|sotopic Uranium
Case Narrative

Cabrera Services, Inc.
UNC New Haven CT — 10-1007.00

Work Order Number: 1709014

This report consists of the analytical results for one soil sample and one solid sample received by
ALS on 09/01/2017.

These samples were prepared according to the current revisions of SOP 773 and SOP 778.

The samples were analyzed for the presence of isotopic uranium according to the current
revision of SOP 714. The analyses were completed on 09/24/2017.

The isotopic analysis results for these samples are reported on an ‘As Received’ basis in units of
pCi/gram.

This analytical method quantifies U-235 alpha activity in a specific region of interest
corresponding to emission energies between those of U-234 and U-238. A potential limitation of
this method is that measurable amounts of U-234 in the sample may cause a small amount of
characteristic activity in the U-235 region of interest due to poorly resolved alpha activity at the
boundary between the two regions. To minimize the potential for a high bias in the U-235
analytical results, the U-235 region of interest has been narrowed and limited to a lower energy
region. An 85.1% abundance correction has been made to the final U-235 results.

. ALS uses the following convention for reporting significant digits in the TPU and MDC
results. The TPU value is rounded to two significant digits. The MDC value is rounded to the
same decimal place as the TPU value. In practice, this could result in an MDC reported
value of zero for samples with significant activity, including the batch laboratory control
sample.

The requested MDC for U-234, U-235, and U-238 was not met for samples 1709014-1 and
-2. These samples were prepared at a reduced aliquot due to high alpha activity detected in
pre-screen. The reported activity for these samples is greater than the achieved MDC.
These samples are identified with an “M3” flag on the final reports.
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ALS

8. No further anomalous situations were encountered during the preparation or analysis of these
samples. All remaining quality control criteria were met.

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.

@M/dmj_uyﬁﬂ . 927117

Jéan Anders Date
Radiochep

- / 9/30/17
Ra/%f:hemistry Final Data Reviewer Date

2 0f 10


jean.anderson
Jean

Lance.Steere
Lance

Lance.Steere
Typewritten Text
9/30/17


ALS -- Fort Collins

Sample Number(s) Cross-Reference Table

OrderNum: 1709014
Client Name: Cabrera Services, Inc.
Client Project Name: UNC New Haven CT
Client Project Number: 10-1007.00
Client PO Number:

Client Sample Lab Sample | COC Number Matrix Date Time
Number Number Collected | Collected
UNC-6H-001 1709014-1 SOIL 30-Aug-17 19:00
UNC-3H-002 1709014-2 SOLID 30-Aug-17 19:00
Page 1 of 1 ALS -- Fort Collins Date Printed: Wednesday, September 27, 201

LIMS Version: 6.846

30f10



FELETELEN 96056 0598IBSP 48 JMROL VOSHENG HOBN-; VOSZHE SONHZ IOH-L e emnealeseig
A8 GIHSINONITIY m
A8 Q3AR0IY $uuoj + OO EwAvm\«/W_ﬂ“”m“ AO—-
A€ QIHSINONITIY (suuof + 2O PIS) 11 13AI
(1 Qf m.& - |~ Au deM» V1D V.N\/»\«\/\QJ A8 aanaoay (00 piepueIg) I AT OAOBOIPRY 100-HO-ONN
anh/ ¢ \\ _m\ g ° \Q uﬁ\\ § A8 GIHSINONITY (#0199 ¥9945) IOVHOVE OO g
L atva WV Q31NRSd JnLYNOIS "mojeq sejA|eue [[ejep aseeid ‘suojue Jo siglew 104
Bliy=4 WenXe=3 pinby=7 JOJEM =M PYOS[IOS-UOU=SN KOS=§ M0=0 XUBN ISd ISW 1SOCIS) :(epnD) suozswiy,
XX 14 0061/00/L0 | £102/0€/8 9jeos 200-HE-ONN @
X | X 9 0061/00/L0 | Z102/0€E/8 fios 100-HS-ONN G
90 ['seud|YF | Ml | oduns | MW al pierd alan
m dw woaseojieseieIqeIDMsUOidw) TIVW-3 w3
“lo xv4 xv4
.m §600-695-098] INOHd G600-695-098| ANOHJ
80190 LD PaojiseH 3883 dIZ/ 3LVLS/ ALIO 80190 10 PIOJUBH ISET | diz/31VLS/ ALID
ezeid siopunoy 05| SSIUAAY eze(d sjepuno4 0 | ssavaav
PISUOId SYIW| OL NLLY FOIOANI ISUOI] I | OL 1MOd3d aNas
seojues e104qed| ANVAINOO OL TTIE SOOIAISG BISIGED | BWYN ANVAWOD
¥3Q¥O 3SVHOUNG
1vWyO4 a3 00°2001-0F | "oN 123r0Nd
Ao ojwmey  Jo gelAg | vsodsia plepuelg ONNOUVNYNL qlaus UBAEH MBN ONN| INVN 193r0ud
3 io b aovd LIOZVEIB aiva T3NS POV [ wananvs
} A Q m Q ~\~ 20z tuod 2ZG1-06¥ (046) X4 1161-06F (026) ‘Hd L1GL-cb¥ (008) 3L
" ¥2508 OPRIOIOD 'SUIIOD 1O 'SAUQ SOIBUIIOD G2
HIQHOMNHOM
Apoisno-jo-t 9 dnoig Aiojeloqe] ST




ALS Environmental - Fort Collins
CONDITION OF SAMPLE UPON RECEIPT FORM

Client: C/P(b {‘f/ WA’ ‘ Workorder No: \’] [ ﬁ D / ﬂ
Project Manager: l_/g' Initials: _( D~ Date: SZ - — /‘Q

1. Does this project require any special handling in addition to standard ALS procedures? YES (\Ng
2. Are custody seals on shipping containers intact? @N‘E YES NO
3. Are Custody seals on sample containers intact? ':NONEj YES | NO
4. Is there a COC (Chain-of-Custody) present or other representative documents? i’ @S )} wNo
5. Are the COC and bottle labels complete and legible? (ST’E§ NO
6. Is the COC in agreement with samples received? (IDs, dates, times, no. of samples, no. of @ NO
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) /‘A} YES NO
9. " Are all aqueous non-preserved samples pH 4-97 YES NO
10. Is there sufficient sample for the requested analyses? 7 @ NO
11. Were all samples placed in the proper containers for the requested analyses? (Y(F@ 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.) L (YES/ NO
14. Are all samples requiri'ng no headspace (VOC, GRO, RSK/MEE, Rx CN/S, radon) @ YES NO
-} - headspace free? Size of bubble: _ <greenpea -~ >greenpea - S | G !
e ™ el |
T g _ moderate __ heavy
16. Were the samples shipped on ice? . YES /@
17. Were cooler temperatures measured at 0.1-6.0°C? IR gunused*:  #2 #4 M’;}D YES @
Cooler #: ‘ ‘ '

Temperature ("C): M

No. of custody seals on cooler: {0

DOT Survey;

Acceptance External uR/hr reading: ‘ %
information -
Background pR/hr reading: I :\: )

Were external jiR/br readings < two times background and within DOT acceptance criteria] YES fNO/NA (If no, see Form 008.)

Additional Information: PROVIDE DETAILS BELOW FOR A NO RESPONSE TOXNY 4UESTION ABOVE, EXCEPT #1 AND #16.

Vi

If applicable, was the client contacted? YES /NO /NA Conta / Date/Time:

Project Manager Signature / Date: L % Ci/ 47/ J,

*IR Gun #2: Oakton, SN 299822500201-0066
Form 201r24.x1s (06/04/2012) *IR Gun #4: Qakion, SN 2372220101-0002
Page 1 of of 10
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1. Use the 'Print' button on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

After printing this label:

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

g...

m_label_contents/TnCDom/us/en/TC_dom.htmi loadin

femplates/components/dotcom_label_contents/WamingsOriginalLabel/en/Folding_waming.html loading...

Htemplates/components/dotcol
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium by Alpha Spectroscopy

ALS -- Fort Collins
1709014
Cabrera Services, Inc.

PAIl 714 Rev 13
Method Blank Results

UNC New Haven CT 10-1007.00

Lab ID: AS170921-3MB

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 14

Date Collected: 22-Sep-17

Date Prepared: 22-Sep-17

Date Analyzed: 24-Sep-17

Prep Batch: AS170921-3
QCBatchID: AS170921-3-3
Run ID: AS170921-3UR
Count Time: 360 minutes

Final Aliquot: 2.00 g
Result Units: pCi/g
File Name: Spectrum #1

CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13966-29-5 U-234 0.0015 +/- 0.0087 0.0129 0.05 NA U
15117-96-1 U-235 0.003 +/- 0.010 0.007 0.05 NA U
7440-61-1 U-238 -0.0017 +/- 0.0087 0.0157 0.05 NA U
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 2172 1.72 pCilg 79.2 30-110 %
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.
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: UR1709014-1
Date Printed: Wednesday, September 27, 2017 ALS -- Fort Collins Page 1 of 1

LIMS Version: 6.846
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Lab Name:

Work Order Number:
Client Name:
ClientProject ID:

Isotopic Uranium by Alpha Spectroscopy

PAI 714 Rev 13

Laboratory Control Sample(s)

ALS -- Fort Collins

1709014

Cabrera Services, Inc.

UNC New Haven CT 10-1007.00

Lab ID: AS170921-3LCS

Sample Matrix: SOLID
Prep SOP: PAI 778 Rev 14

Date Collected: 22-Sep-17
Date Prepared: 22-Sep-17
Date Analyzed: 24-Sep-17

Prep Batch: AS170921-3
QCBatchID: AS170921-3-3

Run ID: AS170921-3UR

Count Time: 360 minutes

Final Aliquot: 2.00 g

Result Units: pCi/g

File Name: Spectrum #1

CASNO

Target
Nuclide

Results +/- 2s TPU

MDC

Spike Added

Control
Limits

% Rec

Lab
Qualifier

13966-29-5 U-234

211 +/-

0.37

0.03 2.110 99.8

82-122

p

7440-61-1 U-238

234 +/-

0.41

0.02 2.191 107

82-122

P

Chemical Yield Summary

Carrier/Tracer | Amount Added

Result

Units Yield

Control

Flag

Limits

U-232 2172

1.83 84.1

pCil/g

30-110 %

Comments:

Qualifiers/Flags:

U - Resultis less than the sample specific MDC.

LT - Result is less than Requested MDC, greater than sample specific MDC.

Abbreviations:

TPU - Total Propagated Uncertainty

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: UR1709014-1

Date Printed: Wednesday, September 27, 2017

ALS -- Fort Collins
LIMS Version: 6.846

Page 1 of 1
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Isotopic Uranium by Alpha Spectroscopy

PAI 714 Rev 13
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1709014
Client Name: Cabrera Services, Inc.
ClientProject ID: UNC New Haven CT 10-1007.00

Field ID: UNC-6H-001 Sample Matrix: SOIL Prep Batch: AS170921-3 Final Aliquot: 0.0488 g
Lab ID:  1709014-1 Prep SOP: PAI 778 Rev 14 QCBatchID: AS170921-3-1 Prep Basis: As Received
a : Date Collected: 30-Aug-17 Run ID: AS170921-3UR Moisture(%): NA
Date Prepared: 22-Sep-17 Count Time: 360 minutes Result Units: pCi/g
Date Analyzed: 24-Sep-17 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13966-29-5 U-234 117000 +/- 20000 0 0.05 NA M3
15117-96-1 U-235 3960 +/- 670 0 0.05 NA M3
7440-61-1 U-238 1680 +/- 290 0 0.05 NA M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 89.03 50.2 pCil/g 56.3 30-110 %

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: UR1709014-1

Date Printed: Wednesday, September 27, 2017 ALS -- Fort Collins Page 1 of 2

LIMS Version: 6.846
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Isotopic Uranium by Alpha Spectroscopy

PAI 714 Rev 13
Sample Results

Lab Name: ALS -- Fort Collins
Work Order Number: 1709014
Client Name: Cabrera Services, Inc.
ClientProject ID: UNC New Haven CT 10-1007.00

Field ID: UNC-3H-002 Sample Matrix: SOLID Prep Batch: AS170921-3 Final Aliquot: 0.0504 g
Lab ID: 1709014-2 Prep SOP: PAI 778 Rev 14 QCBatchID: AS170921-3-3 Prep Basis: As Received
a : Date Collected: 30-Aug-17 Run ID: AS170921-3UR Moisture(%): NA
Date Prepared: 22-Sep-17 Count Time: 360 minutes Result Units: pCi/g
Date Analyzed: 24-Sep-17 Report Basis: As Received File Name: Spectrum #1
CASNO Target Nuclide Result +/- 2 s TPU MDC Requested DL Lab
MDC Qualifier
13966-29-5 U-234 233 +/- 39 1 0.05 NA M3
15117-96-1 U-235 11.0 +/-2.8 0.3 0.05 NA M3
7440-61-1 U-238 26+/-1.1 0.6 0.05 NA M3
Chemical Yield Summary
Carrier/Tracer | Amount Added Result Units Yield Control Flag
Limits
U-232 86.14 68 pCil/g 78.7 30-110 %

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: UR1709014-1

Date Printed: Wednesday, September 27, 2017 ALS -- Fort Collins Page 2 of 2

LIMS Version: 6.846
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