
 

 

 

 
Lead-210 

Case Narrative 
 

COGCC 
PW NORM 2017 – 10048 
Work Order Number:  1705158 

 
1. This report consists of the analytical results and supporting documentation for one water sample 

received by ALS on 05/08/2017. 
 
2. This sample was prepared according to the current revisions of SOP 776 and SOP 711.   
 
3. The sample was analyzed for the presence of Polonium-210 according to the current revision of 

SOP 714.  The analyses were completed on 05/18/2017. 
 
4. The analysis results for this sample are reported in units of pCi/L. The water sample was filtered 

prior to analysis.  
 

5. Results of this analysis are decay-corrected to the sampling date, based on the 138.4 day 
half-life of Po-210. This decay correction makes no assumptions as to the equilibrium state 
of Po-210 with the Pb-210 parent nuclide, which has a half-life of 22.3 years. 

 
6. The ICP-AES measurement of lead concentrations prior to chemical separation for 

PB170516-1MB and -1LCSD showed concentrations less than the amount known to have 
been added to the sample in the form of lead carrier.  To avoid and minimize the potential 
low bias in the final analytical results for these samples, the known concentration of the 
carrier was used in the chemical yield calculations in lieu of the pre-separation 
measurement.  These samples have a low bias of 15% or less in the pre-separation 
measurement and are identified with an ‘LB’ flag.   A low bias in this measurement for the 
batch method blank and laboratory control sample duplicate is attributed to the uncertainty 
associated with the determination of the carrier concentration in the initial ICP 
measurements.  These qualifications can be found on the Radiochemistry ICP Worksheet, 
located in Section 5, “Raw Data” of this report. 
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7. In the analysis of the raw data, “Window 2” is monitored for high-energy beta contamination.  
Sample 1705188-1 has a “Window 2” count rate slightly above the upper control limit of 
1.043 cpm, established from calibration on 05/17/2017 through 05/18/2017, at 1.13 cpm.  
The sample had observed activity at a level below the achieved MDC.  It is believed that the 
data quality is unaffected and the results are submitted without further qualification. 

 
9. No further anomalous situations were encountered during the preparation or analysis of this 

sample.  All 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. 
 
 
______________________________    __5/31/17___ 
Jean Anderson       Date 
Radiochemistry Primary Data Reviewer   

 
 

______________________________    ___________ 
Radiochemistry Final Data Reviewer    Date 
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OrderNum: 1705158
Client Name: COGCC

Client Project Name: PW NORM 2017
Client Project Number: 10048

Client PO Number: CT 2017-3066

Lab Sample 
Number

Client Sample 
Number

Matrix Date 
Collected

Time 
Collected

COC Number

Sample Number(s) Cross-Reference Table

ALS -- Fort Collins

1705158-1149017 Wellington Rapid Infiltrati WATER 08-May-17 10:40
1705158-2149017 Wellington Rapid Infiltrati WATER 08-May-17 10:40

Page 1 of 1 Wednesday, May 31, 2017Date Printed:
LIMS Version:  6.842

ALS -- Fort Collins
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Lead-210 by Liquid Scintilation

PAI 704 Rev 11Method Blank Results

Prep SOP: PAI 726 Rev 9
Final Aliquot: 833 ml

Count Time: 117.966 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1705158

Lab ID: PB170516-1MB

Date Analyzed: 18-May-17

Date Collected: 16-May-17

Sample Matrix: WATER

Date Prepared: 16-May-17

Prep Batch: PB170516-1

Run ID: PB170516-1B
QCBatchID: PB170516-1-1 Result Units: pCi/l

File Name: Q171701N.001

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

PAI 704 Rev 11

CASNO Requested
 MDC

ALS -- Fort Collins

DL

Pb-21014255-04-0 U5.9E-01-7E-02 +/- 3.5E-01 1E+00 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

LEAD 93.48.860E+02 8.270E+02 ug 40 - 110 %

Data Package ID: PB1705158-1

Page 1 of 1Wednesday, May 31, 2017Date Printed:
LIMS Version:  6.842

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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

Comments:

U   - Result is less than the sample specific MDC.

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

M - Requested MDC not met.

B3 - Analyte concentration greater than MDC but less than Requested MDC.

B - Analyte concentration greater than MDC.

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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Lead-210 by Liquid Scintilation
PAI 704 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 726 Rev 9
Final Aliquot: 833 ml

Count Time: 29.1129 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1705158

Lab ID: PB170516-1LCS

Date Analyzed: 18-May-17

Date Collected: 16-May-17

Sample Matrix: WATER

Date Prepared: 16-May-17

Prep Batch: PB170516-1

Run ID: PB170516-1B
QCBatchID: PB170516-1-1 Result Units: pCi/l

File Name: Q181801N.001

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Pb-210 3.91E+01 9.6E+00 1.2E+00 P,M34.280E+01 91.3 75 - 125+/-14255-04-0

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

LEAD 93.58.860E+02 8.280E+02 ug 40 - 110 %

Data Package ID: PB1705158-1

Page 1 of 2Wednesday, May 31, 2017Date Printed:
LIMS Version:  6.842

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

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

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.

ALS -- Fort Collins
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Lead-210 by Liquid Scintilation
PAI 704 Rev 11

Laboratory Control Sample(s)

Prep SOP: PAI 726 Rev 9
Final Aliquot: 833 ml

Count Time: 29.1129 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1705158

Lab ID: PB170516-1LCSD

Date Analyzed: 18-May-17

Date Collected: 16-May-17

Sample Matrix: WATER

Date Prepared: 16-May-17

Prep Batch: PB170516-1

Run ID: PB170516-1B
QCBatchID: PB170516-1-1 Result Units: pCi/l

File Name: Q191901N.001

ALS -- Fort Collins

Target 
Nuclide

Lab 
Qualifier

Spike Added Control
 LimitsResults +/- s TPU2

MDC % RecCASNO

Pb-210 4.3E+01 1.1E+01 1E+00 P,M34.280E+01 100 75 - 125+/-14255-04-0

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

LEAD 90.78.860E+02 8.030E+02 ug 40 - 110 %

Data Package ID: PB1705158-1

Page 2 of 2Wednesday, May 31, 2017Date Printed:
LIMS Version:  6.842

Comments:

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Minimum Detectable ConcentrationLT - Result is less than Requested MDC, greater than sample specific MDC.

U   - Result is less than the sample specific MDC.

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

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.

ALS -- Fort Collins
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Lead-210 by Liquid Scintilation
PAI 704 Rev 11

Duplicate Sample Results (DER)

Prep SOP: PAI 726 Rev 9
Final Aliquot: 833 ml

Count Time: 29.1129 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1705158

Field ID:
Lab ID: PB170516-1LCSD

Date Analyzed: 18-May-17

Date Collected: 16-May-17

Sample Matrix: WATER

Date Prepared: 16-May-17

Prep Batch: PB170516-1

Run ID: PB170516-1B
QCBatchID: PB170516-1-1

Result Units: pCi/l
File Name: Q191901N.001

Prep Basis: Unfiltered
Moisture(%): NA

ALS -- Fort Collins

Analyte DER 
Lim

CASNO          Sample                   Duplicate          
Result +/- s TPU2 Result +/- s TPU2MDC Flags FlagsMDC

DER

Pb-210 0.267 2.1314255-04-0 P,M34.3E+01 +/- 1.1E+013.91E+01 +/- 9.6E+00 1.2E+00 P,M3 1E+00

Data Package ID: PB1705158-1

Page 1 of 1Wednesday, May 31, 2017Date Printed:
LIMS Version:  6.842

Comments:

Duplicate Qualifiers/Flags: Abbreviations:

TPU - Total Propagated Uncertainty

DER - Duplicate Error Ratio

BDL - Below Detection Limit

NR - Not Reported

M - Requested MDC not met.

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

U - Result is less than the sample specific MDC.

Y2 - Chemical Yield outside default limits.

LT - Result is less than Request MDC, greater than sample specific MDC

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

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

W - DER is greater than Warning Limit of 1.42

ALS -- Fort Collins

D - DER is greater than Control Limit of  2.13
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Lead-210 by Liquid Scintilation
PAI 704 Rev 11
Sample Results

Prep SOP: PAI 726 Rev 9
Final Aliquot: 833 ml

Count Time: 118.464 minutes

Lab Name:

Client Name: COGCC
ClientProject ID: PW NORM 2017 10048

Work Order Number: 1705158

Field ID: 149017 Wellington Rapid Inf

Lab ID: 1705158-1

Date Analyzed: 17-May-17

Date Collected: 08-May-17

Sample Matrix: WATER

 Report Basis: Filtered
Date Prepared: 16-May-17

Prep Batch: PB170516-1

Run ID: PB170516-1B
QCBatchID: PB170516-1-1

Result Units: pCi/l
File Name: Q020201N.001

Target Nuclide Lab 
Qualifier

Result +/- s TPU2 MDC

Prep Basis: Filtered
Moisture(%): NA

CASNO

ALS -- Fort Collins

Requested 
MDC

DL

Pb-210 U6.2E-013.9E-01 +/- 3.9E-0114255-04-0 1E+00 NA

Chemical Yield Summary

Control 
Limits

UnitsUnitsCarrier/Tracer Control 
Limits

FlagAmount Added Result Yield

LEAD 88.78.880E+02 7.870E+02 ug 40 - 110 %

Data Package ID: PB1705158-1

Page 1 of 1Wednesday, May 31, 2017Date Printed:
LIMS Version:  6.842

Qualifiers/Flags:

Y2 - Chemical Yield outside default limits.

Abbreviations:

TPU - Total Propagated Uncertainty

MDC - Sample specific Minimum Detectable Concentration

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

Comments: This sample was filtered prior to analysis.

U   - Result is less than the sample specific MDC.

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

M - The requested MDC was not met.

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

BDL - Below Detection Limit

ALS -- Fort Collins

DL - Decision Level
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No NON-CONFORMANCE REPORTS or QUALITY 
ASSURANCE SUMMARY SHEETS are included in this data 
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30 of 91



 
 

 
 

Section 7 
 
 

LABORATORY BENCH SHEETS 

31 of 91



32 of 91



33 of 91



34 of 91



35 of 91



36 of 91



37 of 91



38 of 91



 
 

 
 

Section 8 
 
 

STANDARDS TRACEABILITY 
DOCUMENTS 

39 of 91



R
ad

io
ch

em
is

try
 S

ol
ut

io
n 

R
ep

or
t

S
ol

ut
io

n 
Id

:
41

82
31

Ty
pe

:
IS

N
am

e:
P

b 
ca

rri
er

Fi
na

l V
ol

:
40

00

U
ni

ts
:

m
L

M
at

rix
:

LI
Q

U
ID

D
ep

t:
R

D

Lo
ca

tio
n:

S
R

/R
A

C
om

m
en

t:

E
xp

ire
D

at
e:

8/
26

/2
01

7

td
e

8/
27

/2
01

5

TD
E

8/
27

/2
01

5

C
A

S
8/

27
/2

01
5

on on on

on on on

Pr
ep

 B
y 

O
pe

ne
d 

B
y 

R
ec

ei
ve

d 
B

y 

R
ev

ie
w

ed
 B

y 
Ve

rif
ie

d 
B

y 
D

ea
ct

iv
at

ed
 B

y 

Lo
t:

V
en

do
r N

am
e:

C
om

po
ne

nt
 N

am
e

C
om

po
ne

nt
 ID

Vo
lu

m
e 

Ad
de

d
U

ni
ts

C
om

pN
am

e

C
al

ib
ra

te
d 

Pr
im

ar
y 

A
ct

/C
on

c
U

ni
ts

Fi
na

l A
ct

/C
on

c
Su

m
m

ed
 C

on
c

C
al

ib
ra

tio
n

 D
at

e
1/

2 
L

ife
 (Y

rs
)

R
ef

er
en

ce
 

D
at

e

Le
ad

 n
itr

at
e<

4>
J4

55
97

6.
40

54
g

62
56

04
pC

i/m
l

10
01

.8
11

LE
A

D
10

/2
/2

01
6

As
so

ci
at

ed
 P

ar
en

t I
D

s
J4

55
97

P
ag

e 
1 

of
 1

AL
S 

En
vi

ro
nm

en
ta

l -
- F

C
D

at
e 

Pr
in

te
d:

S
un

da
y,

 O
ct

ob
er

 0
2,

 2
01

6

A
bb

re
vi

at
io

ns
: N

C
 =

 N
ot

 C
al

cu
la

te
d 

fo
r 

re
ag

en
ts

 w
he

n 
th

e 
vo

lu
m

e 
ad

de
d 

is
 n

ot
 e

nt
er

ed
.

   
   

   
   

   
   

   
   

  N
E

 =
 N

ot
 E

nt
er

ed
(P

rn
t) 

= 
Se

cu
la

r 
eq

ui
lib

ri
um

; p
ar

en
t h

al
f l

ife
 u

se
d 

to
 c

al
cu

la
te

 c
on

ce
nt

ra
tio

n.

St
an

da
rd

s 
D

B 
Ve

rs
io

n:
1.

11
1

40 of 91



41 of 91



42 of 91



 
 

 
 

Section 9 
 
 

ADDITIONAL SUPPORTING 
DOCUMENTATION 

 
 

 
 
 

43 of 91



 
 

 
 

Liquid Scintillation Counter 
 

Instrumentation Calibration 
 

Initial Efficiency Calibration 
Standards Traceability 
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