy (52>

Shipped To (Lab): ALS Environmental Ft.

Collins

Method of Shipment Commercial Carrier

Bill of Lading/Air Bill No.: * J/7/)%)

LIS 718l

Protocol CERCLA

Priority:

30 Days

Offsite Property No.:

A\L|

POSSIBLE SAMPLE HAZARDS/REMARK

** ** Contains Radioactive Material at concentrations that are
not regulated for transportation per 49 CFR / IATA Dangerous
Goods Regulations but are not releasable per DOE Order 458.1

SPECIAL INSTRUCTIONS
N/A

Sample No. [Filter| * Date Time | No/Type Container Sample Analysis Holding Time Preservative
B3J8J7 W 1x500-mL G/P 6010 METALS ICP: GW 04; 6 Months HNO3 to pH <2
Y — _
'g) 6-9%. /¢ 1199 6020_METALS_ICPMS: GW 01
B3J8J3 N W . 1x500-mL G/P 6010_METALS_ICP: GW 04; 6 Months HNO3 to pH <2
@ J'Jg’ ’9 //‘/L/ 6020_METALS_ICPMS: GW 01 N
~ P
w
=4
\ g
N
S8
[
00 @
Janelle Zunk “//
Relinquis! Received By: ’"3 Re Matrix *
e &M JUN 25208 1245 I NV TIIE. 1 2) N
= . - S = Soil DS = Drum Solids
" Print First and Last Name SIgna Date/Time Print First and Last Name Signature Date/Time . _ -
+ SE = Sediment DL = Drum Liquid
Relinquished By: Janelle nker 7 UN 2 5 20]8 ‘\@ Received By: FEDEX SO = Solid T =Tissue
mPrint First and Last Name S/gnature x Date/Time Print First and Last Name §ighafuré Date/Time \?\Il- fal;‘;?egre \Ifw f KY&?‘? d
Y4 A - .
I@m uished B! cej.vad B W 0 = =
SISO I ko rsPCLS SR il e s
uPnnt First and Last Name Signature Date/Time Pnnt Flrst and Last Name Signature Date/Time
Oﬁ'@nqunshed By: Received By: - B -
g Print First and Last Name . Signature Date/Time Print First and Last Name Signature Date/Time =
CDFINAL SAMPLE | Disposal Method (e.g., Return to customer, per lab procedure, used in process): Disposed By: Date/Time: <
Q) DISPOSITION o

Printed On 4/11/2018

FSR ID = FSR60397

A-6004-842 (REV 3)



ALS1806608
7/30/2018

ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: Cﬁ/p KC Workorder No: lﬁ\b (/ 00 ?'

REV.0O

Project Manager: /Lo\_p Initials: Q(DG

Date:

bl

1Y

1. Does this project require any special handling in addition to standard ALS procedures?

YES

<>

2. Are custody seals on shipping containers intact? NONE @ NO
3. Are Custody seals on sample containers intact? NONE @ NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? (YEs NO
5. Are the COC and bottle labels complete and legible? @E J No
6 Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. @_ NO

of containers, matrix, requested analyses, etc.)
7. Were airbills / shipping documents present and/or removable? DROP OFF @ NO
8. Are all aqueous samples requiring preservation preserved correctly? (excluding volatiles) N/A @ NO
9. Are all aqueous non-preserved samples pH 4-9? N/A YES NO
10. Is there sufficient sample for the requested analyses? 6 ]§‘) NO
1. Were all samples placed in the proper containers for the requested analyses? @ NO
12. Are all samples within holding times for the requested analyses? @ NO
13. Were all sample containers received intact? (not broken or leaking, etc.) @S’ NO
14. Ty /

T T e (VO RO SSKMEE R N (G | s v
15. Do any water samples contain sediment? Amount

. . N/A | YES “,

Amount of sediment: __ dusting __ moderate ___ heavy
16. Were the samples shipped on ice? YES %
17. Were cooler temperatures measured at 0.1-6.0°C? lliiu: #1 43 44 gﬁ& YES

Cooler #: |
Temperature (°C): M
No. of custody seals on cooler: }
Rglpst:m? External pR/hr reading: | )

Information

Background pR/hr reading: !’.)/

Were external puR/hr readings < two times background and within DOT acceptance criten’a@ NO/NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TO ANY QUESTION ABOVE, EXCEPT #1 AND #16.

Date/Time:

If applicable, was the client contacted? YES / NO / NA Contpct: ,
Project Manager Signature / Date: {M ~é/ U { 18
{

*IR Gun #1, VWR SN 170560549
Form 201125 .x1s *IR Gun #3, VWR SN 170647571
(02/12/2018) *IR Gun #4, Oakton, SN 2372220101-0002

P a%aeg% 1oqu(r

6 of 36
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ALS1806608
7/30/2018 REV.O

Metals
Case Narrative

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 —118-012
Work Order Number: 1806608

1. The samples were prepared and analyzed based on SW-846, 3" Edition procedures.

For analysis by Trace ICP and ICP-MS, the samples were digested following method 3005A
and the current revision of SOP 806.

2. Analysis by ICP-MS followed method 6020A and the current revision of SOP 827.

Analysis by Trace ICP followed method 6010B and the current revision of SOP 834.

3. All standards and solutions are NIST traceable and were used within their recommended shelf
life.

4. The samples were prepared and analyzed within the established hold time.

All'in house quality control procedures were followed, as described below.

5. General quality control procedures.

A preparation (method) blank and laboratory control sample were digested and analyzed
with the samples in this digestion batch.

The preparation (method) blank associated with this digestion batch was below the
reporting limit for the requested analytes. Sample results have been compared to the
blank results and are flagged as appropriate. Chromium, nickel, tin and sodium were
detected above the MDL.

All laboratory control sample criteria were met.

All initial and continuing calibration blanks were below the reporting limit for the
requested analytes.

Page 8 of 36
8 of 36



ALS1806608
7/30/2018 REV.O

ALS

o Allinitial and continuing calibration verifications were within the acceptance criteria for
the requested analytes.

e The interference check samples and high standard read-backs associated with Method
6010B were within acceptance criteria.

e The interference check samples associated with Method 6020A were analyzed.

6. Matrix specific quality control procedures.

Sample 1806565-3 was designated as the quality control sample for each analysis. Results
for the shared quality control samples are included at the client’s request.

Similarity of matrix and therefore relevance of the QC results should not be automatically
inferred for any sample other than the native sample selected for QC.

e A matrix spike and matrix spike duplicate were digested and analyzed with each batch.
All acceptance criteria for accuracy were met.

e A serial dilution was analyzed with each ICP batch. All acceptance criteria were met.

7. ltis a standard practice that samples for ICP-MS are analyzed at a dilution. The 10X factor can
be considered an artifact of the prep and does not indicate a secondary dilution and is therefore
not flagged as a dilution.

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

C&MJQM,W 729118

Emily Lyons O Y Date
Inorganics Primary Data Reviewer

W y — 7/30/18

Inorganics Final Data Reviewer Date

Page 9 of 36
9 of 36


emily.lyons
Emily

Kathleen.Obrien
Katie's Signature

Kathleen.Obrien
Typewritten Text
7/30/18


ALS1806608
7/30/2018 REV.O

ALS

Inorganic Data Reporting Qualifiers

The following qualifiers are used as needed by the laboratory when reporting results of
inorganic analyses.

o Result qualifier -- A “B” is entered if the reported value was obtained from a reading that was
less than the Reporting Limit but greater than or equal to the Method Detection Limit (MDL).
If the analyte was analyzed for but not detected a “U” is entered. For samples, negative
values are reported as non-detects (“U” flagged). For blanks, if the absolute value of the
negative value is above the MDL and below the reporting limit, then the result is “B” flagged.

o QC qualifier -- Specified entries and their meanings are as follows:

The reported value is estimated because of the presence of interference. An
explanatory note may be included in the narrative.

Duplicate injection precision was not met.
Spiked sample recovery not within control limits. A post spike is analyzed for all ICP
analyses when the matrix spike and or spike duplicate fail and the native sample

concentration is less than four times the spike added concentration.

Spiked recovery not within control limits. An explanatory note may be included in the
narrative.

Duplicate analysis (relative percent difference) not within control limits.

SAR value is estimated as one or more analytes used in the calculation were not
detected above the detection limit.

The analyte was detected in both the sample and the associated QC blank, and the
sample concentration was <=20X the blank concentration.

Analyte was reported at a secondary dilution factor, typically DF>1 (i.e., the primary
preparation required dilution to either bring the analyte within the calibration range or
to minimize interference). Required for organics/wetchem if the sample was diluted.

Page 10 of 36
10 of 36



Lab Name:
Work Order Number:
Client Name:

ClientProject ID:

1806608

ALS -- Fort Collins

ALS1806608
7/30/2018

Total Recoverable ICP Metals

Method SW6010B
Sample Results

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

REV.0O

Field ID: B3J8J2 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Steve Workman
0, H . . -1 - H .
Lab ID: 1806608-2 % Moisture: N/A QCBatchlID: IP180719-1-1 Sarr.1ple Aliquot: 50 mi
Date Collected: 25-Jun-18 Run ID: IT180719-1A3 Final Volume: 50 ml
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Date Analyzed: 19-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 180719A.
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7440-42-8 | BORON 1 36| U 50 36
7440-70-2 | CALCIUM 1 210 U 1000 210
7439-89-6 | IRON 1 30| U 50 30
7439-95-4 | MAGNESIUM 1 89| U 750 89
7440-09-7 | POTASSIUM 130| U 1000 130
7440-23-5 | SODIUM 1 74| BC 500 38
7440-62-2 | VANADIUM 1 0.43] U 10 0.43
Data Package ID: 1T1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 4

LIMS Version: 6.867

Page 11 of 36
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ALS1806608
7/30/2018

REV.0O

Dissolved ICP Metals
Method SW6010B

ALS -- Fort Collins
1806608

Lab Name:
Work Order Number:
Client Name:

ClientProject ID: 100-N Apatite Barrier, June 20 118-012

Sample Results

CH2M HILL Plateau Remediation Company

Field ID: B3J8J6 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Steve Workman
0, H . . -1 - H .
Lab ID: 1806608-3 % Moisture: N/A QCBatchlID: IP180719-1-1 Sarr.1ple Aliquot: 50 mi
Date Collected: 25-Jun-18 Run ID: IT180719-1A3 Final Volume: 50 ml
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Date Analyzed: 19-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 180719A.
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7440-42-8 | BORON 1 36| U 50 36
7440-70-2 | CALCIUM 1 210 U 1000 210
7439-89-6 | IRON 1 30| U 50 30
7439-95-4 | MAGNESIUM 1 89| U 750 89
7440-09-7 | POTASSIUM 130| U 1000 130
7440-23-5 | SODIUM 1 72| BC 500 38
7440-62-2 | VANADIUM 1 0.43] U 10 0.43
Data Package ID: 1T1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 2 of 4

LIMS Version: 6.867

Page 12 of 36
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Lab Name:
Work Order Number: 1806608
Client Name:

ClientProject ID:

ALS1806608
7/30/2018

Dissolved ICP Metals

Method SW6010B
Sample Results

ALS -- Fort Collins

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

REV.0O

Field ID: B3J8J7

Sample Matrix: WATER

Prep Batch: IP180719-1

Analyst: Steve Workman

0, H . . -1 - H .
Lab ID:  1806608-4 % Moisture: N/A QCBatchlID: IP180719-1-1 Sarr.1ple Aliquot: 50 mi
Date Collected: 25-Jun-18 Run ID: IT180719-1A3 Final Volume: 50 ml
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Date Analyzed: 19-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 180719A.
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7440-42-8 BORON 1 36| U 50 36
7440-70-2 CALCIUM 1 82000 1000 210
7439-89-6 IRON 1 30| U 50 30
7439-95-4 MAGNESIUM 1 19000 750 89
7440-09-7 POTASSIUM 3800 1000 130
7440-23-5 SODIUM 1 19000 500 38
7440-62-2 | VANADIUM 1 0.43| U 10 0.43
Data Package ID: 1T1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 3 of 4

LIMS Version: 6.867

Page 13 of 36
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Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation

ALS1806608
7/30/2018

Total Recoverable ICP Metals

Method SW6010B
Sample Results

Company

ClientProject ID: 100-N Apatite Barrier, June 20 118-012

REV.0O

Field ID: B3J8J3 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Steve Workman
0, H . . -1 - H .
Lab ID: 1806608-5 % Moisture: N/A QCBatchlID: IP180719-1-1 Sarr.1ple Aliquot: 50 mi
Date Collected: 25-Jun-18 Run ID: IT180719-1A3 Final Volume: 50 ml
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Date Analyzed: 19-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 180719A.
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7440-42-8 | BORON 1 36| U 50 36
7440-70-2 | CALCIUM 1 83000 1000 210
7439-89-6 | IRON 1 451 B 50 30
7439-95-4 | MAGNESIUM 1 19000 750 89
7440-09-7 | POTASSIUM 3900 1000 130
7440-23-5 | SODIUM 1 20000 500 38
7440-62-2 | VANADIUM 1 0.43] U 10 0.43
Data Package ID: 1T1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 4 of 4

LIMS Version: 6.867

Page 14 of 36
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ALS1806608
7/30/2018

REV.0O

Total Recoverable ICPMS Metals

ALS -- Fort Collins
1806608
CH2M HILL Plateau Remediation

Lab Name:
Work Order Number:
Client Name:

ClientProject ID:

Method SW6020A
Sample Results

Company

100-N Apatite Barrier, June 20 118-012

Field ID: B3J8J2 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Brent A. Stanfield
pste Colecte: 25-un-18 im0 WiB40s Fnalvolume:  samm
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Analysis ReqCode: 6020 METALS. | Date Analyzed: 21-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 039SMPL_
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7429-90-5 | ALUMINUM 10 10| U 100 10
7440-36-0 | ANTIMONY 10 012] u 1 0.12
7440-38-2 | ARSENIC 10 0.39] U 2 0.39
7440-39-3 | BARIUM 10 0.56] U 5 0.56
7440-41-7 | BERYLLIUM 10 0.054| U 0.5 0.054
7440-43-9 | CADMIUM 10 0.083| U 2 0.083
7440-47-3 | CHROMIUM 10 4.3] BC 10 0.46
7440-48-4 | COBALT 10 0.11| U 5 0.11
7440-50-8 | COPPER 10 032| U 8 0.32
7439-92-1 | LEAD 10 0.079| U 2 0.079
7439-96-5 | MANGANESE 10 18] B 5 0.36
7439-98-7 | MOLYBDENUM 10 0.079| U 2 0.079
7440-02-0 | NICKEL 10 0.92| BC 20 0.92
7782-49-2 | SELENIUM 10 0.65] U 10 0.65
7440-22-4 | SILVER 10 0.029| U 0.5 0.029
7440-24-6 | STRONTIUM 10 032] U 5 0.32
7440-28-0 | THALLIUM 10 0.0041| U 0.1 0.0041
7440-29-1 | THORIUM 10 0.016| U 0.2 0.016
7440-31-5 | TIN 10 0.89| BC 10 0.12
7440-61-1 | URANIUM 10 0.0049| U 0.1 0.0049
7440-66-6 | ZINC 10 1.4 100 1.4
Data Package ID: IM1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 8

LIMS Version: 6.867

Page 15 of 36
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ALS -- Fort Collins
1806608

Lab Name:
Work Order Number:

ALS1806608
7/30/2018

Dissolved ICPMS Metals

Method SW6020A
Sample Results

REV.0O

Client Name:

ClientProject ID:

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

Field ID: B3J8J6 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Brent A. Stanfield
pste Colecte: 25-un-18 im0 WiB40s Fnalvolume:  samm
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Analysis ReqCode: 6020 METALS. | Date Analyzed: 21-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 040SMPL_
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7429-90-5 | ALUMINUM 10 10| U 100 10
7440-36-0 | ANTIMONY 10 012] u 1 0.12
7440-38-2 | ARSENIC 10 0.39] U 2 0.39
7440-39-3 | BARIUM 10 0.56] U 5 0.56
7440-41-7 | BERYLLIUM 10 0.054| U 0.5 0.054
7440-43-9 | CADMIUM 10 0.083| U 2 0.083
7440-47-3 | CHROMIUM 10 6.3] BC 10 0.46
7440-48-4 | COBALT 10 0.11| U 5 0.11
7440-50-8 | COPPER 10 032| U 8 0.32
7439-92-1 | LEAD 10 0.079| U 2 0.079
7439-96-5 | MANGANESE 10 41] B 5 0.36
7439-98-7 | MOLYBDENUM 10 0.079| U 2 0.079
7440-02-0 | NICKEL 10 1.6] BC 20 0.92
7782-49-2 | SELENIUM 10 0.65] U 10 0.65
7440-22-4 | SILVER 10 0.029| U 0.5 0.029
7440-24-6 | STRONTIUM 10 032] U 5 0.32
7440-28-0 | THALLIUM 10 0.0041| U 0.1 0.0041
7440-29-1 | THORIUM 10 0.016| U 0.2 0.016
7440-31-5 | TIN 10 0.79| BC 10 0.12
7440-61-1 | URANIUM 10 0.0049| U 0.1 0.0049
7440-66-6 | ZINC 10 2.9 100 1.4
Data Package ID: IM1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 3 of 8

LIMS Version: 6.867

Page 16 of 36
16 of 36



ALS -- Fort Collins
1806608

Lab Name:
Work Order Number:

ALS1806608
7/30/2018

Dissolved ICPMS Metals

Method SW6020A
Sample Results

REV.0O

Client Name:

ClientProject ID:

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

Field ID: B3J8J7 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Brent A. Stanfield
pste Colecte: 25-un-18 im0 WiB40s Fnalvolume:  samm
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Analysis ReqCode: 6020 METALS. | Date Analyzed: 21-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 041SMPL_
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7429-90-5 | ALUMINUM 10 10| U 100 10
7440-36-0 | ANTIMONY 10 0.18| B 1 0.12
7440-38-2 | ARSENIC 10 0.39] U 2 0.39
7440-39-3 | BARIUM 10 95 5 0.56
7440-41-7 | BERYLLIUM 10 0.054 0.5 0.054
7440-43-9 | CADMIUM 10 0.083 2 0.083
7440-47-3 | CHROMIUM 10 5.8] BC 10 0.46
7440-48-4 | COBALT 10 0.5 5 0.11
7440-50-8 | COPPER 10 2.2 8 0.32
7439-92-1 | LEAD 10 0.079 2 0.079
7439-96-5 | MANGANESE 10 590 5 0.36
7439-98-7 | MOLYBDENUM 10 048] B 2 0.079
7440-02-0 | NICKEL 10 23] c 20 0.92
7782-49-2 | SELENIUM 10 0.65] U 10 0.65
7440-22-4 | SILVER 10 0.029| U 0.5 0.029
7440-24-6 | STRONTIUM 10 350 5 0.32
7440-28-0 | THALLIUM 10 0.0041| U 0.1 0.0041
7440-29-1 | THORIUM 10 0.016 0.2 0.016
7440-31-5 | TIN 10 0.85| BC 10 0.12
7440-61-1 | URANIUM 10 1.5 0.1 0.0049
7440-66-6 | ZINC 10 8.4] B 100 1.4
Data Package ID: IM1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 5 of 8

LIMS Version: 6.867

Page 17 of 36
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ALS1806608
7/30/2018

REV.0O

Total Recoverable ICPMS Metals

ALS -- Fort Collins
1806608
CH2M HILL Plateau Remediation

Lab Name:
Work Order Number:
Client Name:

ClientProject ID:

Method SW6020A
Sample Results

Company

100-N Apatite Barrier, June 20 118-012

Field ID: B3J8J3 Sample Matrix: WATER Prep Batch: IP180719-1 Analyst: Brent A. Stanfield
pste Colecte: 25-un-18 im0 WiB40s Fnalvolume:  samm
Date Extracted: 19-Jul-18 Cleanup: NONE Result Units: UG/L
Analysis ReqCode: 6020 METALS. | Date Analyzed: 21-Jul-18 Basis: As Received Clean DF: 1
Prep Method: SW3005 Rev A File Name: 042SMPL_
CASNO Target Analyte Dilution Result Result Reporting MDL
Factor Qualifier Limit
7429-90-5 | ALUMINUM 10 12| B 100 10
7440-36-0 | ANTIMONY 10 012] u 1 0.12
7440-38-2 | ARSENIC 10 0.39] U 2 0.39
7440-39-3 | BARIUM 10 96 5 0.56
7440-41-7 | BERYLLIUM 10 0.054 0.5 0.054
7440-43-9 | CADMIUM 10 0.083 2 0.083
7440-47-3 | CHROMIUM 10 9.5] BC 10 0.46
7440-48-4 | COBALT 10 0.6 5 0.11
7440-50-8 | COPPER 10 2.7 8 0.32
7439-92-1 | LEAD 10 0.079 2 0.079
7439-96-5 | MANGANESE 10 630 5 0.36
7439-98-7 | MOLYBDENUM 10 062] B 2 0.079
7440-02-0 | NICKEL 10 24] c 20 0.92
7782-49-2 | SELENIUM 10 0.65] U 10 0.65
7440-22-4 | SILVER 10 0.03] B 0.5 0.029
7440-24-6 | STRONTIUM 10 350 5 0.32
7440-28-0 | THALLIUM 10 0.0041| U 0.1 0.0041
7440-29-1 | THORIUM 10 0.016 0.2 0.016
7440-31-5 | TIN 10 0.85| BC 10 0.12
7440-61-1 | URANIUM 10 1.5 0.1 0.0049
7440-66-6 | ZINC 10 38| B 100 1.4
Data Package ID: IM1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 7 of 8

LIMS Version: 6.867
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ALS1806608

Method SW6010B
Method Blank
Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012

Sample Matrix: WATER Prep Batch: IP180719-1 Sample Aliquot: 50 ml

Lab ID: IP180719-1MB P . P .p .
% Moisture: N/A QCBatchlID: 1P180719-1-1 Final Volume: 50 ml

Date Collected: N/A Run ID: IT180719-1A3 Result Units: UG/L

Date Extracted: 19-Jul-18 Cleanup: NONE Clean DF: 1

Date Analyzed: 19-Jul-18 Basis: N/A

File Name: 180719A.
CASNO Target Analyte DF Result Result Reporting MDL
Qualifier Limit
7440-42-8 BORON 1 36 | U 50 36
7440-70-2 CALCIUM 1 210 | U 1000 210
7439-89-6 IRON 1 30 | U 50 30
7439-95-4 MAGNESIUM 1 89 | U 750 89
7440-09-7 POTASSIUM 1 130 | U 1000 130
7440-23-5 SODIUM 1 67 | B 500 38
7440-62-2 VANADIUM 1 043 | U 10 0.43
Data Package ID: 1T1806608-1

Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.867

Page 19 of 36
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ALS1806608
7/30/2018

ICP Metals
Method SW6010B

REV.0O

Laboratory Control Sample

Lab Name:
Work Order Number:

ALS -- Fort Collins
1806608

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012
Sample Matrix: WATER : - i :
Lab ID: IP180719-1LCS p : IX Prep Batch: IP180719-1 Sarr.1ple Aliquot: 50 ml
% Moisture: N/A QCBatchlID: 1P180719-1-1 Final Volume: 50 ml
Date Collected: N/A Run ID: IT180719-1A3 Result Units: UG/L
Date Extracted: 07/19/2018 Cleanup: NONE Clean DF: 1
Date Analyzed: 07/19/2018 Basis: N/A
Prep Method: SW3005A File Name: 180719A.
CASNO Target Analyte Spike LCS Reporting Result LCS % | Control
Added Result Limit Qualifier Rec. Limits
7440-42-8 BORON 1000 967 50 97 80 - 120%
7440-70-2 CALCIUM 40000 37400 1000 94 80 - 120%
7439-89-6 IRON 1000 1020 50 102 80 - 120%
7439-95-4 MAGNESIUM 40000 40100 750 100 80 - 120%
7440-09-7 POTASSIUM 40000 39800 1000 100 80 - 120%
7440-23-5 SODIUM 40000 37800 500 95 80 - 120%
7440-62-2 VANADIUM 500 492 10 98 80 - 120%
Data Package ID: 1T1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 1
LIMS Version: 6.867
Page 20 of 36
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ALS1806608

7/30/2018 REV.0
ICP Metals
Method SW6010B
Matrix Spike And Matrix Spike Duplicate
Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012
Field ID: SHARED QC Sample Matrix: WATER Prep Batch: IP180719-1 Sarr.1ple Aliquot: 50 ml
biD: 1806565-3MS % Moisture: N/A QCBatchlID: 1P180719-1-1 Final Volume: 50 ml
Liclo - Date Collected: 22-Jun-18 Run ID: IT180719-1A3 Result Units: UG/L

Date Extracted: 19-Jul-18
Date Analyzed: 19-Jul-18
Prep Method: SW3005 Rev A

Cleanup: NONE
Basis: As Received

File Name: 180719A.

CASNO Target Analyte Sample | Samp MS MS Reporting Spike MS % Control
Result Qual Result Qual Limit Added Rec. Limits
7440-42-8 BORON 36 U 970 50 1000 97 80 - 120%
7440-70-2 CALCIUM 23000 60700 1000 40000 95 80 - 120%
7439-89-6 IRON 130 1060 50 1000 93 80 - 120%
7439-95-4 MAGNESIUM 4900 45200 750 40000 101 80 - 120%
7440-09-7 POTASSIUM 1200 42600 1000 40000 103 80 - 120%
7440-23-5 SODIUM 7700 47300 500 40000 99 80 - 120%
7440-62-2 VANADIUM 4.7 B 496 10 500 98 80 - 120%
Field ID: SHARED QC Sample Matrlxi WATER Prep Batch: IP180719-1 Sarr.1ple Aliquot: 50 ml
LablD: 1806565-3MSD % Moisture: N/A QCBatchlID: 1P180719-1-1 Final Volume: 50 ml
GIIIDE B Date Collected: 22-Jun-18 Run ID: IT180719-1A3 Result Units: UG/L

Date Extracted: 19-Jul-18 Cleanup: NONE File Name: 180719A.

Date Analyzed:
Prep Method:

19-Jul-18
SW3005 Rev A

Basis: As Received

CASNO Target Analyte MSD MSD Spike | MSD % | Reporting RPD RPD
Result Qual Added Rec. Limit Limit
7440-42-8 BORON 968 1000 97 50 20 0
7440-70-2 CALCIUM 60100 40000 93 1000 20 1
7439-89-6 IRON 1050 1000 91 50 20 2
7439-95-4 MAGNESIUM 44800 40000 100 750 20 1
7440-09-7 POTASSIUM 42400 40000 103 1000 20 0
7440-23-5 SODIUM 46900 40000 98 500 20 1
7440-62-2 VANADIUM 493 500 98 10 20 1
Data Package ID: 1T1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.867
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ALS1806608

7/30/2018 REV.0
Prep Batch ID: 1P180719-1
Start Date: 07/19/18 End Date: 07/19/18 Concentration Method: NONE Batch Created By: jml
Start Time: 11:08 End Time: 18:00 Extract Method: SW3005A Date Created: 07/19/18
Prep Analyst: Jill M. Latelle Initial Volume Units: ml Time Created: 11:08
Comments: Final Volume Units: ml Validated By: jml
Date Validated: 07/19/18
Time Validated: 11:59
QC Batch ID: 1P180719-1-1
QC Date Initial Final Cleanup Cleanup Order
Lab ID Type Field ID Matrix [ Collected [ wipvol | wirvol Method DF Number
IP180719-1 MB XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
IP180719-1 LCS XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-3 MS XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-3 MSD XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-3 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-4 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-5 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-6 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806608-2 SMP B3J8J2 WATER 6/25/2018 50 50 NONE 1 1806608
1806608-3 SMP B3J8J6 WATER 6/25/2018 50 50 NONE 1 1806608
1806608-4 SMP B3J8J7 WATER 6/25/2018 50 50 NONE 1 1806608
1806608-5 SMP B3J8J3 WATER 6/25/2018 50 50 NONE 1 1806608
1807319-1 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1807319
1807319-2 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1807319
QC Types
CAR Carrier reference sample DUP Laboratory Duplicate
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat
MB Method Blank MS Laboratory Matrix Spike
MSD Laboratory Matrix Spike Duplicate REP Sample replicate
RVS Reporting Level Verification Standar SMP Field Sample
SYS Sample Yield Spike
Page 1 of 1 ALS -- Fort Collins

LIMS Version: 6.867

Date Printed: Sunday, July 29, 2018

Page 22 of 36
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ALS1806608

7/30/2018 REV.0
ICPMS Metals
Method SW6020A
Method Blank
Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012
Lab ID: IP180719-1MB Sample Matrix: WATER Prep Batch: IP180719-1 Sarr.1ple Aliquot: 50 ml
% Moisture: N/A QCBatchlID: 1P180719-1-2 Final Volume: 50 ml

Date Collected: N/A Run ID: IM180721-10A5 Result Units: UG/L

Date Extracted: 19-Jul-18 Cleanup: NONE Clean DF: 1

Date Analyzed: 21-Jul-18 Basis: N/A

File Name: 026SMPL_
CASNO Target Analyte DF Result Result Reporting MDL
Qualifier Limit
7429-90-5 ALUMINUM 10 10 | U 100 10
7440-36-0 ANTIMONY 10 012 | U 1 0.12
7440-38-2 ARSENIC 10 039 | U 2 0.39
7440-39-3 BARIUM 10 056 | U 5 0.56
7440-41-7 BERYLLIUM 10 0.054 U 0.5 0.054
7440-43-9 CADMIUM 10 0.083 U 2 0.083
7440-47-3 CHROMIUM 10 56 | B 10 0.46
7440-48-4 COBALT 10 0.11 U 5 0.11
7440-50-8 COPPER 10 032 | U 8 0.32
7439-92-1 LEAD 10 0.079 | U 2 0.079
7439-96-5 MANGANESE 10 036 | U 5 0.36
7439-98-7 MOLYBDENUM 10 0.079 | U 2 0.079
7440-02-0 NICKEL 10 1.2 B 20 0.92
7782-49-2 SELENIUM 10 065 | U 10 0.65
7440-22-4 SILVER 10 0.029 | U 0.5 0.029
7440-24-6 STRONTIUM 10 032 | U 5 0.32
7440-28-0 THALLIUM 10 0.0041 | U 0.1 0.0041
7440-29-1 THORIUM 10 0.016 | U 0.2 0.016
7440-31-5 TIN 10 0.58 B 10 0.12
7440-61-1 URANIUM 10 0.0049 | U 0.1 0.0049
7440-66-6 ZINC 10 14 1 U 100 1.4
Data Package ID: IM1806608-1

Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.867
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ALS1806608
7/30/2018

ICPMS Metals
Method SW6020A

REV.0O

Laboratory Control Sample

Lab Name:
Work Order Number:
Client Name:

ClientProject ID:

ALS -- Fort Collins

1806608

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

Lab ID: IM180719-1L CS Sample Matrixi WATER Prep Batch: IP180719-1 Sarr.1ple Aliquot: 50 ml
% Moisture: N/A QCBatchlID: 1P180719-1-2 Final Volume: 50 ml
Date Collected: N/A Run ID: IM180721-10A5 Result Units: UG/L
Date Extracted: 07/19/2018 Cleanup: NONE Clean DF: 1
Date Analyzed: 07/21/2018 Basis: N/A
Prep Method: SW3005A File Name: 027SMPL_
CASNO Target Analyte Spike LCS Reporting Result LCS % | Control
Added Result Limit Qualifier Rec. Limits
7429-90-5 ALUMINUM 5000 4560 100 91 80 - 120%
7440-36-0 ANTIMONY 30 284 1 95 80 - 120%
7440-38-2 ARSENIC 100 93 2 93 80 - 120%
7440-39-3 BARIUM 100 96.5 5 97 80 - 120%
7440-41-7 BERYLLIUM 50 50.5 0.5 101 80 - 120%
7440-43-9 CADMIUM 30 29.8 2 99 80 - 120%
7440-47-3 CHROMIUM 500 491 10 98 80 - 120%
7440-48-4 COBALT 100 99.6 5 100 80 - 120%
7440-50-8 COPPER 1000 974 8 97 80 - 120%
7439-92-1 LEAD 50 48.8 2 98 80 - 120%
7439-96-5 MANGANESE 100 100 5 100 80 - 120%
7439-98-7 MOLYBDENUM 100 95.8 2 96 80 - 120%
7440-02-0 NICKEL 500 491 20 98 80 - 120%
7782-49-2 SELENIUM 100 99.6 10 100 80 - 120%
7440-22-4 SILVER 10 9.94 0.5 99 80 - 120%
7440-24-6 STRONTIUM 100 914 5 91 80 - 120%
7440-28-0 THALLIUM 2 19 0.1 95 80 - 120%
7440-29-1 THORIUM 10 9.26 0.2 93 80 - 120%
7440-31-5 TIN 500 460 10 92 80 - 120%
7440-61-1 URANIUM 10 9.1 0.1 91 80 - 120%
7440-66-6 ZINC 2000 1940 100 97 80 - 120%
Data Package ID: IM1806608-1
Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.867
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Lab Name:
Work Order Number:
Client Name:
ClientProject ID:

ALS1806608
7/30/2018 REV.O

ICPMS Metals

Method SW6020A
Matrix Spike And Matrix Spike Duplicate

ALS -- Fort Collins
1806608

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

Field ID: SHARED QC
LablD: 1806565-3MS

Sample Matrix: WATER Prep Batch: IP180719-1 Sample Aliquot: 50 ml
% Moisture: N/A QCBatchlID: 1P180719-1-2 Final Volume: 50 ml

Date Collected: 22-Jun-18 Run ID: IM180721-10A5 Result Units: UG/L

Date Extracted: 19-Jul-18 Cleanup: NONE File Name: 030SMPL_

Date Analyzed: 21-Jul-18 Basis: As Received

Prep Method: SW3005 Rev A

CASNO Target Analyte Sample | Samp MS MS Reporting Spike MS % Control
Result Qual Result Qual Limit Added Rec. Limits

7429-90-5 ALUMINUM 72 B 4610 100 5000 91 75 - 125%
7440-36-0 ANTIMONY 0.29 B 29.1 1 30 96 75 - 125%
7440-38-2 ARSENIC 3.1 95.1 2 100 92 75 - 125%
7440-39-3 BARIUM 13 108 5 100 94 75 - 125%
7440-41-7 BERYLLIUM 0.054 U 51.4 0.5 50 103 75 - 125%
7440-43-9 CADMIUM 0.083 U 30 2 30 100 75 - 125%
7440-47-3 CHROMIUM 2.2 BC 489 10 500 97 75 - 125%
7440-48-4 COBALT 0.17 B 100 5 100 100 75 - 125%
7440-50-8 COPPER 0.86 B 982 8 1000 98 75 - 125%
7439-92-1 LEAD 0.079 U 49.5 2 50 99 75 - 125%
7439-96-5 MANGANESE 15 111 5 100 96 75 - 125%
7439-98-7 MOLYBDENUM 0.54 B 96.3 2 100 96 75 - 125%
7440-02-0 NICKEL 1.6 BC 490 20 500 98 75 - 125%
7782-49-2 SELENIUM 0.65 U 97.4 10 100 97 75 - 125%
7440-22-4 SILVER 0.029 U 9.96 0.5 10 100 75 - 125%
7440-24-6 STRONTIUM 80 168 5 100 88 75 - 125%
7440-28-0 THALLIUM 0.02 B 1.97 0.1 2 98 75 - 125%
7440-29-1 THORIUM 0.02 B 9.28 0.2 10 93 75 - 125%
7440-31-5 TIN 0.73 BC 469 10 500 94 75 - 125%
7440-61-1 URANIUM 0.04 B 9.17 0.1 10 91 75 - 125%
7440-66-6 ZINC 1.8 B 1940 100 2000 97 75 - 125%

Data Package ID: IM1806608-1

Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 1 of 2

LIMS Version: 6.867
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ALS1806608
7/30/2018 REV.O

ICPMS Metals

Method SW6020A
Matrix Spike And Matrix Spike Duplicate

Lab Name: ALS -- Fort Collins

Work Order Number: 1806608

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012

Field ID: SHARED QC Sample Matrix: WATER Prep Batch: IP180719-1 Sample Aliquot: 50 ml
_ % Moisture: N/A QCBatchlID: 1P180719-1-2 Final Volume: 50 ml
el 1806565-3MSD Date Collected: 22-Jun-18 Run ID: IM180721-10A5 Result Units: UG/L
Date Extracted: 19-Jul-18 Cleanup: NONE File Name: 031SMPL_
Date Analyzed: 21-Jul-18 Basis: As Received

Prep Method: SW3005 Rev A

CASNO Target Analyte MSD MSD Spike | MSD % | Reporting RPD RPD
Result Qual Added Rec. Limit Limit
7429-90-5 ALUMINUM 4510 5000 89 100 20 2
7440-36-0 ANTIMONY 27.7 30 91 1 20 5
7440-38-2 ARSENIC 93 100 90 2 20 2
7440-39-3 BARIUM 105 100 92 5 20 2
7440-41-7 BERYLLIUM 50.5 50 101 0.5 20 2
7440-43-9 CADMIUM 29.6 30 99 2 20 1
7440-47-3 CHROMIUM 483 500 96 10 20 1
7440-48-4 COBALT 98 100 98 5 20 2
7440-50-8 COPPER 950 1000 95 8 20 3
7439-92-1 LEAD 48.8 50 98 2 20 1
7439-96-5 MANGANESE 112 100 97 5 20 1
7439-98-7 MOLYBDENUM 92.4 100 92 2 20 4
7440-02-0 NICKEL 483 500 96 20 20 2
7782-49-2 SELENIUM 95 100 95 10 20 2
7440-22-4 SILVER 9.79 10 98 0.5 20 2
7440-24-6 STRONTIUM 168 100 89 5 20 0
7440-28-0 THALLIUM 1.95 2 97 0.1 20 1
7440-29-1 THORIUM 9.09 10 91 0.2 20 2
7440-31-5 TIN 464 500 93 10 20 1
7440-61-1 URANIUM 8.83 10 88 0.1 20 4
7440-66-6 ZINC 1940 2000 97 100 20 0

Data Package ID: IM1806608-1

Date Printed: Sunday, July 29, 2018 ALS -- Fort Collins Page 2 of 2
LIMS Version: 6.867
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ALS1806608

7/30/2018 REV.0
Prep Batch ID: 1P180719-1
Start Date: 07/19/18 End Date: 07/19/18 Concentration Method: NONE Batch Created By: jml
Start Time: 11:08 End Time: 18:00 Extract Method: SW3005A Date Created: 07/19/18
Prep Analyst: Jill M. Latelle Initial Volume Units: ml Time Created: 11:08
Comments: Final Volume Units: ml Validated By: jml
Date Validated: 07/19/18
Time Validated: 11:59
QC Batch ID: 1P180719-1-2
QC Date Initial Final Cleanup Cleanup Order
Lab ID Type Field ID Matrix [ Collected [ wipvol | wirvol Method DF Number
IP180719-1 MB XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
IM180719-1 LCS XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-3 MS XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-3 MSD XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-3 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-4 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-5 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806565-6 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806565
1806608-2 SMP B3J8J2 WATER 6/25/2018 50 50 NONE 1 1806608
1806608-3 SMP B3J8J6 WATER 6/25/2018 50 50 NONE 1 1806608
1806608-4 SMP B3J8J7 WATER 6/25/2018 50 50 NONE 1 1806608
1806608-5 SMP B3J8J3 WATER 6/25/2018 50 50 NONE 1 1806608
1806807-1 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806807
1806807-2 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1806807
1807057-1 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1807057
1807319-1 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1807319
1807319-2 SMP XXXXXX WATER XXXXXX 50 50 NONE 1 1807319
QC Types
CAR Carrier reference sample DUP Laboratory Duplicate
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat
MB Method Blank MS Laboratory Matrix Spike
MSD Laboratory Matrix Spike Duplicate REP Sample replicate
RVS Reporting Level Verification Standar SMP Field Sample
SYS Sample Yield Spike
Pagelof1 ALS -- Fort Collins

LIMS Version: 6.867

Date Printed: Sunday, July 29, 2018
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ALS1806608
7/30/2018 REV.O

Strontium-90
Case Narrative

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 —118-012
Work Order Number: 1806608

The sample was prepared according to the current revision of SOP 707.

The sample was analyzed for the presence of ®Sr according to the current revision of SOP 724.
The analysis was completed on 07/03/2018.

Total radio-strontium is reported as **Sr. The presence of other radioisotopes of strontium may
cause positive bias in the measured strontium concentration.

. The analysis results for the sample are reported in units of pCi/L. The sample was not
filtered prior to analysis.

Sample volume was insufficient to allow preparation of a duplicate. A laboratory control sample
duplicate (LCSD) was prepared in lieu of a client sample duplicate.

In accordance with project specific instructions, the evaluation threshold for Relative Percent
Difference (RPD) has been set at 20%. RPD is defined as:

_1S=D/ 4
(S+D)/2

Where: S = sample activity result and D = duplicate activity result.

No anomalous situations were encountered during the preparation and analysis of the sample.
All quality control criteria were met.
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ALS1806608
7/30/2018 REV.0

ALS

The data contained in the following report have been reviewed and approved by the personnel listed
below. In addition, ALS certifies that the analyses reported herein are true, complete and correct
within the limits of the methods employed.

'fgé ,‘4—% Q’i}w«»\ 7/23/18

Pik Yee Yuen ™/ Date
Radiochemistry Primary Data Reviewer

W — 7/30/18

Radiochemistry Final Data Reviewer Date
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ALS1806608
7/30/2018 REV.O

Strontium-90 by GFPC

PAIl 724 Rev 12
Method Blank Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012

Lab ID: SR180627-1MB Sample Matrix: WATER Prep Batch: SR180627-1 Final Aliquot: 995 ml
Prep SOP: PAI 707 Rev 14 QCBatchlID: SR180627-1-2 Result Units: pCi/l
Date Collected: 27-Jun-18 Run ID: SR180627-1A File Name: SRC0703B
Date Prepared: 27-Jun-18 Count Time: 300 minutes

Date Analyzed: 03-Jul-18

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
10098-97-2 Sr-90 1.50E-02 +/- 1.37E-01 2.86E-01 1.00E+00 NA u

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1.040E+03 9.08E+02 ug 87.3 40 - 110 %
Comments:

Qualifiers/Flags: Abbreviations:

U - Resultis less than the sample specific MDC. .
TPU - Total Propagated Uncertainty

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed. o i
MDC - Sample specific Minimum Detectable Concentration
Y2 - Chemical Yield outside default limits.
. . BDL - Below Detection Limit
LT - Result is less than Requested MDC, greater than sample specific MDC.

M - Requested MDC not met.
B - Analyte concentration greater than MDC.
B3 - Analyte concentration greater than MDC but less than Requested MDC.

DL - Decision Level

Data Package ID: SR1806608-1

Date Printed: Monday, July 23, 2018 ALS -- Fort Collins Page 1 of 1
LIMS Version: 6.866
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ALS1806608
7/30/2018 REV.O

Strontium-90 by GFPC
PAI 724 Rev 12
Laboratory Control Sample(s)

Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012

Lab ID: SR180627-1LCS Sample Matrix: WATER Prep Batch: SR180627-1 Final Aliquot: 995 ml
Prep SOP: PAI 707 Rev 14 QCBatchlID: SR180627-1-2 Result Units: pCi/l
Date Collected: 27-Jun-18 Run ID: SR180627-1A File Name: SRC0703C
Date Prepared: 27-Jun-18 Count Time: 30 minutes

Date Analyzed: 03-Jul-18

CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
10098-97-2 Sr-90 1.11E+01 +- 2.84E+00 8.98E-01 1.070E+01 104 75 - 125

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1.040E+03 9.49E+02 ug 91.2 40 - 110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: SR1806608-1

Date Printed: Monday, July 23, 2018 ALS -- Fort Collins Page 1 of 2
LIMS Version: 6.866
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ALS1806608
7/30/2018 REV.O

Strontium-90 by GFPC
PAI 724 Rev 12
Laboratory Control Sample(s)

Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012

Lab ID: SR180627-1LCSD Sample Matrix: WATER Prep Batch: SR180627-1 Final Aliquot: 995 ml
Prep SOP: PAI 707 Rev 14 QCBatchlID: SR180627-1-2 Result Units: pCi/l
Date Collected: 27-Jun-18 Run ID: SR180627-1A File Name: SRC0703C
Date Prepared: 27-Jun-18 Count Time: 30 minutes

Date Analyzed: 03-Jul-18

CASNO Target MDC Spike Added % Rec | Contro Lab
Nuclide Results +/- 2s TPU | Limits | Qualifier
10098-97-2 Sr-90 1.11E+01 +- 2.85E+00 9.36E-01 1.070E+01 104 75 - 125

Chemical Yield Summary

Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1.070E+03 9.33E+02 ug 87.0 40 - 110 %
Comments:
Qualifiers/Flags: Abbreviations:
U - Resultis less than the sample specific MDC. TPU - Total Propagated Uncertainty
LT - Result is less than Requested MDC, greater than sample specific MDC. MDC - Minimum Detectable Concentration

Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS Recovery within control limits.

M - The requested MDC was not met.

M3 - The requested MDC was not met, but thereported
activity is greater than the reported MDC.

Data Package ID: SR1806608-1

Date Printed: Monday, July 23, 2018 ALS -- Fort Collins Page 2 of 2
LIMS Version: 6.866
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

ALS1806608
7/30/2018

Strontium-90 by GFPC
PAI 724 Rev 12
Duplicate Sample Results (DER)

ALS -- Fort Collins

1806608

CH2M HILL Plateau Remediation Company
100-N Apatite Barrier, June 20 118-012

REV.0O

Field ID:

Lab ID: SR180627-1LCSD

Sample Matrix: WATER
Prep SOP: PAI 707 Rev 14
Date Collected: 27-Jun-18

Date Prepared: 27-Jun-18
Date Analyzed: 03-Jul-18

Prep Batch: SR180627-1 Final Aliquot: 995 ml
QCBatchlID: SR180627-1-2 Prep Basis: Unfiltered
Run ID: SR180627-1A Moisture(%): NA

Count Time: 30 minutes

Result Units: pCi/l
File Name: SRC0703C

CASNO

Analyte

Sample
Result +/- 2s TPU MDC

Flags

Result +/-

Duplicate
2sTPU MDC Flags

DER

10098-97-2 | Sr-90

1.11E+01 +/- 2.84E+00 8.98E-01

1.11E+01 +/- 2.85E+00 9.36E-01

0.00309

Comments:

Duplicate Qualifiers/Flags:

U - Result is less than the sample specific MDC.

Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

D - DER is greater than Control Limit of 3
LT - Result is less than Request MDC, greater than sample specific MDC

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.

N - Matrix Spike Recovery outside control limits

Data Package ID: SR1806608-1

Abbreviations:

TPU - Total Propagated Uncertainty
DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

Date Printed: Monday, July 23, 2018

ALS -- Fort Collins

LIMS Version: 6.866

Page1of 1
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ALS1806608
7/30/2018

Strontium-90 by GFPC
PAI 724 Rev 12
Duplicate Sample Results (RPD)

Lab Name: ALS -- Fort Collins

Work Order Number: 1806608

Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012

REV.0O

Field ID:
Lab ID: SR180627-1LCSD

Sample Matrix: WATER

Prep SOP: PAI 707 Rev 14
Date Collected: 27-Jun-18
Date Prepared: 27-Jun-18

Prep Batch: SR180627-1

QCBatchlID: SR180627-1-2
Run ID: SR180627-1A

Count Time: 30 minutes

Final Aliquot: 995 ml
Prep Basis: Unfiltered
Moisture(%): NA

Result Units: pCi/l

Date Analyzed: 03-Jul-18 File Name: SRC0703C

CASNO Sample

Result +/- 2s TPU MDC Flags

Duplicate RPD | RPD

Analyte Result +/- 2s TPU MDC  Flags Lim

10098-97-2 | Sr-90 1.11E+01 +/- 2.84E+00 8.98E-01 1.11E+01 +/- 2.85E+00 9.36E-01 0.00 20

Comments:

Qualifiers/Flags: Abbreviations:

+ - Duplicate RPD not within limits. TPU - Total Propagated Uncertainty

LT - Result is less than Request MDC, greater than sample specific MDC BDL - Below Detection Limit

U - Result is less than the sample specific MDC. NR - Not Reported
Y1 - Chemical Yield is in control at 100-110%. Quantitative yield is assumed.

Y2 - Chemical Yield outside default limits.

M - Requested MDC not met.

M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

L - LCS Recovery below lower control limit.

H - LCS Recovery above upper control limit.

P - LCS, Matrix Spike Recovery within control limits.
N - Matrix Spike Recovery outside control limits

NC - Not Calculated for duplicate results less than 5 times MDC

Data Package ID: SR1806608-1

Date Printed: Monday, July 23, 2018 ALS -- Fort Collins

LIMS Version: 6.866
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ALS1806608

PAI 724 Rev 12
Sample Results
Lab Name: ALS -- Fort Collins
Work Order Number: 1806608
Client Name: CH2M HILL Plateau Remediation Company
ClientProject ID: 100-N Apatite Barrier, June 20 118-012
Field ID: B3JFCO Sampl)jle M:tcr)i;: \éVAA|-;§7RR " Prep Bart]ch: SR180627-1 Final Aquu9t: 995 ml
re| : . _1- . -
Lab ID: 1806608-1 p ev QCBatchlID: SR180627-1-2 Pr.ep Basis: Unfiltered
Date Collected: 25-Jun-18 Run ID: SR180627-1A Moisture(%): NA
Date Prepared: 27-Jun-18 Count Time: 75 minutes Result Units: pCill
Analysis ReqCode: SRISO_SEP_PR Date Analyzed: 03-Jul-18 Report Basis: Unfiltered File Name: SRC0703A
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
10098-97-2 Sr-90 1.20E+01 +/- 2.92E+00 5.96E-01 1E+00 NA
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
STRONTIUM 1.190E+03 1.08E+03 ug 90.0 40 - 110 %
Comments:
Qualifiers/Flags:
U - Resultis less than the sample specific MDC.
Y1 - Chemical Yield is in control at 100-110%. Quantitative Yield is assumed.
Y2 - Chemical Yield outside default limits.
LT - Result is less than Requested MDC, greater than sample specific MDC.
M3 - The requested MDC was not met, but the reported
activity is greater than the reported MDC.

M - The requested MDC was not met.
Abbreviations:
TPU - Total Propagated Uncertainty
MDC - Sample specific Minimum Detectable Concentration
BDL - Below Detection Limit
DL - Decision Level

Data Package ID: SR1806608-1

Date Printed: Monday, July 23, 2018 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.866
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ALS1806608

7/30/2018 REV.0
Prep Batch ID: SR180627-1
Start Date: 06/27/18 End Date: 06/27/18 Concentration Method: NONE Batch Created By: rgs
Start Time: 7:32 End Time: 7:32 Extract Method: PAI 70714 Date Created: 06/27/18
Prep Analyst: Reilly G. Stockton Initial Volume Units: ml Time Created: 7:32
Comments: Final Volume Units: ml Validated By: rgs
Date Validated: 06/29/18
Time Validated: 8:11
QC Batch ID: SR180627-1-2
QC Date Initial Final Cleanup Cleanup Order
Lab ID Type Field ID Matrix [ Collected [ wipvol | wirvol Method DF Number
SR180627-1 CAR XXXXXX WATER XXXXXX 1000 1000 NONE 1 1806446
SR180627-1 MB XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806446
SR180627-1 LCS XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806446
SR180627-1 LCSD  XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806446
1806446-1 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806446
1806449-1 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806449
1806510-3 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806510
1806511-2 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806511
1806512-5 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806512
1806512-6 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806512
1806512-7 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806512
1806564-1 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806564
1806565-1 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806565
1806565-2 SMP XXXXXX WATER XXXXXX 1000 99450 NONE 1 1806565
1806608-1 SMP B3JFCO WATER 6/25/2018 1000 99450 NONE 1 1806608
QC Types
CAR Carrier reference sample DUP Laboratory Duplicate
LCS Laboratory Control Sample LCSD Laboratory Control Sample Duplicat
MB Method Blank MS Laboratory Matrix Spike
MSD Laboratory Matrix Spike Duplicate REP Sample replicate
RVS Reporting Level Verification Standar SMP Field Sample
SYS Sample Yield Spike
Page 1 of 1 ALS -- Fort Collins

LIMS Version: 6.866

Date Printed: Monday, July 23, 2018
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