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DMA-TR-15
Supplemental Soil Sampling for Strontinm-90 in the
Rankle 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 tae project ares in

1999 - 2003 showed the presence of Jow levels of the radionuclide strontium-90 (°Sr). Inearly

2005 the State of Califoria Department of Health Services (DHS) requested additional soil

sampling at selected locations, and supplemental soil sampling for the presence of *Sr was
conducted June 7, 2005. Soi) samples were taken at five locations that had resulted in the highest
s0i! concentrations during the previous sampling campaigns.

Sample results from the June 2005 sampling campaign showed **Sr soil concentrations that were
much lower than the previously measured concentrations at the same locations and more in line with
coucentrations measured in other parts of the proposed development. New results ranged from non-
detectable to 0.42 picocuries of ®Sr per gram of soil (pCi/g). Results of split samples taken and

~anady2zed by the DHS were similar, ranging from nen-detectable to 0.14 pCi/g. Ea:lier results 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 cancentrutions, iess than the analytical detection limit of 2.2 pCi/g.

A risk analysis conducted using the earlier soil sampling data (Ikenberry 2005) determined the
potential radiological risk of canstructing, using, and residing at Runkle Canyon would be quite low
— an incremental futal cancer risk near or below 1 x 10 — 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 Agency’s target risk range of 1 x 10* to 1 x 10, The June 2005
supplememtal ®Sr soil sampling data indicate the potential risk would be even ov/er than initially
calculated because of the lower concentrations encountered. Because of the low estimated individual
tisk, and because of the reduced ®Sr concentration encountered during the supplemental soil
sempling, it is concluded that no further sampling is necessary.

Dade Moeller & Associates ' iii
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Supplemental Seil Sampling for Strontium-90 in the
Runkie Canyon Development, Simi Valley, 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 Jupe 7, 2005.
Five locations were identified where additional sampling for the radiopuclide strontinm-90 (*Sz)
was requested. These locations had resulted in the highest concentrations of *Sr in soil during
previous soil sampling campaigns (see Section 2.0 Background),

2:0 Background

Runkle Canyon is a proposed residential development adjacent to existing neighborhoods at the
southern edge of Simi Valley, California. The project site consists of approx’mately 1,595 acres
that would include a mix of rezidential types, open space, a neighborhood park, s multi-use trail
system and an area for the potential future development of a golf course. Residsntial
development is proposed ont approximately 140 acres in the northern portion o the project ares,
leaving approximately 1,456 acres in open space and recreational uses. A tctal of 46! 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; Milier Brooks 2003a,b,c).
The initial three campaigns provided numerical sampling data with low levels of detection and
sampling statistics that were the basis of a subsequent risk analysis repon (Ikenberry 2005). The
most recent investigation (Miller Brooks 2003a,b,¢) did not present numerizal analysis data but
rather provided results as “non-detectable” at the stated minimum detectable acdvity (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 c:galorazory sampling campaign consisted of only four samples (QST 1999). The
detection of 'S in these samples led 1o additional sampling. The most detailed and extensive
investigation took 58 surface soil samples from a 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 *Sr.

Dade Moeller & Acssociatas 1
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The tiree soil sampling campaigns noted above resulted in collection of 79 soil samples. The
sample results from all three cam;mggns are included in this analysis to provide a large sample set
#nd a more complete picture of the ™ St contammation in the Runkle Canyon axea,

Figuore 1 shows the sampling data from the lowest to highest concentration and also shows the
uncertainty in the dats as + 2 standard deviations. This figure shows that most of the sample
results (73, or over 90 percent of the samples taken) are less than 2 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 resuhts are circled in Figure 1. All of these five locations are in proposed open
space that would be used for recreation, not residences.

. 3
- Error bars are = 2 std dev.,
[ n = 79 samples (5 < 0)
10
§ [
a § [
S I Circles show the 5 samples for which additional sampling would
- X be conducted in June, 2005.
6 D
B |
€ - |
8 [ @
S a4
0 4
— -
= i
] !
2 | “+
0

00 01 0.2 03 04 05 06 07 08 09 1.0

Parcentiie

Figure 1. Distribution of Initial (1999-2000) Runkle Canyon *Sr Soil Sampling Results.
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3.0 Soil Sampling

Soil sampling was conducted on June 7, 2005 by a DHS health physicist and a qualified
techmician representing GreenPark Runkle Canyon, LLC. Surface soil from approximately 0 to 3
inches (0 to 8 cm) depth was collected using the Standard Practice for Sampling Surface Soil for
Radionuclides (ASTM 2000). Soil was sieved on location using 2 10 mesh sieve, which
excluded rocks greater than 2 mm in diameter as well as any vegetation and debris. Split
samples of 500 m] 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 sampie locations (GP-29, GP-44, and GP-
52) had previously been recorded using GPS and could be accurately located. The remainin g
two sample locations (SS-3 and S5-6) were located as nearly as possible to the otiginal locations

~~Hsingdhe available map of sample locations (Attachment 1). In these cases sample locations

were determined to the satisfaction of the DHS representative. Latitude and longitude locations
of the five samples recorded from the GPS unit are shown in Table 1.

Table 1. Latitude and Longitude of Sample Locations.

I densz‘gcpi‘;‘ion Latitude Longitude
8S-3 3423330 118.73431
SS-6 3422898 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 2 shows the results of the June 7, 2005 soil sampling for *°Sr at Runkle Canyon from both
a commercial analytical laboratory and the State of California radiologicai laboratory'. Results
were quite low in al} cases, ranging from non-detectable (less than the laboratory counting
background, reported ag a negative value) to 0.42 pCi/g. 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 a 95 per cent level of confidence. One sample, GP-29, received a
duplicate analysis in the private laboratory with one of the results being a nepgative value.
Discussion of GP-29 will include only the higher result. Another sample, SS-3, had a negative
value in the State of California results. The complete sampling and analysis information from
the commerciat laboratory are included as Attachment 2.

' State of California results reported in an e-mail from Robert Greger, DHS, to Tracy Tkenberry, Dade Moeller &
Associates, July 9, 2005.

Dade Moeller & Associstes 3
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Table 2. Results of the June 7, 2005 Runkle Canyon Soil Sampling for ®Sr.

Commercial Laboratory State of California Laboratory

Sample Result  Uncertainty : Result Uncertainty’ MDA?
Kentification  (pCi/g) (@ 2suddev) T0 (pCifR)

S8-3 0.215 0.150 0.244 -0.022 0.206 0.348
§8-6 0.173 0.170 0.282 0.056 0265 0.439
GP-29 90645 0.185 0.327 0.068 0.242 0.399

GP-29 0.140 0.167 0280 na na na
‘GP-44 0.247 0.180 0293 0.013 0.179 0.299
GP-52 0423 0.177 0.273 0.137 0.192 0.306

1. MDA = munimum detectable activity: 95% confidence.
2. Uncertzinty and MDA parameters were not reported for the State laboratory; they are assumad sirnilar,
3. na = pot applicable; a duplicate analysis was performed for GP-29 at thz private Yaboratory.

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 he developer's
laboratory analyses; however, even this Sr-90 result was less tharn one-twentieth of the
developer's previous Sr-90 sample results for this Iocation.™ The commercial laboratory
reported higher sample resulis and had lower reported MDASs 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 3 shows a comparison of the June 7, 2005 results to the eartier results.
This comparison is for the original results; there is no correction for radicactive decay to present
time of the earlier samples.

Figure 2 shows the initial *Sr soil sampling results from 1999-2000 decay-corrected to July 1,
2005 and corpared to the new results from June of 2005. Taking into account the 29-year haif
life of ®Sr and the fact that most of the samples were collected and analyzed 6 yeats ago,
expected ™Sr activity in soi} would have decreased to about 87 percent of the original sample
value. The June 2005 resuits are much less than would be expecied from radicactive decay of
the ®Sr, Tt 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 sampiing 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 *°Sr in the surface soil
may have leached irto the deeper, Jess-accessible soil layersor may have been dispersed by
physical processes such as water nmof¥; however, there was no physica! indication of such
processes at the sampling locations during the June 2005 sampling. Regardless of the reasens,
the $0i! concentrations idicated by the June 2005 sample results are much iower and more in
line with other 20i] concentrations sampled in 1995-2000,

? E-mail from Robert Greger, DHS, to Marie Rainwater, incleded as part of an August 2, 2005 e-mail from Marie
Rainwater to mterested parties who attended a July 27, 2005 SSFL Workgroup meeting.

Dade Moelier & Associates 4
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Table 3. Comparison of June 2005 *Sr in Soil Sample Results with Earlier Results.

Sample Jl;’;ijws 1999-200.0
Identification ults Resuht Uncertainty MDA
(pCi'g) ®Ci/g) (&2 std. dev.)

§8-3 0.215 3.64 0.619 0.749
§8-6 0.173 476 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 0.9

Ry osemdepne GPSY . 0 0423 123 0.86 .59

1. MDA = minimum detectable activity; 95% confidence.
2. na= not applicable.

10 1
' . [ Initial results decay-comected to July 1, 2005
= |
@ 8+
'3 L
K-
E° |
= i June 2005 sampiing results 1
3 {commercial laboratory only)\
= 4
o 1L
o - +
3 2 i HI i+
h -
£ ﬁﬂ%%ﬁw*??“l
0 ‘- v L A ] 4 » I - 1 " 1 M
ll t I T ! ’ v ‘ N ’ H

00 01 02 03 04 05 06 07 08 09 10

Percentile

Figure 2. Comparison of Decay-Corrected Initial Sampling Results and June 2005 Resnlts.
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5.0 Conclusions

The soil sampling conducted during June 2005 showed current St s0i] concentrations to be
much lower than indicated by the initial sampling campaigns. This was confirmed by both a
cormmercial analytical laboratory and a State of Californiz Jaboratory analyzing split soil
samples. A risk analysis conducted using the initial 1999-2000 soil sampling data (Ikenberry 2005)
determined the potential radiologicel risk of constructing, using, and residing at Runkle Canyon
would be quite low — en incremental fatal cancer risk near or below 1 x 10 — and much less than the
rigk indicated by using the defenit prelimmary remediation goal (PRG). This risk is at the low end of
the U.S. Environmental Protection Agency’s target risk range of 1 x 10“ to ! x 10°%, The June 2005
supplernental Sr soil sampling data indicate the potential radiological risk would be even lower than
mitially celculated. Thercfore, no further soil sarpling is needed to demonstrate that potential
rediological risk from ™Sr is acceptably low and well within EPA guidelines,

Dade Mocller & Aszocigtes 6
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| STANDARD OPERATING PROCEDURE MP-00t, Rev. ?
 EBERLIME Efocte: 10500
g Semple Rocoiving Page 11012
Ebearline Services — Oak Ridgs Laborstory
" SAMPLE RECEIPT CHECKLIST
MP-001-2
workoroer#_05-0604 5
SAMPLE MATRIX/MATRICES: (CIRCLE ONE OR BOTH)
) AQUEOUS  (RON-AQUEO
(CIRCLE EITHER YES, NO, OR N/A)
WERE SAMPLES:
Received in good condition? @ OR N
e raeve i i GUGDUS, propenly preserved Y OR N (WA )
WERE CHAIN OF CUSTQDY SEALS:
Pregant on gutside of package? @ OR N
Unbroken on outside of package? & or w
Prasent on samples? C() OR N
Unbroken on samples? @ CR N

IF ANY OF THE ABOVE ARE CIRCLED, A DISCREPANT SAMPLE RECEIPT REPORT (DSR) HAS
BEEN ISSUED.

REMARKS:

— O LY

patre: (o9 ;Q{
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SERVICES

EBS-OR-22574
507 Sebors et
. B0Y
June 22, 2005 ’ : Oak Ridga, TN 37830
S Fhone (855} 481-0683
Jennie Canfield : Fex (65) 483-4621
Miller Brooks Environmental
2124 Mein Street 200
Huntington Beach, CA 92648
CASE NARRATIVE
Work Order # 05-06045-OR
SAMPLE RECEIPT
e e s Thikavek.order contains. five soil samples received 06/09/05. These samples were analyzed for
Strontium-90.
CLIENT ID LAB ID CLIENT ID LABID
GP-29 05-06035-04 §S-3 ' 05-06045-07
GP-52 05-06045-05 GP-44 05-06045-08
8S-6 05-06045-06
ANALYTICAL METHODS
Strontium-90 was analyzed using EIChroM Method SRW{t Mudified.
ANALYTICAL RESULTS
STRONTIUM-86
Samples were prepared by acid digestion as appropriate for the matrix. Chemical separations were
conducted using EIChroM stabilized chemica! resinis. Subsequent extractions of Strontium-90 were
conducted and Yitrium-90 was allowed to reach radioactive equilibrium. The Yttrium-90 fraction of each
sample was selectively eluted onto a steel plancher and evaporated to dryness. Cherical recovery was
determined by use of a stable Stoutium carrier. Sample activities were determived by gas flow
proportional counting. Sample results were corrected for Yttrium-9¢ decay sfter elution.
Samples demonstrated non-detect equivalent results for Strontium-90 activity. Chemical recovery was
acceptable for all samples. Results for the Strontium-90 method blank demonstrated non-detect
equivalent activity. Results for the Stontium-90 replicate demonstrated a high relative percent
difference; however, normalized difference is within acceptable limits for the enalytical techrique.
Results for the Strontium-90 laboratory control sample demcnstrated an acceptabie perzent recovery.
Page | of 2
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CERTIFICATION OF ACCURACY
i certify that this data report is in compliance with the terms and conditions of the Purchase Order, both
technically and for completeness, for other then the conditions detailed above. Release of the data

contained in this hard copy deta package has been authorized by the cognizant project manager or histher
designee to be accurate as verified by the following signature.

Laboratory

Date: 6/22/2005
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XD gational Institute of Stankirds & Techmology
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Certificate

Standard Reference Material 4234A

Strontium-~930 Radioactivity Standard .

This Standard Reference Material (SRM) comsists of redioactive strontium-90 chloride, non-radioactive
stroatarn chioride, noo-rediosctive yrtrinm chioride, and hydrochloric acid dissolved in § mi. of distilled water.
The sottion is contained in a flame-gaaled NIST borosilicate- glass ampoale. The SRM is intended for the
cabibration of beta-particle counting instrzments and far the monstoring of radiochemical procedures.

Badiolopical Heomrd

‘The SRM ampoule contains stroatinm-90 with a total activity of approximately 13 MBq. Stromturn-90 decays
by beta-pasticle emimion to yttritm-90, which also decays by beta-particlc eraission. Nore of the beta particles
eseape fiom the SRM ampoule, The beta partides emitted from strontium-90 and yroxriun-90 produce
bremastrahinng photons with energies up to 2 MeV. Most of these photons escape from the SRM ampoule
and cxn represent 2 radfiation hazard. Approximate umshiekied dose rates at several distences (as of the
reference thne) are given in note [a]®. Appropriate shielding and/er distance should be used to minimize
personne) caposure. The SRM should be used only by persons qualified to handle radinactive material.

Chemical Hasard

The SRM ampovie contains hydsochlarie acid (HCY) with a conocotration of 1 mole per Fier of woter. The
sodticon is ocyrogive And repressats 8 healtb bazavd if it comes n contact with eyes or skin. If the ampouie
18 to be opened to transfer the sohstion, thz resammended pracedure is given oo page 2. The ampouls should
be opened only by persons qualified to handle both radicactive material and strong ac’d solution.

Storage snd Handllng

The SRM shouid be stored and uged at 2 tempeyature between 5 and 65 °C. The solution in an unopened
ampoule should rermin ciable and homogeneous unti at least March 2005.

Tbe amponle (or apy subsequent container) should abways be cleardy marked as conta’ning radioactive
material. If the ampoule is it zhould be packad, marked, labeled, and shipped in accordance with
the spplicabie national, mternational, amd carrier segulations. The solution in the ampaule i8 a dangsrons
geod (hazardous material) both becsuse of the rzdisactivity and because of the strong acid.

Preparation

This Standayd Refrrence Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radicactivity Group, JMR. Hutchinson, Group Leader. Tbe overall trchnica. direction and physical
mezsarerpents keadmg to certification were provided by LL. Lucas of the Radioactivity Group and DB, Golas,
Nuriear Energy Instimite Research Associate.

The support aspects involved in the preparation, certification, and issnance of this SRM were coordinated
througb the Standard Reference Materiats Program by NM. Trabey.

Gaithersburg, Maryland 20899 Thomas E. Gillg, Chief
May 1995 (Text oaly revised November 1997) Standard Reference Materials Program

SRM 42344, poge 1 ol 6 “Notes 304 referunces are oc pages 5 and b
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%E BERLINE QUALITY ES.I::ROL PROGRAM
Raov.& 111008
The Refioectve Reforence Btandards Scutions & Reconds

EBERLINE SERVICES - DAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PREFARY DAUTION RECERTIFICATION

QCP D0p-1
CURRENT DATE 117172004 0:00
SOLUTION REFERENCE 8{N SOngﬂ’_m_ﬂ_sa“
| Radioouclile Years Relf Lig, Days
Szonium 2.876E+01 | 1.048E+04|
- Radionuchide] *Stontum ] Roferonce Date| __ 2/13/1395 0:00)

Certifled Actly pCl

Cartified Concentration} 6.7405E+01|uCl per gram

Ampoule fSolution Gross 9.2400 | Walght, Grams
Empty Ampoile 4.1760 | Weight, Grams
Solution Net] _ 5.0631]Waight, Grams

Towl Activity In Ampoute{ 341.2803]uCl
Chemica) Composition of Standard Solution
[F8eCly in 1M HG ]
— -
Dilution Instructions: Dliution Solvent Used {tM HC! 1

Dilute to a volume of miltiters

Cortified Total Activity of___3412803]wC!  which Equals |___ 7-570E+08]dpm at the dute Jisted above

And after dRiution the activity of this sotution ks[7-STEES0Bdpmiml T 2ory s ComOsRton 1 b on ove oviginal

corrected to the cxts wwd time of anatyyls >y the
iaborxtory dath proossing soAvware.

Explration Dam:t November 1, 200@_]

Recertified By m : \ Date: 1978404

Date: 118004

Verified & Approved By
QC Approval

Date: 11/8/D4

[
-,




QUALITY CONTROL PROGRAM
EmERLINE achom

Rav & 111003
Thie Rydigacihve Relrwnce Standanis Seistione & Recerde

EBERLINE SERVICES - DAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

QCP-008-1-A Date 147172004 0.00

Solution Raforance $]NIST 4234A ] Solutton 8] 5~73a

L

Principad Radionuciide Hatt Years . Haif Lifo,
e | Zaraceoi] 1.951504]
Radionuciide of interset]  “&r Refersnce Data[  3/1311955 0:00]

Perent Sclutton Conc.|  7.58E+05  |dpmymi

LChemical Com on of Standard Solution
F&?I, n tM HG |

 ——
|Diktion instructions: Oflution Solvent Usad 1M HC!
SECONDARY VOLUMETRIC DILUTION
Vol. Parent Solution: 3.5558]m1

Totel Activity:| 2.6838E+08 [cdpm
Final Volume: 40000 {m

NOTES: reference date llated sbova. All aciivities arv
correctad to the dats and time of analysis by the
Iaboratory daia procassing softwere,

Expiration Date: | November 3, 2005 ]

Dale: 1144704
Date: 1111104
Dale: 111704

Final Activity Concentration:| 2 6939E+03{dpmim!

This activity concentration is based on ths eriginal
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SECTION VI

QUALITY CONTROL SAMPLE RESULTS SUMMARY
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Pithint: 82072005 242 PM

. Pegatictt
: Oak Ridge Laboratory ierrel Work Ovder 05-06045
EBERLINE 35:;“;‘!!:.
T WVIEE B Rigas, 7830 Aratyss Code
Work Order Analysis Notes Voice: ::f.‘“‘m::' Sros0
www. el neservices.com T durminar 1
- S se—— ety y—p— - ——
A AR N R S R Il S R It e i R I X5
1§ 010K 1549 CHEW uROGERS mumwmm&mmmmawmumﬁﬁmmdw
Added conc HND3 and ook b naar dryness, twvite. Added BM HNO3, warmeaa, and transtamed o o-tubsa.
Conditionad Sr colamres with BM HNOJ, Synings fitered and lcaded samples. Rinsad with &M HNOQ.
[T0=1385tws) wilh 0.05M HNOS3. c-iubes and colurmns and se! aside for
21 082005 1430 CHEM MROGERS m&munmummummmuaummmww
Kquid for YBO. (T1=068050rs) Rinsed with 3M HNO3. Driad on plenchets. Prepared for aurt mont. ERsad St
#h 9,05 HWO, Drigd e ipRg planchers, Weinhed lor gravinetric recovaries,
bl by 627"
o B LRt — T SR



Printed: 6/20/2005 2:28 PM
Qak Ridge Labocatory Page 1 of
EBERLINE 5-06045
, SERVICES Analysis Code Ren
Reagents Used in an Analysis Sr090 1
002707P Hydrochlorc Add Reagant Grade MROGERS 6/10/2005
002863D04 Nitric Add 0.05N ' MROGERS 671072005
002863D05 Nitric Acld BN MROGERS 6/10/2005
0028829 Nitric Acd Reagent Grade MROGERS 6/10/2005
002840P SR Resin Reagent Grade MROGERS 6/1072005
000050003 Strontium Carrier 100 mg/mt MROGERS 6/10/26C5
002863006 Nitric Acid 8N MROGERS i 6/20/2005
002882D06 Nitric Acld iN MROGERS {6/202005 |
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ANALYTICAL DATA (STRONTIUM-90)

82¢

hvid
14)

E

63

pRred

(LSRN > 87

LAV

FRER



sqepdoxids g8 pouymnb 8 PINCYS MINgax “0BURI BANTD UGIEIGITS G PARISITS STRW EADY A0 B3] 68QID) O) POIN ) TV "ESPIINUDPES IS0 Je PUT Yy §3015) J04 PORN M 41V

|
. S04 X4 ) (juyBw) 500D JupuEy
wnueys o8]
—_— - —— e —
{Bnrudp) 19 18081}

#10S o IpIy

18084} IPIBLDIBRY

iy =

0d9 Eleg/eudly adf) yuslniu

-

PSUIPOW LOMYS WOIRDIT | PONIeN

oS XN
| 6 nijun Yonbiy
00+3$000°Z GhE) 50/20/90 ¥9 vv.n_o.- oYL | 80 . 1od o sHu) AUARSY
0D+30ELO'T 9Z:€l G0/20/50 Y £-8S odL | 20 b janey yodey
00+3S110°¢ S¥-Zi S0/20/00 IS €S NIl 80 $0-2000-20 pofoig
loo+a2e00°2 50°Z$ S0/20/00 6 26-do ouL | 50 || mwewuossuz sxoaimsonm | weno
loosai000z | owiisomomo | es 62-d9 oG | %o $002/L2/9 nufipreq g
00+3€€00°2 ot} §0/20/80 €9 62-d9O dna £0 600¢2/6/9 Peajeoay aj2q
00+30000°L 00:00 S0/60/00 MNVE 1an | 20 uny
00+30000°L 00:00 G0/60/90 s$O1 s 10 06018 epoy sjphjeuy
poid vy oy oo oditas | reampn y090-G0 1010 oM
. 3 uny
cjo | 80ug 05015 bsnaﬁmhﬂa_..uu
ARSI e, g, SVOSTED T e SNSRI ataitts ST



-ojypdardda s# pa(enb g pNOYD Synesl BBud BANI UONEIINED BN PApAIIXD SERL [EMGIY ,,

'
RPN

&

U0 B0 SSMS) ) POEN & 24VS SOPEONUOIRE] JRO UF punt Bydty S6US) 0] PR W L3VS .

[N

00'L | 00°) on.ﬂ. eg'tsd |0600°Q £€25°¢L 13433 00410 Dul 80
00'L | 00'L (BVES |AL'ES (20100 298%°L Q9Gb°¢L 001’0 oML 10
00'L | 00’} (2664 ([26'6L |BGOOD 6915°L 1206°L 001'0 oML 90
00’V | 00'Y |E0'GZ |EO'SZ {26000 886v'L 868v°2 0010 oulL S0
00'L | 00’4+ 8904 |89'82 |PGOOO FAL o) eZ8¥'L o0L'Q 0oda 141
00'L | 00y |26'6L j26'6L |8600°0 FAYA ¥ 818¥'L og1'o dna €0
Q0'L | 00’4 |8°€6 |BLES (SLLOQ  |@lEvL €0iv'L 00k'Q 18n 0
00'L | 00°) (26'%28 |28'28 ([¥LLOO ol8¥'s .|984¥'L 0010 8N 1]
o o Nyx | oayx {8) ya (0} jout Bems | {x)poppy | dou % {rod) 1030y fwiplgay | Bhonbyy | aseg | wopoay
dve | Iv® oy anp g anp | sepgans | e anD | muies swg | naswopw | scaummey | o102 B0k moay | epdueg | pewany
) uny A
wayg ATy
S eop sooEze e mvﬁomﬁ.mmc e«ﬁﬂmeuwtﬂw



-seydnadde sv poyient aq HNOYS TUNSEY “BOUKI GAIND UOREIIED GLf PENSCOX KA NJY ,,  "HUO ©10F FS020.10) POEN 9 TIVE SHPINLOIDE) ST Ul AUt YN 891D X) P98N § 1 JVS .

N I T o L

SHIOOUW | S0/90 SO/0Z/90 | SHIDOUW | SS'E4 SO/0L/G0 | SHIDOUN | 0Z'80 SOMOLG0 | SONITIVSH | 6¥:2060/0190 | SuL | =0
SHIOOHN | S0'80 SH/OZ/E0 | SUIOOUW | SS'EL 50/01/90 | SHIOOUA | 0Z:B0 SO/0L/S0 | SONITIVSM | 6+:2080/01/80 | oML | 20
SHIOQUNW | SO:8D S0/02/00 | SHIADOHW | ST'EI S0/04/90 | SHIDOHMW | 0Z:80 S0/0L/BC | SONITIVSH | 69220 SO0 | DYL 90
SH3O0UW | SO:RD S0/02/90 | SYUIOOHUW mm.“mw S0/04/80 | SHIADOHN | 0C:BD S0/01/90 | SONITIWSH | 8920 S0/04/90 | DL S0
SYIOOUN | S0:90 SHOZ/B0 | SHIOOUW | B5°€) SO/0L/80 | SHIDOUN | 0Z:80 S0/01/B0 | SONITIVS) | 6v:2050/01/90 | ©G | %0
SHIOOHW | 5080 S0/02/90 | SHIDOHW | SH'EL SHOLAD | SHIDOMW | 02:80 S0/01/%0 dna | o
SHIOOHN | 50:60 S0AZ/D0 | SUIOOUA | GFE SNOLED | SHIDONW | 0Z:80 SO/0HE0 1an | 20
SY3OOMW | 50:90 90/02/00 | SHIOONM | sdie: S/oLE0 | SHIOOUN | 0280 S0/01/90 §91 | 10

- g s { et i o tnditnoy | casgaioy | ehurs | sesoer

L uny
YL : 06015 PRy pid
B i ad e SRR SRR SRR . A NI S SR SRS S s



13
8]
2
. . =
5
=
U R S U R S o
g
_ N i a ] & g
LU |
e ] i} z
3
— I =
3
—— - 3
3

7090
;G0 BRI SINIG SR

Mo MW-ACE'T  (40r200°0  |VD-32WT 8a2d rd9 0¥l 0B-NS 80
O 1-arr's  |ro-Fas7s  |Lo-aSEZ ono0 86 ouL 0sMS L0
MO b-AS'E  [0302%  [1DACL) Baod es D, ocus 90 nma ,m
NO Lo-aACLE  [h0-3LLL |10-3SEY 8aod Trdb oML oo-ds 1) % M
p [n] L0raz e (Mo-usE's  [20-3EvY- 8404 &T-d0 oa o84S $0
O AN Wracez Ay [ieaori 8aad 62:d9 dna 0a-us £0
b 1o MO wAe's  [leacs  [oIZEE Bpod HNVTQ 1ER 08-M§ 20 - w
Mo Mo 6S'CLL [b0+AW'Y (LC-HOLS (00eTUTE |MINIERS 8a0d 801 27 06us 4]
EEEHRE R R I - ek M@
£ Jo | ebed 1-0601S-S¥090-S0 18P0 NIOAA Aiojesoqe a8ppy 380

Nd 8£-% S00Z/02/9 :Paluld

suopEINd[RY (RIPAjeuy 9 Hoday eyeg AJeujjeld

sedves aueqs




o -

IeJUIAWLONALEY SHOO0JE SN

~ o w
iy
- S m
(o)
2E
&
00:@ 3002029 S9I5) §002019 o0a') L1473 eets 0043102 S¥$) S0L0/00 ouL 06-HE 20 m
_83 so0ZOZH SSIC) SDOTIS 00t use arse a0+310°2 8Z:CH SOr20/0 ous 06-ui 20 ]
£0:9 CO0ZA2N SEiCs BOOTOMY 00's e el 0043102 S¥iZL COHIOMD DL ooHs 90 m W
$0'8 SO0 S50t £00ZOLD o jere SOEL 00+300°2 SD:Z4 50/20/90 oML ofus 1+ % m
BO:@ SOAZIOTN £5°C1 SO0Z0 A 00} ra_u..h |asaz 00+3102 O3+ SO/LO/BD oa orde 0
<08 SootgLD 56:6) COOLAOLA LT z9002 {3 13 00+300°Z OF: ) S07L0/0 <na veus £0
. —
909 COOZVEM $5°Eh 00020470 o'k LTy eLcs 0t+300's QD:00 50/60/50 -t ot-us 20 m
{90:0 soozruE £5°61 SOUZOMS 00' .W- T L DO*R00') 0000 sosom | €0 05y L0
R g e Lo Y% on % wndyy wro auvg spuseN AT
T ] Nieg 3w Ansgy RNINEAPCY oy sdwey Hrhung L]
£ jo z e8eg I~ OQQ“l“.VO@OlmO ".—wv.-o v_.— °>> Aoeioqe eBpid yeo
Wd 9y mcowaﬁm ‘PeluNg auopeEINdje _S_s_u.i ]} toaom 83 bu:_E__eu_ . o mmu_aon ec_tonu
nEH CAE PGS e Goo? R EOC S A S & 3 S A P S Yo




y bt i (¥ ce ed Bama N Lo B el
e
=

=
)
11T
3
_ _] m m
=
3
S
3
®
=]
B
2 |
o
- S M
(o))
gl
o
¢
n.s 109990990°0[922 omL va uoLIve" SIS} S0/02750 ous 06A4S 20
] ssseccsarojriz ol te yoLivET 4:€h $0/02700 om os-us 20
2000 £60009011°8 |SY2 0@ 4] uoLivEN 41:¢} G0/0ZBO ows 08-NE 80 m W
Tor'o foceceesa0| iz 09 1] ol v BLEL S0AZAD Nl 0d-HE €0 % w
209D SOORE0ERE”) 9C2 ]} 144 oM re 8):t) SOZD Qg ooug 0
_8:- 3l ze2 (118 v oL ¥R R1:C1 SVOZN0 dna 0s:ue £0 m
-
_8.8 W'l Jesz ofl v Ok rEN 24364 507020 : 084S Za
1) 41 LLOORCORZ'"S | S48L ool 13 4 UMD 85361 S0/02AHD 8 o6-u8 L0
& -E.lu awoy | S8 | ) M.”-.u.. vt .nslo.n oonzny i“._au
€ jo ¢ efed 1-0604S-S090-G0 -49PI0 v_._Og. Aiojeione eBppt Yeo

Wd 98:b S00Z/0Z/9 PaIuLd

suape|najes (eopfteuy § uodey sjeq Leujwijasy

£530|A1698 BUlHeq]




{

—_————

~r— —

o0s | a0l PO00Z | SYIEL SO/LO/S0 o~ ou1 | 80
00’4 00’4 0ELO'Z aZ:el SOr20/80 £-SS Nl 20
00h | 00 G0 | ShZ) COrLOB0 s oML | 80
0ot | ooh 10002 | $072H S0/L0/90 254D ouL | 0
00t | 00'1 b90D'Z | OF:hb SOMZO/90 82-do oa | o
ao's | 0t £CODZ | OW:kL S0/20/90 62-dD ana | to
o0t | 0ot 0000t | 00:00 SO/60/90 NVI8 iaw | 2o
o0t | 00 0000t | 00:00 SO/BO/EO 597 801 | 10
avs | avs |woney|  noes | sy | Tseu” | s s oo oty | st
¥
o ates .| d@2e1] JUBKILOIIAUT SHOOAE JOIIIN JUB|)

PN S00TT ALY,
VU e < aty e ..

ne uy (§nnd) |-nrnig-grnongg

uodAy 100y MNoY
' vl L

M
| &'}



vt

P

€0 0T Lopey

-.U.
E L)
G
h. |
e —_— N O J —
e — |
. — — e — )
: H
——e b .- £
| ]
: R [P
oyids xae _ _
B L160°0 < .
8 e gy || ety | A | wee | swon | s
e — g N 9 g R A T
i _-sede) Jejting-asueien . : . T
aoo0 © |ooo 000'D 00'0 000'0 00'0 (T4] ooy 21500 lotoo S00Z0ID  |mCL0I2 ogy~S onusg
Ny sd gty tod NRPEY od oupay »d {0} oesny 18) poany 9 pesn (9 puan uognpy LT [ . P
nuy PeppyY oy oy oy paspY Jousp SO L) oungon surggA i i) xanidy | wopnog Aprpay
s OEW L op I 81 gsW' | ason
SHIADOUNW Oz 8 S00Z/0M/8
' SIOIU) SRSUM SR URIIUDEL . UBINR{DAL HEQ
"..Ho_whun._ Houh et jeaysHIOpA JoORL) pue eydg rsacﬂu_ _.Hu_z_.ﬂw



§ NBRUDO)

Loed EL

Aol ol oo seg
by
3]
w
SO
[ovavediz [oooaracnz 51 (2T 0
lo6«30C10°Z [00+30£10°Z oulL 5% 10
00+35410T__ 0043911072 Onl oGS T)
00+32£00C . [00YS2000C ouL | 25-dD 90
00+3,900¢ _ [00+31900°Z . . .. om -dD (1)
00+38fo02_ [00+3€6002 i 1 dna <-d9 0
00+30000'L__ [00+30000't i — 1 1aW WNYIS 20
] s 00+ T 100+30000' . . i 821 £21 0
B (g -Anba BN wntyy anbayn | wabpy [ opey [ Jdfsesa wid ook UdM0d ) SRAL Qs .
mae e POSPY SMIM o T N B ORI A ‘o . Uikl
A0 SpIIOS EH naa by s e yonbity B39Q UoRARG MEQ MUNEW | NOWes Jmuswasosaug oo sa| T
-
SHIADOUW $00TIL2/9 swe.d ¢$030-50
" umopoey oujjpesg qe Spupn 10y
4
§ )
3
L jo y ebed . 666118 0'T UDIRBA
WY a1:8 S002/0L/8 pelud N JaaYSHIOM Jon E-( aBp YBO - BR0|NMES BUNIBGY
3
H

- . et - B L . PR .ot .. . HEE Lo Y. . oo Ve H :
eows BEN L0 naT e b s S S O B Y I A B2 £ I S



N i A} .

i .
|

[

' . i - s .

S
Nay
S
ot
=
QO
S
A
A
~
N
N
\Y)
—~
)
=
\9)
S
S
Q

=
o
o,
3)
a
I
2
-
=
)
O
-

DMA-TR-15

Supplemental Soil Sampling for Strontium-90
in the Runkle Canyon Development
Simi Valley, California

Tracy A. Ikenberry, CHP

August 2005

Prepared for

GreenPark Runkle Canyon, LLC
1400 Quail Street

Newport Beach, CA 92660

Dade Moeller & Associates, Inc.
1835 Terminal Drive, Suite 200
Richland, WA 99354



LIMITATIONS

This technical report was prepared in accordance with our signed agreement with GreenPark
Runkle Canyon, LLC. This report is based upon best information available at the time of
document submittal.
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Supplemental Soil Sampling for Strontium-90 in the
Runkle Canyon Development, Simi Valley, California

Executive Summary. Runkle Canyon is a 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 (*°Sr). 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 *°Sr was
conducted June 7, 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 *°Sr 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 *°Sr per gram of soil (pCi/g). Results of split samples taken and
analyzed by the DHS were similar, ranging from non-detectable to 0.14 pCi/g. Earlier results 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 2.2 pCi/g.

A risk analysis conducted using the earlier soil sampling data (Tkenberry 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 1 x 10" — 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 Agency’s target risk range of 1 x 10 to 1 x 10°®. The June 2005
supplemental *°Sr 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 *°Sr concentration encountered during the supplemental soil
sampling, it is concluded that no further sampling is necessary.

Dade Moeller & Associates iil
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Supplemental Soil Sampling for Strontium-90 in the
Runkle Canyon Development, Simi Valley, California

1.0 Introduction

This report provides the results of a supplemental soil sampling campaign that was conducted at
the request of the State of California Department of Health Services (DHS) on June 7, 2005.
Five locations were identified where additional sampling for the radionuclide strontium-90 *°Sr)
was requested. These locations had resulted in the highest concentrations of %3r in soil during
previous soil sampling campaigns (see Section 2.0 Background).

2.0 Background

Runkle Canyon is a proposed residential development adjacent to existing neighborhoods at the
southern edge of Simi Valley, California. The project site consists of approximately 1,595 acres
that would include a mix of residential types, open space, a neighborhood park, a multi-use trail
system and an area for the potential future development of a golf course. Residential
development is proposed on approximately 140 acres in the northern portion of the project area,
leaving approximately 1,456 acres in open space and recreational uses. A 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 2003a,b,c).
The initial three campaigns provided numerical sampling data with low levels of detection and
sampling statistics that were the basis of a subsequent risk analysis report (Ikenberry 2005). The
most recent investigation (Miller Brooks 2003a,b,c) 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 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 exg]oratory sampling campaign consisted of only four samples (QST 1999). The
detection of *Sr in these samples led to additional sampling. The most detailed and extensive
investigation took 58 surface soil samples from a 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 *°Sr.

Dade Moeller & Associates 1
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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 a large sample set
and a more complete picture of the *’Sr contamination in the Runkle Canyon area.

- Figure 1 shows the sampling data from the lowest to highest concentration and also shows the
uncertainty in the data as + 2 standard deviations. This figure shows that most of the sample
results (73, or over 90 percent of the samples taken) are less than 2 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 1. All of these five locations are in proposed open
space that would be used for recreation, not residences.

12

- Error bars are + 2 std dev.
i n =79 samples (5 < 0)

-
o

(0]

Circles show the 5 samples for which additional sampling would
. be conducted in June, 2005.

Soil Concentration, pCilg
fo

: | | 1]
| 111111111111111J%%#%%11 ¢

I 114644 1000000000000AA
0 —M“‘ LAAAL! - L [ R R R I L
1 | | | T T I I '

0.0 0.1 0.2 0.3 04 05 0.6 0.7 0.8 0.9 1.0

Percentile

Figure 1. Distribution of Initial (1999-2000) Runkle Canyon *°Sr Soil Sampling Results.
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3.0 Soil Sampling

Soil sampling was conducted on June 7, 2005 by a DHS health physicist and a qualified
technician representing GreenPark Runkle Canyon, LLC. Surface soil from approximately 0 to 3
inches (0 to 8 cm) depth was collected using the Standard Practice for Sampling Surface Soil for
Radionuclides (ASTM 2000). Soil was sieved on location using a 10 mesh sieve, which
excluded rocks greater than 2 mm in 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 GPS 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 1). In these cases sample locations
were determined to the satisfaction of the DHS representative. Latitude and longitude locations
of the five samples recorded from the GPS unit are shown in Table 1.

Table 1. Latitude and Longitude of Sample Locations.

I dei?irgg:ion Latitude Longitude
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 2 shows the results of the June 7, 2005 soil sampling for *°Sr at Runkle Canyon from both
a 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 a negative value) to 0.42 pCi/g. 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 a 95 per cent level of confidence. One sample, GP-29, received a
duplicate analysis in the private laboratory with one of the results being a negative value.
Discussion of GP-29 will include only the higher result. Another sample, SS-3, had a negative
value in the State of California results. The complete sampling and analysis information from
the commercial laboratory are included as Attachment 2.

! State of California results reported in an e-mail from Robert Greger, DHS, to Tracy Ikenberry, Dade Moeller &
Associates, July 9, 2005.

Dade Moeller & Associates 3
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Table 2. Results of the June 7, 2005 Runkle Canyon Soil Sampling for *°Sr.
Commercial Laboratory State of California Laboratory

Sample Result Uncertainty i Result  Uncertainty’ MDA?
Identification (pCi/g) (22 std. dev.) MDA (pCi/g)
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

I. MDA = minimum detectable activity; 95% confidence.
2. Uncertainty and MDA parameters were not reported for the State laboratory; they are assumed similar.
3. na = not applicable; a 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 developer's
laboratory analyses; however, even this Sr-90 result was less than one-twentieth of the
developer's previous Sr-90 sample results for this location.” The commercial laboratory
reported higher sample results and had lower reported MDASs 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 3 shows a comparison of the June 7, 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 2 shows the initial *Sr soil sampling results from 1999-2000 decay-corrected to July 1,
2005 and compared to the new results from June of 2005. Taking into account the 29-year half
life of **Sr and the fact that most of the samples were collected and analyzed 6 years ago,
expected gy 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 *°Sr. 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 *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 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.

? E-mail from Robert Greger, DHS, to Marie Rainwater, included as part of an August 2, 2005 e-mail from Marie
Rainwater to interested parties who attended a July 27, 2005 SSFL Workgroup meeting.

Dade Moeller & Associates 4
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Table 3. Comparison of June 2005 *°Sr in Soil Sample Results with Earlier Results.

Sample J‘;‘;ﬁﬁgs 1999-200.0
Identification . Result Uncertainty MDA’
(pCi/g) (pCi/g) =~ (¢ 2std. dev.)
SS-3 0.215 3.64 0.619 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 12.3 086 0.59

**Sr Soil Concentration, pCilg

(@]
|
_i%
B
——

1. MDA = minimum detectable activity; 95% confidence.
2. na=not applicable.

10 -+ f

Initial results decay-corrected to July 1, 2005

8

6 | |
i June 2005 sampling results *
N . (commercial laboratory only)

4

| o

060 01 02 03 04 05 06 07 08 09 1.0

Percentile

Figure 2. Comparison of Decay-Corrected Initial Sampling Results and June 2005 Results.
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5.0 Conclusions

The soil sampling conducted during June 2005 showed current *°Sr soil concentrations to be
much lower than indicated by the initial sampling campaigns. This was confirmed by both a
commercial analytical laboratory and a State of California laboratory analyzing split soil
samples. A 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 1 x 10" — 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 Agency’s target risk range of 1 x 10 to 1 x 10%. The June 2005
supplemental *°Sr 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 *°Sr is acceptably low and well within EPA guidelines.

Dade Moeller & Associates 6
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2 C : T al
Received by Sample Storage Rough Prap Prep Separations cunt Room 6 e (
C : \ 3
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/e 30
1 |
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S
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
Received by 'Sample Storage Rough Prep Prep Separations Count Room
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Received by Sample Storage Rough Prep Prep Separations Count Room
Relinquished by Sample Storage Rough Prep Prep Separations Count Room
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SECTION II

SAMPLE ACKNOWLEDGEMENT
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STANDARD OPERATING PROCEDURE'

Sample Receiving

MP-001, Rev. 7
Effective: 10/31/03
Peage 11 0of 12

Eberline Services — Oak Ridge Laboratory

SAMPLE RECEIPT CHECKLIST
MP-001-2

WORK ORDER # 05 -06 0 [& 5

SAMPLE MATRIX/MATRICES: (CIRCLE ONE OR BOTH)

) AQUEOUS ON-AQUEOU

WERE SAMPLES:

Received in good condition? @ OR

If aqueous, properly preserved Y OR
WERE CHAIN OF CUSTODY SEALS:

Present on outside of package? @ OR

Unbroken on outside of package? @ OR

Present on samples? @ OR

Unbroken on samples? @ OR

Was chain of custody present upon sample receipt? \,),QA)

N
N

Z Z Z Z

(CIRCLE EITHER YES, NO, OR N/A)

N/A

IF ANY OF THE ABOVE ARE CIRCLED, A DISCREPANT SAMPLE RECEIPT REPORT (DSR) HAS

BEEN ISSUED.

REMARKS:

SIGNATURE: } C&&/v\m}a den pate__(o=F-08"

Copy No.

Radiochemical Services
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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

Mitler 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 LABID CLIENT ID LABID
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 SRW01 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 Strontium-90 were
conducted and Yttrium-90 was allowed to reach radioactive equilibrium. The Yttrium-90 fraction of each
sample was selectively eluted onto a steel planchet and evaporated to dryness. Chemical recovery was
determined by use of a 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 Strontium-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 a 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 1 of 2
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CERTIFICATION OF ACCURACY

I 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.

M.R.-MeBPou i"

Laboratory

Date: 6/22/2005

Page 2 of 2
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SECTION 1V

ANALYTICAL RESULTS SUMMARY
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{%} Rational Institute of Stanvards & Technology

Certificate

Standard Reference Material 4234A
Strontium-90 Radioactivity Standard -

This Standard Reference Material (SRM) consists of radioactive stronttum-90 chloride, non-radioactive
strontium chloride, non-radioactive yttrium chloride, and hydrochloric acid dissolved in S mL of distilled water.
The solution is contained in a 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 a 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 ampoule. The beta particles emitted from strontium-90 and yttrium-90 produce
bremsstrahlung photons with energies up to 2 MeV. Most of these photons escape from the SRM ampoule
and can represent a radiation hazard. Approximate unshielded dose rates at several distances (as of the
reference time) are given in note [a]*. Appropriate shielding and/or 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 (FICl) with a concentration of 1 mole per liter of water. The
solution is corrosive and represents a 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 2. 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 a temperature between 5 and 65 °C. The solution in an unopened
ampoule 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 ampoule 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 a dangerous
good (bazardous material) both because of the radioactivity and because of the strong acid.

Preparation

This Standard Reference Material was prepared in the Physics Laboratory, Ionizing Radiation Division,
Radioactivity Group, J.M.R. Hutchinson, Group Leader. The overall technical direction and physical
measurements leading to certification were provided by L.L. Lucas of the Radioactivity Group and D.B. Golas,
Nuclear Energy 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 E. Gills, Chief
May 1995 (Text only revised November 1997) Standard Reference Materials Program
SRM 4234A, page 1 of 6 *Notes and refercnces are on pages 5 and 6.
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@ga BERLINE QUALITY gcoPgROL PROGRAM

Rev.8; 11/10/03
Title: Radioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY
RADIOACTIVE REFERENCE SOLUTIONS
PRIMARY DILUTION RECERTIFICATION

QCP 009-1
CURRENT DATE 11/1/2004 0:00
SOLUTION REFERENCE #{NIST 4234A ] SOLUTION # Sr-13
Principal Radionuclide Half Life, Years Half Life, Days
Fstrontium | 2.870E+01 { 1.048E+04]
o B
Radionuclide| " Strontium Reference Date[ -3/13/1995 0:00]

Certified Activity uCi
Certified Concentration| 6.7405E+01|uCi per gram

Ampoule /Solution Gross 8.2400{Weight, Grams
Empty Ampoule 4.1769|Weight, Grams
Solution Net 5.0631|Weight, Grams

Total Activity in Ampoule] 341.2803}uCi

Chemlcal Composition of Standard Solution
[FsrCt, in IM HCI ]

Dilution Instructions: Dilution Solvent Used [1M HCI ]

Dilute to a volume of 1000.00 |milliliters

Certified Total Activity of 341.2803|uCi Which Eauals 7.576E+08]dpm at the date listed above

And after dilution the activity of this solution Is| 7.576E+05]dpm/mi 1= 258ty concentration is based on e or 911!
corrected to the date and time of analysis by the

laboratory data processing software.

Expiration Date:| November 1, 2005 |

Recertified By m SO Date: 11/6/04

Verified & Approved By édm;‘ﬁ@k; - Date: 11/6/04

QC Approval Date: 11/6/04

-
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QUALITY CONTROL PROGRAM
QCP-009

Rev 8; 11/10/03
Title: Radlioactive Reference Standards Solutions & Records

EBERLINE SERVICES - OAK RIDGE LABORATORY

RADIOACTIVE REFERENCE STANDARD SOLUTIONS
SECONDARY DILUTION RECERTIFICATION

QCP-009-1-A Date 11/1/2004 0:00
Solution Reference #|NIST 4234A Solution#| =~ 'Sr-13a
Principal Radionuclide Half Life, Years Half Life, Days
BSr ] 2.878E+01 | 1.051E+04]
Radionuclide of Interest St Reference Date| 3/13/1995 0:00)
Parent Solution Conc.| 7.58E+05 |dpm/mi
Chemical Composition of Standard Solution
[Psrci, in 1M HCI ' ]
Dllution Instructions: Dilution Solvent Used [tm HCl
SECONDARY VOLUMETRIC DILUTION
Vol. Parent Solution: 3.5558 jml
Total Activity:} 2.6939E+06|dpm Final Activity Concentration:| 2.6939E+03|dpm/mi
Final Volume: 1000.00{ml

This activity concentration Is based on the original
reference date listed above. All activities are
corrected to the date and time of analysis by the
laboratory data processing software.

NOTES:

Expiration Date:| November 1, 2005 |

Recertified By \&K\J\\’m\\ b\
OB pande

I Date: 1171104
Verified & Approved By Date: 11/1/04
QC Approval ) Date: 11/1/04

/
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SECTION VI

QUALITY CONTROL SAMPLE RESULTS SUMMARY
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LABORATORY TECHNICIAN'S NOTES
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Printed: 6/20/2005 2:42 PM

Page 1 of 1

EBERLINE

Work Order Analysis Notes

SERVICES

Oak Ridge Labor'atory

601 Scarboro Rd.

Oak Ridge, TN 37830
Voice: 865.481.0683
www.eberlineservices.com

Internal Work Order

05-06045

Analysis Code

Sr090

Run Number

06/10/05 15:49 CHEM MROGERS Aliquoted samples. Added spikes and Sr carrier. Added conc HNO3 and conc HCI. Took to near dryness.
Added conc HNO3 and took to near dryness, twice. Added 8M HNO3, wammed, and transferred to c-tubes.
Conditioned Sr columns with 8M HNO3. Syringe filtered and loaded samples. Rinsed with 8M HNO3.
(T0=1355hrs) Eluted with 0.05M HNO3. Capped c-tubes and columns and set aside for ingrowth.

06/20/05 14:30 CHEM MROGERS Conditioned Sr columns with 8M HNO3. Added conc HNO3 to all samples. Loaded samples and collected

liquid for Y90. (T1=0805hrs) Rinsed with 8M HNO3. Dried on planchets. Prepared for count room. Eluted Sr

with 0.05M HNQ3. Dried on tared planchets. Weighed for gravimetric recoveries.

bl B b
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" Eberline Services

Oak Ridge Laboratory

Printed: 6/20/2005 2:28 PM

Page 1 of 1

EBERLINE

IR )

i

Sinal Work Or

5-

6045

SERVICES  _ Analysis Code Run .
Reagents Used in an Analysis 1

" Reageht- ‘ igent. - E R Analyst L Dat ;

R A L Eht: .. -Concéntratic - ID . 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
002882pP Nitric Acid Reagent Grade MROGERS 6/10/2005
002840P SR Resin Reagent Grade MROGERS 6/10/2005
000050D03 Strontium Carrier 100 mg/ml MROGERS 6/10/2005
002863D06 Nitric Acid 8N MROGERS 6/20/2005
002882D06 Nitric Acid N MROGERS 6/20/2005
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SECTION VIII

ANALYTICAL DATA (STRONTIUM-90)
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