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Summary
Runkle Canyon is the site of a proposed residential development adjacent to existing
neighborhoods at the southern edge of Simi Valley, California. The development would consist
of approximately 1,595 acres that would include a mix of residence types (senior housing and
single-family homes), open space, a neighborhood park, and a multiuse trail system. Residences
would cover approximately 140 acres in the northern portion of the project area, and 1,456 acres
would be for open space and recreational uses. Runkle Canyon, LLC is the developer.
Runkle Canyon has been the subject of extensive environmental investigation, including
investigations of potential radiological contamination from activities at the Santa Susanna Field
Laboratory (SSFL), with reports of environmental consultants dating back to 1999. The
California Department of Toxic Substances Control (DTSC) conducted a review of forty-one
(41) documents submitted by Runkle Canyon, LLC in connection with the Standard Agreement
for participating under California’s Land Reuse and Revitalization Act (CLRRA) Program
effective April 23, 2008. In a letter dated October 17, 2008, DTSC commented on the
documents reviewed, prescribed additional work necessary in DTSC’s opinion to complete the
assessment of environmental conditions at Runkle Canyon, and requested Runkle Canyon, LLC
to prepare a plan to respond to certain issues raised by DTSC. In this letter, DTSC ruled out any
need for further investigation related to the groundwater at Runkle Canyon and instead focused
its request for additional information and/or actions from Runkle Canyon, LLC on the following:
90

1. Further confirmation that there is no health risk from strontium-90 ( Sr) and cesium-137

(

137

Cs) in the soil.

2. The disposal of tar material at the site that poses a potential threat to human health

because benzo(a)anthracene concentrations exceed acceptable levels.
3. Allowing DTSC access to the property for assessment of a “white precipitate” material

(This independent collection and analysis was undertaken by DTSC with negative results
for any material or metal of concern).
This document contains Runkle Canyon, LLC’s proposed response plan to address DTSC’s
request to better define the environmental conditions at the site. Runkle Canyon, LLC proposes
to take the following actions in response to DTSC’s requests:
•
•

Conduct additional soil sampling for 90Sr and 137Cs in certain areas of Runkle Canyon.
Remove the tar material from the drainage area of Runkle Canyon.

Runkle Canyon, LLC will implement the soil sampling plan (attachment A) under direct
observation of DTSC personnel in the field. Split samples will be collected and provided to
DTSC for comparison purposes.
Runkle Canyon, LLC will remove the tar material from the site in accordance with
Attachment B. DTSC is invited to observe the performance of this work if desired.
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1.0 Introduction
Runkle Canyon is a proposed residential development adjacent to existing neighborhoods at the
southern edge of Simi Valley, California, with access from the southern end of Sequoia Avenue.
The project site consists of approximately 1,595 acres that would include a mix of residence
types, open space, a neighborhood park, and a multiuse trail system. Runkle Canyon, LLC
proposes residential development on approximately 140 acres in the northern portion of the
project area and open space and recreational areas for the remaining approximately 1,456 acres.
A total of 461 residences are approved for the site and would include 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).
In 2004, the City of Simi Valley prepared a final environmental impact report (EIR) in
accordance with the California Environmental Quality Act to evaluate the potential
environmental impacts of the development activities (City of Simi Valley 2004). The EIR was
certified on April 26, 2004. It provides a detailed environmental characterization of the site and
of proposed activities.
The Radiologic Health Branch (RHB) of the California Department of Public Health and, more
recently, the Department of Toxic Substances Control (DTSC) have continued to investigate the
potential for presence of the radionuclide strontium-90 (90Sr) in the soil of Runkle Canyon.
Since the EIR certification there have been two soil sampling surveys. One survey resampled at
the locations of the five highest 90Sr soil concentrations from the previous studies, and the other
was a comprehensive soil survey of the proposed residential area. Section 2.0 discusses the
surveys.
A radiological health risk assessment from the potential presence of 90Sr in the soil of Runkle
Canyon was conducted in 2005 (Dade Moeller & Associates 2005a). Section 3.0 summarizes
this assessment and discusses it in light of more recent sampling information.
This response plan addresses the requests made by DTSC upon the completion of its review of
Runkle Canyon documents pursuant to the Standard Agreement under the California Land Reuse
and Revitalization Act (CLRRA). In a letter to representatives of Runkle Canyon, LLC on
October 17, 2008, DTSC requested that Runkle Canyon, LLC prepare a response plan to address
the following issues:
1. An explanation of the apparent decrease in residual strontium-90 (90Sr) activity in soils
samples from 1998 to 2007.
2. A justification for the conclusions in one report that there is no health risk from 90Sr in
Runkle Canyon soil and that no further sampling is necessary with consideration of
additional radionuclide testing.
3. An explanation of why cesium-137 (137Cs) was not present (above background) when
90
Sr was identified.
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4. A request for collection and analysis of samples for metals concentrations and mineral
composition to verify chromium concentrations in a white crystalline material to assess
the potential health hazard of this material.
5. A request to remove and properly dispose of tar material at the site that poses a potential
threat to human health because benzo(a)anthracene concentrations exceed acceptable
levels.
Section 4.0 discusses these issues and provides specific responses to them. Section 5.0 discusses
the actions Runkle Canyon, LLC will undertake to in response to DTSC’s requests. Attachments
A and B are specific plans to address DTSC’s requests and contain additional detail.

2.0 History of Radionuclide Soil Sampling in Runkle Canyon
Sampling for radionuclides in the surface soil of Runkle Canyon began in late 1998.
Strontium-90 (90Sr), cesium-137 (137Cs), and tritium (3H) have been the radionuclides of interest.
A major point of comparison has been the background levels of these radionuclides from the
U.S. Environmental Protection Agency (EPA 1995) for the area around the Santa Susana Field
Laboratory (SSFL). Table 1 lists those values. Of particular interest have been the values for
average local background concentration (fourth column), which were about 7 percent and
12 percent, respectively, of the typical U.S. background concentration for 90Sr and 137Cs (the last
column). The local background concentration for tritium was consistent with the typical U.S.
background concentration. None of these 1995 background samples were conducted at Runkle
Canyon.
Table 1. Comparison of radionuclide concentrations (EPA 1995).
Average Local
Sampling Area on
Average Soil
Background
Radionuclide Brandeis-Bardin
Concentration
Concentration
Strontium
RMDF Watershed
0.103 pCi/g
0.052 pCi/g

Typical U.S.
Background
Concentration
0.7 pCi/g

Cesium

Bldg 59 Watershed

0.20 pCi/g

0.087 pCi/g

0.7 pCi/g

Tritium

Bldg 59 Watershed

2,250 pCi/L

~140 pCi/L

100-300 pCi/L

pCi/g = picocuries per gram; pCi/L = picocuries per liter; RMDF = Radioactive Material Disposal Facility at SSFL

Sampling campaigns were conducted to determine if the Runkle Canyon site was contaminated
with radionuclides that originated at SSFL. Sampling for 3H is not included because it has not
been detected above background levels. Similarly, 137Cs has not been detected at elevated
concentrations; however, 137Cs is included in the following description because 137Cs and 90Sr are
produced in nuclear reactors and atmospheric weapons testing in a ratio of about 1.6 to 1.
During the earlier soil sampling campaigns, the 90Sr concentration appeared to be somewhat
elevated and the characteristic 137Cs to 90Sr ratio that would be indicative of either atmospheric
fallout or nuclear reactor origin was not observed.
The following is a chronological history and description of 90Sr and 137Cs soil sampling in
Runkle Canyon.
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December 1998. QST Environmental collected four soil samples at three locations on
December 23, 1998 (QST 1999). Sampling locations were all in proposed nonresidential areas in
the southern 715-acre parcel of the property or at the extreme southern edge of the eastern
550-acre parcel. The sampling location closest to SSFL was about 440 meters west-southwest of
the property line. Sample locations were selected to maximize the possibility of finding
contamination and were not based on methods of the Multi-Agency Radiation Survey and Site
Investigation Manual (MARSSIM; EPA 2001). The samples were analyzed for 90Sr, 137Cs, and
tritium (3H). Table 2 summarizes the results. The study concluded, “It would appear there may
have been some impact of radionuclides to the site from the SSFL facility. Consequently, a more
extensive site investigation appears to be necessary to the [sic] determine the lateral and vertical
impact of radionuclides in the soil.”
Table 2. Summary soil sampling statistics in December 1998 (QST 1999).
90
137
Sr (4 samples)
Cs (4 samples)
Result
Samples
MDC
Samples
MDC
Average (pCi/g)
0.59
0.21
0.028
0.17
Median (pCi/g)
0.62
0.19
0.017
0.14
Minimum (pCi/g)
0.25
0.19
-0.03
0.14
Maximum (pCi/g)
0.86
0.22
0.11
0.22
Std. deviation (pCi/g)
0.30
0.01
0.06
0.03
Results > MDC
4 of 4
0 of 4
pCi/g = picocuries per gram; MDC = minimum detectable concentration.

June–July 1999. Foster Wheeler Environmental collected soil samples at 58 sampling locations
determined using the MARSSIM process from June 28 to July 2, 1999 (Foster Wheeler 1999).
The company collected an additional 9 discretionary samples and duplicates at three MARSSIM
sample locations. Final results included 70 90Sr results and 67 137Cs results. The sampling
locations were all in the eastern 550-acre parcel of the property and were split between
residential and nonresidential areas of this parcel. Radionuclides analyzed were 90Sr, 137Cs, and
3
H. Table 3 lists the summary soil sampling statistics for 90Sr and 137Cs.
Table 3. Summary soil sampling statistics in June–July 1999 (Foster Wheeler
1999).
90
137
Sr (70 samples)
Cs (67 samples)
Result
Samples
MDC
Samples
MDC
Average (pCi/g)
1.33
0.75
0.09
0.08
Median (pCi/g)
1.07
0.75
0.09
0.08
Minimum (pCi/g)
-0.29
0.56
-0.05
0.05
Maximum (pCi/g)
12.34
0.99
0.3
0.12
Std deviation (pCi/g)
1.63
0.08
0.08
0.01
Results > MDC
52 of 70
29 of 67
DCGLa(pCi/g)
1.229
2.857
Results > DCGL
18 of 70
0 of 70
pCi/g = picocuries per gram; MDC = minimum detectable concentration.
a. DCGL = derived concentration guideline level; based on 7.5 millirem per year per
radionuclide and a risk of 4.5 x 10-6 per year per radionuclide.
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Foster Wheeler determined the MARSSIM critical value would be 38, where the soil
concentration in 38 of the 58 MARSSIM samples must exceed the determined DCGL (derived
concentration guideline level) for the soil concentration of the sampled area to be considered
above the DCGL. Thirteen of the 58 samples for 90Sr and none of the samples for 137Cs were
above the DCGL, which led to the report’s conclusion that the site was “non-contaminated for
the radionuclides detected.” Each of the DCGLs was based on 7.5 millirem per year, so that the
total radiation dose from all radionuclides would be less than the EPA standard of 15 millirem
per year (or less than an annual risk of 9 × 10-6). However, the Foster Wheeler report did not
make a statement as to whether the area was considered to be Survey Class 1, 2, or 3. The
critical value is appropriate for a Class 1 area, but no samples would be expected to be above the
DCGL for Class 2 or 3 areas. There is therefore some uncertainty about the appropriateness of
the DCGL (it could be too low) or the analytical detection capability of the analysis (which could
be too high). The average 90Sr concentration was slightly above the DCGL, as was the
concentration of 18 of the 70 soil samples. However, the 4.9 × 10-6 risk from the average soil
concentration was still well within the EPA acceptable annual risk range; and the 4.9 × 10-5 risk
from the highest soil sample was also well within that range. Annual risk from the average 137Cs
concentration was very low, at 1.4 × 10-7.
September 2000. Nineteen samples were collected at 17 locations on September 23, 2000
(Harding ESE 2000). Sampling locations were all in nonresidential locations in the southern
(Rancho Simi) 720-acre parcel. There were 2 blind duplicates (SS-18 and SS-19) at locations
SS-3 and SS-7. Harding ESE conducted a limited surface soil sampling program “that would
evaluate certain areas of the Property with the highest probability of being impacted by run-off
[of radionuclides] from the [SSFL] facility.” Therefore, this was not a MARSSIM-based
sampling plan.
Table 4. Summary statistics for soil sampling in September 2000 (Harding
ESE 2000).
90
137
Sr (19 samples)
Cs (19 samples)
Result
Samples
MDC
Samples
MDC
Average (pCi/g)
0.96
0.66
0.015
0.11
Median (pCi/g)
0.39
0.65
0.015
0.12
Minimum (pCi/g)
-0.32
0.47
-0.09
0.07
Maximum (pCi/g)
4.76
0.79
0.09
0.14
Std. deviation (pCi/g)
1.49
0.10
0.04
0.02
Results > MDC
7 of 19
1 of 19
pCi/g = picocuries per gram; MDC = minimum detectable concentration.

The report compared sample results to the DCGL values that were calculated in Foster Wheeler
(1999). The concentrations of 90Sr in four samples exceeded the DCGL; none of the 137Cs results
exceeded the DCGL. This report concluded that “Harding ESE cannot make a definitive
conclusion regarding the presence or absence of strontium-90 in the soil, without additional
data.”
March 2003. Miller Brooks Environmental conducted a survey on March 13 and 14, 2003
(Miller Brooks 2003a,b,c). The company collected 13 soil samples and conducted one soil
boring to 7 feet in the southern 715-acre parcel, collected 6 soil samples and conducted five soil
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borings to a depth of 7 feet in the 550-acre eastern parcel, and collected 4 soil samples from the
350-acre western parcel. Three offsite samples were collected. The analytical laboratory
analysis of these soil samples for 90Sr and the data reporting of an “analyte reporting limit” –
presumably a minimum detectable concentration (MDC) – that ranged from 2 to 2.8 picocuries
per gram, which was too high to be of value in comparison to the earlier sampling results that
had lower MDCs. In addition, most of the results were not reported quantitatively but rather as
“not detected at the reporting limit.” Only 2 of the 49 sample results (including samples at
depth) were reported quantitatively (2.1 ± 1.2 and 2.2 ± 1.2 picocuries per gram). These data are
not considered useful or representative for the presence of 90Sr in the soil of Runkle Canyon
when considered together with both the earlier and later sampling results. There was no analysis
for 137Cs.
June 2005. At the request of the State of California Department of Public Health Radiologic
Health Branch (RHB), resampling for 90Sr was conducted at the sample locations of the five
highest 90Sr soil sample results (Dade Moeller & Associates 2005b). Samples were collected as
close as possible to the original five sample locations with representatives of the ownership
group, Dade Moeller & Associates, and the State of California RHB present as samples were
physically collected by an independent environmental contractor. The samples were split for
independent analysis by both a contracted analytical laboratory and a California state laboratory
RHB uses. Both laboratories showed 90Sr concentrations to be much lower than the original
results; the state laboratory results were the lowest. There was no analysis for 137Cs because it
had not been detected or was present only at very low concentrations in previous surveys. Table
5 lists the results.
Table 5. Strontium-90 in the five highest soil samples in June 2005 (Dade Moeller & Associates
2005b).
Contracted Laboratory A
CA State Laboratory
Originala Results
(pCi/g)
(pCi/g)
(pCi/g)
Sample
Result
MDC
Result
MDC
Result
MDC
GP-29
5.13±0.69
0.84
0.140±0.167
0.280
0.068±0.242
0.399
-0.065±0.185
0.327
GP-44
6.38±0.79
0.99
0.247±0.180
0.293
0.013±0.179
0.299
GP-52
12.34±0.86
0.59
0.423±0.177
0.273
0.137±0.192
0.306
SS-3
3.64±0.62
0.75
0.215±0.150
0.244
-0.022±0.206
0.348
SS-6
4.76±0.63
0.64
0.173±0.170
0.282
0.056±0.265
0.439
pCi/g = picocuries per gram; MDC = minimum detectable concentration.
a. GP-29, GP-44, GP-52 from Foster Wheeler (1999); SS-3, SS-6 from Harding ESE (2000).

The results seemed to indicate that the earlier, higher results were anomalous and could have
been caused by cross-contamination or analytical or counting issues in the laboratories. The
results from the State of California laboratory were even lower, and they are more consistent
with the results of sampling in 2007 (discussed below). The report concluded that an already
low potential health risk from 90Sr was likely even lower based on the results. The report further
concluded that no additional 90Sr sampling and analysis was necessary.
October 2007. At the direction of Runkle Canyon LLC, Dade Moeller & Associates developed
a MARSSIM-based soil sampling plan for 90Sr in the soil of the proposed residential area in the
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eastern parcel and, at the request of the RHB, included the northwest quadrant of the site (Dade
Moeller & Associates 2007a). The entire project site was considered a Class 3 survey area, and
no results above the DCGL of 1 picocurie per gram were expected. An independent
environmental firm was contracted to collect 63 soil samples from October 3 to 8, 2007. There
were 57 surface sample locations (0 to 6 inches depth) and 6 locations where samples were
collected at a depth of 6 to 12 inches. Unlike the early sampling campaigns, and at the urging of
the RHB, a different analytical laboratory was contracted, one which had a 90Sr MDC in soil of
0.03 to 0.05 picocuries per gram, which is significantly lower than earlier sampling analyses.
Table 6 lists summary sampling statistics from the survey. These 2007 results showed there was
no indication of 90Sr in the proposed residential areas of Runkle Canyon and that the levels were
much closer to the local background level of 0.052 picocuries per gram (EPA 1995). Because
radioactive decay would have occurred and resulted in a nearly 40 percent decrease in the
background level between background sampling in late 1994 and the 2007 sampling, and
because the uncertainty of the original EPA value was 0.052 ± 0.031 picocuries per gram1, these
2007 sample results are very similar to the expected background.
Table 6. Summary statistics for soil sampling (Dade Moeller & Associates
2007a; City of Simi Valley 2007).
Contracted Laboratory B
City of Simi Valleya
Samples
63 samples
MDC
10 samples
LLDb
Average (pCi/g)
0.014
0.019
0.011
0.013
Median (pCi/g)
0.012
0.019
0.012
0.013
Minimum (pCi/g)
-0.010
0.008
-0.002
0.009
Maximum (pCi/g)
0.078
0.033
0.027
0.02
Std deviation (pCi/g)
0.015
0.008
0.0082
0.0041
Results > MDC
19 of 63
5 of 10
c
DCGL (pCi/g)
1
Not applicable
Results > DCGL
0 of 63
0 of 10
pCi/g = picocuries per gram; MDC = minimum detectable concentration.
a. City of Simi Valley laboratory results are not included in the 2007 report.
b. LLD = lower limit of detection; LLD and MDC are comparable statistics.
c. DCGL = derived concentration guideline level; based on 7.5 millirem per year per radionuclide
and a risk of 4.5 x 10-6 per year per radionuclide.

The City of Simi Valley also collected split soil samples during the sampling campaign and had
10 samples analyzed for 90Sr. Table 6 shows those results in comparison with the Dade Moeller
& Associates (2007a) results. The table shows that the contracted laboratory and the City of
Simi Valley samples are very similar and are much lower than the earlier (pre-2007) results.
Table 7 compares only the 10 split samples. Again, the results are very similar. Both are much
lower than the pre-2007 results, and both are consistent with background levels expected in
2007.

1

Calculated independently from the original report data because EPA (1995) does not provide an uncertainty
estimate.
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Table 7. Summary statistics for the 10 split soil samples (Dade Moeller &
Associates 2007a and City of Simi Valley 2007).
Contracted Laboratory B
City of Simi Valley
Samples
MDC
Samples
LLDa
Average (pCi/g)
0.015
0.015
0.011
0.013
Median (pCi/g)
0.013
0.013
0.012
0.013
Minimum (pCi/g)
-0.0003
0.008
-0.002
0.009
Maximum (pCi/g)
0.042
0.027
0.027
0.02
Std deviation (pCi/g)
0.014
0.006
0.0082
0.0041
Results > MDC
4 of 10
5 of 10
DCGLb(pCi/g)
1
Not applicable
Results > DCGL
0 of 10
0 of 10
pCi/g = picocuries per gram; MDC = minimum detectable concentration.
a. LLD = lower limit of detection; LLD and MDC are comparable statistics.
b. DCGL = derived concentration guideline level; based on 7.5 millirem per year per radionuclide and a
risk of 4.5 x 10-6 per year per radionuclide.

3.0 Radiological Health Risk Assessment
A radiological health risk assessment was conducted in 2005 (Dade Moeller & Associates
2005a) to consider the sampling data from 1998 to 2003 (QST 1999; Foster Wheeler 1999;
Harding ESE 2000, Miller Brooks 2003a, 2003b, 2003c). The assessment concluded that the
potential risk to future residents of Runkle Canyon would be very low, near the lower bound of
the acceptable annual risk range of 1 × 10-6 to 1 × 10-4 for even those potentially highly exposed
residents in the proposed suburban land use area2. Typical residents and individuals who would
use the nonresidential areas would have even lower risks – less than 1 × 10-6 per year in all cases.
The parameter values and approaches of this assessment were generally consistent with those the
National Committee on Radiation Protection and Measurements (NCRP) used to derive suburban
and no food suburban (no home-grown vegetables) soil screening limits in Report 129 (NCRP
1999). The EPA Preliminary Remediation Goal (PRG) default scenario (EPA 2004) does not
apply to Runkle Canyon because the proposed land use is well known and does not fit the default
scenario.
Since 2003, soil sampling has indicated that the 90Sr soil concentrations are even lower than
indicated by the earlier sampling (Dade Moeller & Associates 2005b, 2007a). The exact reason
for this decrease is not known, but it is likely due to bias in methods or counting protocols in the
laboratories that performed the earlier analyses. Section 4.0 discusses this issue in more detail.
As Section 2.0 discusses, the later sampling indicates the 90Sr soil concentrations in Runkle
Canyon are more indicative of the local background level.
Therefore, when considering the new sampling data in context of the previous radiological health
risk assessment, it is likely that the potential radiological risk to all residents and visitors of
Runkle Canyon would be much less than 1 × 10-6 per year in all cases.

2

Ingestion of home-grown vegetables is the dominant exposure pathway. See NCRP 1999.
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4.0 Actions Requested by the Department of Toxic Substances
Control
This section addresses the actions DTSC requested of Runkle Canyon, LLC as part of its
CLRRA review and includes the company’s responses to these requests. The DTSC requests are
shown in italics with the Runkle Canyon, LLC response following thereafter. For clarity in the
responses, the issues have been numbered from 1 to 5, and issue 2 has been split into 2 parts.
Based on its review of the 41 documents, DTSC concludes that additional work is
necessary to better define environmental conditions at the site and to address one
or more potential threats to public health and the environment. DTSC requests
that Runkle Canyon, LLC prepare a Response Plan addressing these needs. Here
is DTSC’s prescription for that Response Plan:
Issue 1
Radionuclide Testing
(1) Explain the reason(s) for the apparent decrease in residual Sr-90 soil activity
from 1998 to 2007.
Response. Some of the decrease in the detected level of 90Sr in the soil of Runkle Canyon is a
result of radioactive decay. The first survey occurred in December 1998 and the most recent in
October 2007, almost 9 years later. Strontium-90 has a half-life of 29.1 years. Over this time the
activity would decrease about 20 percent. Decay does not however account for the entire
apparent decrease to the very low levels in the 2007 survey. The most recent independent results
from three independent laboratories – the State of California laboratory in 2005 (Table 5), the
City of Simi Valley in 2007, and Contracted Laboratory B in 2007 (Tables 6 and 7) – were much
lower than earlier results, were consistent with one another, and were consistent with the
expected local background. The likely explanation of the discrepancy between the earlier and
the later results is that the analytical laboratories for the earlier surveys suffered from some type
of bias3 in the analytical method or the counting technique. In fact, Contracted Laboratory A
(Table 5), which analyzed five samples, was the same laboratory that analyzed the earlier Foster
Wheeler samples in 1999 (Table 3), although the laboratory had changed ownership and name in
the intervening period.
In summary, the apparent decrease in results is likely due to analytical or counting bias in the
earlier sample analysis. This statement is partly speculative because any definitive statement
would require extensive examination of laboratory protocols and data. The results from the 2007
sampling are likely more representative of the true level of 90Sr in the soil of Runkle Canyon
because of the consistency among the results from Contracted Laboratory B (which has NUPIC4
certification), the State of California laboratory, and the independent laboratory the City of Simi
Valley used.

3

Bias is a persistent difference between the measured result and the true value of the quantity being measured,
which does not vary if the measurement is repeated. (MARLAP Manual, USEPA, USNRC 2004)
4
NUPIC = Nuclear Procurement Issues Committee.
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Issue 2a
(2) Provide additional justification for statements made in Document #7 that
“The overall conclusion is that there is effectively no health risk from Sr-90 in
Runkle Canyon soil,” and “No further sampling of soils at Runkle Canyon for
the detection of Sr-90 is necessary.” The information you provide should
address MARSSIM area classification(s), the justification(s), sample density
calculations, and non-parametric statistics.
Response. Document #7 is Strontium-90 Soil Sampling in Runkle Canyon, Simi Valley,
California (Dade Moeller & Associates 2007a). The earlier Dade Moeller & Associates report,
Radiological Health Risks from Strontium-90 in the Runkle Canyon Development Simi Valley,
California (Dade Moeller & Associates 2005a) provides much of the basic justification for these
statements. Using soil sampling data available at that time, the report showed that the potential
annual risk to a highly exposed resident would be about 1 × 10-6 (1 in 1 million) and less than
that risk level for a typical resident. The newer soil sampling data from 2007 showed a factor of
10 reduction in average concentration of 90Sr in soil, and so the risk would also be reduced in
direct proportion. The recommended limits for 90Sr in soil in NCRP Report 129, Recommended
Screening Limits for Contaminated Surface Soil and Review of Factors Relevant to Site-Specific
Studies, for the suburban and no-food suburban exposure scenarios also provide indication that
the potential risk is at or below the lower limit of the acceptable risk range. It should be
emphasized that the default PRG value for 90Sr should not be applied because the default land
use scenario is not consistent with the proposed Runkle Canyon use. At the conclusion of the
soil sampling Runkle Canyon, LLC proposes in the response to issue 2b below, the company will
prepare a report that considers the new sampling results to further evaluate the potential health
risk.
In relation to the soil sampling parameters DTSC requested, this information is included in the
report, Soil Sampling Plan for the Runkle Canyon Main and Northwest Grading Areas (Dade
Moeller & Associates 2007b), which has been provided to DTSC. In summary, this sampling
area was considered MARSSIM Class 3, the DCGL was set at 1 picocurie per gram (which
corresponds to an annual risk of less than 1 × 10-6), and the estimated sample standard deviation
was 0.172 picocurie per gram, resulting in 57 samples for the residential sampling area. None of
the sample results were greater than the DCGL.
Issue 2b
Runkle Canyon, LLC should consider including provisions for additional
radionuclide testing in the Response Plan. This aspect of the Response Plan
should at a minimum, specify sample locations, the number of samples to be
collected at each location, the analytical methods to be used, the detection
limits to be used, and a justification for the proposed level of sampling.
Response. In accordance with DTSC’s request, Runkle Canyon, LLC will agree to perform
additional 90Sr soil sampling in those nonresidential areas of Runkle Canyon closest to the SSFL.
Attachment A to this response plan is the soil sampling plan for that area and includes all of the
requested information. In summary, this sampling area is considered MARSSIM Class 3 and the
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DCGL is set at 1.7 picocuries per gram, which corresponds to an annual risk of 1 × 10-7 based on
the no-food suburban exposure scenario in NCRP Report 129 (NCRP 1999). Using the
MARSSIM methodology, 14 sample locations were randomly selected within a triangular grid
over the sampling area that was generated by the VSP software program5. Analytical capability
will have a detection limit of 0.05 picocurie per gram or lower for 90Sr, which is similar to that
for the 2007 sampling. Upon request Runkle Canyon, LLC will collect split soil samples and
provide to DTSC for analysis of 90Sr.
Issue 3
(3) Explain why Cs-137 soil radioactivity was not present (above background)
when Sr-90 was identified. If no reasonable explanation can be given, the
Response Plan should include provisions for testing to identify Cs-137 and
determine ratios of Cs-137 to Sr-90 in soil.
Response. Cesium-137, as a gamma-emitting radionuclide, is much easier to detect than 90Sr,
and no radiochemical separation is needed. In reviewing the historical sampling information it
can be seen that the detection limits for 137Cs are much lower than those for 90Sr. Therefore, the
discrepancy is not due to error in detection of 137Cs but rather to limitations in the detection of
90
Sr in the earlier laboratory analysis (as noted in the response to issue 1). None of the previous
sample analyses showed any indication of the presence of 137Cs. However, Runkle Canyon, LLC
will agree to take additional tests for the presence of 137Cs in the soil at Runkle Canyon. Each of
the soil samples for 90Sr will also be analyzed for 137Cs. Upon request Runkle Canyon, LLC will
collect split soil samples and provide to DTSC for analysis of 137Cs. The sampling plan in
Attachment A includes analysis for 137Cs.
Issue 4
White Crystalline Material
The white crystalline material appears to be sulfate salts leaching out of the
mined aggregate stockpiles. Because the material on the rock obtained form the
“Radiation Rangers,” containing elevated Cr, the material on-site should be
collected and analyzed for metals concentrations and mineral composition to
verify Cr concentrations in the material and provide a positive identification of
the material. DTSC plans to independently collect and analyze representative
samples of the white material for those purposes. If the results are positive, it will
then be necessary for Runkle Canyon, LLC to map the location(s) and extent of
the material, prior to the 2008-2009 rainy season, in preparation for possible
removal and disposal or other corrective action. If the results confirm Cr or
other metals are present at concentrations deemed actionable and the material
cannot be mapped ahead of the forthcoming wet season, DTSC will direct that
measures be taken to prevent the material from dissolving and washing away.
Such measures could include removal, or placement of a suitable temporary
cover. The Response Plan should address this contingency.
5

Visual Sample Plan (VSP) software version 5.3. Software and documentation available at http://dqo.pnl.gov/vsp.
Software copyright 2008 Battelle Memorial Institute. All rights reserved.
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Response. The DTSC Environmental Chemistry Laboratory has analyzed the white precipitate
samples. Two sets of samples were collected by DTSC on August 27, 2008 and September 24,
2008. None of the samples contained elevated chromium concentrations. Final results were
received on November 3, 2008. Table 8 summarizes the results.
Table 8. Results of white precipitate chemical analysis by DTSC (milligram per kilogram).
Reference Criteria
Sample Identificationa
RC-1
RC-2
RC-3
RC-4
CHHSL
TTLC
Chemical
Silver
<10
<10
<10
<10
380
500
Arsenic
<10
<10
<10
0.07
500
11
Barium
5,200
10,000
49
14
29
30
Beryllium
<1.0
<1.0
<1.0
<1.0
150
75
Cadmium
<1.0
<1.0
<1.0
<1.0
1.7
100
Cobalt
<10
<10
<10
660
8,000
13
Chromium
<10
<10
<10
170
2,500
12
Copper
<10
<10
<10
3,000
2,500
16
Molybdenum
<10
<10
<10
<10
380
3,500
Nickel
1,600
2,000
30
28
66
28
Lead
150
1,000
19
12
10
12
Antimony
<10
<10
3,000
500
15
36
Selenium
<10
<10
<10
<10
380
100
Thallium
<10
<10
<10
<10
5
700
Vanadium
<10
530
2,400
39
13
27
Zinc
<10
<10
2,300
5,000
41
24
CHHSL = California human health screening level; TTLC = total threshold limits concentration (a
hazardous waste criteria).
a. Bold numbers indicate results above the minimum detectable concentration (MDC).

Because laboratory analysis showed arsenic levels above the California human health screening
level (CHHSL) and the total threshold limits concentration (TTLC) (a hazardous waste criteria),
which is a common occurrence, DTSC had a contracted analytical laboratory perform metals
analysis on the precipitate to determine arsenic concentrations, and x-ray diffraction testing to
determine the mineral composition, and verify that it was a naturally occurring mineral. Based
on this testing, the precipitate consists of common naturally occurring minerals and does not
contain elevated concentrations of metals, including arsenic. The DTSC reported the following
information:
The minerals were identified as quartz and feldspars, which are rock forming
minerals along with calcite, gypsum, hexahydrite and blodite. The last four are
evaporite minerals that form by water dissolving materials in rock or soil and
then leaving behind crystals as the water evaporates. Calcite is calcium
carbonate (CaCo3) while the gypsum, hexahydrite and blodite are all sulfate
minerals. The sulfate minerals consist of a sulfate group (SO4) attached to an
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anion, calcium for gypsum and magnesium and sodium for hexahydrite and
blodite. These are all naturally occurring minerals very similar to epsom salt.
These results indicate that the white precipitate is composed of naturally occurring minerals.
Therefore, no additional action is required.
Issue 5
Tar Material
The tar material encountered at the site poses a potential threat to human health
because benzo(a)anthracene concentrations exceed the PRG. The tar material
should be removed from the site and either properly recycled or disposed. The
Response Plan should address the removal of this material.
Response. Runkle Canyon, LLC will remove the tar material. Attachment B provides details of
the proposal.

5.0 Actions To Be Taken by Runkle Canyon, LLC
The following actions will be taken by Runkle Canyon, LLC in response to the DTSC requests
and in consideration of the specific responses to these requests in Section 4.0 of this response
plan:
1. Runkle Canyon, LLC will conduct additional MARSSIM-based soil sampling for the
presence of 90Sr and 137Cs in Runkle Canyon areas closest to SSFL but excluding the
proposed residential areas Runkle Canyon, LLC has already sampled. Attachment A
contains the proposed soil sampling plan. Once the sampling results are complete,
Runkle Canyon, LLC will provide a report to DTSC.
2. Runkle Canyon, LLC will remove the tar material from the surface drainage area of
Runkle Canyon. Attachment B contains the proposed plan for removal of this material.
Prior to beginning this work Runkle Canyon, LLC will notify DTSC to coordinate any
desired oversight.
These actions, in combination with the responses in Section 4.0, address the requests DTSC
stated in its October 17, 2008 letter.
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Attachment A
Soil Sampling Plan for Proposed Non-Residential Eastern and
Southeastern Areas of Runkle Canyon
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