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DMA-TR-t5

Supplemental Soil Sampling for Strontlnm-90 to the

IC Runkle Canyon Development SimiValley California

Execiffive Summay RiznkleCariyon is proposed residentia development adjacent to existing

neighborhoods on the southern edge of Simi Valley California Soil sampling of the project area in

1999-2003 show epresenec oflow levels ofthe radionudilde stmntiurn-S flr near1y ----
2005 the State of Califirnia Department of 1calth Services DES requested additional soil

sampling at selected locations and supplemental soil sampling for the presence ofSr was

conducted June 2005 Soil samples were taken at five locations that had resulted in the highest

soil concentrations during the previous sampling campaigns

Sample results from the Jime 2005 sampling campaign showed 9Sr soil concentrations that were

much lower than the previously measured concentrations at the same locations and more in line with

concentrations measured in other parts of the proposed development New results ranged from non-

detectable to 0.42 picocuries ofSr per gram of soil pci/g Results of split samples taken and

ItbytheflflSwarsfmilarrangingfiumnon-detsctablew 0.14 pCi/g Ea1ierresulzs for

these five locations had ranged from 3.6 to 12.3 pCi/g although subsequent sampling at two of the

sites had also indicated lower concentrations less than the analytical detection limit of 22 pCi/g

risk analysis crmdirnted using the earlier soil sampling data Ikenberry 2005 detgrrnined the

potential radiological risk of
constructing using and residing at Runkle Canyon would be quite low

en incremental fatal cancer risk near or below io and much less than the risk indicated by

using the default preliminary remediation goal PRG This risk is at the low end of the U.S
Environmental Protection Agencys target risk range of iO to iO The June 2005

supplemental 50Sr soil sampling data indicate the potential risk would be even ovc than initially

calculated because of the lower concentrations encountered Because of the low estimated individual

Sic and because of the reduced Sr concentration encountered during the supplemental soil

sampling it is concluded that no further sampling is necessary
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DMA-TR-1

Supplemental Soil Sampling for Strontium-90 in the

Runkle Canyon Development SEmi Valley California

10 IntroductIon

This report provides the results of supplemental soil sampling campaign that was conducted at

the request of the State of California Deparnnent of Health Services DHS On June 2005
Five locations were identified where additional sampling for the Mdionuclide strontium-90 Sr
was requested These locations had resulted in the highest concentrations of 9Sr in soil during

previous soil sampling campaigns see Section 2.0 Background

2s0 Background

Itunkle Canyon is proposed residential development adjacent to existing neighborhoods at the

southern edge of Simi Valley California The project site consists of approxmateiy 1595 acres

that would include mix of residential types open space neighbothood park multi-use trail

system and an area for the potential future development of golf course Residsntiai

development is proposed on approximately 140 acres in the northern portion of the project rca
leaving approximately 1456 acres open space and recreational uset tctal of 46 resi1ences

are proposed including 138 senior housing units 62 of which would be affordable housing 298

single-family homes and 25 single-family estate homes City of Simi Valley 2004

As part of the environmental characterization of the site several soil sampling campaigns have

been conducted QST 1999 Foster Wheeler 1999 Harding ESE 2000 MillerBrooks 2003abc
The initial three campaigns provided numerical sampling data with low levels of detection and

sampling statistics that were the basis of subsequent risk analysis report Ikenberry 2005 The
most recent investigation Miller Brooks 2003abc did not present numcntal analysis data but

rather provided results as non-detectable at the stated minimum detectable activity MDA of

2.2 picocuries per gram or pCi/g These results were not adequate to provide additional

definitive information that could be used in conjunction with the more detailed results from the

earlier investigations

The initial

eQilorazo17 sampling campaign consisted of only four samples QST 3999 The
detection of Sr in these samples led to additional sampling The most detailed and extensive

investigation took 58 surface soil samples from 550-acre parcel containing the proposed
residential area Foster Wheeler 1999 The number and locatioii of samples were taken using
the methods directed by MARSSM Multi-Agency Radiation Survey and Site Investigation

Manual which is endorsed by the U.S Erivironniental Protection Agency EPA U.S Nuclear

Regulatory Commission and U.S Department of Energy among numerous other Federal and
state agencies EPA 2001 An additional 17 soil samples were taken subsequently from other

parcels in areas that would be open space with some portion available for recreational use

Harding ESE 2000 The surface soil sampling showed the presence of low levels ofSr

Dade Mat Associates
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The three soil sampling campaigns noted above resulted in collection 0179 soil samples The

sample results from all three
campaips

axe included in this analysis to provide lalBe sample set

and more complete picture of the Sr contamination in the Runkle Canyon sits

Figure shows the sampling data from the lowest to highest concentration and also shows the

uncertainty in the data as2 standard deviations This figure shows that most of the sample

results 73 or over 90 percent of the samples taken are less than pCi/g the five lowest results

arc less than zero net results corrected forbaclcgrouzid The six highest results appear to be

inconsistent with the other results as shown by the deviation from the apparent straight line of

the other data The five highest results locations were selected by OHS for additional sampling

these sample results circled Figure All of these five locations are in pmposed open

space that would be used for recreation not residences

12

10

0.0 0_I 0.2 0.3 04 0.5 0.6 0.7 0.8 0.9 1.0

Percentile

FIgure Distribution of Initial 1999-2000 Runkle Canyon 90Sr Soil Sampling Results
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3.0 Soil Sampling

Soil sampling was conducted on June 2005 by 1115 health physicist and
qualified

technician
representing GreenPark Runkle Canyon LLC Surface soil from approximately to

inches to tin depth was collected using the Standard Practice for Sampling Surface Soilfar
Radionuclufes ASTM 2000 Soil was sieved on location using 10 mesh sieve which
excluded rocks grester than 2mm in diameter as well as any vegetation and debris Split

samples of 500 in volume were collected and shared between DES and GreenPark

Because samples were taken from previously identified sampling locations the same sample

designators were used for these samples Three of the sample locations GP-29 GP-44 and 31-

52 had previously been recorded using GPS and could be accurately located. The remaining
two sample locations 55-3 and 55-6 were located as nearly as possible to the original locations

available map of sample locations Attachment In these cases sample locations

were determined to the satisfaction of the UHE representative Latitude and longitude locations

of the five samples recorded from the GPS unit are shown in Table

Table Latitude and Longitude of Sample Locations

Sample
Latitude Longitude

Identification

SS-3 3423330 11873431

SS-6 34.22898 118.72218

GP-29 34.24492 118.72551

OP-44 34.23706 118.73130

GP-52 34.23386 118.72852

4.0 Results and Discussion

Table shows the results ofthe June 2005 soil sampling for 90Sr at Runkle Canyon from both

commercial
analytical laboratory and the State of California radiological laboratory Results

were quite low in all cases ranging from non-detectable less than the
laboratory counting

background reported as negative value to 0.42 pCiIg Five of the six pzivate laboratory

sample results and all five of the Stare of California laboratory results were below the minimum
detectable

activity MDA at 95 per cent level of confidence One sample GP-29 received

duplicate analysis in the private laboratory with one of the results being negative value

Discussion of GP-29 will include only the higher result Another sample SS-3 had negative
value in the State of CalifornJa results The complete sampling and analysis information from
the commercial laboratory are included as Attachment

State oCahfwTlia results repnd in an e-mail from Robert GTC5eT DHS to Tracy Iktnbeny Dade Moeller

Associates July 92005

.-
17-
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Table Results of the June 2005 Runkle Canyon Soil Samnlinz for 90Sr

COmITICrCIZ
1.aboratoiy State of California Laboratory

Sample Result Uncertainty Result Uncertainty2 MDA2
Identification

pCi/g std dcv
MDA

SS-3 0.2 15 0.150 0.244 -0.022 0106 0.348

SS-6 0.173 0.170 0.282 0.056 026$ 0.439

IP-29 -0.0645 0.185 0.327 0.068 0.242 0.399

GP-29 0.140 0.167 0180 flS na

GP-44 0.247 0.180 0193 0.013 0.179 0.299

GP-52 0423 0.177 0.273 0.137 0.192 0306

MDAnünimwn detectable acthity 95%vatfidence

Unceitairity and Milk paraneters were not reported for the State laboratory they are assumed similar

na not applicable duplicate analysis was performed for GP-29 at the private laboratoty

The DM5 staff member responsible for the sampling and analysis of sample results provided the

following description No elevated Sr-90 was detected Li any of the five samples by the state

laborazoy One ofihefive samples had slightly elevated Sr-90 based on the dcvekpers

laboratory analyses however even this Sr-90 result was less than one-twentieth of the

developers previour Sr-PU sample results for this locarion The comniercrnl laboratory

reported higher sample results and had lower reported MDAs than did the State of California

laboratory All of these results are much lower than the initial values that had been reported in

1999 and 2000 Table shows comparison of the June 2005 results to the earlier results

This comparison is for the original results there i5 no correction for radioactive decay to present

time of the earlier samples

Figure shows the initial 90Sr soil sampling results from 1999-2000 decay-corrected to July

2005 and compared to the new results from June of 2005 Taking into account the 29-year half

life ofSr and the fhct that most of the samples were collected and analyzed years ago
expected Sr

activity in soil would have decreased to about 87 percent of the original sample

value The June 2005 results ate much less than would be expected from radioactive decay of

the 90Sr It is noted the original results for these five locations were much higher than most the

other sampling results indicating there may have been differences in sampling or analysis crtnr

associated with the original results Discussion with an individual who took the original samples
indicate the sampling methods were similar Another possibility is that Sr in the surface soil

may have leached into the deeper less-accessible soil layersor may have been dispersed by
physical processes such as water nmoff however there was no physical indication of such

processes at the sampling locations during the June 2005 sampling Regardlcss of the reasons

the soil concentrations indicated by the June 2005 sample results are much lower and more in

line with other soil concentrations sampled ii 1999-2000

2E-nsail from Robat Oreger 1145 to Marie Rainwatcr included as part of an August 22005 e-mail from Marie

Rathwatn th ætetestad parties who attended July 27 2005 5SF. Workgroup meetng

Dade MoeiJ Associates



SS-3 0.215

SS.6 0.173

GP-29 -0.0645

GP-29 o.14o 5.13

GP-44 .i4i 638

____ 0.423 12.3

IDA mrnbnumdnectab1 aclivity 95% confidence

nanntapplicable
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Table Comparison of June 2005 Sr in Soil Snple Results with Earlier Results

June2005
.-

1999-2000

Sample RSUJIS
Result Uncenainty

--

MDAidenlificalion

pCi/g pCilg 2stdevJ

I.

C.

-3-

3.64 0.619 0.749

4.76 0.633 0.643

in na na

0.69 084

0.79 0.99

1.86 039

20

Percentile

Figure Comparison of Decay-Corrected Initial Sampling Results and June 2005 Results

j.

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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5.0 Conclusions

The soil sampling conducted during June 2005 showed current Sr soil concenflBtions to be
much lower than indicated by the initial sampling campaigns This was confirmed by both

commercial analytical laboratory and State of California laboratory analyzing split soil

samples risk analysis ccmducted using the initial 1999-2000 soil sampling data Ikenbeny 2005
determined the potential radiological risk of cotsflctin using and residing at Rimkle Canyon
wouldbe quite low-an üicrernental fatal caneerzisknesrorbelow lx 104-andrnuch less than the

risk indicated by using the dthult prtliminny remediation goal PRO This risk is at the low end of

theUSEnvfruunenta1ProteetionAgencysttrgetrfskrangeof lO4to lx 11 TheJunelOOS

supplemental 90Sr soil sampling data indicate the potential radiological risk would be even lower than

initially calculated Therefore no further soil sampling is needed to demonsixate that potential

radiological risk from 9Sr is acceptably low and well within EPA guidelines

4.A

it
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6.0 References

ASTM 2000 Standard Praciicefor Sampling Surface Soil for Radionuclide.s ASTMC998-90

2000 American Society for Testing and Materials West Conshobocken PA

City of Sixth Valley 2004 Runkle Canyon Final Environmental Impact Report 5CR No
2002121143 May2004 Certified April 26 2004 City of Simi Valley Simi Valley CA

Foster Wheeler Environmental Corporation 1999 Runkle Ranch Site in
vestigation Simi

Valley Ca4fornia Final Report Foster Wheeler Environmental Corpomtion Costa Mesa CA

Harding ESE 2000 Resukc ofLimited Soil Sampling Rancho SIS Property APN
6850-130-180 Simi Valley Cal4tbnnia November 2000 Harding ESE hocnix AZ

IkenbenytA 2005 Radiological Ecaith Rash from Strontiwn-90 in the Rwskle Canyon

Devekjpment Simi Valley Calfontia DMA-TR-14 Dade Moeller Associates Richland

Wnhtngton

MillerBrooks Environmental Inc 2003a Site investigation Report of Western 350-Acre

Parcel GreenPark Runkle Canyon LLC Rzsnkle Canyon Property in Simi Valley California

September 27 2003 MillerBrooks Environmental Inc Huntington Beach

MillerBrooks Environmental Inc 2003b Site Investigation Report of 550-Acre Parcel

OrevLPark Runkle Canyon LLC Rankle Canyon Property in Simi Valley California September

172003 MillerBmolcs Environmental Inc Huntington Beach CA

Miller Brooks Environmental Inc 2003c Site Investigation Report of Southen 7/5-Acre

Parcel GreeaPark Runkle Canyon LW Runkle Canyon Property in Sirni Valley Calbntia

September 17 2003 Miller Brooks Environmental Inc Huntington Beach CA

QST Environmental Inc 1999 Results of Preliminary Soil Samples at Runkle Ranch in Simi

Valley California Letter Report from John Kim to Ms Marina Robertson heenPark

Ventures tiC dated February 1999

U.S Environmental Protection Agency EPA 2001 Multi-Agency Radiation Survey and Site

Investigation Manual M14RSSFM EPA-402-R-97-016 Rev.l also NUR.EO-1575 Rev
DOE/EH-0624 Rev U.S Environmentai Protection Agency Washington DC

Attachments

Attachment Environmental SampLe Locations

Attachment Sampling and Analysis Report

Dade MoeilaAzsccjates



DMA-TR-15

Attachment

.17 .t

L.

Dade Mocuer Associates



-
.
.
.
-
.

E
N

V
IR

O
N

M
E

N
T

A
L

S
A

M
P

LE
L

O
C

A
T

IO
N

S

it
b

ic
c

II
n
g

O
C

P
fl
fl
.M

C
fl

C
ft
.I

P
v
II

R
w

L
C

-
-

%
k
ls

c
r
n
iy

o
x
i



DMA-fl-IS

Attachment

Dads Mociler Associates



tt

MILLER BROOKS ENVIRONMENTAL

.4

Runkle Canyon

STANDARD LEVEL IV

REPORT OF ANALYSIS

WORK ORDER 05-06045-OR

June 22 2005

EBEELINE SERVICES/OAK RIDGE LABORATORY
OAK RIDGE TN



TABLE OP CONTENTS

SECTION DESCRIPTION PACE

Chain Of Custody C94

II Sample Acknowledgement 007

ifi Case Narrtive 010

IV Analytics Results Sum mary 913

Analytical Standard 015

VI Quality Control Sample Results Summary 019

VII Laboratory Techniciants Notes 922

VIII Analytical Data Stron.tium-90 026

Total Number of Pages 39



LABORATORY DATA SUPPORT CKEC1CLIST

MP.OO1-3

O5-06n45
The cSckkst Items liMed below are to be InSled by appmpriate staff upon oowçleUorWeflhcetFii

Copy No ____ RaIiochemicai Serdces

Ebslma Sevices Oak Ridge Laboratocy

Data icr PsrIiat lnftlata taftte_ JnflIaj Checklist Reins

4611 K1146 samorenn-ln

... DalpCanSon

t7 JethnaF th

-.-- patflntvJEIeqflcDgjrabIs

Case NaI
Jzzto Edronictllvarable Proof

-...
-N mnIeAilu within Udina Time

sf1

tnvolced by Laorattiv

TechnIcal/ClerIcal Conectlons Big natures Needed ProblemsEtc DatIrsltiais

Oste package spprcved by Uzs/



SECTION

CHAIN OF CUSTODY



e
s
d

in
S

7U
U

6W
IO

U
S

e
s
ja

4
i

c
t

.
t

r
i
I

C
h

a
in

o
f

C
u
s
to

d
y

R
e
c
o
rd

6
0
4
5

1
6
0
4

t
c
j

.
c
i

.
.
f
l

0
fl
h

tM
t

J
$

M
P

r
fl
7
S

t0
d

F
ic

.
.
.

-
.
-

1
/

i/
it
/
i

/1
1
7
/

p
-
f
l

o
y

-
-

c
c

s
L

c
-

o
ic

/3
3
1

.
-

.
.
-

.
-

ia
s
b

t1
y
c
e
e
d

4
4
ir
e

O
M

K
Le

vS

L
w

c
4

R
o

C
C

C
S

a
s
h

P
r
e

s
u

r
it

L
e
v
e
l

II

le
v
e
l

I
I
I

Q
U

ie
t

2
4

H
o

u
r

W
e

e
li

0
U

.
tb

o
s
s
s
Ir

a
d

R
e
lM

c
p
k
h
s
d

b
y

S
g
n
s
tu

re
P

R
e
c
e
Iv

e
d

b
r

S
h
e
k
n

-
-

t
r

li
m

e
R

o
o
e
lv

S
C

a
it
iS

is
k
te

c
tl

1
n
w

iJ
u
r



Eft1-
St RvIc

oak Ridge Laboratory

Internal

Chain of

Custody

Work OrderS

Lab Dsdltne

05-06045

612112005

Analysis 8r09C Level

Sample MttIX SollISolid

Cammens Sanepl lIP 210 270 Storapt

Praaqi 0flr AtbW%y LaaUcn

04

05 31

06 51 61.3

49

64 61.3

Loatien drtle one J.uwas Data

ReSby EE sea Je1SJI64.oS
s.a iT sewatre casRooaat/O La/.o5

haleS by Swirl oaçe Ptdi P.o ev triM Roan

RStnepasbedby SwaSn Rel4trPvep ._ CaiWRaan

SWSl.ffiV RaPrvc EE9
RsIlnqitMd by flGicrege Rnr Prep Prep S.eSre f1

tre
RsWnqsalshtd by SW RW Flip Prep 5eosie CocmI Room

Received by Rai Prep Prep aepaeears Cb2flI RoOm

RsHnqutated by Jrlprw VNp SepevuRrB Cow Room

aoSwS by 5wR$a-ou apt p- $eçar$a1u Ccsnt Room

R.Itnqubbod by Root Prep Prep Sepere4ate twM Roan

kneeS by Sara Strep Rout Pep Prep Sqptflmn Cats Roan

Reltqulshad by Era6a Rougft Prep Prep Sepnoni Corel Roan

Pio 6S12000 P.M



SECTION II

SAMPLE ACKNOWLEDGEMENT

i3



M
Il
k
r

B
ro

o
k
s

E
n
v
ir
o
n
m

e
n
ta

l

C
a
rs

c
V

P
C

4
0
2
-0

0
0
2
-0

4

P
i4

c
T

y
-
-

n
w

w
o
n
m

s
a
i

D
S

S
R

S
C

U
IW

S
d

0
6
1
0
9
/2

0
0
5

ft
s
q
d
7
p
n
ir
4
J
n
d
O

i7
s

1
4

0
5

-0
6

0
4

5

4
0
2
-0

0
0
W

n
n

R
u
ri
k
le

C
a
n
y
o
n

-
-

0
6
1
2
1
2
0
0
5

0
6

/2
2

1
2

0
0

5
0

6
/2

3
1

2
0

0
5

N
iW

rS
C

ts
m

m
U

S
D

a
I

a
n

0
2

L
5

a
a
%

5
5
0

6
1
.3

0
2

B
LA

N
K

s
o

G
L
3

0
3

D
U

P
ow

ow
c

s
o

0
1
.3

C
P

-2
9

a
a
7
%

s
IL

4
a

5
0

G
l.
3

ti
P

-
S

I
o
w

v
ls

n
u
n

s
o

3
1
.3

f
lg

s
o

C
1
.3

S
S

-3
IO

7
IU

2
5

S
O

3
1
.3

il
-
4
4

D
D

7
/2

1
3

5
0

6
1
.3

Io
ta

h
P

a
rA

n
a
Iy

s
u
n
o
o
Q

A
n
m

p
1
s
a

F
tt

V
7

f
l
L
I

.
.
.
-
.
-
.
-
-
.
-

.
.
.
-
.
-

rn
/c

ts

S
a
m

p
le

lo
g

In
R

e
p
o
rt

-
-
-
-
-
-
-
-
-
-
-
-
-
-

O
a
k

R
id

g
e

L
a
b
o
ra

to
ry

6
0
1

S
c
a
rb

o
ro

R
d

O
a
k

R
id

g
e

T
N

3
7
8
3
0

V
o
Ic

e
8
8
5

4
8
1
-0

6
8
3

F
a
x

8
8
6

4
3
3
-4

6
2
1

In
v
c
k
s

f
t
t

.c
tt
h
fl

P
s
a
lu

M
II

g
r

B
n
e
A

E
rn

ft
c
n
w

a
tS

2
1
1
M

a
S

S
la

2
0
0

71
4

C
0

$i
Q

Q

R
u
p

a
n

fl
a

b

lb
C

t

J
fl
u
C

a
rI

Iu
W

a
tI
.r

a
ir
In

c
m

m
a
.S

2
i2

4
M

S
s
e
a
c
a
0

c
a

7I
aC

O
O

M
U

I

.
-

C
a
m

ta
t

k
u

J
S

ff
lI
.C

IC
O

0

7
1
4
-0

0
0
5
4
0
0

e
M

a
il

d
a
ta

to
tr

a
c
y

Ik
o

r
ib

e
r
r
y

.
-
1

r
-

4
S

4
rr

-v
P

J
.9

P
z
ts

t
5

a
W

2
X

i6
8
3
C

A
M

-
J

p
-

-
S

-



tt

SiGNATURE JC4/%M4 4-ct DATE cr9-aC

Copy No ________ Radlochemicaf Sevke

Ebeitlne Services Oak Ridge Laboratory

SAMPLE RECEIPT CIIECKUST

MP-OO1-2

.4

iS

05a06045
SAMPLE MATRIX/MA1RICESt CIRCLE ONE OR BOTH

AQUEOUS

CIRCLE EITHER YES 140 OR NIP
WERE SAMPLES

Recerved In good condition OR

raQfteeoua ppe pred OR

WERE CHAIN OF CUSTODY SEALS

Present on outside of packege OR

Unbroken on outside ci papkage OR

Presefl on samples OR

Unbroken on samples OR

Was them of custody present uxpon sample receipt

IF ANY OF THE ABOVE ARE CIRCLED DISCREPANT SAMPLE RECEIPT REPORT DSR HAS
BEEN ISSUED

REMARKS
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CASE NARRATIVE



tEBERLINE
SERVICES

EBS-OR-22$74 on Ridge Ltocatry

601 Scsftoco Road

June 22 2005 Oak IedgeTN 37830

ptone 055 481-0663

Jennie Canfield
FM 055 483-4I

Miller Brooks Environmental

2124 Main Street 200

Huntington Beach CA 92648

cc
CASE NARRATIVE

Work Order 05-06045-OR

SAMPLE RECEIPT

l.4lt1-Cofltfive soiL samples received 0S09/05 Thesa samples anald for

Strontium-90

CLIENTIJ LAB ID CLIENT ID LAB ID

GP-29 05-06045-04 SS-3 05-05045-07

OP-Si 05-06045-05 GP-44 05-06045-08

55-6 05.06045-06

MiAJXflCAL METhODS

Strundum-90 was analyzed using EIChroM Method SRWO Modified

ANALYTICAL RESULTS
hr

STRONTIUM-PO

Samples were prepared by acid digestion as appropriate for the matrix Chemical separations were

conducted using EIChroM stabilized chemica resins Subsequent exiracfions of Stroitiurn-Qt were

conducted and Yttriuin-90 was allowed to reach radioactive equilibrrum The Yttrium-90 fraction of each

sample was selectively elided onto steel planc hat and evaporated to dryness Chertical recovery was

determind by use of stable Swontiurn cattier Sample activities were determined by PS flow

proportional counting Sample results were corrected for Yttrium-90 decay after elm ion

Samples demonstrated non-detect equivalent results for Strontium-90 activity Chemical recovery was

atcepisble COT all samples Results for the Strontium-90 method blank demonstrated non-detect

equivalent activity Results for the Strontium-90 replicate demonstrated high relative percent

difference however normalized difference is within acceptable limits for the nalytical techr.isue

Results fbi- the Strontium-90 laboratory control sample demonstrated an acceptable pertent recovery

Page of2

911



CERTIFICATION OFACCURACY

ctdi5 that this data report is in rompliance with the terxns and conditions of the Purchase Order both

technically sad for completeness for other than the conditicns detailed above RLease of the data

contained in this haS copy data package has been authorized by the cognizant project manager or his/her

designee to be accurate as vezificd by the following signature

I-.
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Sattimat 3nthtutt of tantArb% Uletbnothgp

Standard Reference Material 4234A

Strontiurn-90 Radioactivity Standard

This Standard Refaice Mstnial SRM consists of ndioictin struatium-90 ebheide eon-radioactive

gflt thjoriüufldjoathYe1thuTh thlotide and iiydrochlwic add dbsoMd inS ml. of distilled water

stan is coptained rn flamaeeaed MST Slicate-glan sspoale The SRM in intended for the

caMntion of beta.partide nmSg Sfruments and for the monitoring of radiochernical procedures

PadJulogSJ Hard

flt SRM uapsIe court swoatium-90 with total aethizy of apprSmat4y 13 MBq Strontium-90 decays

by beta.paflJeetnbsinn toyttrlum.90 which also deaysby betapartiteruission Wore othe beta panties

escape fr IS SRM ampoisle The beta parSes entictsd from stontiun-90 and yttriwn-90 product

brtmarvahlmmgpbocons with enerres up to MeV Most of these photoss escape from the RM ainpouk

and can rtprexnt aradlalice hssrt AppIOXi.mSU untJelded dose ntes at several distances as of the

reference tSe are given in note aa Appropriate shielding and/ce distance should be used to udnirnir

perronnel one The SRM should be used only by persons ulifltd to handle radioactive materiaL

is SRM uapoule caotahs hydrochloric acid BC with cancenflalmot of mole per liter tt nttt The

so ce sndrtpztsenlsabealtbbanrdffit unnestcontact with eyesotsbn the ampoule
Li

to be opened to tinder the solution the recommended proetdwt is gJven on page The ampoul should

be opened oar by persous qualified to handle both radioactive material and stung acd soiutioa

Singe unit Hsadlhg

lit SBM amid be stored and used at temperature
between and 65 aC The solution an unopened

awnuin should renahi slæand homogeneous until at least March ZIOS

the ampoule or say subsequent container should Sways be clearly marked as cant athg radioactive

material If the ampoule is transported
ii should be packed marked labeled and shipped accordance with

the applicable national international and carrier regulations The solution in the ampaule is dangerous

banzdous mateÆsiboth because of the radioactivity eec because of the strong acid

Preparetian

This Standard Rdnaa Material was prepared it the Ptwsia Laboyatoiy loniting Radiation Division

RadioacdWty Grasp JMJt Hutchinson Group Leader The overafl technica dfrection and physical -r

4.ngthcertificatiouwercpnvidedbyLL Lucas of the RadioadivityGruup end D3.Ootas

Nuclear Energy Institute Research Anociate

The support aspee involved in the preparation arbftcation and iuanoe of this SRM were coordinated

tkvugh the Standard Reference Materiab Program by N.M Tralxey

Oaitheitrg Maryland 20899 Thomas E- Gills Chef

May 1995 Feat only revised November 1997 Standard Reference Materials Proparn

taM CI4A refrnsaen are ni paew5 wid

.1



QUALITY CONTROL PROGRAM
cones

ESERUNE StRVICS OAK RIDGE LABORATORY

RADIOACTIVE REREICE SOLUTIONSMARURECRTMCAflDN
QCPDOS1

CURRENT DATE
SOLUTCN REFERENCE SINIS14234A SOLLVTmNI

fldI.nfl iOSbvntt Reference Datsi
CertIfied AciIvlty paCt

C.nVI.d Cont.ntntkanj 67405EO1 aOl pet warn

Ampouio lsoiutlon Oroal 9.24 Wei9ht Gisna

Empty iiposI 4.1769 WeIght Warns

Solution NetI 5.0631 WeIght Grains

TotalActtvftyInAmpouIe 541.2603 jaOl

chemical Composition SSd SolutIonrsc

flLlFd
SLAnu..j

nn
Ra_ct% Rae se.aitn fluaS

dnl RSIDrn.cJkI NtIJieYean Italy LIfe Days

scnajgn i.048E041

il/I /2004 0001

s13

311311995 0001

.1

-I

ii

--I

VIM 140Dilution lnsbuctione DIlution Solvent Used

Dilute to voltnne ofi__1000.OQJmllUuters

Certified Total Actlvfty oil_-_341.2S03JpCI which Equals I.7.576E08Idcm at the dqts listed above

And after dilution the activIty this solution Isi 1.575E.0dpnImtThM zdMty wamfla bsd uns olgWal
reference tS fIiSd thcn Al fl4ta irs

.g..aAeJ bVs UJd Un it .n.Iyils thu

WP.44flO SSWS

ExpIration Date Novernberi.2005J

Recefllfted By KTRS.LL Datw b6104

Verl5edApprovedBy Oatt j1JO4

OC Aporoval Dote 1/D4



QUALflY COL PROGRAM

llnwn
fli PC aesSstt L..ad

EBERIJNE SERVICES OAK RIDGE LASORATORY
--

RADIOACTIVE REFERENCE STAMARD SOLUTIONSflwmNRflVON

ocPa-ia Dal 1l/I12oo44çj

Sutlon P6iQdeaNIST4234A Solution S.iaa

V1ndpS RSNIUdHdI SlUt Yn Sit Lift
--

175E4011 15iJ

Rathoscll at kst itnnc Dat.I 3/ii%s 0001

Pnit SalMon Cone 7.58 IdpniFS

Chemical Canpasitlon SWvthrd SolutIon

rc42uItMJc

Dilution ksucliow Dilution Solvent LPsad UU-lC1

SEcONDARY VOLLSIEThIC DILUTiON

VOL PanudSoMlatL liSa tnt

Total AcliWtrI tE.Ot 1pm Flnl Activity ConcontrailonI A9tPIdpSrnI
Final Volwnt L- 100001 nil

11$ adivIty caiconbatlon La based on th original

NOTES ntinna date listed tcva All .cjlvttlas nv

cew.cted to the date and lime at unalysla by thu

laboratory data processing software

Expiration Date Nuvernbet 2005

RocrtlhdBy DaLe 11/1104

VefltiSAwcoveday_ Dale t1fl104

OCAppmvS Dale 1fl104

013
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QUALITY CONTROL SAMPLE RESULTS SUMMARY
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LABORATORY TECHNICIANS NOTES
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ft Oak Ridge laboratory 0506045
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Supplemental Soil Sampling for Strontium-90 in the

Runkle Canyon Development Simi Valley California

Executive Summary Runkle Canyon is proposed residential development adjacent to existing

neighborhoods on the southern edge of Simi Valley California Soil sampling of the project area in

1999 2003 showed the presence of low levels of the radionuclide strontium-90 90Sr In early

2005 the State of California Department of Health Services DHS requested additional soil

sampling at selected locations and supplemental soil sampling for the presence of 90Sr was

conducted June 2005 Soil samples were taken at five locations that had resulted in the highest

soil concentrations during the previous sampling campaigns

Sample results from the June 2005 sampling campaign showed 90Sr soil concentrations that were

much lower than the previously measured concentrations at the same locations and more in line with

concentrations measured in other parts of the proposed development New results ranged from non-

detectable to 0.42 picocuries of 90Sr per gram of soil pCilg Results of split samples taken and

analyzed by the DHS were similarranging from non-detectable to 0.14 pCi/g Earlier results for

these five locations had ranged from 3.6 to 12.3 pCilg although subsequent sampling at two of the

sites had also indicated lower concentrations less than the analytical detection limit of 2.2 pCilg

risk analysis conducted using the earlier soil sampling data Ikenberry 2005 determined the

potential radiological risk of constructing using and residing at Runide Canyon would be quite low

an incremental fatal cancer risk near or below 106 and much less than the risk indicated by

using the default preliminary remediation goal PRG This risk is at the low end of the U.S

Environmental Protection Agencys target risk range of l0 to 106 The June 2005

supplemental 90Sr soil sampling data indicate the potential risk would be even lower than initially

calculated because of the lower concentrations encountered Because of the low estimated individual

risk and because of the reduced 90Sr concentration encountered during the supplemental soil

sampling it is concluded that no further sampling is necessary

Dade Moeller Associates iii



DMA-TR-1

This page intentionally left blank

Dade Moeller Associates iv



DMA-TR-1

Supplemental Soil Sampling for Strontium-90 in the

Runkle Canyon Development SimiValley California

1.0 Introduction

This report provides the results of supplemental soil sampling campaign that was conducted at

the request of the State of California Department of Health Services DHS on June 2005

Five locations were identified where additional sampling for the radionuclide strontium-90 90Sr

was requested These locations had resulted in the highest concentrations of 90Sr in soil during

previous soil sampling campaigns see Section 2.0 Background

2.0 Background

Runkle Canyon is proposed residential development adjacent to existing neighborhoods at the

southern edge of Simi Valley California The project site consists of approximately 1595 acres

that would include mix of residential types open space neighborhood park multi-use trail

system and an area for the potential future development of golf course Residential

development is proposed on approximately 140 acres in the northern portion of the project area

leaving approximately 1456 acres in open space and recreational uses total of 461 residences

are proposed including 138 senior housing units 62 of which would be affordable housing 298

single-family homes and 25 single-family estate homes City of Simi Valley 2004

As part of the environmental characterization of the site several soil sampling campaigns have

been conducted QST 1999 Foster Wheeler 1999 Harding ESE 2000 Miller Brooks 2003abc
The initial three campaigns provided numerical sampling data with low levels of detection and

sampling statistics that were the basis of subsequent risk analysis report Ikenberry 2005 The

most recent investigation Miller Brooks 2003abc did not present numerical analysis data but

rather provided results as non-detectable at the stated minimum detectable activity MDA of

2.2 picocuries per gram or pCilg These results were not adequate to provide additional

definitive information that could be used in conjunction with the more detailed results from the

earlier investigations

The initial exploratory sampling campaign consisted of only four samples QST 1999 The

detection of 9Sr in these samples led to additional sampling The most detailed and extensive

investigation took 58 surface soil samples from 550-acre parcel containing the proposed
residential area Foster Wheeler 1999 The number and location of samples were taken using

the methods directed by MARSSIM Multi-Agency Radiation Survey and Site Investigation

Manual which is endorsed by the U.S Environmental Protection Agency EPA U.S Nuclear

Regulatory Commission and U.S Department of Energy among numerous other Federal and

state agencies EPA 2001 An additional 17 soil samples were taken subsequently from other

parcels in areas that would be open space with some portion available for recreational use

Harding ESE 2000 The surface soil sampling showed the presence of low levels of 90Sr

Dade Moeller Associates
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C-

C-

Cl

The three soil sampling campaigns noted above resulted in collection of 79 soil samples The

sample results from all three campaigns are included in this analysis to provide large sample set

and more complete picture of the 90Sr contamination in the Runkle Canyon area

Figure shows the sampling data from the lowest to highest concentration and also shows the

uncertainty in the data as standard deviations This figure shows that most of the sample

results 73 or over 90 percent of the samples taken are less than pCi/g the five lowest results

are less than zero net results corrected for background The six highest results appear to be

inconsistent with the other results as shown by the deviation from the apparent straight line of

the other data The five highest results locations were selected by DHS for additional sampling

these sample results are circled in Figure All of these five locations are in proposed open

space that would be used for recreation not residences

12

10

Percentile

Figure Distribution of Initial 1999-2000 Runkle Canyon 90Sr Soil Sampling Results

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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3.0 Soil Sampling

Soil sampling was conducted on June 2005 by DHS health physicist and qualified

technician representing GreenPark Runkle Canyon LLC Surface soil from approximately to

inches to cm depth was collected using the Standard Practice for Sampling Surface Soil for

Radionuclides ASTM 2000 Soil was sieved on location using 10 mesh sieve which

excluded rocks greater than mmin diameter as well as any vegetation and debris Split

samples of 500 ml volume were collected and shared between DHS and GreenPark

Because samples were taken from previously identified sampling locations the same sample

designators were used for these samples Three of the sample locations GP-29 GP-44 and GP
52 had previously been recorded using UPS and could be accurately located The remaining

two sample locations SS-3 and SS-6 were located as nearly as possible to the original locations

using the available map of sample locations Attachment In these cases sample locations

were detennined to the satisfaction of the DHS representative Latitude and longitude locations

of the five samples recorded from the GPS unit are shown in Table

Table Latitude and Longitude of Sample Locations

Sample
Latitude Longitude

Identification

SS-3 34.23330 118.73431

SS-6 34.22898 118.72218

GP-29 34.24492 118.72551

GP-44 34.23706 118.73130

GP-52 34.23386 118.72852

4.0 Results and Discussion

Table shows the results of the June 2005 soil sampling for 90Sr at Runide Canyon from both

commercial analytical laboratory and the State of California radiological laboratory Results

were quite low in all cases ranging from non-detectable less than the laboratory counting

background reported as negative value to 0.42 pCilg Five of the six private laboratory

sample results and all five of the State of California laboratory results were below the minimum

detectable activity MDA at 95 per cent level of confidence One sample GP-29 received

duplicate analysis in the private laboratory with one of the results being negative value

Discussion of GP-29 will include only the higher result Another sample SS-3 had negative

value in the State of California results The complete sampling and analysis information from

the commercial laboratory are included as Attachment

State of California results reported in an e-mail from Robert Greger DHS to Tracy Ikenberry Dade Moeller

Associates July 2005
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Table Results of the June 2005 Runkle Canyon Soil Sampling for 90Sr

Commercial Laboratory State of California Laboratory

Sample Result Uncertainty Result Uncertainty2 MDA2
Identification

pCi/g std dev pCilg

SS-3 0.215 0.150 0.244 -0.022 0.206 0.348

SS-6 0.173 0.170 0.282 0.056 0.265 0.439

GP-29 -0.0645 0.185 0.327 0.068 0.242 0.399

GP-29
0.140 0.167 0.280 na na na

GP-44
0.247 0.180 0.293 0.013 0.179 0.299

GP-52
0.423 0.177 0.273 0.137 0.192 0.306

MDA minimum detectable activity 95% confidence

Uncertainty and MDA parameters were not reported for the State laboratory they are assumed similar

na not applicable duplicate analysis was performed for GP-29 at the private laboratory

The DHS staff member responsible for the sampling and analysis of sample results provided the

following description No elevated Sr-90 was detected in any of the five samples by the state

laboratory One of the five samples had slightly elevated Sr-90 based on the developers

laboratory analyses however even this Sr-90 result was less than one-twentieth of the

developers previous Sr-90 sample results for this location.2 The commercial laboratory

reported higher sample results and had lower reported MDAs than did the State of California

laboratory All of these results are much lower than the initial values that had been reported in

1999 and 2000 Table shows comparison of the June 2005 results to the earlier results

This comparison is for the original results there is no correction for radioactive decay to present

time of the earlier samples

Figure shows the initial 90Sr soil sampling results from 1999-2000 decay-corrected to July

2005 and compared to the new results from June of 2005 Taking into account the 29-year half

life of 90Sr and the fact that most of the samples were collected and analyzed years ago

expected 90Sr
activity in soil would have decreased to about 87 percent of the original sample

value The June 2005 results are much less than would be expected from radioactive decay of

the 90Sr It is noted the original results for these five locations were much higher than most the

other sampling results indicating there may have been differences in sampling or analysis error

associated with the original results Discussion with an individual who took the original samples

indicate the sampling methods were similar Another possibility is that 90Sr in the surface soil

may have leached into the deeper less-accessible soil layersor may have been dispersed by

physical processes such as water runoff however there was no physical indication of such

processes at the sampling locations during the June 2005 sampling Regardless of the reasons
the soil concentrations indicated by the June 2005 sample results are much lower and more in

line with other soil concentrations sampled in 1999-2000

2E..mail from Robert Greger DHS to Marie Rainwater included as part of an August 2005 e-mail from Marie

Rainwater to interested parties who attended July 27 2005 SSFL Workgroup meeting

Dade Moeller Associates
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I-

Table Comparison of June 2005 90Sr in Soil Sample Results with Earlier Results

June 2005 1999-2000

Sample
Results Result UncertaintyIdentification

pCilg pCilg std dev

SS-3
0.2 15 3.64 0.6 19 0.749

SS-6 0.173 4.76 0.633 0.643

GP-29 -0.0645 na na na

GP-29 0.140 5.13 0.69 0.84

GP-44 0.247 6.38 0.79 0.99

GP-52 0.423 12.3 0.86 0.59

MDA minimum detectable activity 95% confidence

na not applicable

10

Percentile

Figure Comparison of Decay-Corrected Initial Sampling Results and June 2005 Results

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0
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5.0 Conclusions

The soil sampling conducted during June 2005 showed current 90Sr soil concentrations to be

much lower than indicated by the initial sampling campaigns This was confirmed by both

commercial analytical laboratory and State of California laboratory analyzing split soil

samples risk analysis conducted using the initial 1999-2000 soil sampling data Ikenberry 2005
determined the potential radiological risk of constructing using and residing at Runkle Canyon
would be quite low an incremental fatal cancer risk near or below and much less than the

risk indicated by using the default preliminary remediation goal PRG This risk is at the low end of

the U.S Environmental Protection Agencys target risk range of 10 to 106 The June 2005

supplemental 90Sr soil sampling data indicate the potential radiological risk would be even lower than

initially calculated Therefore no further soil sampling is needed to demonstrate that potential

radiological risk from 905r is acceptably low and well within EPA guidelines

Dade Moeller Associates
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___________________
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Work Order

Lab Deadline
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Analysis Sr090 Level

Sample Matrix Soil/Solid

Comments Sample HP 210 270 Storage

Fraction Detector Activity Location
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WORK ORDER 05

WERE SAMPLES

Received in good condition

If aqueous properly preserved

WERE CHAIN OF CUSTODY SEALS

Present on outside of package

Unbroken on outside of package

Present on samples

Unbroken on samples

Was chain of custody present upon sample receipt

IF ANY OF THE ABOVE ARE CIRCLED DISCREPANT SAMPLE RECEIPT REPORT DSR HAS
BEEN ISSUED

REMARKS

SIGNATURE CIOckVl DATE

Eberline Services Oak Ridge Laboratory

SAMPLE RECEIPT CHECKLIST

P-OO1 -2

SAMPLE MATRIX/MATRICES CIRCLE ONE OR BOTH

AQUEOUS UEOU
CIRCLE EITHER YES NO OR N/A

OR

OR

OR

OR

OR

OR

Copy No Radiochemjcaf Services



SECTION III

CASE NARRATIVE



EBEFLIME
SERVICES

EBS-OR-22574
Oak Ridge Laboratory

601 Scarboro Road

June 22 2005 Oak Ridge TN 37830

Phone 865 481-0683

Jennie Canfield
Fax 865 483-4621

Miller Brooks Environmental

2124 Main Street 200

Huntington Beach CA 92648

CASE NARRATIVE

Work Order 05-06045-OR

SAMPLE RECEIPT

This work order contains five soil samples received 06/09/05 These samples were analyzed for

Strontium-90

CLIENT ID LAB ID CLIENT ID LAB ID

GP-29 05-06045-04 SS-3 05-06045-07

GP-52 05-06045-05 GP-44 05-06045-08

SS-6 05-06045-06

ANALYTICAL METHODS

Strontium-90 was analyzed using EIChroM Method SRWO Modified

ANALYTICAL RESULTS

STRONTIUM-90

Samples were prepared by acid digestion as appropriate for the matrix Chemical separations were

conducted using EIChroM stabilized chemical resins Subsequent extractions of Strontiurn-90 were

conducted and Yttrium-90 was allowed to reach radioactive equilibrium The Yttrium-90 fraction of each

sample was selectively eluted onto steel planchet and evaporated to dryness Chemical recovery was

determined by use of stable Strontium carrier Sample activities were determined by gas flow

proportional counting Sample results were corrected for Yttrium-90 decay after elution

Samples demonstrated non-detect equivalent results for Strontiurn-90 activity Chemical recovery was

acceptable for all samples Results for the Strontium-90 method blank demonstrated non-detect

equivalent activity Results for the Strontium-90 replicate demonstrated high relative
percent

difference however normalized difference is within acceptable limits for the analytical technique

Results for the Strontium-90 laboratory control sample demonstrated an acceptable percent recovery

Page of2



CERTiFICATION OF ACCURACY

certify that this data report is in compliance with the terms and conditions of the Purchase Order both

technically and for completeness for other than the conditions detailed above Release of the data

contained in this hard copy data package has been authorized by the cognizant project manager or his/her

designee to be accurate as verified by the following signature

MR MeD UN
Laboratory anag

Date 6/22/2005

Page of
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QCerttttcate

Standard Reference Material 4234A

Strontium-90 Radioactivity Standard

This Standard Reference Material SRM consists of radioactive strontium-90 chloride non-radioactive

strontium chloride non-radioactive yttrium chloride and hydrochloric acid dissolved in mL of distilled water

The solution is contained in flame-sealed NIST borosilicate-glass ampoule The SRM is intended for the

calibration of beta-particle counting instruments and for the monitoring of radiochemical procedures

Radiological Hazard

The SRM ampoule contains strontium-90 with total activity of approximately 13 MBq Strontium-90 decays

by beta-particle emission to yttrium-90 which also decays by beta-particle emission None of the beta particles

escape frOm the SRM ainpoule The beta particles emitted from strontium-90 and yttrium-90 produce

bremsstrahhing photons with energies up to MeV Most of these photons escape from the SRM ampoule

and can represent radiation hazard Approximate unshielded dose rates at several distances as of the

reference time are given in note Appropriate shielding andior distance should be used to minimize

personnel exposure The SRM should be used only by persons qualified to handle radioactive material

Chemical Hazard

The SRM ampoule contains hydrochloric acid HC1 with concentration of mole per
liter of water The

solution is corrosive and represents health hazard if it comes in contact with eyes or skin If the ampoule

is to be opened to transfer the solution the recommended procedure is given on page The ampoule should

be opened only by persons qualified to handle both radioactive material and strong acid solution

Storage and Handling

The SRM should be stored and used at temperature between and 65 The solution in an unopened

ainpoule should remain stable and homogeneous until at least March 2005

The ampoule or any subsequent container should always be clearly marked as containing radioactive

material If the ainpoule is transported it should be packed marked labeled and shipped in accordance with

the applicable national international and carrier regulations The solution in the ampoule is dangerous

good hazardous material both because of the radioactivity and because of the strong acid

Preparation

This Standard Reference Material was prepared in the Physice Laboratoiy Ionizing Radiation Division

Radioactivity Group J.M.R Hutchinson Group Leader The overall technical direction and physical

measurements leading to certification were provided by LL Lucas of the Radioactivity Group and D.B Golas

Nuclear Ener Institute Research Associate

The support aspects involved in the preparation certification and issuance of this SRM were coordinated

through the Standard Reference Materials Program by N.M Trahey

Gaithersburg Maryland 20899 Thomas Gills Chief

May 1995 Text only revised November 1997 Standard Reference Materials Program

SRM 4234A page of Notes and references are on pages and 6-



QUALITY CONTROL PROGRAM
QCP.OO9

Rev.8 11/1O3

Title Radloacttve Reference Standards SolutIons Records

EBERUNE SERVICES OAK RJDGE LABORATORY

RADIOACTIVE REFERENCE SOLUTIONS

PRIMARY DILUTION RECERTiFICATION

QCP 009-1

Radionuclide 90Strontium

Certified Activity 1jCi

Certified Concentration 6.7405E01 tCi per gram

CURRENT DATE

SOLUTION

Reference DateL

Ampoule /Solution Gross 9.2400 Weight Grams

Empty Ampoulel 4.1769 Weight Grams

Solution Net 5.0631 WeIght Grams

Total Activity in AmpouIe 341.2803 jiCi

3/13/1995 0001

Chemical Composition of Standard Solution

Isicl2 in 1M HCI

Dilution instructions Dilution Solvent Used

Dilute to volume of 1000.00 Imilliliters

I1MHCI

Certified Total Activity of 341.2803 IiCi Which Eauals 7.576EO8Idpm at the date listed above

Thia activity concentration based on the original

And after dilution the activity of this solution Is_7.576EO5Jdpm/ml
ctete listed above All activities are

COrTOCtOd to the date and time of analysIs the

laboratory data processing software

Expiration Date November 2005

Recertified By

Verified Approved By

Date

Date

11/6/04

11/6/04

SOLUTION REFERENCE INIST 4234A

Principal Radionuclide Half Life Years Half Life Days

90Strontium 2.870E01 1048E041

11/1/2004 000

Sr-13

QC Approval Date 11/6/04



EsERLIr4E QUALITY CONTROL PROGRAM
QCP-009

Rev 11110103

r1ue Radioactive Rernce Sndards Solutions Records

EBERLINE SERVICES OAK RIDGE LABORATORY

RADIOACTiVE REFERENCE STANDARD SOLUTiONS

SECONDARY DILUTiON RECERTIFICATION

QCP-009-1-A Date 11/1/2004 000

Solution Reference INIST 4234A Solution Sr-13a

Principal Radionuclide Half Life Years Half LIfe Days

90r 2.878EOII 1.051E0j

Radionuclide of Interest 90Sr Reference Date 3/13/1995 0001

Parent Solution Conc 7.58E05 dpmlmi

Chemical Composition of Standard Solution

190srCi2 in HCI

Dilution instructions Dilution Solvent Used I1M RCI

SECONDARY VOLUMETRIC DILUTiON

Vol Parent Solution 3.5558 ml _________________
Total Activity 2.6939E06 dpm Final Activity Concentration 2.6939EO3ldpmlml

Final Volume 1000.00 ml

This activity concentration Is based on the onginal

NOTES reference date listed above All activities are

corrected to the date and time of analysis by the

laboratory data processing software

Expiration DateI November 2005

Recertified By Date 1/1/04

Verified Approved By

OC Approval

Date 11/1/04

Date 11/1/04
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Prihted 6/20/2005 242 PM Page of

.c Oak Ridge Laboratory
Internal Woflr Order 05-06045

LI NI 601 Scarboro Rd
SCRVICS Oak Ridge TN 37830

AnalysisCode 090
Work Order Analysis Notes

www.eberlineservices.com Nb

Pt
06/10/05 1549 Cl-EM MROGERS Aliquoled samples Added spikes and Sr carrier Added conc HNO3 and cone HCI Took to near dryness

Added cone H1403 and took to near dryness twice Added SM HNO3 warmed and transferred to c-tubes

Conditioned Sr columns with SM l-1N03 Syringe filtered and loaded samples Rinsed with 8M HNO3

T01355hrs Eluted with 0.05M HNO3 Capped c-tubes and columns and set aside for ngrowth

06/20/05 1430 Cl-EM MROGERS Conditioned Sr columns with 8M HNO3 Added conc HNO3 to all samples Loaded samples and collected

liquid for Y90 T1O8OShrs Rinsed with 8M HNO3 Dried on planchets Prepared for count room EILJIed Sr

with 0.05M HNO3 Dried on tarred planchets Weighed for gravimetric recoveries



Eberline SMces Printed 6/20/2005 228 PM

Oak Ridge Laboratory Page of

Internal WorkOrder

BLINJ 05-06045
SERVtCS AnalyisCode Run

Reagents Used in an Anaysis
Sr090

Reagent Reagent Reagent Analyst Date

ID Name Concentraton io Recorded

002707P Hydrochloric Acid Reagent Grade MROGERS 6/10/2005

002863D04 Nitric Acid 0.05N MROGERS 6/10/2005

002863D05 Nitric Acid 8N MROGERS 6/10/2005

002882P Nitric Acid Reagent Grade MROGERS 6/10/2005

002840P SR Resin Reagent Grade MROGERS 6/10/2005

000050D03 Strontium Carrier 100 mg/mI MROGERS 6/10/2005

__002863D06 Nitric Acid 8N MROGERS 6/20/2005

002882D06 Nitric Acid iN MROGERS 6/20/2005
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