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This 2015 Annual Radiological Environmental Operating Report (AREOR) for the San Onofre
Nuclear Generating Station (SONGS) fulfills the requirements. of Technical Specifications (TS)
Section §D6.9.1.3 of SONGS Unit 1 License DPR-13, Section §5.7.1.2 of the permanently
defueled SONGS Units 2 and 3 Licenses NPF-10 and NPF-15, respectively, and the
Independent Spent Fuel Storage Installation (ISFSI) facility. The 2015 AREOR covers the
results of the environmental monitoring performed around SONGS during the time period
January 1, 2015 through December 31, 2015.
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Part 1 Executive Summary/introduction

On June 12, 2013, Southern California Edison notified the Nuclear Regulatory Commission
(NRC) that it had permanently ceased operation for both Units 2 and 3 on June 7, 2013. While
all power operations have ceased, spent fuel remains stored on site. San Onofre Nuclear
Generating Station (hereafter referred to as San Onofre or SONGS) continues to fulffill its
regulatory commitment to monitor the environment and potential exposure pathways until
termination of the license. The environmental monitoring data collected during the 2015 time
frame demonstrates that San Onofre continues to operate with no adverse effect on the
population or the environment. The exposure for people living in the surrounding area remains
at less than 1 mrem per year. The Radiological Environmental Monitoring Program (REMP)
monitors known and predictable relationships between the current operation of the plant and the
surrounding area. The REMP verifies that San Onofre has had no radiological impact to the
surrounding environment or people and that it is within applicable state and federal regulations.
An independent assessment of environmental impact is verified by the California Department of
Public Health (CDPH) through the collection and analysis of samples, placement of dosimeters
and collection of air samples. In addition, the site participates in onsite and offsite inspections.
This report describes the REMP conducted at San Onofre and covers the period from January
1, 2015 through December 31, 2015. The REMP produces scientifically defensible data to
ensure that the site meets the license commitments described in DPR-13, NPF-10, NPF-15, and
the Offsite Dose Calculation Manual (ODCM).

The 2015 AREOR is divided into two parts. The first part addresses the executive summary,
exposure pathways, site area description and purpose of the REMP. The second part
addresses the regulatory requirements, methodology, type of samples obtained and associated
locations, summary of sample results, quality control programs, comparison of operational and
pre-operational data, deviations from the ODCM sampling requirements, land use census, and
TLD results for the Independent Spent Fuel Storage Installation (ISFSI).

A. Exposure Pathways

Exposure pathways are the different routes by which people can potentially be exposed to
radiation or radioactive materials. The pathways are divided into four general types, each
described below:

e AIRBORNE. The airborne pathway represents the inhalation intake of airborne
radioactive materials. This pathway is sampled in areas around SONGS by continuously
drawing air through specialized filters and charcoal cartridges 24 hours a day, 7 days a
week. Although both units at SONGS have been shut down since January 2012, these
air samples continue to be collected on a weekly basis.

e WATERBORNE. The waterborne pathways include the exposure to radioactive
materials accumulated in aquatic biota (fish, shellfish) and in shoreline sediments.
These pathways are assessed through the collection of fish and shellfish samples in the
environment around the plant. Sediment samples are also collected to evaluate any
long term buildup in the environment.

o INGESTION. The ingestion pathway includes broadieaf vegetation, agricultural
products, and food products. Atmospheric releases from the plant can deposit on these
food products, representing an intake exposure pathway through the consumption of
these food products. Samples of crops (e.g., tomato, lettuce, and sorrel) are collected
from the local area around the plant to evaluate any impact on this pathway.
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o« DIRECT RADIATION. The direct radiation pathway represents the external exposure to
sources on the plant site and directly to any radioactive effluents released from the site
to the air or water. This direct environmental radiation dose is measured through the
use of specialized dosimeters, referred to as thermoluminescent dosimeters (TLDs) that
are placed around the plant site and in the local environment.

Figure 1 - Examples of Exposure Pathways

The environment within a 45 mile radius as identified in the ODCM Section 5, is routinely
monitored for radiation and radioactivity. Sampling locations have been selected based on
meteorology, land use and water use data. Two types of sampling locations are used. The first
type, control stations, are located in areas that are beyond the measurable influence of San
Onofre, typically at distance of greater than 5 miles away. The sample results from these
stations are used to explain radiation from sources other than San Onofre. The second type,
indicator stations, are used to measure any radiation contributed to the environment caused by
San Onofre. Indicator stations are located in areas close to San Onofre, reflecting the nearby
locations that could more likely show any measurable levels from releases from the plant.
These indicators are located both onsite and offsite.

The assessment of the radiological impact of any releases of radioactive materials from SONGS
to the nearby environment is verified through the conduct of the Radiological Environmental
Monitoring Program (REMP), through its collection and analysis of samples, a rigorous Quality
Control and Quality Assurance Program, the State of California’s Department of Public Health
monitoring dosimeters and other on-site and off-site inspections.
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Figure 2 - SONGS 45 mile REMP Radius

There is a natural and manmade radiation background. This background is comprised of the
natural terrestrial and cosmic radiation sources and the manmade component from past
weapons testing fallout and routine medical applications. Prior to the construction of SONGS,
environmental samples and measurements were collected and analyzed to determine the
baseline natural radiation levels. The results from the indicator stations are compared to this
pre-operational data as well as control samples to gauge if changes in any radiation levels can
be attributed to SONGS or other causes such as natural variations in the environment or man
made contributions.

The measurable levels of radioactive materials in environmental samples collected around
SONGS, as part of the REMP, are for the most part undetectable, except for the naturally
occurring radionuclides in the environment, such as potassium 40 (K-40), natural uranium and
natural thorium. It is recognized that there are limits to the detection levels for any type of
environmental analysis.

The NRC also has established required reporting levels that represent thresholds above which
an investigation is needed to evaluate and ensure compliance with radiation safety standards
for the public. Licensed nuclear facilities must prepare a special report and increase their

sampling if any measured radiation level is equal to or greater than this reporting level. None of

SONGS’s samples has ever reached a small fraction of these reporting levels.
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B. Site Area and Description

AT I

San Onofre Nuclear Generating Station is located next to San Onofre State Beach, adjoining
Camp Pendleton Marine Corps Base, in San Diego County, 64 miles south of Los Angeles,
California.
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Figure 3 - SONGS Location

Unit 1 was supplied by Westinghouse Electric Company. Unit 1 began commercial operation on
January 1, 1968. The unit was permanently shut down on November 30, 1992 and has been
decommissioned. By August, 2004, all fuel was transferred to the Independent Spent Fuel
Storage Installation (ISFSI). By November 29, 2006, all remaining monitored effluent pathways
were permanently removed from service. Currently, the North Industrial Area Sump effluent
pathway is routed to Units 2 or 3 outfall. Unit 1 is owned by Southern California Edison (80%)
and San Diego Gas and Electric (20%).

Unit 2 and Unit 3 were supplied by Combustion Engineering, Inc., with turbine generators
supplied by G.E.C. Turbine Generators, Ltd., of England. The units began commercial
operation on August 1983, and April 1984, respectively. The twin units are owned by Southern
California Edison (78.21%), San Diego Gas and Electric (20%), and the City of Riverside
(1.79%).

Effective December 29, 2006, the City of Anaheim had transferred its ownership interests in
San Onofre Units 2 and 3 and the entitlement to the Units 2 and 3 output, to Southern California
Edison Company, except that it retains its ownership interests in its spent nuclear fuel and Units
2 and 3's independent spent fuel storage installation located on the facility’s site. In addition,
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the City of Anaheim retains financial responsibility for its spent fuel and for a portion of the Units
2 and 3 decommissioning costs. The City of Anaheim remains a licensee for purposes of its
retained interests and liabilities. Southern California Edison notified the Nuclear Regulatory
Commission (NRC) on June 12, 2013, that it had permanently ceased operation of Units 2 and
3 on June 7, 2013. The NRC notification, called a Certification of Permanent Cessation of
Power Operations, sets the stage for SCE to begin preparations for decommissioning.

SCE and the current or former San Onofre owners responsible for decommissioning have
established core principles of safety, stewardship and engagement to guide the long and
complex decommissioning process. These guiding principles support SCE's vision of making
the decommissioning of the San Onofre nuclear plant a model for the nuclear industry:

Safety

e We commit to safely decommissioning San Onofre.

¢ We are determined to complete the safe decommissioning of San Onofre as
expeditiously and cost efficiently as possible. Our immediate goal is to safely move the
power plant's spent fuel, now cooling in pools, into dry cask storage as quickly and as
carefully as we can until the government creates the long-term storage option that it has
committed to implement. We will continue to urge the government and other
stakeholders to find a solution to provide the timely removal of spent nuclear fuel from
the San Onofre site.

Stewardship

e We are committed to leaving the community better off as a result of having been home
to San Onofre for 40 years and we will be open to exploring opportunities for doing so
with our landlord, the U.S. Navy, and the community.

e Substantial dollars have accumulated in Nuclear Decommissioning Trusts through
customer contributions and judicious investing, and the owners recognize their legal
responsibility to spend those funds wisely and return any unused monies to ratepayers.

Engagement

¢ We want the San Onofre decommissioning process to be managed in an inclusive,
forward-thinking and responsible way. In particular, the current and previous owners of
San Onofre are committed to creating an advisory Community Engagement Panel (CEP)
to bring together diverse stakeholders and open a conduit of information and ideas
between the owners and the public. The panel will foster direct public outreach and
ensure that all key interests are included and heard: Elected representatives of the
surrounding cities and counties, the military, emergency responders, local
environmentalists, business, organized labor, customer interests and academia. (see
hitp://www.songscommunity.com/decommissioning.asp) ’

While decommissioning, SONGS continues to fulfill its commitment to monitor the environment
and exposure pathways.
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C. Radiological Environmental Monitoring Introduction and Summary

The purpose of the radiological environmental monitoring program is to measure radiation levels
in the environment surrounding SONGS, and to identify any levels of radioactivity or radiation
associated with SONGS that have a potential exposure pathway to a member of the general
public. This is accomplished through the measurement of direct radiation with the use of
thermoluminescent dosimeters and by the sampling and analyses of various environmental
media, including:

soil

shoreline sediment (beach sand)
air (particulate & iodine)

local crops

non-migratory marine species
kelp

drinking water

ocean water

ocean bottom sediments

Samples are analyzed for both naturally occurring and SONGS-plant related radionuclides.

A detailed description of the 2015 sampling locations and location maps are included in
Appendix A of this report.

1. Summary of Analysis of Results and Trends
The results of the 2015 monitoring program show no levels of direct radiation or radioactive

materials from SONGS distinguishable from background in the offsite environment.
Environmental samples from areas surrounding SONGS continue to indicate no radiological
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impacts from plant operation. A detailed discussion of the 2015 analytical results and
discussions are presented in Appendix B of this report. Analytical values from offsite indicator
sample stations continue to trend with the control stations. Measurements from onsite indicator
samples continue to fluctuate within normal historical ranges.

The 2015 SONGS REMP was conducted in accordance with 10 CFR 50, Appendix |, 10 CFR §
50.364a, and Section 5.0 of the SONGS Offsite Dose Calculation Manual (ODCM). The data
indicate that SONGS continues to have no measurable radiological impact on the environment
or any member of the public during 2015. In addition, dose to members of the public
attributable to SONGS related radiological activities remain well below regulatory limit of 100
mrem per year, as specified in 10 CFR 20, § 20.1301 and in keeping with the philosophy of “as
low as reasonably achievable” (ALARA), as specified in 10 CFR 20.1101(b).

The REMP data collected during 2015, as in previous years, continues to be representative of
background levels. The data is summarized in the Statistical Summary of REMP Data found in
Appendix B. Potentially plant related radionuclides, including cesium-137 (Cs-137) in soil and
jodine-131 (1-131) in kelp, detected above the minimum detectable concentration (MDC) are
attributable to either fallout from nuclear weapons testing and the Fukushima Daiichi accident in
Japan (in the case of Cs-137) or medical administrations of radionuclides (in the case of I-131).
These isotopes have been detected at indicator locations, as well as at control locations, in past
years. Naturally occurring radionuclides, including beryllium-7 (Be-7), potassium-40 (K-40),
thorium-228 (Th-228) and thorium-230 (Th-230) were detected in both control and indicator
locations at similar concentrations and are not related to the operation of SONGS. Refer to
Appendix B for a more detailed discussion.

2. Land Use Census

In accordance with 10CFR Part 50, Appendix |, Section 1V.B.3, each year a Land Use Census is
performed to identify any changes in the use of areas at and beyond the site boundary.
Modifications to the monitoring program are made if required by the results of this census to
reflect new or changes in locations for pathways of exposure around the plant. Appendix F of
the report identifies changes to the census in 2015; no changes in the sampling media or
sample locations were required.

3. Quality Assurance

To assure quality of sample analyses, a portion of REMP is devoted to quality assurance. All
REMP activities, including support contractors, are assessed as defined in Regulatory Guide
4.15. The quality assurance program’s main aspects include process quality control, instrument
quality control, comprehensive data reviews, cross-check analyses, and audits. Routine REMP
assessments ensure that the program, procedures and personnel are performing satisfactorily.

Quality audits and independent technical reviews help determine areas that need attention.
These areas are addressed in accordance with the station's Corrective Action Program.

The measurement capabilities of the radiological laboratory are demonstrated by participating in
an inter-laboratory measurement assurance program, and performing duplicate and split sample
analyses. Approximately 10% of the analyses performed are quality control samples, consisting
of inter-laboratory measurement assurance program samples, duplicate samples, and split
samples.
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The inter-laboratory measurement assurance program provides samples that are similar in
matrix and size to those sampled and measured by the REMP. This program assures that
equipment calibrations and sample preparation methods accurately measure radioactive
material in samples.

Duplicate sampling of the environment is performed by SONGS to demonstrate repeatability of
the sample collection, preparation, and analysis process. Split sample analysis is performed for
the evaluation of the precision and bias trends of the method of analysis without the added
variables introduced by sampling. SONGS participates in a sample splitting program with the
California Department of Public Health Radiological Health Branch (CDPH-RHB) in accordance
with the site’s REMP procedures. The general public can access these CDPH-RHB split
sampling results via the internet at: http://cdph.ca.gov/programs/Pages/RHB-RadReport.aspx.

SONGS utilizes the services of GEL Laboratories, LLC (GEL) for the radiochemistry analysis of
samples noted within this report. GEL performs the requested analysis under its Quality
Assurance Program which meets the requirements of 10 CFR 50 Appendix B, NQA-1 and
Regulatory Guide 4.15 Revision 1.

SONGS utilizes the services of Stanford Dosimetry for the environmental TLD analyses noted in
this report. Stanford Dosimetry performs the requested analyses under is quality assurance
program which meets the requirement of 10 CFR 50 Appendix B, NQA-1 and Regulatory Guide
4.15 Revision 1.

4. Program Deviations
Any deviation in the conduct of the program as required, either in terms of sample collection or
analysis, requires an investigation as to the cause and identification of measures to prevent

recurrence. Deviations from the sampling program or sensitivity requirements are
acknowledged and explained in Appendix E to this report.
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Part2 Radiological Environmental Monitoring Program
Analysis Technical Summary

The 2015 SONGS REMP was conducted in accordance with 10 CFR 50, Appendix |, 10 CFR §
50.36a, and Section 5.0 of the SONGS Offsite Dose Calculation Manual (ODCM). The data
indicates that SONGS continues to have no measurable radiological impact on the environment
or any member of the public during 2015. In addition, dose to members of the public
attributable to SONGS related radiological activities remain well below regulatory limit of 100
mrem per year, as specified in 10 CFR 20, § 20.1301 and in keeping with the philosophy of “as
low as reasonably achievable” (ALARA), as specified in 10 CFR 20.1101(b).

The REMP data collected during 2015, as in previous years, continues to be representative of
background levels. The data is summarized in the Statistical Summary of REMP Data found in
Appendix B. Potentially plant related radionuclides, including cesium-137 (Cs-137) in soil and
iodine-131 (1-131) in kelp, detected above the minimum detectable concentration (MDC) are
attributable to either fallout from nuclear weapons testing and the Fukushima Daiichi accident in
Japan (in the case of Cs-137) or medical administrations of radionuclides (in the case of |-131).
These isotopes have been detected at indicator locations, as well as at control locations, in past
years. Naturally occurring radionuclides, including beryllium-7 (Be-7), potassium-40 (K-40),
thorium-228 (Th-228) and thorium-230 (Th-230) were detected in both control and indicator
locations at similar concentrations and are not related to the operation of SONGS. Refer to
Appendix B for a more detailed discussion.
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To conform with 10 CFR Part 50, Appendix |, Section IV B.2, data on measurable levels of
radiation and radioactive materials in the environment are provided to allow for a comparison to
the predicted (calculated) values in the environment from radioactive material released in
effluents.

A. Objectives
1. To fulfill the radiological environmental monitoring requirements of the ODCM

2. Characterize the radiological footprint outside of the plant resulting from the licensed
operations and during decommissioning phases of SONGS Units 2 and 3.

3. To detect any significant increase in the concentration of radionuclides in the pathways
of exposure to the public.

4. To detect any significant change in ambient gamma radiation levels.

B. Sample Collection

Samples of environmental media were obtained to meet the stated objectives. The selection of
sample types was based on established important pathways for the transfer of radionuclides
through the environment to individuals, and based on the evaluation of data during the
operational phase. Sampling locations were selected with consideration given to site
meteorology, local demography, and land uses. Refer to Appendix A for a complete list of
REMP sample locations as described in Table 5-4 of the ODCM.

Sampling locations are divided into two classes, indicator and control. Control stations are at
locations considered to be unaffected by SONGS operations. All others are considered
indicator locations and may be potentially affected by SONGS operations.

C. Regulations and Guidance

e. 10 CFR 50, Appendix |

10 CFR 50, Appendix | establishes limits on releases of radioactivity to the environment and the
resulting dose to the public. The limits are:

Source NRC Limits for SONGS

Liquid Effluent : Less than or equal to 3 mrem/yr. to.whole body from all
' pathways of exposure

Less than or equal to 10 mrem/yr to any organ from all
pathways of ‘exposure

Gaseous Effluents — Noble | Less than or equal to 10 mrad/yr. gamma air dose

Gases Less than 20 mrad/yr., beta air dose

Less than 5 mrem/yr., maXImum offsite exposed individual of

the public
lodine-131, tritium and Less than or equal to 15 mrem to any organ, all pathways of
particulates with half-life exposure

greater than 8 days
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e 40CFR190

The Environmental Protection Agency (EPA) has established environmental radiation protection
standards for nuclear power plants in 40CFR190. These limits are applicable to the sum of
liquid effluent, gaseous effluents and direct radiation.
The dose limits from all applicable pathways to any offsite individual are:

o 25 mrem/year to the whole body

o 75 mrem/year to the thyroid

o 25 mrem to any other organ

The EPA established the following concentration limits for drinking water in 40 CFR141:

Source NRC Limits for SONGS

Gross Alpha 15 pCi/L

Gross Beta 50 pCi/L

Ra-226 and Ra-228 5 pCi/L

combined

Sr-90 8 pCi/L.

Uranium 30 pg/L

Tritium 30,000 pCi/L (limit for saitwater site; no downstream drinking
water supplier)

These limits are selected to ensure that no member of the public receives more than 4 mrem
total body or organ dose, based on 2 liters per day drinking water intake. The sampling of
ocean water and groundwater in and around the plant confirms that SONGS has no impact on
public water supplies for the surrounding communities.

The following regulatory and industry guidance has been identified as applicable to the SONGS
REMP with application as may be required.

o US NRC Regulatory Guide 4.1, Programs for Monitoring Radioactivity in the Environs of
Nuclear Power Plants, 1975

e US NRC Regulatory Guide 4.2, Preparation of Environmental Reports for Nuclear Power
Stations, 1976 :

e US NRC Regulatory Guide 4.13, Performance, Testing, and Procedural Specification for
Thermoluminescent Dosimetry: Environmental Applications, 1977

e NUREG-0133, Preparation of Radiological Effluent Technical Specifications for Nuclear
Power Plants
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e US NRC Regulatory Guide 1.109, Calculation of Annual Doses to Man from Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10CFR Part 50,
Appendix |, 1977

o NUREG-1301, Offsite Dose Calculations Manual Guidance: Standard Radiological

Effluent Controls for Pressurized Water Reactors, Generic Letter 89-01, Supplement No.
1, 1991

e ANSI N545, American National Standard Institute, “American National Standard
Performance, Testing, And Procedural Specifications for Thermoluminescence
Dosimetry (Environmental Application), 1975

e ANSI/HPS N13.37, “Environmental Dosimetry — Criteria for System Design and
Implementation”, 2014

e US NRC Regulatory Guide 4.15, Rev. 1, Quality Assurance for Radiological Monitoring
Programs (Normal Operations) - Effluent Streams and the Environment, 1979

e NUREG-1576, Multi-agency Radiological Laboratory Analytical Protocols

¢ NUREG/CR-4007, Lower Limit of Detection: Definition and Elaboration of a Proposed
Position for Radiological Effluent and Environmental Measurements, 1984

LA“"‘ . / ,
1110 i:l ¥ :
il ,
kL ;,// N

D. Data Management

This annual report summarizes the environmental data in the format specified in NUREG-
1301/1302. Data have been evaluated to identify the levels of any plant-related environmental
radioactivity above background levels (i.e., plant-related contributions that are distinguishable
from background). For data distinguishable from background levels, a comparison has been
made of current environmental monitoring results with preoperational data as appropriate and
previous operational measurements for the purpose of trending environmental radioactivity
resulting from licensed plant operation.
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The tabulated means, ranges, and standard deviations are presented in Appendix B.
Comparisons with background and pre-operational baseline data are presented in Appendix D.

The REMP data is reviewed for accuracy, compared against NRC reporting levels, and entered
into the REMP database. Measurements exceeding the administrative levels (10% of the NRC
reporting levels) are flagged by SCE. Analyses are performed using instrumentation and
methods that provide analytical results with a level of detection as required by the ODCM. The
a posteriori MDC is compared to the maximum value for the a priori Lower Limit of Detection
(LLD) specified in the ODCM. This ensures that regulatory limits for the maximum LLD are met.

The impact of SONGS on the surrounding environment is assessed through a series of
analyses. These analyses include: data reduction, comparisons of indicator to control locations
(Appendix B); comparison of operational to preoperational environmental data (Appendix D);
summary of deviations from sampling requirements and corrective actions taken (Appendix E);
and the results of the 2015 Land Use Census (Appendix F).

The SONGS REMP is conducted in accordance with a Quality Assurance Program meeting the
requirements of NRC Regulatory Guide 4.15. Samples are collected using approved methods;
radiochemical analyses of these samples are performed using standardized analytical methods.
The Contracted Environmental Analysis Laboratory (CEAL) participates in an inter-laboratory
comparison program in partial fulfillment of the quality assurance requirements for
environmental monitoring. The CEAL participated in cross check programs which meet the
intent of Reg. Guide 4.15. See Appendix C for additional details.

E. Detection Limit Terminology

The United States Nuclear Regulatory Commission (NRC) requires that equipment and
analytical methods used for radiological monitoring must be able to detect specified minimum
limits for the type sample and the radionuclide of the analysis. The a priori detection capability
for the analytical system used for the measurement is referred to as the Lower Limit of
Detection (LLD). This LLD ensures that radiation measurements are sufficiently sensitive to
detect any levels of concern and small changes in the environment. Samples with no detectable
radiation levels are typically referred to as less than the minimum detectable concentration
(MDC). The MDC is evaluated for each sample and is used to ensure that the specific analysis
has sufficient sensitivity to detect levels consistent with the requirements for analysis by the
system LLD. For a more thorough discussion, refer to NUREG/CR-4007.

Lower Limit of Detection (LLD) - The LLD is the a priori (before the fact) lower limit of
detection for the method used for the analysis. It is a measure of the detection capability for the
analytical method and not for any single sample analysis. This value is calculated for each
isotope and every matrix based on typical or expected values of decay time, sample size,
counter efficiency, etc. The LLD values are listed in the ODCM and represent the detection
capability that the analytical methods must meet for the specified sample media.

Minimum Detectable Concentration (MDC) - The MDC is the a posteriori (after the fact) lower
limit of detection based on actual decay time, measured sample size, and counting efficiency for
an individual sample analysis. The MDC is compared to the LLD to verify that the measurement
met the ODCM requirements for the maximum value of the LLD for the listed analytes. Values
above the MDC are presumed to represent “detected” levels of radioactivity.
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Not Detectable (ND) — “Not Detectable” is used for TLD data to designate when the exposure
measured by the TLD is below the expected background exposure, plus a calculated
uncertainty. The TLD will have measured radiation exposure, but the magnitude of the
exposure is within the expected range, accounting for natural background and seasonal
fluctuations. ND indicates that no additional exposure, potentially attributed to the operation of
SONGS, was measured.

F. Conclusion

Radiological environmental data collected throughout 2015 have been evaluated to determine
any impact that San Onofre operations has on the surrounding environment. To accomplish
this, several methods of evaluation were employed, namely:

1. Compilation and verification of all data, as well as a determination of those data
considered to be significantly greater than background levels.

2. Correlation of effluent concentrations to concentrations in the environment. Refer to
Appendix B.

3. Examination of time dependent variations of pertinent radioisotopes in selected
environmental media throughout the year at both indicator and control locations.

4. Comparison of radioactivity in various media in 2015 against the levels observed in
preoperational years.

5. Historical trending of radionuclides in various media during operational years.
This evaluation did not identify SONGS-related radionuclides to be present above background

in any sample measurement or media. It is concluded that the operation of SONGS in 2015 had
no observable radiological environmental impact.

G. References
1. SONGS Offsite Dose Calculation Manual (ODCM) Revision 9, Section 5.0, 2015.
2. SONGS Radiological Monitoring (RM) Procedures
a. SO123-RM;1, Radiological Environmental Monitoring Program

b. S0123-1X-1.10, Review, Analysis and Reporting of Radiological Environmental
Monitoring Program (REMP) Data

3. NUREG/CR-4007, “Lower Limit of Detection: Definition and Elaboration of a Proposed
Position for Radiological Effluent and Environmental Measurements”, August 1984.
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APPENDIX A. SAMPLE TYPE AND SAMPLING LOCATIONS
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Table 1 - Direct Radiation Measuring Locations
DIRECT RADIATION MEASURING LOCATION DISTANCE? DIRECTION?®
(miles) (Sector)
1 City of San Clemente (Former SDG&E Offices) 5.7 NW
2 Camp San Mateo — (MCB, Camp Pendleton) 3.6 1N
3 Camp San Onofre — (MCB, Camp Pendleton) 2.8 NE
4 Camp Horno — (MCB, Camp Pendieton) 4.4 E
6 Old El Camino Real (AKA OId Highway 101) 3.0 ESE
8 Noncommissioned Officers' Beach Club 14 NW
10 | Bluff (Adjacent to PIC #1) 0.7 WNW
11 | Former Visitors' Center 0.4° NwW
12 | South Edge of Switchyard 0.2° E
13 | Southeast Site Boundary (BIuff) 0.4° ESE
15 | Southwest Site Boundary (Office Building) 0.1° SSE
16 | East Southeast Site Boundary 0.4° ESE
19 | San Clemente Highlands 49 NNW
22 | Former US Coast Guard Station - San Mateo Point 27 WNW
23 | SDG&E Service Center Yard (Control) 8.1 NwW
31 | Aurora Park - Mission Viejo (Control) 18.6 NNW
33 | Camp Talega — (MCB, Camp Pendleton) (Control) 5.9 N
34 | San Onofre School — (MCB, Camp Pendleton) 1.9 Nw
35 | Range 312 — (MCB, Camp Pendleton) 4.8 NNE
36 | Range 208C — (MCB, Camp Pendleton) 4.1 NE
38 | San Onofre State Beach Park 34 SE
40 | SCE Training Center - Mesa (Adjacent to PIC #3) 0.7 NNW
41 | Old Route 101 — East 0.3 E
44 | Fallbrook Fire Station (Control) 17.7 E
46 | San Onofre State Beach Park 1.0 SE
47 | Camp Las Flores — (MCB, Camp Pendleton) (Control) 8.6 SE
49 | Camp Chappo — MCB (Control) 12.9 ESE
50 | Oceanside Fire Station (Control) (Control) 15.6 - SE
53 | San Diego County Operations Center (Control) 44.2 SE
54 | Escondido Fire Station (Control) 31.8 ESE
55 | San Onofre State Beach (U1 West) 0.2° WNW
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DIRECT RADIATION MEASURING LOCATION DISTANCE® DIRECTION?® A
(miles) (Sector)

56 | San Onofre State Beach (U1 West) 0.2° W

57 | San Onofre State Beach (Unit 2) 0.1° Sw

58 | San Onofre State Beach (Unit 3) 0.1° S

59 | SONGS Meteorological Tower 0.3 WNW

61 | Mesa - East Boundary (Adjacent to PIC #4) 0.7 N

62 | MCB - Camp Pendleton (Adjacent to PIC #5) 0.7 NNE

63 | MCB - Camp Pendleton (Adjacent to PIC #6) 0.6 NE

64 | MCB - Camp Pendieton (Adjacent to PIC #7) 0.6 ENE

65 | MCB - Camp Pendleton (Adjacent to PIC #8) 0.7 E

66 | San Onofre State Beach (Adjacent to PIC #9) 0.6 ESE

67 | Former SONGS Evaporation Pond (Adjacent to PIC #2) 0.6 NW

68 | Range 210C — (MCB, Camp Pendleton) 4.4 ENE

73 | South Yard Facility 0.4° ESE

74 | Oceanside City Hall (Backup Control) 15.6 SE

75 | Gate 25 MCB 46 SE

76 | El Camino Real Mobil Station 4.6 NW

77 | Area 62 Heavy Lift Pad 4.2 N

78 | Horno Canyon (AKA Sheep Valley) 4.4 ESE

Table 2 — Airborne Radioactivity Sampling Locations

AIRBORNE (AP and AC) SAMPLING LOCATION DISTANCE® ,DIRECTION“
(miles) (Sector)

1 City of San Clemente (City Hall) 5.1 NW

7 | AWS Roof 0.18° NW

9 State Beach Park 0.6 ESE

10 | Bluff 0.7 WNW

11 | Mesa EOF 0.7 NNW

12 | Former SONGS Evaporation Pond 0.6 NwW

13 | Marine Corp Base (Camp Pendleton East) 0.7 E

16 | San Luis Rey Substation (Control) 16.7 SE

Table 3 — Soil Sampling Locations

SOIL (TSC SO) SAMPLING LOCATION® DISTANCE?® :IMRECﬂONa
(miles) " (Sector)
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SOIL (TSC SO) SAMPLING LOCATION® DISTANCE® DIRECTION®
(miles) (Sector)

1 Camp San Onofre 2.8 NE

2 Old Route 101 — (East Southeast) 3.0 ESE

3 Basilone Road / I-5 Freeway Off ramp 20 NW

5 Former Visitors Center 0.4° NW

7 Prince of Peace Abbey — Oceanside (Control) 15 SE

Table 4 — Ocean Water Radioactivity Sampling Locations

OCEAN WATER (SW) SAMPLING LOCATION DISTANCE?® DIRECTION®
{miles) (Sector)

A Station Discharge Ouffall - Unit 1 0.6 SwW

B | Outfall - Unit 2 1.5 SW

C Outfall - Unit 3 1.2 SsSw

D Newport Beach (Control) 30.0 NW

51 | Unit 2 Conduit (not listed in the ODCM) 0.1 SW

52 | Unit 3 Conduit (not listed in the ODCM) 0.1 SSW

Table 5 — Drinking Water Radioactivity Sampling Locations

DRINKING WATER (WGC DW) SAMPLING LLOCATION DISTANCE® DIRECTION®
(miles) (Sector)

4 Camp Pendleton Drinking Water Reservoir 2.0 NwW

Oceanside City Hall (Control) 15.6 SE

Table 6 — Shoreline Sediment Radioactivity Sampling Locations

SHORELINE SEDIMENT (SSA SO) SAMPLING LOCATION DISTANCE? DIRECTION?®
(miles) (Sector)

1 San Onofre State Beach (Southeast) 0.6 SE

2 San Onofre Surfing Beach 0.8 WNW

3 San Onofre State Beach (Southeast) 35 SE

4 Newport Beach North End (Control) 291 NW
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Table 7 — Local Crops Sampling Locations

LOCAL SAMPLING (TFB VG) LOCATION DISTANCE?® DIRECTION?
(miles) (Sector)

2 Oceanside (Control) 21 SE to ESE

6 SONGS Garden 0.4 NNW

Table 8 — Non-Migratory Marine Animal Sampling Locations

MARINE ANIMAL (MOA) SAMPLING LOCATION DISTANCE® DIRECTION?®
(miles) (Sector)

A Unit 1 Outfall 0.9 Wwsw

B Units 2/3 Outfall 15 SSwW

Cc Laguna Beach (Control) 15to 150 WNW to NW

Table 9 — Kelp Sampling Locations

KELP (VG) SAMPLING LOCATION® DISTANCE?® DIRECTION®
(miles) (Sector)

A San Onofre Kelp Bed 1.5 S

B San Mateo Kelp Bed 3.8 WNW

C Barn Kelp Bed 6.3 SSE

E Salt Creek (Control) 11t0 13 WNW to NW

Table 10 — Backup Kelp Sampling Locations

Backup KELP (VG) SAMPLING LOCATION®® DISTANCE? DIRECTION?®
(miles) (Sector)

Capistrano Beach Reef (not listed in the ODCM) 8.9t09.1 NwW
H San Clemente Pier (not listed in the ODCM) 57t05.8 NwW
I Wheeler North Artificial Reef (not listed in the ODCM) 53 WNW
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Table 11 — Ocean Bottom Sediment Sampling Locations

OCEAN BOTTOM (SEB SO) SAMPLING LOCATION DISTANCE?® DIRECTION®
(miles) (Sector)

B | Unit1 Outfall | 0.8 SSW

C Unit 2 Qutfall 1.6 SwW

D Unit 3 Outfall 1.2 SSw

E Laguna Beach (Control) 17-19 NW

F SONGS Up-coast : 0.9 wSsw

51 | Unit 2 Conduit (not listed in the ODCM) 0.1 SwW

52 | Unit 3 Conduit (not listed in the ODCM) 0.1 SsSw

NOTES

a Distance (miles) and Direction (sector) are measured relative to Units 2/3 midpoint as described
in the ODCM Rev. 8. Direction determined from degrees true north.

b Distances are within the Units 2/3 SAB/EAB (Site Area Boundary/Exclusion Area Boundary)

¢ Soil samples are not required by Technical Specifications. ’

d Kelp samples are not required by Technical Specifications.

e Backup kelp sampling locations are only used if needed. In 2015, no samples were obtained
from backup kelp sampling locations.

MCB Marine Corps Base (Camp Pendleton)
PIC Pressurized lon Chamber
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Table 12 - Sector and Direction Designétions

2015 AREOR

DEGREES TRUE NORTH NOMENCLATURE

FROM SONGS 2 AND 3 MIDPOINT
Sector Center Sector 22.5° Direction
Limit Line Limit Sector
348.75 0 & 360 11.25 A N
11.25 22.5 33.75 B NNE
33.75 45.0 56.25 C NE
56.25 67.5 78.75 D ENE
78.75 90.0 101.25 E E
101.25 112.0 123.75 F ESE
123.75 135.0 146.25 G SE
146.25 157.0 168.75 H SSE
168.75 180.0 191.25 J S
191.25 202.5 213.75 K SSwW
213.75 225.0 236.25 L Sw
236.25 247.5 258.75 M Wwsw
258.75 270.0 281.25 N w
281.25 292.5 303.75 P WNW
303.75 315.0 326.25 Q NwW
326.25 3375 348.75 'R NNwW
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Figure 8 - SONGS REMP 45-mile Radius South
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APPENDIX B. RESULTS AND DISCUSSIONS OF 2015
ENVIRONMENTAL DATA
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To assess the changes or trends in the radioactivity level in the environment over the past year,
the data from January 1%, 2015 through December 31 2015 were evaluated. A summary of the
type and number of REMP samples obtained in 2015 appears in Table 13.

The analysis results, as presented below, support the conclusion that all measureable levels of
radioactivity are attributable to sources external to SONGS (fallout from the nuclear accident at the
Fukushima Daiichi Nuclear Power Station, or Chernobyl, residual fallout from legacy atmospheric
nuclear weapons testing, and discharge of medically administered I-131 from the San Juan
Sewage Plant outfall). Cs-137 has been intermittently detected in the indicator and in the control
soil samples in past years and no correlation between Cs-137 level in soil and proximity to the
plant has been observed.

Cs-137 levels in marine animal flesh found in indicator samples closely mirror those found in
control samples. We conclude that SONGS had no statistically significant radiological
environmental impact during 2015.

Table 13 - REMP Sample Analysis Summary for 2015

Total # of
Sampling # of Analyses
Medium Analysis Type Frequency Locations in 2015 °
Direct Radiation Dosimetry Quarterly 49 196
Airborne Particulates Gross Beta Weekly 8 416
Charcoal Cartridge [-131 Weekly 8 416
Airborne Particulates Gamma Quarterly 8 32
Gamma, H-3 Monthly 4 52
Ocean Water
H-3 Quarterly 4 16
Gamma 2 25
Drinking W '
r"&;;ierezter’ H-3 Monthly 2 24
Gross Beta 2 24
Shoreline Sediment Gamma Semi-Annually 4 8
Ocean Bottom Sediment Gamma Semi-Annually 7 14
Marine Species, Flesh Gamma Semi-Annually 3 24
Local Crops Gamma Semi-Annually 2 8
Kelp Gamma Semi-Annually 4 8
Saoll Gamma Annually 5 5

Page | 29




| Appendix B 2015 AREOR

NOTES
a The total number of analyses listed above includes samples not required by the ODCM,

including additional ocean water samples, additional ocean bottom sediment samples and
additional crop samples.

A. Results and Discussions of 2015 Environmental Data
1. Direct Radiation

Direct gamma radiation is monitored in the environment by calcium sulfate (CaSO,)
Thermoluminescent Dosimeters (TLDs) placed at 49 locations and analyzed quarterly per ANSI-
N545 standards. The natural direct gamma radiation varies according to location because of
differences in the natural radioactive materials in the soil, soil moisture content, and other factors.
Figure 9, compares the direct gamma radiation measurements for indicator and control locations
with those from the site EAB. The values plotted are the averages for all of the stations according
to type. The trends of Figure 9 clearly show that any contribution from SONGS to the off-site
environment direct dose component is negligible, being indistinguishable from the background
variation.

For each TLD location outside the exclusion area boundary a baseline value was computed using
ten years of TLD data (2001 through 2010). The baseline is used to determine if radiation levels
above the detection level for this media were observed during 2015 (i.e., greater than 5 mR per
standard quarter or 10 mR per year).

TLDs located greater than five miles from SONGS are generally considered control TLDs. The
indicator locations are selected as inner and outer rings as required by the ODCM. Additional
TLDs are placed at locations of interest such as schools and hospitals. All 2015 control location
TLD readings were below the minimum detectable dose and all 2015 indicator location readings
outside the Exclusion Area Boundary (EAB) were below the minimum detectable dose.

The data indicate detectable direct radiation measurements only in the immediate vicinity of
SONGS, via those dosimeters placed within the EAB. Since SONGS has shut down, the direct
radiation exposure in the EAB has fallen to very near the exposure measured at both the control
and indicator locations. The hypothetical maximum associated exposure to a member of the
general public, adjusted for occupancy, is less than 1 mR per year as measured by this sample
media. TLD station #13 had the highest measured REMP TLD annual baseline adjusted exposure
in 2015 (27 mR, Southeast Site Boundary (Bluff)). The occupancy adjusted exposure for TLD#13
is l[ess than 1 mR per year. Refer to Table 14 for a summary of all 2015 SONGS REMP TLD data.
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Figure 9 — SONGS REMP TLD data through 2015

Figure 9 compares environmental radiation levels of indicator and control locations for the
operational year 2015 and for previous years. These figures show the close correlation between
the control and indicator location TLD exposure data.

Ten laboratory control TLDs were analyzed quarterly. TLD numbers 23, 31, 33, 44, 47, 49, 50, 53,
54 and 74 are used for background dose normalization. Separate TLDs are used to compensate
for transit dose and a fader TLD is used to evaluate for the time and temperature dependent "fade"
that may affect dosimeter data. After the samples were analyzed, the measured doses were
corrected for pre and post field exposure times.

Neutron dosimeters were placed at REMP TLD station 55 and at selected locations around the
Independent Spent Fuel Storage Installation (ISFSI). In 2015, there was no detectable neutron
exposure measured by TLDs. ‘

a. Direct Radiation Baseline Evaluation and Estimation of Natural Background

An in-depth analysis of the environmental radiation results for the period of 2001 through 2010 was
completed for all the monitoring locations. It can be inferred that if the standard deviation was low
and no additional exposure above background was identified at a particular station, the average of
that station’s radiation exposure results should be equal to natural background (baseline) at that
location. The baseline results for REMP TLDs have been summarized with the annual and
quarterly values in the 2015 TLD Data Table 14. Natural background radiation is variable and a
minor shift in location can yield a measurable change in background radiation. Therefore if a TLD
is moved the baseline (background) for that location may be affected.
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The baseline environmental exposure analysis of 2001 through 2010 environmental TLD results
included an assessment of the standard deviation of the quarterly results and annual totals at each
control location. This is an appropriate methodology to determine the ability to detect radiation
exposure above background, described in ANSI/HPS N13.37-2014, “Environmental Dosimetry —
Criteria for System Design and Implementation”. The minimum differential dose (MDD) is defined
as the 90" percentile value of three standard deviations for the 2001 through 2010 data. This
results in 4.1 mR for the quarterly measurements (MDDgq or 30g) and 9.0 mR for the annual
measurements (MDD, or 30,). The quarterly and annual results expressed in Table 14 are
positive exposure if they exceed three standard deviations above the historical background for
either the quarterly or annual results. If not, the measurement is noted as “ND” for “Not
Detectable”.

An empirical determination of the background baseline for stations within the Exclusion Area
Boundary (EAB) is not possible due to the known plant related radiological activities (e.g., storage
and transport of radioactive materials) that occurred during the baseline calculation study period.
The average of the non-EAB stations close to the beach was approximately 15.0 mR per quarter.
A value of 15.0 mR per quarter was conservatively selected as the baseline for the REMP stations
located within the EAB.

In 1980 the Department of Energy (DOE) conducted an Aerial Radiological Survey of SONGS and
the surrounding area. The baseline/background value of 15.0 mR per standard quarter within the
SONGS EAB is consistent with the 1980 gamma exposure rates reported by the DOE for the areas
immediately north and south of SONGS, taking into account the reduction in environmental
radioactivity and background dose rates caused by the decay of atmospheric nuclear weapons
testing fallout since 1980.
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Table 14 - SONGS REMP TLD Data
Dist. Qtr. Quarterly Résults Baseline ‘;d quffd Quarterly Ann. 2015 Baseline
TLD | Location (mile | Baseline (mR) (e:l;) s Baseline A.I'? nual | Adjusted
, s) (MR) ’ : (MR) otal Annual
: f 1 2 | 3 4 1 2 3 4 (mR) (mR)
1| City of San Clemente 5.7 175 1708 | 1650 | 16.86 | 1701 | ND | ND | ND ND 69.9 67.45 ND
2 | Camp San Mateo— MCB 3.6 186 1821 | 1698 | 19.00 | 1857 | ND | ND | ND ND 74.4 72.76 ND
3 | Camp San Onofre — MCB 2.8 16.4 1643 | 1537 | 1642 | 1612 | ND | ND | ND ND 65.5 64.34 ND
4 | Camp Hormo— MCB 4.4 18.1 1827 | 1755 | 1801 | 17256 | ND | ND | ND ND 72.3 71.08 ND
6 | Old Route 101 (ESE) 3 114 1058 | 1082 | 10.77 | 1076 | ND | ND | ND ND 45.6 42.93 ND
8 Noncommissioned Officers' Beach Club 1.4 15.4 15.30 14.57 15.58 16.08 ND ND ND ND 61.8 61.53 ND
10 | Bluff (Adiacent to PIC #1) 0.7 16.4 1590 | 1612 | 1533 | 1572 | ND | ND | ND ND 65.7 63.07 ND
19 | San Clemente Highlands 4.9 17.8 17.94 | 1765 | 17.86 | 1766 | ND | ND | ND ND 713 71.11 ND
22 | Former US Coast Guard Station 2.7 17.9 1778 | 1770 | 1759 | 1782 | ND | ND | ND ND 7 70.89 ND
23 | SDG&E Service Center Yard (Control) 8.1 15.8 1558 | 14.75 | 1595 | 1516 | ND | ND | ND | ND 63.1 61.44 ND
31 | Aurora Park - Mission Viejo (Control) 18.6 18.5 1936 | 1728 | 1859 | 1920 | ND | ND | ND ND 741 74.43 ND
33 | Camp Talega— MCB (Control) 5.9 18.9 1865 | 1807 | 1926 | 1771 | ND | ND | ND ND 75.4 73.60 ND
34 | San Onofre School — MCB 1.9 16.2 1652 | 1618 | 1653 | 1536 | ND | ND | ND ND 64.7 64.59 ND
35 | Range 312 MCB 4.8 16.9 1430 | 1406 | 1553 | 1436 | ND | ND | ND ND 675 58.25 ND
36 | Range 208C — MCB 4.1 19.5 1795 | 1779 | 1907 | 1735 | ND | ND | ND ND 778 72.16 ND
38 | San Onofre State Beach Park 3.4 143 1344 | 1290 | 1350 | 1271 | ND | ND | ND ND 572 52.55 ND
a | T ’:;’)“"g Center - Mesa (Adjacent 0.7 174 1676 | 1619 | 1692 | 1562 | ND | ND | ND ND 68.4 65.49 ND
44 | Fallbrook Fire Station (Control) 17.7 14 1403 | 1474 | 1351 | 1403 | ND | ND | ND ND 56 56.31 ND
46 | San Onofre State Beach Park 1 12.2 1397 | 1270 | 1270 | 1276 | ND | ND | ND ND 48.7 5213 ND
47 Camp Las Flores — MCB (Control) 8.6 13.3 15.09 15.82 14.37 14.21 ND ND ND ND 53.1 59.49 ND
49 | Camp Chappo— MCB (Control) 12.9 142 1525 | 1460 | 1425 | 1369 | ND | ND | ND ND 56.9 57.79 ND
50 | Oceanside Fire Station (Control) 15.6 16.6 1642 | 1619 | 1516 | 1562 | ND | ND | ND ND 66.3 63.39 ND
53 2§LR§§°C°m“y°pe”m°"sce“wr 442 18.2 1913 | 1958 | 1839 | 1763 | ND | ND | ND ND 72.9 74.73 ND
54 | Escondido Fire Station (Control) 318 16.1 1653 | 1761 | 1567 | 1602 | ND | ND | ND ND 64.4 65.83 ND
61 | Mesa - East Boundary (PIC #4) 0.7 15.4 1444 | 1456 | 1462 | 1435 | ND | ND | ND ND 61.7 57.97 ND
62 | Camp Pendieton (PIC #5) 0.7 132 1225 | 1102 | 1273 | 1226 | ND | ND | ND ND 50.4 49.16 ND
63 | Camp Pendleton (PIC #6) 0.6 13.9 1375 | 1314 | 1380 | 1276 | ND | ND | ND ND 55.5 53.45 ND
64 | Camp Pendleton (PIC #7) 0.6 15 1453 | 1475 | 1498 | 1411 | ND | ND | ND ND 60.1 58.37 ND
65 | Camp Pendleton (PIC #8) 0.7 13.4 1204 | 1288 | 1279 | 1288 | ND | ND | ND ND 53.8 51.49 ND
66 | San Onofre State Beach (PIC #9) 0.6 14 1378 | 1347 | 1350 | 1290 | ND | ND | ND ND 55.6 53.65 ND
67 ;‘2’)"“9’ SONGS Evaporation Pond (PIC | ¢ 16.9 16.66 | 16.00 | 1635 | 1704 | ND | ND | ND ND 67.7 66.05 ND
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— T T T . ; o i Quarterly | ‘ 2015 | Baseline
| TLD | Location (?::lte Baseling Quarterly Results B et ey | ine | Annual | Adjusted
s) (mR) (mR) ‘ ‘ (mR) (mR) "I'oj_:_a‘l‘l _ A’nnlj‘al
68 | Range 210C - MCB 4.4 15 15.83 | 1521 | 1560 | 1391 | ND | ND ND ND 60.2 60.55 ND
74 | Oceanside City Hall (Backup Control) 15.6 13.3 1323 | 1372 | 1260 | 1246 | ND | ND ND ND 53.4 52.01 ND
75 | Gate 25 MCB 4.6 15.9 1527 | 16.26 | 1553 | 1537 | ND | ND ND ND 63.6 62.43 ND
76 | EI Camino Real Mobil Station 4.6 17.3 1751 | 1677 | 1694 | 1631 | ND | ND ND ND 69.4 67.53 ND
77 | Area 62 Heavy Lift Pad 4.2 19.2 1839 | 17.79 | 1891 | 1726 | ND | ND ND ND 76.9 72.35 ND
78 | Homo Canyon 4.4 11.1 1129 | 1115 | 1133 | 1043 | ND | ND ND ND 44.6 44.20 ND
11 | Former Visitors' Center® 0.4 15 1534 | 1575 | 1538 | 1551 | ND | ND ND ND 60 61.98 ND
12 | South Edge of Switchyard® 0.2 15 1672 | 16.20 | 16.92 | 1654 | ND | ND ND ND 60 66.38 ND
13 | Southeast Site Boundary (Bluff)® 0.4 15 19.78 | 2291 | 2214 | 2183 | 478 | 791 | 714 | 6.83 60 86.66 26.66
15 | Southeast Site Boundary (Office Bldg.)* | 0.1 15 1728 | 17.69 | 1652 | 1776 | ND | ND ND ND 60 69.25 9.25
16 | East Southeast Site Boundary ° 0.4 15 1489 | 1613 | 1462 | 1389 | ND | ND ND ND 60 59.53 ND
41 | OId Route 101 — East® 0.3 15 1526 | 14.81 | 1465 | 1504 | ND | ND ND ND 60 59.76 ND
55 | San Onofre State Beach (U1 West)® 0.2 15 1862 | 18.06 | 16.75 | 1757 | ND | ND ND ND 60 71.00 11
56 | San Onofre State Beach (U1 West)® 0.2 15 1744 | 17.84 | 1632 | 1651 | ND | ND ND ND 60 68.11 ND
57 | San Onofre State Beach (Unit 2)° 0.1 15 1513 | 16.47 | 1439 | 1443 | ND | ND ND ND - 60 60.42 ND
58 | San Onofre State Beach (Unit 3)° 0.1 15 1559 | 1682 | 1353 | 1325 | ND | ND ND ND 60 59.19 ND
59 | SONGS Meteorological Tower® 0.3 15 1761 | 17.65 | 1808 | 1775 | ND | ND ND ND 60 71.09 11.09
73 | South Yard Facility ® 0.4 15 1840 | 17.64 | 17.73 | 1690 | ND | ND ND ND 60 70.67 10.67

NOTES:

a. Station is within the Exclusion Area Boundary (EAB). The quarterly baseline has been estimated to be 15.0 mR within the

EAB.

b. ND indicates that the TLD did not measure exposure greater than 30q or 304 above the historical baseline, for that
location. See ANSI/HPS N13.37-2014 for information on the determination of 30q or 30a.
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b. Quality Control Duplicate Direct Radiation Samples

Duplicate Quality Control (QC) TLDs were installed adjacent to TLD #66 and TLD #67. The
duplicate TLDs agreed closely with the indicator TLDs, see Appendix C for results. These TLDs
were not required by the ODCM and are not included in the Statistical Summary of REMP Data.

c. ISFSI Direct Radiation Samples

Independent Spent Fuel Storage Installation (ISFSI) TLDs were placed in the vicinity of the ISFSI.
Data from these TLDs have not been included in the statistical summary of REMP data since these
TLDs are not required by the ODCM. The ISFSI data are listed and discussed in Appendix I.

2. Airborne Particulate, lodine, and Composite Isotopic Analyses

Air particulate samples were collected on a weekly basis from seven indicator locations and from
one control location. The samples were analyzed for gross beta activity, 1-131, and composited
quarterly for gamma isotopic analysis. Sample locations were selected according to the
requirements of the ODCM. These stations are located near the site boundary downwind from the
plant, based on the prevailing wind direction. '

Gross beta analysis is a measure of total radioactivity of beta-emitting radionuclides in a sample.
Beta radiation is emitted by many radionuclides, but beta decay gives a continuous energy
spectrum rather than the discrete energy lines or peaks associated with gamma radiation. Gross
beta measurements can only be used as an indicator of potentially elevated levels; it does not
identify specific radionuclides. Gross beta measurement data serves as a screening tool to
determine if further analysis is required.

All gross beta activity analysis results were above the MDC. The concentration of gross beta
activity in the samples collected from the indicator locations ranged from 0.0135 pCi/m® to 0.0790
pCi/m®, averaging 0.0346 pCi/m® of air. The concentrations of gross beta activity in the samples
from the control location ranged from 0.0198 pCi/m® to 0.0809 pCi/m?®, averaging 0.0388 pCi/m® of
air.

Per the requirements of the ODCM, Section 5, Table 5-1, an assessment was. performed to
determine whether the gross beta activity of the indicators exceeded 10 times the background -
(control location #16). The results showed that indicator locations maximum gross beta activity in
air in 2015 was 0.0790 pCi/m? which is less than 10 times the average background measured at
the control location (0.0388 pCi/m®). No further action is required by the ODCM.

Indicator samples analyzed for I-131 were all identified below the MDC. No action was required by
the ODCM.

In summary, average quarterly air particulate sample beta activity from the indicator stations and
control station have been compared historically through 2015. The average of the indicators trends
closely with the offsite control values. The comparison illustrates that SONGS has not contributed
to detectable levels of radioactive material in the environment around the plant. There has been
no detectable impact of the plant on air radioactivity. The beta activity measured in the air
particulate samples is from naturally occurring radioactive material. Gamma analyses are
performed on quarterly composites of the air particulate samples to determine if any activity is from
SONGS. The gamma analyses have revealed no radioactivity from SONGS.
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3. Ocean Water

Monthly ocean water samples were collected from three indicator locations in the vicinity of each
station discharge and from the control location at Newport Beach. The samples were analyzed for
naturally-occurring and SONGS-related gamma-emitting radionuclides. Quarterly composite
ocean water samples were analyzed for tritium according to ODCM requirements.

Throughout 2015, only naturally occurring radionuclides were detected in the monthly gamma
spectral analyses of ocean water. Monthly ocean water samples were also analyzed for tritium,
consistent with the State of California Department of Public Health (DPH) split sample program.
During 2015 all REMP ocean water sample results for tritium were below the count specific MDC.

The data indicate that the operation of SONGS had no measureable impéct on the environment as
measured by ocean water.

4. Drinking Water

In 2015, drinking water samples were collected on a monthly basis from one indicator location and
from the Oceanside control location. Samples were analyzed for tritium, gross beta, and naturally
occurring and SONGS related gamma emitting radionuclides. There is no drinking water pathway
for liquid effluent at SONGS.

No station related radionuclides were detected in drinking water during 2015. Gross beta activity
was identified in some samples, but gamma spectroscopy identified only natural radionuclides.
The operation of SONGS had no impact on the environment as measured by drinking water.

5. Shoreline Sediment (Beach Sand)

Beach sand was collected semiannually in 2015 from three indicator locations and from a control
location situated in Newport Beach. After collection, the samples were analyzed for plant related
and naturally occurring radionuclides. Only naturally occurring radionuclides were detected in all
samples. No plant related radionuclides were reported above the MDC. The operation of SONGS
had no impact on the environment as measured in beach sand.

6. Ocean Bottom Sediments

Ocean bottom sediments were collected in the vicinity of each of the four indicator locations and at
the Laguna Beach control location. The samples were analyzed by gamma spectral analysis for
naturally occurring and station related radionuclides. Only naturally occurring radionuclides were
detected in ocean bottom sediment samples collected during 2015.

Four non-ODCM ocean bottom sediment samples were obtained from two locations, Unit 2 ouffall
conduit and Unit 3 outfall conduit. The conduit samples were collected to measure the radiological
environmental effect potentially resulting from the minor conduit leakage. During 2015, all conduit
sample analysis results were below the MDC for station related radionuclides.

Therefore, the operation of SONGS had no impact on the environment as measured by ocean
bottom sediments.
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7. Marine Species (Flesh)

Species of adult fish, crustacean and mollusks were collected on a semi-annual basis at the
SONGS Unit [ outfall, the SONGS Units 2/3 outfall and from Laguna Beach control location. The
flesh portion of each sample type was analyzed for gamma-emitting station-related and naturally
occurring radionuclides. The results were subsequently reported to SONGS in terms of wet
sample weights. Because results based on a wet sample weight are most useful for calculating
doses, the results of sample analyses are summarized in terms of "as received" wet weights. No
plant related radionuclides were detected above the MDC.

Naturally-occurring were detected in marine species samples collected during 2015. The
operation of SONGS had no impact on the environment as measured by this sample medium. The
potential dose to members of the public from consumption of marine species near SONGS is due
only to naturally occurring radioisotopes.

8. Local Crops

Fleshy and leafy crops were collected semiannually in 2015 from the SONGS garden and from the
control location 21 miles SE from SONGS Units 2/3 midpoint. Tomato, lettuce and sorrel were
sampled in 2015, and only naturally occurring radionuclides were identified. No plant related
radioactivity was detected. It is concluded that in 2015 SONGS had no measurable impact on
local crops.

9. Soil

To determine if there is evidence of a build-up of radionuclides in the land near SONGS, indicator
soil samples were collected from Camp San Onofre, Old Route 101, Basilone Road and the East
Site Boundary (Former Visitor's center). A control sample was obtained from Prince of Peace
Abbey in Oceanside. Surface soil was collected from all indicator and control locations at the
depth of 3 inches. The sampling protocol is consistent with the procedure described in HASL-300.
Soil sampling is not required by the ODCM.

Soil samples were analyzed for naturally-occurring and SONGS-related gamma-emitting
radionuclides using gamma spectral analysis. 2015 soil samples yielded naturally occurring
radionuclides and Cs-137 was detected in one (1) indicator sample. Cs-137 in environmental
sediment samples is attributable to residual nuclear weapons testing fallout or to the Fukushima
accident.

Cs-137 and strontium-90 (Sr-90) were detected in soil profile analyses conducted in previous
years. These radionuclides are mostly due to the nuclear weapons testing fallout depositing on
soil and retention of these radionuclides due to their long half-lives. The presence of Cs-137 in the
indicator and the control locations in previous years supports the conclusion that the major source
of this radionuclide is fallout deposition or Fukushima. During 2015, the operation of SONGS did
not have a measurable effect on the environment as measured by soil samples.

10.Kelp

Kelp was collected in April and October of 2015 from the San Onofre kelp beds, San Mateo kelp
bed, Barn kelp bed, and from the Salt Creek control location. Upon collection, the samples were
analyzed by gamma-spectral analysis for naturally-occurring and station-related radionuclides.
Naturally occurring radionuclides (such as K-40, Th-228 and others) were detected in several
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samples in 2015, from both indicator and control locations. One indicator location sample from the
San Mateo Kelp bed identified 1-131. lodine-131 is a radionuclide that is produced and released
from operating nuclear power plants. However, SONGS nuclear fuel is stored in spent fuel pools
and not generating 1-131.

[-131 has been detected at indicator and control locations in previous years. |-131 data in ocean
water samples near SONGS have been consistently indistinguishable radiologically from
background. The northern control locations are too far away and in the predominantly upstream
current direction for the 1-131 activity to be attributable to SONGS. The Salt Creek control kelp
sample station near the San Juan Sewage Plant outfall has consistently yielded the highest I-131
activity measured in kelp. The San Juan outfall has consistently yielded 1-131 above radiological
background. Figure 10 shows a relatively close correlation between indicator and control
locations over an extended period, further supporting the assessment that the likely source for this
radionuclide is external to SONGS.

Figure 10 - 1-131 in Aquatic Kelp

Refer to Figure 11 for the relative location of the kelp beds, the San Juan Sewage Plant outfall,
and the SONGS outfalls. The data strongly support the conclusion that the 1-131 detected in kelp
is attributable to medically administered 1-131 discharged through the San Juan Sewage Plant
outfall and not to the operation of SONGS.

Although deer meat is not part of the exposure pathway in the ODCM, beginning in 2008 and
continuing through 2014 samples of deer meat and bone harvested from road kill were analyzed
for Cs-137 to evaluate deer meat as a potential exposure pathway. Road kill deer are sampled in
accordance with a California Fish and Game scientific permit issued to the Camp Pendleton Game
Warden. In 2015, no deer samples were obtained by the game warden, so no results are reported.

11.Deer

Page | 38
|
|
1



Appendix B 2015 AREOR

A
e ; N S99 R I’] - /
s oo PN \ 1 Y S 4
", N\ )d‘ o
\\ o B \ 7 | L~ /
L T / T N, Raf - \ i ; 4
e : e Y o T e //
e “, ; v B o P
¢ \\\ : R ‘ \ } /
0« Tommnts o Daach et M "“-\\,’ N amt® | /
By g™ { i) P
Bar Juan t’m{n - ! ‘\ "“_,_»dw"‘:"“ ’ "“;Nw*\
/ o P Ny \‘\ N A / I’( f i //
Wiy v 4 | .,
\\\\\‘ \ o~ \\ Sa v!«{' f § ‘x' Secior B \7{
i ol P L NrwW . | NNE ™
= St Sy Siae o ;‘/‘ LY \ y \ 18 " / *, e
I, ™, ! / p. o 1 Sector A 4( ' ’ § \"\ ,/.f
y 7. 1 Witymter Bientt Art el Hinoh \ 5 RN /A / u, /__,»“
el b Wbvmuter Mottt Artificst Mg . . ING \ ‘ %
"'N__vm.._‘_m_‘ _L /\\ ::“:1 L./ g g § // Secior © J\/'\":
iy o ., % Ay / NE
i L 1 peotmr P o, B\ . /’/ \
T i —— { whw R A 7‘*—& g, \
| T —— 4 \ | :
i, " j—
f ] z?m 3 et N Tt o o
! Bector KN . ‘N Y i A &
SONGS Lo i i e ’» 3 ?-»cxcr(:
{ S S N\ S24, :
2014 Kelp Samples s / , e
e, T _r‘w'*"'“"mw_ Soctor M ’ . 2 T——
Octoei it WEW / h - San S Sector |
O Lrstn 203 Nudpowy g b 3 ~ st J/’
* Sar Junr Cgtfss /
s A uBOER » S.’m:.tl.n i Sector G
sw |F
. o !
v " o o Soctor K / Sactow H
v " N, SSW Socter J | SSE
i 2 /f-/ o s
(o) &
R4 Ae D ABE R Y o ~— -
‘ _ o
e N ~ Facific Ocean / Tﬂmwﬁ*m‘w G - Raen e, Tiod 3
5 I / \
i o Py Ralg Bl A\\
N 4 / t& N

Figure 11 - Kelp Sampling Locations

12.Correlation of Effluent Concentration to Concentrations in the
Environment

In accordance with 10 CFR 50 Appendix |, Section IV, B.2, data on measurable levels of radiation
and radioactive materials in the environment have been evaluated to determine the relationship
between quantities of radioactive material released in effluents and resultant radiation doses to
individuals from principal pathways of exposure.

REMP samples, both terrestrial and marine, indicated no accumulation of plant-related radioactivity
in the environs. No samples exceeded investigation levels and, in fact, all samples with detectable
activity were not statistically different from controls and were therefore attributed to non-plant-
related sources-past nuclear weapons fallout, Chernobyl, Fukushima, and medical iodine releases
in sewage. As such, the operations of SONGS did not have any measurable effect on the
environment.

The regulatory requirement to evaluate the relationship between quantities of radioactive materials

released in effluents and the resultant radiation doses to individuals may be summarized by the
following conclusion:

Page | 39



Appendix B 2015 AREOR

SONGS’ effluent program releases are evaluated annually to determine the receptor(s) with the
highest hypothetical dose. The 2015 REMP sample data indicated no accumulation of plant-related
radioactive materials in the offsite environment, thereby lending confirmation to the adequacy of
the in-plant effluent controls program and dose assessments. There is no off-site environmental
radioactivity that can be compared to effluent releases.
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B. Statistical Summary of REMP Data for 2015

Table 15 - 2015 Quarterly Gamma Exposure (mR/std. gtr.)

2015 AREOR

Pathway Type and Number Ll;g]vi:e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis D . Locations Mean . Locations Reported
. etection ) Name, Distance and
Unit) Performed (LLD) (Range) Direction Mean (Range) Mean (Rajge) Measurements
TLD i
_ 15.69 (152/152) Southeast Site 22 (4/4) 16.06 (66/66)
Direct Exposure Gamma 218 5 (10 - 23) Boundary (Bluff) 20— 23 (12 - 20 0
(MR) 0.4 Mi. ESE (20-23) )
NOTES
a Indicator location TLDs include all REMP TLDs 5.0 miles or closer to SONGS 2/3 midpoint
b Control location TLDs include all REMP TLDs more than 5.0 miles from SONGS 2/3 midpoint
¢ TLD data excludes QC TLDs, transit dose TLDs, and ISFSI TLDs
Table 16 — Weekly Airborne Particulates Gross Beta (pCi/m®)
Pathway Type and Number Ll;;vi\;e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis - . Locations Mean ; Locations Reported
Unit) Performed DetheLcl;I)o n (Range) NameI,JiDr;s:tai:;e and Mean (Rangg) Mean (Range) Measurements
Air Filter
. 0.035 (364/364) , 0.039 (52/52) 0.039 (52/52)
Inhalat B 416 .01 Mesa EOF 0.7 Mi. NNW
'('p::n:‘;)" Gross Beta 0.0 (0.013-0.079) | o0 ' (0.018-0.075) | (0.020—0.081) 0
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Table 17 — Weekly Radioiodine 1-131 Activity (pCi/ms)
Pathway * Type.and Number LI};\?;e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis D . ‘Locations Mean . i Locations Reported
s } etection Name, Distance and A )
Unlt) | <Performed (LLD) b (Range) Direction Mean (Range) Mean (Range} Measurements
Activated
Charcoal
i . 1-131 415 0.07 < LLD °(0/363) <LLD <LLD <LLD (0/52) 0
Inhalation
(pCiImS)
NOTES
a This table summarizes the weekly air iodine 131 cartridge data above the MDC. lodine 131 has an 8 day half-life. With
reactor shutdown, it is no longer a radionuclide attributable to SONGS
b LLD is the a priori limit as prescribed by the ODCM.
c

The Term <LLD as used means that results had no detectable activity above the minimum detectable.

Table 18 — Quarterly Composite Airborne Particulate Gamma Activity (pCi/m°)

 Pathway, ‘ 7Typ_e and Number ’ LIEr(:mviﬁ:f— All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis D . Locations Mean . - Locations Reported
. : etection X Name, Distance and i
€ R y B2 R
Umt) Performed (LLD) ) (Range) Direction Mean (Range) _ Mean (Range) Measurements
Air Filter
Inhalation ii’tzg's 32 | Various < LLD (0/28) <LLD <LLD <LLD (0/4) 0
(pCilm?)
NOTES

a Natural occurring radionuclides (Be-7, Th-232 and others) were observed in quarterly composite air samples in 2015.
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Table 19 — Monthly Ocean Water Activity

a Natural occurring radionuclides (Pb-214, Th-228, Th-232 and others) were observed in samples in 2015.

Pathway Type and Number LLir‘:ivi:e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement - of Analysis. Déte ph Locations Mean . Locations Reported
. ction Name, Distance and )
Unit) | “ Performed (LLD) (Range) Direction Mean (Range) Mean (Range) Measurements
Wat:
Ocean Water Gamma 5 | \arious < LLD (0/60) <LLD <LLD <LLD (0/12) 0
(pCi/L) Isotopic )
NOTES
a Natural occurring radionuclides (K-40 and others) were observed in samples in 2015.
Table 20 — Quarterly Ocean Water Tritium (pCi/L)
Pathway Type and Number Ll?:qvi\;e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis Detection Locations Mean Name. Distance and ] Locations. Reported
Unit) Pgrf('frmed (LLD) (Rangg) Direction Mean (Range) Mean (Range) Megsurements
Ocean Water Tritium 16 2000 <LLD (0/16) <LLD <LLD <LLD 0
(pCilL)
Table 21 — Monthly Drinking Water Activity ,
" 'Pathway |. Type and Number ngn?nvi:e;f All Indicator Location with Highest Annual Mean Control Non-routine
{Measurement of Analysis D . Locations Mean . Locations Reported
: . . etection ) Name, Distance and )
Unit) | _Pgrfor”med (LLD)' (Range) Direction -Me‘an (Range) Mean (Range) Measurements
Drinking Water | Gamma ), |\ <LLD (0/12) <LLD <LLD <LLD (0/12) 0
(pCi/L) Isotopic
Drinking Water 2.350 (2/12) Camp. Pendleton 2.0 Mi. 2.350 (2/12) 5.052 (5/12) )
. B 24 4
(pCilL) Gross Beta 1.906 — 2.793 NW 1.906 — 2.793 3.237 - 6.985 0
Drinking Water . Camp Pendleton 2.0 Mi. s
(pCilL) H-3 24 2000 < LLD (0/12) NW <LLD (0/12) <LLD (0/12) 0
NOTES
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Table 22 — Semi-annual Shoreline Sediment Gamma Activity (pCi/g)

2015 AREOR

Pathway. Type and Number I_lee;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis . Locations Mean | . N Locations Reported
Unit) Performed D?ﬁ_cg;) n (Range) Namebg;s:;::e and .Mean (Range) Mean (Range) Measurements
Beach Sand G
Direct Exposure amma Various <LLD (0/6) <LLD <LLD <LLD (0/2) 0
. Isotopic
(pCilg)
NOTES . ' '
a During 2015 naturally occurring Ac-228, Bi-214, Pb-212, Pb-214, Ra-226, Ra-228, Th-230, Th-232, TI-208, U-234, and K-40
were detected above the MDC in most shoreline sediment samples.
Table 23 — Semi-annual Ocean Bottom Sediment Gamma Activity (pCi/g)
Pathway Type and Number | - 'LIEr?nvi\;ec:f All Indicator Lo‘{cat'ionwith Highest Annual Mean Control: Non-routine
(Measurement of Analysis - . Sbodt Locations Mean . e Locations Reported
Unit) Performed D?:_GLCS)O n (Range) Namel,)g;scttai::e and . Mean (Range) Mean (Range) " Measurements
Waterborne '
Ocean Bottom Gamma .
Sediment Isotopic Vanous < LLD (0/12) <LLD <LLD < LLD (0/2) 0
(pCilg)
NOTES
a During 2015 naturally occurring Ac-228, Bi-214, Pb-212, Pb-214, Ra-226, Ra-228, Th-230, Th-232, TI-208, U-234, and K-40
were detected above the MDC in most ocean bottom sediment samples.
Table 24 — Semi-annual Marine Animal Gamma Activity (pCi/g)
Pathway | Type and Number L'?g‘vi:e;f - All Indicator Location with Highest Annual Mean Control Non-routine
(Measuremerit of Analysis L, Locations Mean . Locations Reported
Unit) Performed ‘ Ditfl_cg—)o n (Range) Nameég;s:;(r:zg and Mean (Range) Mean (Range) Measurements
California Mussel | Gamma Various <LLD (0/4) <LLD <LLD <LLD (0/2) 0
Ingestion (pCi/g) Isotopic
Spiny Lobster Gamma 6 Various <LLD (0/4) <LLD <LLD <LLD (0/2) 0
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Ingestion (pCi/g) lsofopic
Sheephead Gamma 6 Various <LLD (0/4) <LLD <LLD <LLD (0/2) 0
Ingestion (pCi/g) Isotopic
Sand Bass Gamma 3 Various <LLD (0/3) <LLD <LLD N/A 0
Ingestion (pCi/g) _Isotopic ]
Kelp Bass Gamma 2 | Various <LLD (0/2) <LLD <LLD <LLD (0/1) 0
Ingestion (pCi/g) Isotopic
NOTES )
a During 2015 naturally occurring K-40 and other radionuclides were detected above the MDC in samples.
Table 25 — Semi-annual Local Crops Gamma Activity (pCi/g)
Pathway Type and Number L'F::'i:e; £ All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis Detecti Locations Mean o Locations Reported
. etection ) Name, Distance and
Unit) | vPerformed (LLD) . (Range) Direction Meap (Range) Mean (Range) Measurements
Sorrell Ingestion | Gamma 3 Various <LLD (0/2) <LLD <LLD <LLD (0/1) 0
(pCilg) Isotopic
Tomato Ingestion | Gamma = |\, 0. <LLD (02) <LLD <LLD <LLD (0/2) 0
(pCilg) Isotopic
Lettuce Ingestion | Gamma 1 Various N/A <LLD <LLD <LLD (011) 0
(pCilg) Isotopic
NOTES
a During 2015 naturally occurring K-40 and other radionuclides were detected above the MDC in samples.
Table 26 —Annual Soil Gamma Activity, 3" Depth (pCi/g)
. Pathway . | Type and Number Ll?:jvi:e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis =~ D . Locations Mean . ; Locations Reported
: g ) etection Name, Distance and ’
U.nlt)r Performed (LLD) (Range? Direction Mean (‘Range)> ‘ Mean (Range) Measurements
_ ‘ Gamma Various <LLD (0/4) <LLD <LLD <LLD (0/1) 0
Soil Ingestion Isotopic 7
Cil 0.333(1/4 .0 Mi. 0.333
(pCilg) Cs137 5 0.18 (1/4) Old Route 101 3.0 Mi < LLD (0/1) 0
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NOTES
a

2015 AREOR

During 2015 naturally occurrihg K-40 and other radionuclides were detected above the MDC in most samples.

Table 27 —Semi-Annual Kelp Gamma Activity (pCi/g)

: Pathway Type-and Number Lli::\‘?;e;f All Indicator Location with Highest Annual Mean Control Non-routine
(Measurement of Analysis D . Locations Mean o Locations Reported
p etection Name, Distance and
FJn,lt) _ | Performeq (LLD) (Range) Direction Mean (Range) Mean (Range) Mea§urements
_ Gamma Various <LLD (0/6) <LLD <LLD <LLD (0/2) 0
Kelp Ingestion Isotopic ) » . :
(pCilg) 1131 8 0.015 0.032 (6/6) San Mateo Kelp Bed 0.041 0.025 (1/2) 0
) (0.013 — 0.069) 3.8 Mi. WNW (0.013 — 0.069) (0.021 — 0.029)
NOTES
a 1-131 was confirmed above the MDC in 7 of 8 kelp samples. 1-131 is known to be a constituent of sewage plant discharges
due to medically administered |-131. The activity of I-131 in the control sample (Salt Creek — about 11 miles up coast from
SONGS) has historically been higher than the 1-131 activity in kelp closer to SONGS.
b During 2015 naturally occurring K-40 and other radionuclides were detected above the MDC in most samples
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A. Summary

All REMP samples are collected, shipped, and analyzed in accordance with NRC Regulatory
Guide 4.15. Marine radiological environmental samples are collected by a vendor, MBC
Environmental, per the vendors Quality Assurance manual. REMP sample analysis is
performed by the Contracted Environmental Analysis Laboratory (CEAL) in accordance with the
Laboratory Quality Assurance Plan. During 2015 the CEAL was General Engineering
Laboratory (GEL). The CEAL for REMP TLDs was Stanford Dosimetry.

B. Quarterly Duplicate TLDs

SONGS deployed a duplicate TLD package in the same location and canister as TLD 66. The
quarterly dose measured by these separate TLD packages is statistically equal.

Table 28 - 2015 Quarterly Duplicate TLD Data Comparison

TLD # 15T QUARTER 2"° QUARTER 3" QUARTER 4™ QUARTER
TLD 66 13.8 +0.80 13.5 +0.92 13.5+0.64 12.9+0.76
TLD 200 13.5+ 0.96 13.9 + 0.66 13.8 + 0.60 12.5+0.53
NOTES:

a. Datais reported as mR per standard quarter £ 1 sigma

C. Annual Duplicate TLDs
Table 29 - 2015 Annual Duplicate TLD Data

TLD 67 (mR) TLD 201 (annual duplicate)
(January 2015 to December 2015) (July 2014 to June 2015)
66.1 ' 64.3

Table 30 - PIC Data Compared to TLD Results

Quarterly Exposure  Quarterly Exposure
(mR) (mR) -
PIC 2 18.7 TLD 67 16.7
PIC 3 19.0 TLD 40 16.8
PIC 4 17.3 TLD 61 14.4
PIC5 16.2 TLD 62 12.3
PIC9 16.5 TLD 66 13.8

NOTES:
a. PIC Data is converted from average hourly exposure from Q1 2015.
b. TLD Data is standard quarter Q1 2015 results.

The results from the installed PICs is generally higher than the results obtained from TLDs.
However, the magnitude of the exposure is consistent with results seen in previous years, and
within the expected variations to be seen between these measurements.

As of June 8, 2015, the Permanently Defueled Emergency Plan (PDEP) no longer requires the

use of PIC measurements. The direct gamma measurements provided by TLDs will continue to
be implemented in the site’s REMP. The use of TLDs for measurement of the gamma direct
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dose component is performed in accordance with NRC Regulatory Guide 4.13, Rev. 1, meeting
specified performance criteria for TLDs. Data from PIC measurements will no longer be used
for TLD comparisons in the future.

D. Calibration of Air Sampler Volume Meters

Air samplers undergo annual calibration using standards referenced to NIST on all REMP air
sampler gas meters. When the gas meters are removed from service, the meter is calibrated
and the calibration reports are reviewed for bias. This is an a posteriori review of the gas meter
performance to evaluate method bias and to identify possible outlier analysis results. No
anomalies in post calibration occurred.

E. Interlaboratory Cross-Check Program:

The CEAL participates in a number of independent cross check programs, including the
National Institute of Standards and Technology (NIST) and Analytics cross-check programs. A
summary of the cross check data is included below.

Per the 2015 Annual Environmental Quality Assurance (QA) Report, GEL was provided one
hundred fifteen (115) individual environmental analyses. The accuracy of each result reported to
Eckert& Ziegler Analytics, Inc. is measured by the ratio of GEL'’s result to the known value. All
results fell within GEL'’s acceptance criteria (100%)

In 2015, the environmental TLDs, routine quality control (QC) testing was performed for
dosimeters issued by the Environmental Dosimetry Company (EDC). During 2015, 100%
(72/72) of individual dosimeters evaluated against the EDC internal performance acceptance
criteria (high-energy photons only) met the criterion for accuracy and 100% (72/72) met the
criterion for precision.

The CEAL's performance meets the criteria described in Reg. Guide 4.15.
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F. Analytical Laboratory Cross Check Program Summary
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MAPZP | 2rdnR015 | LENERS gf‘;j’gi-w' Sail 53¥e hManganese8L 31250 1158 8351557 Acoerabls
MAPED | 2ndn2015 | TEMSIS gﬁgrzs Sot 51¥e Nickel-£3 <21 448 314382 Ascentaris
MAPED | Znd2Di1S | EE4151S ?:.A‘F;EZP‘E‘ Soil 53Ko Punonium=-235 €03 829 £3.7-10e.1 | Accegiabis
VAPPSR | 2ra2015 .I:Eiiiﬁs :::;_?- = ol SIKS pggfuﬁ 2.1 70.8 £3.6-32.0 | Acocegatis
VAFREP | 2nd2015 | EHSIS é -E;E- Sail S53¥Kg PO3sSIUM~T €24 522 235308 AcscEpiis
MAPEP | 2rd2015 | E241511S l!-’_".—";-Z:E:—:f‘ ol SIKg Strontum-<C €31 553 L57349 Asoeratis
MAPEP | Ind201S | LESMS If.:r;}.?:vi‘ Sait 53Ky Teehnefunsy 634 BET £07-1127 Aco=gatie
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MAPER | 2ndR015 | [ENMSMIS g£§=1s- Soil BSIKg Urankum-233 202 201 1241281 ASCERENE
NAFPEP | 2nan2015 | LEN15i15 Eég_?- = Soit 53K0 S-S5 $193.0 102 7451383 Asoenatis
MARPER | IndR015 | [EMSS i}:f\g?ns‘ ‘W3 EQL AMEISIUM-241 0657 Q.€84 045E<).E53 | Asosotabls
MAPSP | 2md2D1S | GEMENiS 1;5;-"1:- Waer EQL Caslum-134 2020 235 15.8-306 Asoels
VAPPSR | 2ndR015 | [€M5135 :::\%;—15— ‘NI EQL Cesumn-137 19.7 1%.1 134-248 Acceatls
Page7of i1

GEL Usboratzrivs ¢ PeBn UL Mk WO D0 leir b Oakan S A PRATHAN F MR anwplbiver

Page | 54




APPENDIX C 2015 AREOR

LATER{E-
MAPER ) Ina201S | LENHSAS ) sawen W EQLl Coo3t-57 k2l 2.8 205388 | Accenatle
MASES-13- Fadse ¥s
MAESP | Zrd2D15 | DEV15N5 | raw2 W BQL CooAtad 0.0 Test AOCEXAE
JEATES T
MAPET 2raRGis | LE/15A15 | mawea Wag EQL Hyoroos3 £33 5£3 I3L-732 ASCEDLANIE
VASER- -
MASED | Zra2015 | 0841515 | sawnd Wxer Eql ron-iS &.8% 5.58 SEraae | Asospanls
LIAFEF-4T- Fase Fos
MAFED | Ind20iS | D€EA18715 | saavan W EqQ’L MancanesaId £.314 Fest Ascaoiabis
IASEECTE- Fdse Pes
MAZSP | 3rdbts | CE1508S | sewwan Wz BQL NIKE-E3 0.350 T28! Ascronable
MASES-IE-
MAPER | Ird2015 | LEAS1S | i W3 EqQL Firtcoium-235 L0132 00088 Sens, Eval. | Asoematis
IIARER- 15 FLroniim:
VAFSD | 2nd2015 | CEH5HS | vawe WEer EqL 2350240 £v70 0632 0.532-1.082 | Asoezeabis
LIATEE- 45 Fadsz Pus
MAFER | Ind2015 | LE11311S | mewa2 Was L Poassiuntd D152 Test AORR A
MAFSR | IZra28iS | ENEfS NI EQL Srontum-2C 8.23 8.4 6.54-12.32 | Acoeniabls
MAPEE 1 2nd2013 | DEMSIIS | aawzn W EqQl Jechnetumg3 292 3.18 223213 | Acoentatls
WAFERTS
MAFER | 2rd2015 | [E18/15 | aswny Water EQl Uranumn-234233 .18 .14 01040162 | Asdeesnis
LAFEF-TE-
| Mreee | 2ran0ts | EE1505 | aswas wWxe EQL Umnlum233 0818 2570 0.56-198 | Asceotaniz
LAAFER-1E-
Ma2ER | 2na2015 | LEA115015 | raswan W EqQL Zre-55 39.500 13.2 12.8-23.8 | Acoentatis
SMASE1E~
MASEPR | 2nd2015 | LEH5715 | wawal NI EQL Zres Aloha 1.052 1.0€6 8.320-1.812 | Asomtanls
Ao
MAPED | 2rd2015 | LE2118415 | wawe2 N EQL Gress B2t 3220 2.7 1.85=2.18 Aooeatis
IIAEE =15 0.0103
MaeeD | Zraents | £E0150S | Ao Finee vysIToe Uralune235 0012 2.033 £.0191 Acceceabls
MAFER IS
MAPSP | 2raR015 | LEH151S | Ren Fiter vyEITEe Uranlum235 TE5 7.56 557-10.35 | Acceoratis
IASES- 15
MAFER | 2ra2015 | E£118485 | aeran Filtse vysamge Uranksr-To3l 7.3 8.0 5.58-10.35 | Accsmadie
MAFES T 0.0477-
MAFZS | ZrdR015 | TEN1561S5 | meman Fiter v3sImeie | Amessun-24% pACEYS 2.0€3 L0535 Ascestatie
MAFEFE-
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MAFER-1Z- T
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Ma=ER | 2nd2015 | LE1845 | Reman Flits Belsangz 239245 OO7AE [shhires 0.110% ATcEpanls
LATER-15. Faise POS
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LA ES.125- 0.0103-
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AAFES- 15
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VAFEF-15-
MAZED | IndR015 | DEMSAS | meman Filler BosITOE Jress 0.E5T Q.63 0.58-1.08 | Accasiable
SATER~ 15~
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SAFER-IE-
MAPEDP | 2nd20158 | DE/1SMS | o2 Vegeizion | Besamole pruroaun-238 0.0 8.5ES 0050-0.111 | Asceanis
VASES-1Z- FrIonjune
MAPED | 2na015 | {€15415 | Revio Vegstxien | Be'saToia 238240 L0538 0.062 0.058-0.122 | Ascematis
MASES-IE
MAPEP | 2nd2015 | TEMSIS | mevaz vegataon | Bo'sampi Suonsamy st 0.852 1.L8 0.76-1.40 Acsosmatls
MATEF-15 905 |
MAPER | 2ndd2015 | DEMSS | mevaz VegelXicn | Bassamola | Uranum-234/233 £.023 2.422 fefacix) ASCEXatlE
LAFEFIZ.
MASED | 2na2Dis | O8HES | Revaz Vegsigion | Bosamol Uranium-238 5123 0.128 £.080-0.165 | Acceplatie
ATES- - FASE P0G
NMAPEP | 2nd2015 | GEMSIS | "ol Venetaion | Bosamola Jne-55 -0.0088 TEst ASCERILE
LLATER-E-ErE-
MAPED | 2nd2015 | DEMES | 32 Filteq. Bo'samoi Sreasumees 21.7 275 A334LE Acoeoabie
LIATES-15-Sr5-
MAPED | 2naeDis | eSS | 30 Filter Basamie Srontum-so £7a% 156 D74-1.38 | Asoemabis
IAFERIE-Ere-
MAPED | 2ndRB18 | TEMsS | 32 NI EQl 0Cine-128 1.72 148 1.04-1.58 Acceytatis
ERA 2ra2015 | £518/35 | MRAD-22 Soil pllig Acnium-228 1020 1250 321720 | Acteonaiie
ERA 2nd2015 | £51915 | MRAD-22 Soit Polkg A28 1213 1560 §78-1850 | Azceoalie
ERA 2na2015 | £313185 | MRAD-2Z ot plixg Blsmuthr212 1030 1780 4742620 | pAccetaris
ERA 2nd2015 | G815 | MRaD-22 Soil pli%g Bismuenr212 4340 4430 25705280 | Acealle
ERA oGS | LSS5 | MRAD-22 Sait pltig Caglum-134 €020 530 S180-7E80 | Ascenatis
ERA 2nA2G615 | TE%IS | MRAD-22 ot pCixq Cealum-137 1520 1480 1120-1220 | Acceotatis
ERA 2nd2015 | $EMG/15 | MRAD-22 Soil [Clxg Con3lt-50 2010 18£8 1270-2500 | Accediatie
ERA 2ndRbIS | LSS5 | MRAD-22 <ail eclag Le3g212 1200 1230 E05-1710 Acceatls
E 2n@2015 | £SNM8015 | MRAD-22 Soil plixg La3d214 4850 2520 2ELLETE0 | AscEduatis
ERA, 2nd201S5 | ESNMRNIS | MRAD-2Z Sai g ManganesatL <298 =103 o-1020 Asoestie
ERA 2nd201S | £515015 | MRAD-22 Soil oCiig Pluterium-238 g7a 8t3 €00-1320 | Accemanle
£ 2od 2015 | LSS | MRAD-22 Sail pClxg Parorium-232 1220 1210 7911670 | Accematiz
ERA 2ra2p1s | ga13i1S | MRAS-22 Soil polag Potasghum-23 30900 187C0 T810-142 Ascegaatie
ERA 2naR2D15 | L&Y | MRAD-22 SO PClXg Sroaium-<o 1230 1340 T40-3E€D Accepiatic
ZRA 2nanDis | 0SM3ieS | MRAD-2Z Sol polkq Ihonum-234 3840 3820 12307320 | Asoegtatis
ERA 2nd201S | ESMRIS | MRAD-22 <ol oClikg aly vy €030 7138 SA30-2470 | Accentatie
ERA 202015 | DS9S | MRAD-22 Sal pClig Uranium-224 3T5L 3320 2505050 | Accematie
£ 2na2018 | E5M30ES | MRAD-22 Sol o3t} (o] Uranlum-233 3858 3350 25104230 | Acceatic
ERA 2ra2015S | C318i15 | MRAZ-22 Soil polxg Uranlum-Toml 7318 7350 S330-10500 | Accegtatie
ranivm-
ERA 2rd2D15 | £518/15 | MRAD-2Z Soil uskg To3{M355} £030 7130 SEB0-8270 | Asoematis
ERA 2nd2015 | ESMSS | VMRAD22 Sai poing Uraniunr232 4023 2320 2200-5080 | Azcematie
ERA 2nd2015 | 5115 | MRAD-22 Eaoil pCikg Uranium-238 4230 3350 22102638 | Acceoatis |
ERA 2nd2015 | ESMIS | MRAD-22 Solt pLikg Uranium-To! £477 7950 £330-10500 | Acceplatie
Wranum-
ERA 2nd201S | LEI815 | MRAD-22 Soit ugka TotI(mass) 035 7120 S580-3470 | Aclepiabiz
ERA 2nd2015 | §S51871S | MRAD2Y Sal Jioli ] Uranium-234 4450 3520 2400-5080 | Ascediatic
ERA 2ra2015 | CE1801S | MRAD2D SOt poiag Urantum-238 & 33¢0 22108530 | Accedais
ERA 2raR015 | ESNMSIES | MRAD-22 Soit o3y | Umsnium-Tol! EE33 7350 433C-18£02 | Aseepiabis
Lrarium-
ERA A0S | £SN137S | MRAD-22 Sol uzke Totiimass) 12008 7130 SAR0-24V0 | Ascentatis
uranium-
ERA Ind2015 | CENMG/IS | MRAD-D2 Sot uske TetIim3ss) 12800 11850 63IVC-1280) | Accepiatis
ERA 2na201S | £3MeMS | MRAD-22 Veqetzten |° pCixg Lranhum-234 2553 310 207LLCE0 | Acoramatis
ERA 2na2D15 | £813015 | MRAD-2% VeJstaion pCi%g Uranium233 303 3130 2090-3560 | Accepalis
ERA 2nar2015 | E518/35 | MRADDE Vegeixion poixg Uranm-Toma! ETIS 420 43507640 | Accemmatie
ERA 2raRGis | ESMSS | MRAD22 Vegetion XS Lrworigm. YetaWe mand @370 6230 35205710 | Acoemalis
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12C0
ERA 2nd2015 | C5A180S | MRADW22 Vegstxion oCixg A2l §130 2220 25805770 | ALcematis
SRA 2nd2015 | LSS | MRAD-22 feQsEin oG Ceslum-132 2210 2580 1700-3240 | Acoplaliz
ERA and2015 | TSNS | MRAD-22 VegstIion ©olkg Caslum-137 1790 1810 1310-2830 | AccepBtie
ERA 2nd201S | CSMIS | MRAD-22 VeQsRin polag Coo-30 1572 1520 1050-2180 | Accentikle
ERA 2rd2015 | CSMIS | MRAD-2D Vejstgion ocing Cunum-222 1370 120 E58-2120 | Acoediatis
ERA 2ra2Gi8 | CESAS | MRAD-22 fegEtion oolxg - Mancanece-tl =31.1 =30 2-33¢ AZECatls
ERA 2ndR015 | 0913615 | MRAD-22 Vegstaion polg FRAIUT-238 4700 3BE0 21505020 | Acosplatis
ZRA 2rd2015 | ESM1SNS | MRAD-DD Vepstion jomyt Pltonum-233 2129 2150 :S"TC:STEO Accepratis
5,
ERA 2rd2015 | £S13715 | MRAD-22 Vesiicn £oikg PORESUTLD 33100 33ECO :‘;’-%30- Accenatis
ERA 2nd2015 | GSMSMS | MRAD-2Z Veqstica [olxg Sronlum-sC £¢20 550 37503740 | Acosoatie
ERA 2ndR01S | CSHBMIS | MRASDS VeQstEen 6olxg Urantume232 323 3150 2070=2LE0 | Accepmtiz
ERA 2rd201s | CSISIS | MRAD-22 VegstEen eCixg Uranium-233 3343 3130 DO9C-35C0 | Ascepi3tis
ERA In@201S | L8915 | MRAD-22 Vejstaion £CUkg Uraniur-To3l £722 220 A350-7520 | Accepiatis
ERA 2rdR015 | CEM3/1S | MRAT-2Z Viegetaien ueXo Lmmriree Tombis ans) 1003C 2370 SSLESTI0 | Acoemiatis
ZPRA 2naR015 | LSM13118 | MRAD-2Z Vegsixon UGS it Tombi e E780 S$3E0 35500710 | Aooemali=
ERA nAR0IS | ESMIRIES | MRAT-2Z Vegeaicn eol1g Unium-Toat £730 5220 23567520 Amtg:be
2na2bis | CSNMSNS | MRAD2Z Vegstaioo ocixa iy varsd 1253 1580 T2E-1530 | Accemmatis
2nd201S | OSN34S | MRAD-22 Filter oCLTIEr AmeEadum-224 $0.2 £5.8 327574 | Accepiatis
and2018 | CSIS | MRAD-2Z Filter oQiFINer Casu-132 &1 %) S§75-1130 | Acceastis
2rd2013 | E81315 | MRAD2T Filter oCLTItEr Coglun-137 1320 1170 B71540 | Accepiabis
2rd2G15 | CENMS1IS | MRAD-22 Filter QCUFIES Coban-50 gr.6 721 S1.286.8 | Acoedatis
Ird2015 | NS5 | MRAD-22 Fiter oCHTFIter iee-3S £73 33£0 ISC-1E30 | Ascemstls
2ndR0IS | GEMSIS | MRAD-22 Filtes SCUFIer Manganes=5s ~35.0¢ <0 0.0C-80.0 | Acoepiabis
Ind2015 | TSAS7IS | MRAD-22 Filter vy Filter FPlutorum-332 5§71 521 387685 | Acoedianiz
2na201S | CEUSNS | MRAD22 Filner LCUTIE Futerum-23% 250 203 25.3-527 | Asommatls
2nd2015 | CE3S | MRAD-22 Filter pCiTl Srongumy G 25 988 £7.2-145 ASoerEtis
2na201S | £8N5115 | MRAS-2Y Filter oCuTIer Uranjum-232 7 3 213517 | aosemalls
2015 | CEMSIS | MRAD-22 Filler pCLTIEr Uranium-238 >3 X0 17.8-38.2 | Aooepiatis
and201S | LSS | MRAD-22 Filtes pCuTIET Umnium-Toal 0.9 5.9 33.7-106 Aooeratis
2rd2C1S | S35 | MREADDD Filter wg'Alter U e Yom it mxs) 103 o2 £5.3-144 Acesiatiz |
2nd2015 | TSNS | MRAS-22 Fiter pCLFlEr Zre55 1180 328 FOB-13€0 | Accematls
IndR015 | CHISAIS | MRAD-2Z Filter oCLTIEs Uranium-232 382 X3 21.3-5%.7 | Asoemiatiz
2raR01s | L8181 | MRAD-22 Filter oCLTIEr Uranium-233 3.3 3.0 17.6-282 | AoCedishis
2nd2015 | CEN5/I5 | MRAD-22 Filter oCuTIEr UranlunrToal 75.7 588 33.7-108 Acxratie
2rd2015 | CEMAS | MRAS22 Filigf Ww'Riter wrires Torptie maa’ 155 102 £5.3-182 AooEis
2nanRCiS | CEIIS | MRAD-DZ Flter ug'Filter wirre Tomtie waat &5 12 52,5416 Aoeatis
2015 | TENSIS | MRAD-DY Filter LTI GrTes Altha w2 522 208568 | Accenistis
2nd2018 | CEMRS | MRAS-22 Filter oCiTies &oes B 527 54 35.8-E5.1 Aseniais
2nd2015 | TSNS | MRAD-2Z NI fciL AmeicuT-241 235 280 310547 | Accanatis
2nd2018 | CEM3135 | MRAD-2Z W j<oi kN Casum-132 183 12¢0 S25-1450 | Accemabis
2nanBis | LS3S | MRAD22 NI £l Casfun-137 1410 1360 1150-1830 | Acoepiatis
2ra2015 | CEMR7ES | MRAD-2D Ny Ch Cooait-52 1230 1250 109C-1560 | socemialle
2nd2018 | CS8IS | MRAD-22 Waer (CA o085 1030 1870 SIE1250 | Acomiatis
2rd2015 | GSMQNS | MRAS-22 NI 223 Manganesatl 5L <100 0.00-180 AC0ETAlE
2nd015 | CSMSVIS | MRAD-2Y W i PleauT-238 &10 ) S3.6-30. 1 ASCEstis
2nd2015 | BENRIS | MRAS22 Waer et Plltcaum-23& 205 4 43232 Acoenatis
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ERA Zna2015 | ESMNES | MRAD.D2 W outiN Syontunr-0 g55 812 £32-12310 | AcoeDialis
ERA 2rd2018 | T8I | MRAD22 wWas Cn Uraniuny &85 518 L54-76.7 | Asoerbls
ERA 2nd2015 | T3S | MRAD22 W cCA Uranium-233 713 51.3 25.7-782 | ASOEDae
ERA andR01S | LEMS | MRAD-22 N oL Uranium-Tes! 122 126 S2.E-183 ASOEDLe
ERA 3nd201s | TS558 | MRAD-22 WIH vl Limmrr- Tonlir aswd 21£ 182 127-222 AsoeDakie
ERA 2rd201S | £8M13745 | MRAD-22 Wiy cCi 1318 1160 G3-1350 | Acoeniabis
ERA 2rd2015 | CEM3MMS | MRAS-22 Wty .08 Uranium-232 £0.7 51.8 252787 | Accerabls
SRA rd2pts | GSM3718 | MRAD-22 Wag oA Uranium-238 38 513 45.7-75.2 | Acoepatis
ERA 2ndn01S | £318015 | MRAD-2D Waer L Uur=-To:3! 121 126 92.5-1€3 Acosmatis
ZRA 2ndR2015 | T&11iS | MRAD-22 Waer L Urnurm- o tim wan' 174 1E2 147-222 ASOEEHE
ERA 22015 | ESMIS | MRAD-22 NI Ca Uraniuny =R} 548 25.8-767 | Acoeoiable
ERA 2narRis | LS134S | MRAD-22 Waler tCa Uranium-238 2 513 257752 | Acoeonltis
ERA 2rdR015 | T30S | MRAS-22 W LA Uranim-70%3! 127 126 92.6-183 Acoznabie
ZRA 2rd2015 | £5MS15 | MRAD.22 W ol Uwrr- Tonyes want 131 152 147222 AZOz0lE
ZRA 2rd2018 | C&NMENS | MRAD-22 WaH gl Urmriisme Tom)re mas) 175 1E2 147-222 Acoexabls
ERA 2rd201s | TSRS | MRAD-22 I ool Gross Aloha 123 139 £2.2-18L ACeratis
ERA 2rd2015 | C8M3715 | MRAD-22 Water i &ess Bela 155.0 1SE.0 90,8232 Aol
ERA 2ndR2015 | 8513715 | MRAS-22 Wz gClL 10530 10200 £900-14700 | Acoemable
ERA 2rd2p15 | ESR8NS | RAD-101 Watsr L  dret 21 182 238 12.7-2¢ Acceoase

ERA 2rdR04S | £825735 | RAD-101 W gCA joxine-131 235 228 18.7-28.3 | Acoeralis
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GEL QUARTERLY
INTERLABORATORY COMPARISON

July through September 2015
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. Rsport Atcsptance
. Guarter{ | Recolved | Sampls Sampis GEL Known Rangs!
Proviser Yesr Dats Numdss Nadla Unit Analyte / Nudiids Vahus wals Ra%o Evalustion
=ZA 22018 DS0ENE | 211215 Canndgcs oCl oein=131 S.E2E+D1 | 8.01EsD¢ 1.1 ACOELIAYE
=IA 2re 2348 Q&S | £14217 WX oL Strontum-E2 S13E+401 | B2SE#D 8.59 ATORRIAE
=TA, 2na2318 SEOEIS | 211247 Nk povL Sroatume =0 1.3€2401 | L2TE+DL A AR
A 2nG2318 SEOENIE | 211213 MK potL ocne131 1.LEE4L2 | 9.33E-01 1.10 ACoEnidDe
==A 2re208E DRSNS | 219218 piY ollL Carum-121 2702480 | NotPres - Asertane
ZZA L 2re208E Q508848 | S13213 MK pClL Cchomivm-81 270EHR2 | 278ELD2 058 ADOEIADS
ZZA 2re 2338 OE0aris | E13218 X plvL Casun-132 14€8+02 | 1L.G3E+D2 0,50 ALTEOLADE
=24, 20e2318 DETEIE | 11218 MK pCEL Cesun-137 131502 | 1L.2SE+02 1.8 Asoeitabie
=X 2ne3E8 QE0AS | 19213 M, pCuL Cooalt-53 7.316E+01 | 6.34E+D01 1.5 Acsoartabis
=iy 2ng2318 QEDIE | Z1:218 LUK poL ManganesaSL 1.02S+02 | 1.01E:32 1.0 e as& oy
ETA 2ne2045 | 8E0es | 211218 MK pouL ien-89 1.515+02 | 1.55E+22 1.£0 ALo3TLAYE
ETA 20D EE SELENS | E11218 MK pCiL ZrBE 2E3IEH2 | 243E+2 1.06 ASOECRAE
=2 202018 SEOIS | E11218 WEK oL CLoal-53 1565402 | 1.83E+:02 1.2 Acosptabie
EZA, 22315 O50NIS | 11218 Watsr pllL =131 B.538+01 | QAE+D 1.02 Acoepiabie
E7A 2ne 2315 OE0AM1S | 211219 Watse pltL Caun-141 1.235-01 | Not Pres. - ALCRrIDe
=ZA 2nc 2048 Q0S| 11248 Walser pClL Chomium-51 34AVEH2 | 2828402 1.18 ALoEpiave
£ 20¢2315 DEDHIS | 11218 Watee UL C25uT-132 1E3E+L2 | 1.73E+22 0,54 ACCRCEATE
A 2082035 SEOVIE | E11219 Wsee potL Casiu-137 1.282+02 | 1.33E+2 1.01 ACOR[IADE
EZA 2reD335 D015 | 211218 Wates oCyL AL T215401 | T2EEDT 058 ACOCIITE
= 2oe2048 SE0IIS | £11219 Water pClL Mancansss-S2 LITESD2 | 107832 1.:0 ACORLEDe
=TA 220138 8205718 | Z11248 Vatsr eliL ron-£9 1765402 | 151E202 1L8 ALCERAY2
EZA 22345 O&/D5fE | E11218 Water UL Zre-55 2.ESE402 | 254E+D2 1.L2 ACCRCLADE
£ 2ne2335 S0AE | S11212 \atee [<=48 Cooa-50 2102402 | 208E402 1.63 ALOREIIADE
ERA g 2TES DE2E | BAD- 122 Wales oL Barum-133 £3.9 647 838712 ALDELIRDS
ERA 2085 OE/2501 FAD - 182 Viater pCiiL Casiun-132 252 0.1 4D0.3-55.1 ALOELADS
ZFA e 2015 D3NS | FAD- 12 Was pClL Casiun-137 SRS £3.% £0.3-101 ALCRTIDR
E34 2085 U215 | BAD-102 Watsr ootL Cobat5d TET S3.% £3.568.4 ACOEEIRDE
ERA o205 | 0%28S | RAD- 102 Watse pCiL Znc-5E 282 235 233310 ALORLIAYE
ERA e $ 2035 O52JS | RAD-122 Waer poyL Groes ARl 37.1 5 17955 ACCEDIIDE
SRA 32045 C&25418 | RAD - 132 Watsr el oss B2 282 25.% $5.6-33.1 ACORLAADE
Z8A JIeI2T85 DE/230E | BAD - 132 Water plL Gross AR 283 325 i7.7-~4L5 ALOEQIADE
EEA L2015 Q82818 | RAD- 102 Wiater [l Radumn-228 158 15.2 11.3-17.48 ADOELIRDS
ZRA 3822045 825518 | RAD- 122 Watsr elUL Radum-226 187 15.2 HF17.8 ACCECIADR
ERA 3222015 Q&S | BAD- 122 \Water pCUL Raturn-226 151 18.2 113178 ACOEpADE
ERA 2205 CE2SE | RAD-122 Wt oL R3gun-28 5.21 512 313588 AZCRDIADS
Z8A 32085 | OS5 | FAD- 12 wWater pCUL Radur-28 5.12 5.12 2.13-5.85 ASCELIATE
ZRA Srei2ms SE2NE | RAD-132 Watsr olvL Urantum iN3) 242 22 19.327.0 ALCEINYE
ERA 32048 | D82S | BAD- 12 WSt gL | Uranlum (N3NImMass 7.8 35 28.1-33.4 ACORLAADE
ZRA IWI2TIS SEZNS | RAD- 102 Water oL Yranjum INI) 23.4 24 183270 ASLECIADS
E8A 3208 QE28E | RAD- 122 Watsr ol | Uranium (N3 m3ass 34.9 35 28.1-33.4 ALY 2
ERA 2085 D235 | RAD- 102 wag oL Tmlum 14500, 25500 ‘1;:’2{2::% ACCRLIADR
ZEA 3372035 | OE2SME | RAD- 12 Water | pCUL Suroatium 3y 244 42,1 32.3~492 teot accpt
EFA S0 2085 JESNIS | RFAD- 12 Watsr peyL Strontumest 27.7 5.8 18.4-31.2 ALCELITE
84 JrEI2045 | SE2SMS | RaD- D2 Water pCUL ogns=131 247 257 21,3303 ASCERUe
Page 7 of7
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Repert
PT Guastor/ | Reoelved Sumple Sample OEL Known Acocephance

Provicer Yoar DOt NHumrder Modis Un® anahyds f Huo2co Vaus vals Rangal Rt Evaluation

E2A 018 144EHE E4431C CoTogs jo=i fome131 8.21E-C1 £.{ZE-01 2y Argerians

EJA u0ss (AR H £31343 kA Qe srontunv83 7D 2.51E-01 &2 Accentade

EJA IdT01s 11715048 Elt1311 ANy eliL SanetunyiC 1.07E-0Y §52E-01% D.ES ACCtINe

ESA 3atiis 114818 £31312 Ay QL fedna 33 S E1E-01 S.S9GE-D! 0.5 Arzectave

EZA ZToIs $418ME E31312 21y, eCil Canurridd 235832 213802 1.0t Accentanie

EZA 3g01s 474518 E41312 hiA e o rCil Crementiore51 SA2E~C2 £3I5E-02 1.28 Accectare

EZA 21T 1471818 312 P gL Castar-1id 1.9%E-02 o83 Arcectane

EJA 337018 111508 E48312 iy il Ceoshan-137 283E-02 o:ss ALsetane

EZA Kaeina b i 1745148 E31332 A2, oIl Sobarss 2.5CE-D2 253E-D2 o858 Arcectane

EJA 22013 11IENE E11312 A pCil Manganes eLl 2 02 2E-D2 1.0= ACCzotane

EZA XI5 11725048 £31312 i 2oL Ln=3 2.3CE-02 Q2EELTS 1.€2 Accectane

£ =t 113518 £14312 2L el Tie-53 I 52E-C2 353E-02 102 Accectsyie

ETA i 11788015 E51312 23K jae) ¥ Cebatsd R 23CE-D2 1.6 Arcestane

£ ¥a701s 1218012 £21312 Wter {38 jodne-134 3.0CE-02 SETE-DY 1.03 ALrectalie

EXA 332018 $118ME E113212 Walsr gCil Corurridt 203802 158802 1.03 ALCroiIne

ETA kg iave) 143518 £11313 Woler pliL i3y £228-00 SO2E-02 1.C8 Alcentsye

ZJA U048 111848 £14313 Aty (13 Castum=134 1.7IE-02 1G2E-02 ey Accectatie

EXA 332018 11988 E13312 Watsr s WL Coshun-137 2.20E-02 235802 {04 ALcmlade

EJA e insi S 1151248 £49313 Ner eCil Coba-E8 2AELD2 $.00 Arteriane

EZA Xa2048 $1IENE £11312 Yixer gLl Lianoanesetl 2.7E-02 1.05 Accevtave

EJA 3018 14035718 £413313 Ny g oot on<3 2.13E-D2 1.43 Aocertane

EZA >d2018 1174518 E11313 Nixer il i3 I3CE-L2 198 ACCeciabis

ETA 332015 141815 £11313 i eCil LOEN 50 2LEE-D2 1.6 ALcoctaze
NAFE IS

AATES o208 1ZT2E Ore32 Fiter 53'23ve Lress Aot C.o%: c..c0 B827-1.83 Accactane
NAFER-15-

JASES 02018 12C3Ns Gres2 fiter Sa'za-pe Lres Beta 4570 1.558 Q78232 ALcecisnie
LAFEP-{S-

MABES Sn31s 12Tans 1532 St BoYp Anergiunrol £1.7 L35 JTHL L wamng
NAFEP-12-

MASES S: DS 12CINE )45 33 p=i] Ba¥y Cosiar-132 233 kipkis TE7-3313 Arcecians
WMAFE P=15-

2ASES i~ $2T3ME 3332 o BaXg Coziam{37 EE1CC &0 Ba5-18E2 Altectanie
MAFPEP-15-

MAZES <h20iE 12T31E 332 S By [oet $2=C 1128 8253838 ALzectade
LAFEF- (-

MAFES <D 2218 1ILS 12332 Sl Ba¥ay Cotat-sd 2L 1.35 Ears €73 ACTetsde
MAPEF-15~

MASES anaiE 12TAE L5332 &l B¥p fren-<S £57 == 3T=TS Agcectaie
SAAPE P {2~

LIAZES “nRNnE 12C1E $.42332 Sl 83¥2 Lnganece-Sl R 13=C BIFATY ALCotIe
LASE P15

LASED <madis 120318 143532 Soodt Ba¥o Nickeisd 825 832 LT-857 Acgsectae
LAFEP-12-

LIAZES T oNE f2e3ne 113532 pli] 53Kg Srloaiura-233 200 2¢ ST 58 £83-125¢ Accentaris
MAPEP~ 18-

MASES EistavlH 12C3ME 143333 p=i] Ba¥g Putnlem-233240 i 02 £5.3~102 5 Arceoiane
LAFEF-1{3-

MASES An s 13es 332 ol Bavy Polasshre=3) BT £ L1772 Accectadie
WrAFEP-{2-

MASER SN 22E 12CINE Mg foei] 53¥3 Sroatue 0 <03 £28 &L Arcectae
JAFEP-15-

LIASER L tanii] 12T 14532 Szl BaKg Technelur—33 53% 531 620 Arcertarie
WAFEP-18-

AATES S 2048 1203418 Ws332 St Ba¥y L-232233 2 L5 373 Alzer
LWFEP-12~

MASES S0 204 1263E 143833 pi] Ba¥y Urrefum-238 03 =X 152-28% ALtectas
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VAAFEP- 18-

LAFER <52E SSTANE 1322 Sl B30 Zre-S3 751.C 832 253851 AcLeptave
jRONt o

JIASES <,201% 12038 L3l Water Bat ATergiueld 3.93C 4,288 L73&4.372 Tactavie
MAFEP-13-

MASES <o 12CIME JALY R Avier B3L Cezlhurm-13d 23 2% 231 152-330 ALLooiane
MAFER- 15~

LASED S5 i2DiE 12C3NE LyN32 Waier Eal Cathrr=137 0023538 Faca Poz Vet AZcectavie
LIAFEP- 15~

MAZES STDDE 1SCINS LA AR Water 83t Cobars? i) 208 126270 Acrectaie
LAAPEP- 18-

MASER S52E 1263018 [AS ] Water Bal COtITEI 172 474 120222 ACTectaye
JREV 2T

LIASES <D 2318 15Cs L322 Water B3t Hrauoa3 212 =1€ 1£9-281 ALcectane
WMAFEP- 12~

LASERS <0318 12TaNs AACYI ] Watee B3 mnss 127 13.% S2170 Accertane
LAFE P13~

WARED L2048 12Tas Lawise Water B3t AN g Mgt 58 15 ¢ 108203 Acgectadie
MAFEP-1Z-

LAFES SN2 NE IZTVIE WASA32 Water Bal Hickei =2 3.7 5§35 &% 15142 ALceckaniz
WAPEP-15-

IASER S0 2DIE 120218 W32 Watee BaL Preeiyne2 L7 €.831 > ET-L.858 ALgentane
MAFEP- {2~

LIAZES <mi2diE 120aE L3 Waler 83t Puselr=-233 248 £.3:2 £.30C £.830-1.17C Agzectatia
MAFEP-15-

LIAFES <0238 12CVE IASYSEE] WWater B3l Potyishnsd 21 Qe 130-272 Acgectase
MAPEP-15-

MAZES <50T34E IDTIE w32 Wster Bal Sroetum-iC 205 <& 3 3E-528 Accectonis
WAPEP-{S-

LIAZES An271E 12C318 14910032 Water Bat Techredum-Iy T2 T.48 £.02-5,35 Accectate
WMAFEP-15~

AASES Ani2diE 12T3ANE A2 Water Bal Urnnurm-238232 3.438 3.420 3 EC-1.22 ALcentalie
WAFEP- 13-

MASES <0 2DiE 12E3418 RACY e Water B3l Uniun-233 1AEC 1138 g531.83 Aozt
MAFEF-13-

WASES <nios 12T31E W32 Wster Bat pd a3 s 13¢& 30-18.1 Accectadie
WAPEP-15-

LAZES Sn2318E 120N W32 yter 831 Croes Acha [ cass L2058 certanie
MAFEP-15-

WAFEF A%2014E 12C3IME § M2 Wster B3t Cross Bety 3.3% 322 Argectave
WAFER-12-

ASES ST ROIE 12T21E Po=33 Fiter vgeanis Lraniuey233 C.oTse 5035 £.050-C 112 Azcectais
LAPEF-15-

JAASES <5238 12TIME 32 Fliter ugTamoie L0233 112 1ts 83125 Arcectane
WAFEP-15-

LAZES SO OHE 12E31S Pas32 Fiter upoanpie Unnurrictat 44 38 i2g 52-155 Aczectade
JLAFER-15-

MAZES EivEanh iy 1503118 otk ] Fiter up'sanTis Amengiueiat g.135C g.12v C.103-Crzt Acceclalie
LAFEP~15-

WAFE= L:m234E {oCRS FOF32 Fiter Baza-ve Cezhrn-13d 22%CC 248 $.72-2.42 Accertadie
MAstr-is~

LACES S52318 IZLINE R332 Fiter B33 oie Cazlurn-137 1.%80 3.5 1.37-2.58 Accectabis
WAFEP-15-

MATES SE23E 12CAIS Fo=33 Fiter S3zype Cotatsv 25T 1.32-3.25 Arzectans
MAFPEP-15-

MAFER sh2Ds 12T318 P32 Fiter 33'sa e Cooarsd 1.8C 171 1202220 Acceptonis
WAFEP-15-

WASED <N 2335 $2TANE P32 Fiter 23za70'2 Manpaneze-Sd 222€C .11 § 45208 Accentadie
MAFEF-15~

AAFES 252018 12C31E RI=33 Fiter Sg=ype Fiionum228 £.0% C.158 C.073-C.338 Aczectatie
Margr-is

MAFES <S5 20ME 2rTans Ro=32 Fiter Ba'zamr'e Puenim-233240 .o £.2325 Sers Evd. ALcectane
LWFEP-13-

MASES <4238 15C3E P2t Fiter 2qz3~vpz Sxonturrd 2.0C 2.1¢ 153283 ALoectania
WAFEP-15-

AASES 223048 12CANE PUFa? Fiter S3zaTpie Lranume 234233 C.452 L1282 CA0CC. 128 AZgetanie
MAFEP-15~

WASES <5208 1ZE2N1E R332 Fler By Tyie Urrlur233 £.15% C.1<8 CAOS-T132 Aczactabe
MAFE P S~

MAFES Sni231S 12TaNs Ro=33 Fiter SazaTpe Iress 1.558 132 D.E2-1.572 Accectans
WAFEP-15-

MASES <o R0is ioTans RgV33 vepstston Bgta-pe Amecciurr2d L1228 348 L.078-0.140 Acgectabe
LAPEF-12-

AATES SD20ME 1ICAE B3l Veostaton Bgta-pis Cetlurm132 .48 £3C & L6751 Arcectaye
AFEP-12-

LIAZES amin3E 12E313 P33 aytston Bata~ve Cernrm137 £o328 Fyza Bos Taos ALeetabia
WAFEP- 15~

LASES ~m DS 120318 P33 Vepetsticn B3zapie CObALET §.%30 552 Agtectabie
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MAFEP~15-
LAARER LN 2NE 12C315 | Raval vegstaten | Baszevie CotS+50 =318 AZzectane
RAFE =T
mong 12C35 | P33 Vegetston | Baza-wie Lianssreze-St i 738 5.36-8.55 Accectans
JMAFER-15-
LIASER L2018 12024 | B3l vepmtzton | Basacwe S1ton 2 000C255 € oy Sers. B Aczectade
LAFEP-12-
MATES EaYnklH 12C28 | Row3l vepetaton | Bayts-ve | Pumale3308% €582 oryy C.253-C.UEC Actectade
WAFER 13-
MAPER EYmis] 13e3s | Agv3s Vepetat Baz:ve Yo 3.03C 136 0§i-1.5% coctade
WMAFEP-15~
MAFES el 12C315 | POVl Veostaton | Bazeevie Ursnuem-2327232 €152 £.152 £.113€.211 Agcectans
TIEr~ 13-
MARES el H 12e318 | Ravas vepetaton | Baysa-vie Uryeius223 C.153 C.158 C.118-€.01¢8 Accectave
NAFEF-15-
MASES na20s 12c31s | rovas vepetsion | Baws-ve Zress £.12¢ 25 33740
LAPEP-12-
MASES BYaplH 12C31s | Ao firer 23'23-pe Grozs Ashs e a1 7153
LIAFEP-12-
LASER an201E 12T | RT3 Fiter Sa'za~pie Groos Eata 157 155 978232
LAPEF-13-
LIASES Y aelH 1>eane | ere-31 Atar By'zpe Syontunrsy 2.312 3ss 2T7SSIT
JAPER 14-
MAZES 22013 1otas | ers3t Riter B3'z3-ve Syontumri €.552 .65 974137
EFA 2402915 | 1122E | weRADD3 st oCleg Agznume228 2 9248 FI-IT
ZRA ¥ | t2ans | wRaons St ool Amencuridt 55T £3¢ 315-720
ERA 02915 | teecans | amanens &t ooy By 212 128 9248 33180 Acgetane
ERA /2015 | 1ezaE | MRAD23 [ 20 Bzrun2id 15%C 255¢ 150C-2320 Accectanie
ERA I3/ | tvzans | wmaos & ooLeg Cezurm-132 224 =3¢ 153C-2510 Aczectane
EEA 342015 1RAD-23 s ol Ceztum-137 522C S12¢ 3320-£5%9 Accectade
ERA 4} 2918 12AD-23 (2] =Ciag Cerat52 22C 26 25205370 Aczectane
ERA Ia/oms | swzans | uRao-23 Sl oCieg Led212 125C 1248 81221730 Acceotane
ERA FAI20NE | 1TANS [ WRAD-D3 =] ooy Lada-212 2¥C 28CC 1530~3130 Acceotans
ERA FA2015 | tisans | aneRao-as £eil o1y tongsneseSt <37 <190C S-1600 Accectana
ERA g1t A | wmao eall ooty Freonume233 934 55 5183120 Aczectadie
EFA I9/2018 [ 1uzaE | eRAD-23 1221 ke Freonum222 52 3% 5331320 Agzeotave
ERA 92015 | s1zans | maos Sait ooty Preycshmod 117C0 “D5CC TTLIC Arzectase
EFA I3/2915 | 1mans | uRao-s Sat ool Syonturri0 7i5C BB 3355-123CC Accectatie
EFA 3342015 | tpoans | WMRADDS St ooyeg Thorr-233 750 3338 4035250 Aczectase
EFA 902015 | sz | wRaDD3 o] 2oy Zress 2318 353¢ 2830~281C Azsectane
EFA IAI015 | 12anE | eRAD-23 st poig Ursrfu-23 2558 2358 3318 Acceotsse
EFA gi2915 | 1tzans | aemao-n3 2= ool Uryetu-233 2831 2338 205032 Acgentave
ERA 32015 | tiZans | wesaods = oCleg Unnus-Teey s 685C 720520 Azzertade
onumr
ERA 332045 | 1v2ans | wRaD-2: ool [T"A) Tetavrass) B22C Y7 £840-9250C Accertanie
ERA Farois | swzang | uRacas £t cote Urny-lue232 2T 2358 295C~331C Accectase
ERA 208 | ttzans | wsaol3 St ool Lry-iu—-233 2015 333C e i ) Alzertane
ERA 3372018 | twzans | uRaons 2 oCleg [£R) 835C 37205020 Aczestabe
ERA 3322015 | twmag | aesADn3 st w3y s¥C ke £510-1350C Accectade
EFA 32018 | 1nzans | wmao3 }224 upy Totairmazs) ey I510-1252C Azcectans
ERA 2922013 | 1w LARAD-23 Vegetaten ping Are229 155C 372110 ALzeeate
ERA g 12018 | 4Tans | MRAD-D3 Yegetston L] Cestum-132 P 231572 Aczertabe
ERA 39/2015 | atmaes | mao-as Vegststion oleg Cezirm-137 123 BI1T Y Accectave
EFRA 32015 | 1woans | aeRan-as Vegetston oCireg [y ] 1338 133C-27CC ALzestane
ERA 32018 | stmans | wRaos \agetston oCyeg Corury2is 238 15302330 Aczentane
EFA F3/2018 | wzans | wRao-3 egetation 200 Yanganezest <252 <3¢ o0-300 Aroectane
EEA /2095 | tezans | wRAaoe Legatstien oie Freonum-228 T 222C 232370 Accertane
EFA 337201 | 112ans | nRAD-23 Vegstston £Cleg Srfonu22% 53¢ 23:¢ AETT-ANEC Aczestatie
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£EA 2372015 | 1y2aag | mmaoensy vegetaten ol Sotar shamaid Y buolsd 21068 22100~2335C Accectadie
| SRA s | oryzane | wmao-a3 Viaomiaton oCL'e Syontum-i0 755C 7452 2330-5£20 Accectate
1 SRA I35 | 1isas | uRao-ns Vepastion iy U2 1238 it 25435120 Accestabe
ERA 33/2018 | 11z | weao-s vegststen iy Urxiu—233 53¢ 28%¢ 25355540 Actestade
ERA 9018 | nnens | wmaos Vepatation cCleg Unylum-Teo! s1:zg 8150 535166 Accectaye
‘ ERA 208 | ovzans | wRao-s yepetaten ) Tégf-!:;:) 1323C 11520 35205715 Azzectade
wnLm-
ERA 22012 | 1zans | mmao-3 Vegmtaten upYy Tetav—azs) 1316C 1122C TETC1S1C Algectane
‘ SRA /208 | snas | owRao-s Vegstytcn oty eSS 1538 1520 4110-2150 Accestane
| SRA /315 | 1yoans | wRaoes Ater Do R Amarou-244 253 358 22733 Azcectave
| SRA 3g2012 | su3zans | emao-23 Siter DT e Cosrr-132 312 33 233 Accectasie
ERA 422015 | a1oans | owmao-23 Flter oS Ee Ceshrr-137 EH 512 251-805 Accectads
ERA 325 | tnais | umao Ater oTiShar Cotarsd 0% £21 D355 Accectadye
‘ ZRA 122015 | 1zas | emao-s Siter ooUTins rnss 15 1341150 Argectane
i ERA a8 | unans | maos Fiter OUT. Ry AtsnsonezaSs <0 DLC-50.0 Aczectade
‘ ERA 312012 | twoans | wmaons Fiter LT Sitonum223 a3¢ 228 Acgentave
ZRA 32018 | 12ans | wmaD3 Fiter iRy Srtonu—-222 £36 538 5934 Accectane
SRA 32015 | enzang | meRao-3 Ater DT Rer SrontLer0 3571 257 222585 Accectase
‘ ERA 12 | gnans | wsaos Fiter DlUT kar Uryriu—23d 352 3L e Accectave
ERA I35 | eans | MR Fiter pIlTRer Urariu—233 232 227 7esa0 cectade
SRA 39/o8 | 1ans | wmaD-33 Aiter DU Rer £31 877 43.6-133 Agcectade
: EFA 242915 | 1 | wEaos Ater LT 113 12¢ 51,150 Accectade
| EFA I3/oms | neans | w=ao- Fiter oIUTiRer 72T 552 231525 Acceotaye
ERA 2312915 | 112as | wmaD-23 Fiter DiiSiRer 387 23c 7525 Aczectade
ERA 3342015 | syoans amaos Ater DIUTiRer Uroriu—-233 432 7 27 5530 Accestavie
SFA a2z | o1naus §sao-s Titer piiSirer Unau—-Tets! 214 S7TT 25.6-133 Aczeotane
Lenunr
ERA d22012 | stmans | wemanas Siter Ui Tetsvmazz) 130 12 §1.5-180 Accectase
‘ ursnume
; ERA I8 | oA MRAO-D3 Fiter Wy T Tetsi—azz) 147 129 $4.5-155 Accectans
| ZRA 322015 | 1eans | wEaos Fiter [l Crozs ALt a3 772 256120 Accectave
‘ =FA I4/2915 | 112248 | remao3 Fiter oF Ier Crozs Bets £22 212 > Acteztave
ERA 342085 | 12ans | wRao-3 Wter gCsL Armescium23t 112 112 75.4-182 Accectae
1 ERA 42015 | 112ans | mRao-s Water oL Cezhre132 o2 557872 Accectaye
ZRA /915 | 12ans | =ao-03 Waer 318 Cazhr-137 522 522 E3e-7ST Accectads
SRA 3442015 | 1ans | wRaols \Watsr [ =18 [ ] 8% FTE-1650 Accectade
ERA 3ds2915 | sysans | MRADD3 Water ot ren<sS 212 $2-283 Aczestatie
SRA 02918 | s1m2aig | wesanas AWater gosL Menpsneze-Se 5.4 <10 D 0C-1s Aczectase
EFA 918 | neas | emaons Watsr [2118 Frtenum-223 3"r 120 152374 Aczectane
| SFA 30015 | 11cans | umAD-23 Watar [ 118 SitonLm-223 585 112 53.8-122 Azcestane
| ERA T38| t2ans | wmao-as Water [3=18 Srontum-20 508 52 352713 Acceotane
| ZRA I35 | snans | wsan-23 Water coil Urne23: %2 288 3524528 Accactave
ERA 33201z | nnans | emaons Water gCsL Uryriu—-238 337 231 35.7-53.0 Azgectane
| ERA 92018 | 112ans | a3 Water [3=38 Unnum=Teest 58.% e 723125 Actectave
; AN
‘ ERA 3422018 | 112aE | MRASDs Water TN Teesvaacst 123 [ 115-972 Aczectase
i ERA 392018 | 1ntans | wmao-a3 \Wiatar eCiL Zress 7i5 712 £52-0%3 Accectave
| SRA FI/2015 | 112anE | wRAD-Ds Water [1=18 U238 53 255 Actestade
ERA 3972015 | qwzans | wRan-3 Wistar £LiL Ura-ju—+238 L 8.1 Accactane
EFA 3112015 | 12ans | wmasns Watsr 318 Unnu-Tets! &2 &3¢ Acgestanie
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Comparison of Operational to Preoperational Data and Analysis of Trends

Unit 1 achieved criticality on June 14, 1967 and was permanently retired from service on November 30,

1992. Unit 2 attained initial criticality on July 26, 1982 and Unit 3 on August 29, 1983.

A variety of environmental samples were analyzed and the analytical results (January 1, 1979 to July 31,

1982) were compared with the 2015 operational data obtained for SONGS Units 2/3.

The following media were evaluated and compared with the operational data of SONGS Units 1
3:

o External Radiation ¢ Marine Species
e Air Particulates e Local Crops

o Radioiodine . e Sall

e Ocean Water ¢ Kelp

e Shoreline Sediment (Sand) e Drinking Water

¢ Ocean Bottom Sediments

, 2 and

All of the measurements obtained from the SONGS Unit 1 operational Radiological Environmental

Monitoring Program (REMP) during the period from January 1979 to July 1982 are used as the
preoperational baseline for SONGS Units 2/3. This is in accordance with San Onofre Units 2/3,
Environmental Report, Operating License Stage, Appendix 6A, Pre-operational Radiological

Environmental Monitoring, May 31, 1978. Comparisons of preoperational data to 2015 operational data

are possible for each of the following exposure pathways: (1) direct radiation, (2) air particulate

S

(inhalation), and (3) ocean water (marine pathway for ingestion). Comparisons can also be made

between preoperational and operational data for ocean bottom sediment data to ascertain if the

re has

been any significant increase in radioactivity in ocean bottom sediments in the vicinity of the SONGS

Units 2/3 outfalls.

Currently the preoperational data are higher than the operational data. The decrease in radioac
due primarily to the cessation of nuclear weapons testing and to the decay of fallout radionuclid

tivity is
es.

There is a close correlation between indicator and control data over several decades. There are no

indications of adverse effects from SONGS on the environment.
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A. Direct Radiation

The direct radiation measurements for the SONGS REMP were made by TLDs on a quarterly collection
cycle at 38 indicator locations and 10 control locations in 2015. (See Appendix | for ISFSI TLD data).
The TLDs were located at a number of inner and outer ring locations as specified by the ODCM. During
the preoperational period from January 1979 to July 31, 1982, the indicator stations ranged from 16.1 to
46.6 mR. The preoperational indicator average was 25.3 mR. The preoperational control range was
19.3 to 30.1 and the control mean was 23.1 mR. During the 2015 operational year for Units 2/3, the
routine indicator TLD locations ranged from 10.4 to 22.9 mR, averaging 15.7 mR while the control
locations ranged from 12.5 to 19.6 mR with an average of 16.0 mR. Outside the EAB, all TLD results
(control and indicator, for quarterly and annual measurements) are below each locations historical
background plus the minimum differential dose (see ANSI/HPS N13.37-2014). Refer to Appendix B for
a detailed discussion of the REMP TLD data.

Factors such as meteorology, local geology, the fallout from atmospheric nuclear weapons testing, and
seasonal fluctuations account for the variability in the data as observed during the preoperational period
for each location. The decrease in radiation levels at all TLD sample locations is attributable to the
curtailment of the atmospheric nuclear weapons testing, and the continued decay of the manmade
background from fallout from past nuclear weapons tests.

Figure 9 compares the environmental radiation levels of selected indicator and control locations.
Simultaneous variation in the radiation levels at both the control and indicator locations shows that the
variations are due to factors external to SONGS. Outside the EAB there were no measurable levels of
increased direct radiation associated with SONGS as measured by TLD.

B. Airborne Particulates
From January 1979 through July 1982 (considered to be the preoperational period for SONGS Units
2/3), there was a noticeably higher gross beta activity in air at all sample locations. This period extends

from the fourth quarter of 1980 through the fourth quarter of 1981. These higher activity levels were
attributable to the Chinese atmospheric nuclear weapons test conducted on October 15, 1980.
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Figure 12 — Monthly Average Airborne Particulate Gross Beta Preoperational and Operational Data for Units 2 and
3, (1976 — 1988)

For 2015, the maximum monthly average airborne particulate gross beta result was approximately 0.054
pCi/m?®. This result is in line with both recent history and SONGS preoperational data. |

C. Radioiodine

Most of the preoperational data for I-131 level were below the detection limit. All of the 2015 operational

I-131 data were below the detection limit. This is expected, as the shutdown and defueled SONGS is no
longer producing I-131, and all previously produced I-131 has decayed away. SONGS had no effect on

the environment as measured by the radioiodine cartridge data in 2015.

D. Ocean Water

Ocean water samples were collected on a monthly basis in the vicinity of each of the Station discharge
outfalls, and from the Newport Beach control location. The ocean water samples are analyzed for
naturally-occurring and station-related gamma-emitting radionuclides. Samples composited quarterly
and analyzed for tritium.

During the preoperational period, naturally occurring potassium-40 was detected in each of the samples
collected from both indicator and control locations. Other gamma-emitting radionuclides were detected

in only one ocean water sample. In May 1980, Co-58, Co-60, Cs-134, and Cs-137 were detected in an

ocean water sample collected from the SONGS Unit 1 outfall. Concentrations of the radionuclides in |
this sample were 11, 6, 380, and 430 pCi/l, respectively. Tritium was also detected in two of the ocean |

|
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water samples collected in May 1980 from the SONGS Unit 2 outfall and from the Newport Beach
control location.

The data for all plant related radionuclides at all ocean water locations during the 2015 operational
period were not detectable and below the MDC. We conclude that the operation of SONGS had a
negligible impact on the environment as measured by this sample medium.

E. Drinking Water

Due to its location on the beach, there are no drinking water pathway for SONGS. Nonetheless, drinking
water samples from Ocean Side and Camp Pendleton were collected and analyzed. No plant related
radionuclides were detected during the 2015 operational period. Gross beta activity (from natural
radionuclides) was detected during both the operational and preoperational periods at both the indicator
and the control locations. No plant related radionuclides (including tritium) have been identified in 2015,
and no trends have been noted. The operation of SONGS had no impact on the environment as
measured by this exposure pathway.

F. Shoreline Sediments (Sand)

Beach sand is collected semiannually from three indicator locations and from a control location situated
at Newport Beach. The samples are analyzed for naturally occurring and plant-related radionuclides.

To assess the impact of SONGS operations on this environmental medium, preoperational data were
compared to 2015 operational data. The radionuclide detected in shoreline sediment in the
preoperational time frame was Cs-137 with a range of 0.012 to 0.022 pCi/g, averaging 0.019in 5
sediment samples. One control sample with a Cs-137 activity of 0.032 pCi/g was observed in July 1979.
The presence of Cs-137 in both control and indicator locations during the preoperational period leads to
the conclusion that the root cause is external to SONGS and is most likely attributable to atmospheric
nuclear weapons testing. No SONGS-related radionuclides were detected in shoreline sediment during
the 2015 operational period. Thus the impact of SONGS on the environment as measured by the
shoreline sediment is considered to be no different than that of natural background.

Table 31 - Shoreline Sediment Concentration

INDICATOR CONTROL

Radionuclide Period® | Range ” Average Range Average
(pCilg, wet) | (pCilg, wet) (pCilg, wet) (pCilg, wet)

Cs-137 PreOp 0.012-0.022 0.019 <LLD-0.032 <LLD
Operational <LLD <LLD <LLD <LLD
All other SONGS PreOp <LLD <LLD <LLD <LLD
radionuclides Operational ° <LLD <LLD <LLD <LLD
NOTES:
a. Preoperational period is January 1979 — July 1982. Operational period is January 2015 —
December 2015

b LLD for operational data are listed in Appendix B
¢ During 2015, all station related radionuclides from all sample locations were < LLD
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G. Ocean Bottom Sediments

During the preoperational and operational periods, representative samples of ocean bottom sediments
were collected semiannually from each of the Station discharge outfalls and from a control station in
Laguna Beach. The samples were analyzed for naturally occurring and SONGS related radionuclides.

During the preoperational period. Manganese-54 (Mn-54) was detected in 5 of the 28 samples. The
concentrations of Mn-54 in these samples ranged from 0.015 to 0.49 pCi/g, averaging 0.13 pCi/g.
Cobalt-58 (Co-58) was detected in nine samples. The concentration of Co-58 in the samples ranged
from 0.013 to 1.16 pCi/g, averaging 0.20 pCi/g. Cobalt-60 (Co-60) was measured in 15 of the 28
samples. The concentration of Co-60 in the sample ranged from 0.014 to 8.1 pCi/g, averaging 0.79
pCi/g. Cs-137 was also detected in 16 of the 28 samples. The concentrations of Cs-137 in the samples
ranged from 0.014 to 0.090 pCi/g, averaging 0.039 pCi/g. Cerium-144 (Ce-144) was found in two
samples. The concentration of Ce-144 in the samples was 0.06 and 0.26 pCi/g, respectively.

Results of the 2015 data indicate that there has not been a build-up of radionuclides with time in ocean
bottom sediments near SONGS. The results also indicate notable decrease in the concentrations of
plant-related radionuclides in the ocean bottom sediment. Although Co-58, Co-60, and Cs-137 are
normally associated with nuclear power operations, preoperational study reveals no accumulation trend
for these radionuclides, and no increase in levels for these radionuclides was detected during the
operational period.

The concentration of station-related radionuclides in all ocean bottom sediment samples analyzed in
2015 was below the MDC, supporting the conclusion of no detectable impact on ocean bottom
sediments from SONGS. :

Table 32 - Ocean Bottom Sediment Concentration

INDICATOR ‘ CONTROL

Radionuclide Period ® Range ® - Average ® Range - Average

’ (pCilg, wet) | (pCilg, wet) (pCilg, wet) (pCilg, wet)
Mn-54 PreOp 0.015-0.49 0.129 <LLD <LLD
Operational <LLD <LLD © <LLD <LLD
Co-58 PreOp 0.013 - 1.160 0.199 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Co-60 PreOp 0.014 - 8.100 0.788 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Ag-110m PreOp < LLD -0.020 <LLD <LLD <LLD
Operational | <LLD <LLD <LLD < LLD
Cs-137 PreOp - 0.014 - 0.090 0.039 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Ce-144 PreOp 0.060 - 0.260 0.160 < LLD <LLD
Operational <LLD <LLD <LLD <LLD
All other SONGS PreOp ‘ <LLD <LLD <LLD <LLD
radionuclides Operational © <LLD <LLD <LLD <LLD
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NOTES:
a Preoperational period is January 1979 — July 1982. Operational period is January 2015 —

December 2015
b LLD for operational data are listed in Appendix B
¢ During 2015, all station related radionuclides from all sample locations were < LLD

H. Marine Species (Flesh)

Non-migratory marine species are collected semi-annually near SONGS. As a norm, marine species
caught by the SONGS outfalls and from Laguna Beach include various species of adult fish, crustacean
and mollusks. Upon collection, the flesh portion is analyzed for gamma-emitting, radionuclides as
specified in the ODCM. The results are subsequently reported as pCi/g, wet weight.

Results for several marine species for both the preoperational and 2015 operational periods for Units 2/3
are summarized in Table 33. The marine species used for purposes of comparison include: Sheephead
(a fish), Blacksmith (a fish), Black Perch (a fish), Bay Mussel (a mollusk), and Spiny Lobster -

(a crustacean). Radionuclides analyzed but not included in Table 33 were below the lower limits of
detection for both the preoperational and operational periods.

During the 2015 operational period, no SONGS related radionuclides were detected above the MDC.
The data indicate no accumulation trends. The operation of SONGS Units 2/3 in 2015 had no impact on
the environment as measured by this exposure pathway.

Table 33 - Marine Species Concentration

INDICATOR CONTROL
Range Average Range Average
Radionuclide Period ? (pCilg, wet) (pCilg, wet) (pCilg, wet) (pCil/g, wet)
Sheephead Flesh® ‘
Co-58 PreOp 0.016 - 0.030 0.023 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Co-60 PreOp 0.005 - 0.044 0.017 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Ag-110m PreOp <LLD -0.004 <LLD <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Cs-137 PreOp 0.004 -0.018 0.007 0.005 - 0.012 0.007
Operational <LLD <LLD <LLD <LLD
All other SONGS PreOp <LLD <LLD <LLD <LLD
radionuclides Operational <LLD <LLD <LLD <LLD
Black Perch Flesh
Co-58 PreOp 0.009-0.011 0.010 <LLD <LLD
Operationall <LLD <LLD <LLD <LLD
Co-60 PreOp 0.004-0.045 0.017 < LLD <LLD
Operational <LLD <LLD <LLD <LLD
Ag-110m PreOp 0.002-0.009 0.006 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Cs-137 PreOp 0.003-0.015 0.008 0.004-0.014 0.009
Operational <LLD <LLD <LLD <LLD

Page | 73




APPENDIX D 2015 AREOR

All other SONGS PreOp <LLD <LLD <LLD <LLD

radionuclides Operational <LLD <LLD <LLD <LLD
Mussel Flesh (Bay or California) ©
Mn-54 PreOp 0.009 - 0.025 0.017 <LLD <LLD
Co-58 PreOp 0.008 - 0.080 0.028 ~- -
Co-60 PreOp 0.005 - 0.400 0.077 <LLD <LLD
Cs-137 PreOp 0.003 - 0.006 0.004 - <LLD <LLD
Ru-103 PreOp <LLD-0.045 <LLD <LLD <LLD
| All other SONGS PreOp <LLD <LLD <LLD <LLD

radionuclides

Spiny Lobster Flesh (Bay or California) °

Co-58 PreOp | 0.007-0.270 0.086 <LLD <LLD

Operational <LLD <LLD <LLD <LLD

Co-60 PreOp 0.014-0.210 0.060 <LLD <LLD
Operational <LLD < LLD <LLD <LLD

Cs-137 PreOp 0.005-0.011 0.008 0.040-0.015 0.008
Operational <LLD <LLD <LLD <LLD

All other SONGS PreOp <LLD <LLD <LLD <LLD
radionuclides Operational <LLD <LLD <LLD <LLD

NOTES: 7
a Preoperational period is January 1979 — July 1982. Operational period is January 2015 —
December 2015

b LLD for operational data are listed in Appendix B

During 2015, all station related radionuclides from all sample locations were < LLD

Species collected in 2015 California Mussel, Blacksmith, Sheephead, Kelp Bass, Barred Sand
Bass, and Spiny Lobster

€ Mussel flesh and black perch were not collected in 2015

Qo

. Local Crops

In the preoperational period of January 1979 through July 1982, Sr-90 was detected in the control
samples of kale, parsley, and squash. Naturally occurring K-40 was detected in cucumber, kale, and
tomato samples from the indicator and control locations. Ce-144 and Zr-95 were detected in one
sample of parsley at the control location at concentrations of 0.12 and 0.09 pCi/g, wet weight
respectively. '

During 2015, only natural radionuclides were identified in local crops, at both the indicator and control
locations. The operation of SONGS had no impact on the environment as measured by this exposure
pathway.

J. Soil

A comparison of operational and preoperational data does not reveal any accumulation pattern of
SONGS related isotopes in soil. The intermittent detection of Cs-137 in both indicator and control
locations is due to residual fallout from atmospheric nuclear weapons testing.

The operation of SONGS had no impact on the environment as measured by this exposure pathway.

Page | 74




APPENDIX D 2015 AREOR

Table 34 - Soil Concentration
Indicator ‘Control
Range Average Range Average

Radionuclide Period (pCi/g) {pCilg) (pCilg) (pCilg)

Sr-90 PreOp 0.02-0.08 0.044 ' <LLD-0.03 <LLD

Operational <LLD <LLD <LLD <LLD

Cs-137 PreOp 0.02-0.20 0.096 <LLD-0.06 <0.10

Operational <LLD-0.333 <LLD <LLD <LLD

All other SONGS PreOp <LLD <LLD <LLD <LLD

radionuclides Operational <LLD <LLD <LLD <LLD

K. Kelp

Kelp is collected semiannually from three indicator locations and from a control location situated at Salt
Creek. After collection, the samples are analyzed by gamma-spectral analyS|s for naturally-occurring

and SONGS-related radionuclides.

To assess the impact of SONGS operations on kelp, preoperational data were compared to 2015
operational data in Table 35. Radionuclides detected during the preoperational period for SONGS Units
2/3 include Mn-54, Co-60, Zr-95, 1-131, and Cs-137.

During the 2015 operational period, I-131 was detected in one indicator sample. No other station related
isotopes were detected in kelp samples during the 2015 operational period. Figure 10 shows a close
correlation between indicator and control sample locations over an extended period of time.

Although 1-131 activity has been detected in kelp since 1977, there is no evidence that the concentration
of I-131 or other station related radionuclides are a result of operations at SONGS. The presence of
[-131 in kelp is apparently due to the sewer release of medical administrations of radioisotopes, since it

. has been detected consistently in control as well as indicator locations. Since 1988 the concentration of

1-131, when detected, has typically been highest at the control locations.
Table 35 - Kelp Concentration

_ Indicator v »_ Control
: 'Range Averaée Range , AVerage
‘Radionuclide Period (pCilg) - (pCilg). (pCilg) (pCilg)
Mn-54 PreOp <LLD - 0.005 <LLD <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Co-60 PreOp 0.006 - 0.009 0.008 <LLD <LLD
Operational <LLD <LLD <LLD <LLD
Zr(Nb)-95 ' PreOp 0.014 - 0.090 0.046 0.018 - 0.053 0.036
Operational <LLD <LLD <LLD <LLD
1-131 PreOp 0.006 - 0.024 0.013 0.008 - 0.030 0.014
Operational 0.013-0.069 0.032 0.021 - 0.029 0.025
| Cs-137 PreOp 0.004 - 0.071 0.027 ‘< LLD <LLD
Operational <LLD <LLD <LLD <LLD
All other SONGS PreOp <LLD <LLD <LLD <LLD
radionuclides Operational <LLD <LLD <LLD <LLD
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These data support the conclusion that during the Units 2/3 operational period, the detection of 1-131 in

kelp is due to factors external to SONGS. Moreover, with the permanent shutdown of both Units 2 and

3, the production of I-131 ceased. With a short 8 day half-life, SONGS can no longer contribute I-131 to
the environment.
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DEVIATIONS FROM ODCM SAMPLING REQUIREMENTS

Deviations from the ODCM sampling requirements are identified below in accordance with
section 5.0 of the ODCM. The performance standard for environmental data collection of 95%
was met for all sample types. During 2015, the ODCM specified LLD was achieved for most
REMP samples. Deviations from the ODCM were associated with external factors not within the
control of REMP personnel such as limited availability of marine samples at the locations
specified in the ODCM. The 2015 ODCM deviations had no meaningful impact on the REMP
database and did not compromise the validity of the reported conclusions.

A. Direct Radiation

Thermoluminescent Dosimeters (TLDs)

There was one (1) ODCM deviation noted. The Environmental Manager received a phone call
from the State Parks stated that one of the TLD canisters may be affected by excessive high
tide. Environmental Technician went out and discovered that it was buried under the sand and
was recovered. The TLD is in a waterproof bag and was still locked to the pole. There were no
consequence, as the canister and TLD package were not lost. The TLD remained in the same
place and elevated the sample to an additional 4'. There were no deviations noted in the
sample results. This is documented in the site’s corrective action program. (NN# 203224979)

Pressurized lon Chambers (PICs)

In the ODCM, under Section 5.0, it states that Pressurized lon Chambers (PICs) are required to
be functional. The Permanently Defueled Emergency Plant (PDEP) no longer requires the
PICs. The plan was approved by the NRC on June 4, 2015 and the site implemented the PDEP
on June 8, 2015. The PICs were originally installed as part of the Emergency Plan and were
added to the ODCM at a later date to validate TLD and air particulate results in the event of an
unplanned and off-normal occurrence. PICs are not required by NUREG 1301, and the merit of
maintaining them for REMP no longer exists. In addition, per the site’s qualified REMP TLD
vendor, the TLD pack contains 2 TLDs with 3 phosphors apiece with a demonstrated

environmental monitoring. On November 9, 2015, the PICs were removed from ODCM Section
5.0 utilizing the effluent evaluation process.

B. Air Sampling

At SONGS, there are a total of 7 Indicator and 1 Control Air Samplers.

Downtime for each air sampler in 2015 was due to weekly sample collection, annual
Preventative Maintenance (PM), and the change outs for the flow meters/pumps was
approximately 46 minutes for each sampler.

Weekly Change Out: 0.5 minutes (approx.) x 52 = 26 minutes
Annual PM 15 minutes (approx.)
Annual Flow meter/Pump change out 5 minutes (approx.)

Down Times in the excess of 1 hours are addressed below for each ODCM required air sample.

1) During the week of March 10, 2015, air samplers (#1, #7, #9, #10, #11, #12, #13 and
#16) had one (1) hour difference between operating and elapsed time. This was due
to Day Light Savings Time Change In addition, the week of November 03, 2015, air
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samplers ((#1, #7,#9,#10, #11,#12,#13 and #16) had one (1) hour difference
between operating and elapsed time. This was due to the end of Day Light Savings
Time.

2) Air Sampler #9 (State Beach Park)

a. On March 17, 2015, during the weekly air sample collection, the
environmental technician observed REMP Air Sampler #9 to have no flow
through the air sampling head. The no flow was due to the failure of the air
sampler’s motor which was promptly replaced with a new motor. The time at
which the failure occurred is unknown, but based on rough calculation, the
motor failed about 1- 3 days before the collection period. The sample media
was collected and analyzed in accordance with the site’s environmental
procedure. The discrepancy was noted prior to sending samples to the
offsite vendor for analysis. There was no plant related activity detected on
the sample media. In addition, the air sample collected the week prior and
week after did not show any plant related activity. After the motor was
changed out, the air sampler continued to perform the required ODCM
Section 5.0 surveillance. This event is documented in the site’s corrective
action program. (NN# 203232699-002)

b. On October 2, 2015, Air Sampler #9 lost power due to a scheduled 12 kV
power outage. Prior to the scheduled power outage, the switchyard project
manager stated that the power would be off for about a day. The power
outage commenced at 0930 and was returned to service at 1830. The air
sampler had no power for 9 hours. Once power was restored, the air
sampler continued to operate and perform the required ODCM Section 5.0
requirement. The sample media was collected and processed in accordance
with Environmental procedure and the discrepancy was documented on the
chain of custody prior to sending samples to the off-site vendor for analysis.
This event is documented in the site’s corrective action program. (NN#
203232699-004)

3) Air Sampler #10 (BIuff)

a. On May 1, 2015, Air Sampler #10 lost power due to a scheduled power
outage to perform transformer maintenance. The power outage commenced
at 0955 and was returned to service at 1338. The air sampler had no power
for 3 hours and 41 minutes. Once power was restored, the air sampler
continued to operate and perform the required ODCM Section 5.0
requirement. The sample media was collected and processed in accordance
to Environmental Procedure and the discrepancy was documented on the
chain of custody prior to sending samples to off-site vendor for analysis. This
event was documented in the site’s corrective action program. In addition,
the California Department Public Health Radiological Branch was notified on
April 22, 2015 that their sampler would be off. (NN# 202969551)

b. On November 6, 2015, Air Sampler #10 lost power due to a scheduled
outage to work on 12 kV line. The sampler was off for a total of 2.5 hours.
Once power was restored, the air sampler continued to operate and perform
the required ODCM Section 5.0 requirement. The sample media was '
collected and processed in accordance to Environmental Procedure and the
discrepancy was documented on the chain of custody prior to sending
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samples to off-site vendor for analysis. This event was documented in the
site’s corrective action program. (NN# 203232699-005)

In all these events, the Radiological Effluent and Environmental Specialist reviewed previous
and post event’s data to verify no deviations were noted and that all ODCM LLDs were met. Per
ODCM Table 5-2, there were no challenges to the reporting levels for radioactivity
concentrations. This is documented in the site’s corrective action program for tracking events in
the 2015 AREOR that need to be documented. (NN# 202794860)

C. Ocean Water Sampling

No deviations were observed
D. Drinking Water

No deviations were observed

E. Shoreline Sediments

No deviations were observed

F. Ocean Bottom Sediments

No deviations were observed

G. Marine Species (Flesh)

No deviations were observed

H. Local Crops

No deviations were observed

l. Soil

No deviations were observed
J. Kelp

No deviations were observed
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Introduction

The regulatory basis for conducting a Land Use Census (LUC) is identified in 10CFR50,
Appendix |, Sec IV.B.3. The purpose of the LUC is to “identify changes in the use of
unrestricted areas and to permit modifications in monitoring program for evaluating doses to
individuals from principle pathways of exposure.” In addition, Regulatory Guide 4.15, Rev. 1,
section C3 address that “written procedures should prepared, reviewed, and approved for
activities involved in carrying out the monitoring program.” The 2015 LUC was conducted to
comply with the surveillance requirement as defined in the Offsite Dose Calculation Manual
(ODCM) Section 5.2. The Radiological Environmental Monitoring Program Procedure SO123-
IX-1.20 Rev. 7, Land Use Census, establishes the method of documenting and verifying land
use census results obtained in compliance to San Onofre’s Technical Specifications and
ODCM.

Executive Summary

The land area around San Onofre Nuclear Generating Station (SONGS) is not subject to
significant change due to the nature of the land uses. The area around SONGS is divided into
sixteen (16) geographical sectors. The Pacific Ocean and United States Marine Corps (USMC)
Base Camp Pendleton comprise 13 of the 16 sectors surrounding SONGS. The City of San
Clemente (a mature municipal area) and coastline comprise the remaining three sectors.
Therefore, the characteristics of the local land area substantially inhibit significant land use
changes. After conducting the 2015 land use census, there were no changes noted when
compared to 2014 Land Use Census.

Definition of Uses

Residence is defined as any structure (single-family house, apartment, mobile home, barracks
or similar unit) that is occupied by an individual(s) or resident(s) for three months or longer in a
given year.

Other Specified Use is defined as a location occupied by members of the general population
as other than their primary residence. The use is divided into two categories: employment and
non-employment related.

Employment use is defined as a location occupied by members of the general population
engaged in normal work activities regardiess of the length of time spent at the location, and
regardless of its permanence, including concession stands, restaurants, campground hosts,
markets and guard shacks.

Non-employment-related use is defined as a location occupied by members of the general
population who are not engaged in normal work activities, including campgrounds, temporary
housing, time-share condominiums, motels, hotels, schools and beaches.

Milk animals are cows, goats, and sheep whose milk is used in dairy products for human
consumption.

Meat animals include, but are not limited to, deer, cattle, goats and sheep whose meat is used
for human consumption.

Fresh, leafy vegetables include, but are not limited to, lettuce, cabbage and spinach.
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Fleshy vegetables include, but are not limited to, tomatoes, cucumbers, cauliflower and sweet
corn.

Scope

The land area around SONGS includes both Orange and San Diego counties. The Orange
County portion includes a portion of the city of San Clemente (population estimated to be
65,326 as of July 1, 2014 based on census information) and the San Clemente State Park. The
San Diego County portion includes much of the (USMC) Base Camp Pendleton, San Onofre
State Beach and Park, and SONGS itself.

The LUC map is divided into 16 geographical sectors: A, B, C,D, E, F, G, H, J, K, L, M, N, P, Q
and R. The ODCM surveillance requirement is performed by identifying the location of the
nearest garden greater than 500 square feet, nearest milk animals, nearest residence, and
other identified land uses in each of the sixteen (16) geographical sectors within a distance of
five (5) miles from San Onofre Units 2 and 3. In addition, the land use census aids in detecting
changes in the presence of hazardous manufacturing and handling facilities within the five (5)
mile radius. The methodology consists of reviewing data from the previous LUC reports and
verifying if any information has changed. The LUC is conducted and updated at least once per
12 months between the dates of June 1 and October 1. Also, non-residential usage such as fire
stations, Camp Mesa, surf camps and other potential pathways of exposure to an individual are
identified due to the fact that these usages are closer to full time residence based on information
provided by the appropriate point of contact or agency.

Sectors A, B, C, D, E, and F include land within the boundaries of (USMC) Base Camp
Pendleton. The study area in sector G includes the area along the coast south of SONGS.
Sectors H, J, K, L, M, and N are the Pacific Ocean, therefore no land use possible. Sectors P,
Q, and R include a section of San Clemente and part of Camp Pendleton.

Research Methodology

Completion of the 2015 SONGS Land Use Census required conversations and meetings with
agencies and individuals, field research, and Geographical Information System (GIS) work
detailing the findings on study area land use maps. Environmental personnel conducted a
review of the previous 2014 LUC and associated documentation notebook. Then the data was
verified and if changes were noted, then the changes were reflected in the 2015 land use
census.

This was accomplished by contacting the point of contact for the appropriate agency,
organization, or military base which possesses knowledge on the land usage.

The following agencies and organizations were contacted:

SCE Real Properties, for Aerial Photography

California Highway Patrol

Orange County Agricultural Commissioner

State of California Department of Parks and Recreation, including San Onofre
State Beach

United States Border Patrol

USMC Base, Camp Pendleton

. City of San Clemente
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In cases where it was deemed appropriate, letters requesting information were sent to
organizations. The United States Border Patrol did not respond to our inquiries due to national
security so an “estimated hours of occupancy” value of 2400 hours was utilized. It was
determined that military personnel would have complete control over the land uses within their
jurisdiction. Communication provided by the point of contact from Camp Pendleton and other
agencies (State Parks, California Highway Patrol, etc.) was considered final. Agency contact
and documentation were completed in compliance with the Land Use Census procedure.

Aerial photography was not conducted for the 2014 to 2015 year. The Land Use Census data

were collected by contacting Camp Pendleton Public Information Officer, the Local Agricultural
Authority, Planning and Building Departments of the City of San Clemente, and San Clemente
Community Development Center

Field Research

During and after the completion of the preliminary research, field research was undertaken to
confirm initial findings and obtain further information necessary to complete the land use
census. Field research was initiated in June 2015.

Data and Methodology Summary

The appropriate individual or organization was identified for each existing and new LUC
location. The individual or organization was contacted to determine the use and occupancy for
that location. For each LUC location, the appropriate individual was asked to provide an
estimate of annual occupancy based on personal knowledge of the location. The information
gathered is summarized in Table 1. Additional information, not required by the ODCM, has
been included in Table 2 for historical trending purposes.

Documentation Notebook

Throughout the study, records of contacts and findings were maintained in accordance with the
Land Use Census Procedure. A documentation notebook has been prepared and is retained in
the Radiological Effluents and Environmental files with the aerial photographs. The notebook
provides telephone notes, agency contacts, Southern California Edison (SCE) memoranda, and
any correspondence. The notebook can be found under the SONGS’ Maplnfo shared drive.

2015 Land Use Census Observations and Changes
The follow observations were noted:

e No new garden was identified in 2015.
¢ No land uses with the potential to affect SONGS were identified in 2015.

Chemical and Toxic Waste

The presence of manufacturing facilities, chemical plants, and toxic waste sites was researched
to provide information in detecting any hazardous chemicals, etc. which could impede the
operation of SONGS through fire, explosion, or chemical spills. Some manufacturing is located
in the northeastern section of the city of San Clemente and is outside the study area. No such
uses are allowed to exist in the commercial and residential areas of the city of San Clemente
within the study area. In Camp Pendleton, there are no designated manufacturing or chemical
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Director of Community Plans and Liaison Office.

This type of survey is referenced in the Nuclear Regulatory Commission (NRC) Inspection
Manual, temporary instruction 2515/112, dated 05/31/91, and is required by the Land Use
Census Procedure SO123-1X-1.20, Section 1.1.2.

Milk Animals
No dairies or other facilities producing milk for human consumption were identified in 2015.

|
|
|
|
use areas within the 5 mile radius of the plant based conversation with Camp Pendleton’s
Meat Animals

No agricultural meat animals were identified during the 2015 LUC. The only known meat animal
pathway land uses is recreational hunting. Deer graze year round on Camp Pendleton.

Growing Season for fleshy and leafy vegetables

Leafy vegetable samples are available at the SONGS garden year round. Fleshy vegetables
were available approximately eight months during 2015 at the SONGS garden.

Desalination Plant in Carlsbad, California

The forecast for the Carlsbad desalination plant to producing 50 million gallons of drinking water
per day is November 2015. The plant is located on the coast next to the Encina Power Station
and will eventually reach nine stories below ground. This will be the largest and most
technologically advanced desalination plant in the Western Hemisphere. The project’s goal is to
produce enough water to meet the daily needs of 300,000 San Diego residents. The
desalination plant is located 27 miles south of San Onofre

Summary of Changes

1. For the period of July 1, 2014 to June 30, 2015, the Camp Pendleton deer hunting take
data was updated and reflected in Table 3. Per the USMC wildlife biologist, the exact
location of a particular kill is not known. The reported take area should be interpreted as
an estimate of approximate location. Thus a deer reported taken in hunting area Alpha 2
may actually have been taken in an adjacent hunting area (such as Romeo 3 or Bravo
3). There are no changes to the estimated distances from SONGS to the nearest
vegetation potentially consumed by deer from July 1, 2014 through June 30, 2015.

Distances to nearest vegetation typically consumed by deer:

‘ Units 2/3 Distance from Units 2/3 Distance from :

Units 2/3 Units 2/3

Sector . Sector . A ;
o (miles) """ " (miles)

P 0.3 C 0.1

Q 0.3 D 0.1

R 0.2 E 0.2

A 0.1 F 0.3

B 0.1 G 0.1
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Table 1 — SONGS 2015 Land Use Census

£ €8
Units LUC Residence Miles E § 2 LUC# Gardens Miles | LUC Other Specified Uses Miles :E, § g
2/3 # from | X 32 from # from | X 32
Sector uz/i3 | = 8 ~ u2/3 uz2/3 | = 8 ~
A R-A1 | Camp San Mateo 3.6 FTR 0-8 | Camp San Mateo Motor Pool 3.6 2,000
22 SCE Land Uses 0.4
B 0-9 | USMC CP Sanitary Land Fill 2.1 816
C R-C2 | Camp San Onofre Fire Station #7 52 Area 2.4 FTR 0O-10 | Camp San Onofre (STP #11) 2.2 2,000
R-C1 | Camp san Onofre Barracks 524101 2.8 FTR
R-C3 | Camp San Onofre Barracks 2.6 FTR
D R-D1 | Camp San Onofre Barracks 3.0 FTR
E R-E1 | Camp Horno Barracks 4.1 FTR 0-5 [ Camp Horno Motor Pool 4.0 2,500
F 0-1 San Onofre State Beach Guard Shack 0.8 1,500
31A [ Border Patrol Checkpoint (NB) 1.9 2,400*
31B | Hwy Patrol Weigh Station (NB) 2.1 1,960
G 0O-2 | San Onofre Beach Campground 1.8 720
32 Hwy Patrol Weigh Sta (SB) 2.1 1,960
0O-2A | Endless Summer Surf Camp (see 2.8 4,380
notes) / Campground Host
0-2B | YMCA Surf Camp (see notes) 2 576
Sectors H, J, K, L, M, and N have no identified land uses. These sectors are primarily the Pacific Ocean and contain only a small portion of the plant site, and a beach walkway providing
access for state beach park users north & south of SONGS.
P R-P3 | San Onofre Rec Beach (SORB) 1 FTR G-3 4130 Calle 2.8 0-6 | Surf Beach (Lifeguard) 0.5 800
Isabella
R-P2 | San Mateo Point housing 2.7 FTR G-14 4090 Calle 2.9 3 Trestles Beach Lookout tower 1.8 500
Isabella
R-P1 | Cotton point Estates 2.7 FTR 0-2D | Summer Soul Surf Camp 0.5 440
R-P5 | Contractor overnight parking in Lot 4 0.6 0
Q R-Q5 | SORB Resident Employee 1.1 FTR G-8 2240 Ave 41 0-3 | State Park Office Trailer 0.69 2,000
Salvador
R-Q2 | San Onofre Il housing 14 FTR G-5 1706 S Ola Vista 4.4 5 Surf Beach Guard Shack 0.7 1,500
R-Q3 | San Mateo Point Housing 2.7 FTR G-6 1315 S Ola Vista 4.6 18 SORB Lifeguard Tower 1.2 2,000
G-15 130 Calle del 4 1A SORB Campground Check-in 1.3 2,000
Pacifico
G-16 432 Ave Crespi 3.8
G-18 115 Ave San 41
Pablo
R R-R1 [ San Onofre lIl housing 1.3 FTR G-10 SONGS Garden 0.4
G-17 788 Ave 4.9
Salvador
Bold text indicates a change from the 2015 LUC. Data as of 9-30-2015 FTR — Full Time Residence There were no changes for 2015
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Table 2
. > >
Uzr}gs LUC Miles | E & _ Mites | |\ )c Mies | E £ =
Secto # Residence from ES ¢ | LUC# | Gardens from # Other Specified Uses from Ege
v23 | 83 u2/3 u2/3 583
r S0< S0&
A R-A2 | SONGS Camp Mesa 0.4 FTR 24 Cristianitos Fire Station 5 3,984
B
C
D
E
F
G 0-2C | SurfCamp.com State Beach Surf Camp 2.3

did not occupy San Onofre Park in 2012

Sectors H, J, K, L, M, and N have no identified land uses. These sectors are primarily the Pacific Ocean and contain only a small portion of the plant site, and a beach walkway providing access for state beach park users

north & south of SONGS.
P R-P5 Contractor overnight parking 0.6 1040
in Lot 4
Q 11 State Parks Main Offices 35 FTR 14 Inactive 4.3 7 SORB Clubhouse (permanently closed per
USMC)
3 W San Antonio 8 USMC Exchange & Commissary 1.7 2,000
16 Inactive 4.1 9 Basilone Road USMC Entry Gate 2 520
147 W Junipero 12 San Mateo Campground 2.9 4,380
17 Beach Concession (Pier Shack and Grill) 4.5 2,600
13 Beach Concession (Califia Beach Café) 3.9 1,200
R 20 Sea Ridge Estates 4.5 FTR 19 Camp San Mateo (STP#12) 3.7 2,000
R-R3 SONGS Dry Camping PL12 0.7 2136 21 Cristianitos USMC Entry Gate 4.1 520
R-R2 SONGS Camp Mesa (See 04 FTR 23 Cristianitos USMC Gas Station 41 2,000

notes for Table 1)

Bold Text indicates a change from the 2015 LUC. Data as of 9-30-2015 FTR — Full Time Residence
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NOTES FOR TABLES 1 AND 2

RESIDENCES

LUC# | Description

R-A1 CAMP SAN MATEO (barracks)-This is an employment and an FTR land use location for
persons 17 and older.

R-A2, | CAMP MESA-Former FTR and is permanently closed.

R-R2

R-C2 | CAMP SAN ONOFRE FIRE STATION-This is an employment and FTR land use location for
persons 18 and older

R-C1, | CAMP SAN ONOFRE (barracks)-This is an employment and FTR land use locations for

R-C3, | persons 17 and older

R-D1

R-E1 CAMP HORNO (barracks)-This is an employment and a FTR land use location for persons 17
and older

R-P1 COTTON POINT ESTATES-This is a FTR for all age groups

R-P2, | SAN MATEO POINT HOUSING-This is a FTR for all age groups

R-Q3

R-Q2, | SAN ONOFRE IIl housing-This permanent housing development is a FTR for all age groups

R-R1

R-P3, | SAN ONOFRE RECREATION BEACH (SORB)-This is a FTR for SORB employees and

R-Q5 | campground hosts (age 18 & over). This is also a non-empioyment land use location
(camping) for all age groups. A person or family may camp at SORB for a maximum of 60
days per calendar year

R-P4 | Contract Worker in Parking Lot 4 -This was a 6 month residence for a contract worker that
slept in personal vehicle in between shifts until 4/1/2013 (NN 202649118). This is an inactive
residence

VEGETABLE GARDENS

There were no new gardens identified for 2015.

OTHER LUC LOCATIONS CLOSER THAN THE CLOSEST RESIDENCE

LUC# | Description

0-1 SAN ONOFRE STATE BEACH GUARD SHACK-this is an employment land use location for
persons 18 and older.

0-2 SAN ONOFRE BEACH CAMPGROUND-This is a non-employment (recreational) and use
location for all age groups.

0O-2A | ENDLESS SUMMER SURF CAMP/CAMPGROUND HOST-The Endless summer Surf Camp
and the State Parks Campground host are located in spaces 100 to 103. The maximum
occupancy for persons age 18 and older is 4380 hours. The maximum occupancy for persons
17 and younger is 360 hours. This is both an employment and a non-employment land use
location.

0-2B | YMCA Surf Camp
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0-2C | Summer Soul Surf Camp- Summer Soul Surf Camp is a day camp that takes place at Dog
Patch beach in San Onofre Beach. The maximum occupancy for persons age 18 and older is
440 hours. The maximum occupancy for 17 and younger is 40 hours.

0-3 STATE PARK OFFICE TRAILER-This is an employment land use location for persons 18 and
older.

0-5 CAMP HORNO MOTOR POOL-This is an employment land use location for persons 17 and
older.

0-6 SURF BEACH (LIFEGUARD)-This is an employment land use location for persons 18 and
older.

0-8 CAMP SAN MATEO MOTOR POOL-This is an employment land use location for persons 17
and older.

0-9 USMC CP SANITARY LANDFILL-This is an employment land use location for persons 18 and
older.

0-10 | CAMP SAN ONOFRE WASTE WATER TREATMENT PLANT (STP #11)-This is an
employment land use location for persons 18 and older.

R-C2 | SAN ONOFRE FIRE STATION #7 52 AREA-This is an employment land use [ocation for
persons 18 and older.

1A SORB CAMPGROUND CHECKIN-This is an employment land use location for persons 18

and older.

3 TRESTLES BEACH LOOKOUT TOWER-This is an employment land use location for persons
18 and older.

5 SURF BEACH GUARD SHACK-This is an employment land use location for persons 18 and
older.

18 SORB LIFEGUARD TOWER-This is an employment land use location for persons 18 and
older.

22 SCE Land Uses-Are occupied by unmonitored SCE workers

31A BORDER PATROL CHECKPOINT-This is an employment land use location for persons 18
and older. :

31B HIGHWAY PATROL WEIGH STATIONS-These are employment land use

32 Locations for persons 18 and older.

Table 2 Notes:

Table 2 locations are not mapped. Table 2 contains locations included per SO123-1X-1.20, step
6.3. The garden land uses listed in Table 2 do not exist (LUC #14 and LUC #16 gardens have
been paved over and are no longer able to support vegetation growth). SONGS Camp Mesa is
no longer a residence and is permanently closed. The “other specified uses” locations listed in
Table 2 are further away from the midpoint of Units 2/3 that is closest to the full time residence
(all age groups) in the corresponding sector. The residences listed in Table 2 are not the
closest full time residence in the corresponding sector. The Table 2 locations have been
retained for historical trending purposes and are not required by the ODCM. A review of the
business need to continue including these locations was closed in March 2013 because these
locations were used to track locations that in the past were input for R(i) tables’ calculations and
they need to remain in the LUC. Refer to NN (Nuclear Notification) 202232049.
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Table 3 — Camp Pendleton Hunting Take Data. July 1A, 2014 — June 30, 2015

Deer
Hunter Sm Game Hunter
Area Effort Effort Deer | Coyote | Dove | Quail | Rabbit | Squirrel | Pigeon
Hours ) Hours
Alpha-1  B(3),C(3.2) 100 14 0 1 0 0 0 0 0
Alpha-2 E(0.8),D(0.8),C(3) 52.8 0 0 0 0 0 0 0 0
Alpha-3 D(2.2) 187.2 38 7 3 0 0 1 2 0
Bravo-2 B(3.8), A(4.2) 369.6 20 - 0 0 21 0 0 0 0
; Bravo-3 B(1.6),A(1.8),R(1.8) 232.8 8 0 0 0 0 0 0 0
Romeo-1_E(1) 320 39 4 1 0 0 0 0 0
Romeo-2 E(2.6) 457.6 26 3 0 59 0 1 0 0
Romeo-3 FE(1.4), F(1.5) 363.2 7 3 0 0 0 0 0 0
| Papa2  F(5) 224.8 9 4 0 0 0 3 0 0
Totals ' . 2308 161 21 5 80 0 5 2 0

1. The total hunting hours includes time attributable to multiple individuals. This value bounds the maximally exposed individual.
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APPENDIX G. ERRATA TO THE 2014 AREOR
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No errors have been noted in the 2014 AREOR
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REMP TLDs CO-LOCATED WITH CDPH TLDs DURING 2015

California Department of Public Health (CDPH) maintains a TLD program in the environs of
SONGS. Per DPH (Department of Public Health) request, the results of SONGS dosimeters

that are co-located with CDPH dosimeters are reported below.
Table 36. 2015 Data from SCE TLDs (mR/ standard quarter)

2015 AREOR

1st 2nd 3rd | 4th
Location Number Location Name Qtr. Qtr. Qtr. Qtr.
SCE-1, NRC -7, DPH #2 City of San Clemente 8 13 12 15
SCE-2, NRC -23, DPH #8 Camp San Mateo 8 13 10 15
SCE-3, NRC 19, DPH #9 Camp San Onofre 9 13 9 15
Old El Camino Real (Old
SCE-6, DPH #10 Highway 101) (ESE) 3 3 5 9
) . Bluff (Adjacent to PIC #1) (San
SCE-10, NRC -12, DPH #6 Onofre Surfing Beach) 7 9 9 14
Former US Coast Guard Station
SCE-22, NRC 11, DPH #4 _ San Mateo Point 10 20 12 Damaged
SCE-34, NRC -14, DPH #5 San Onofre Elementary School 8 14 9 17
SCE-50, NRC 32, DPH #13 Oceanside Fire Station 9 10 9 15

Note:

Requirements in the standard Technical Specifications (TS) adopted under the TS Improvement Program include

reporting results of TLDs that are co-located with NRC dosimeters. The NRC dosimeters were exchanged by the
CDPH under contract with the NRC. This contract expired in December 1997 and the NRC TLDs were no longer

being deployed around SONGS. See Appendix | of the “1997 Radiological Environmental Operating Report”, April,

1998
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APPENDIX 1. ISFSI TLD DATA
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Summary

Per 10 CFR 72.126, SONGS implemented an area monitoring TLD program in the vicinity of the
ISFSI. In the fourth quarter of 2001, 21 pre-operational TLDs were deployed in the area around
the ISFSI foundation then under construction. This pre-operational TLD data are compared to
the data obtained after the commencement of used fuel storage in the ISFSI for the purposes of
estimating the additional exposure potentially attributable to the operation of the ISFSI.

An evaluation of the entire REMP TLD database yielded an estimated background exposure
rate of approximately 15 mR/std. quarter (91 days). However, some local variability within the
CAB / EAB is to be attributable to factors external to SONGS. Another variable for the
measured exposure rate is transit exposure to and from the TLD lab. The transit exposure is
variable and is corrected by the lab but the issue of TLD shipment packaging geometry cannot
be readily corrected. Therefore, a comparison of pre-operational data and operational data
needs to be considered in conjunction with a comparison of ISFSI TLD data and the estimated
baseline background exposure rate within the EAB. Using this information, we conclude that
the exposure rate outside the CAB (10 CFR 72 Controlled Area Boundary) is less than
detectable. The detection limits are 5 mR/standard quarter and 10 mR/year. The exposure
attributable to the operation of the ISFSI as indicated by this media is not measurable beyond
the immediate area of the ISFSI.

Environmental exposure rates are variable and small changes in TLD location can measurably
change the data. SONGS REMP TLD data show an environmental seasonal variability that
does not appear to be related to any activities at SONGS. The ISFSI TLD data gathered to date
appears to follow a similar seasonal variability (Figure 14). In addition to environmental factors,
some non-ISFSI work activities at Unit 1 have elevated the pre-operational measured ISFSI
TLD exposure. The storage and transport of radioactive materials and waste near the location
of the ISFSI foundation area in 2001 and 2002 appears to have elevated the exposure rates of
TLDs 306 to 315. In addition, the movement of the Unit 1 reactor vessel in October 2002
caused a noticeable increase in the measured exposure for TLDs 301 to 315. The measured
exposure rate for the ISFSI TLDs close to the ISFSI is consistent with the exposure rate
expected from known radiological work activities. The elevated exposure rate from TLDs 301,
302, 303, 304, 323, 324, 325, 326, 327 and 328 is primarily due to the movement and storage of
used fuel at the ISFSI.

In the second quarter of 2011 additional TLDs 327 and 328 were placed along the fence on the
southwest side of the ISFSI. These TLDs had the highest readings in 2013 through 2015. The
closest publicly accessible location is SW of the ISFSI along the San Onofre Beach access
road, outside the plant’s perimeter. The background corrected annual exposures for the access
road TLDs 55 and 56 were 11 and 8 mR/yr., respectively in 2015. Assuming a maximum
occupancy of 300 hours per year the dose to a member of the general public is < 1 mrem per
year at this location as measured by the REMP TLDs.

Starting in the fourth quarter 2010 neutron dosimeters were placed in ISFSI TLD canisters 311,
324, 325, and 326. In the second quarter 2011 neutron dosimeters were also placed adjacent
to TLDs 327 and 328. The 2015 neutron TLDs identified measurable levels of neutron radiation
for spent fuel in storage. Neutron exposure during fuel transfer is measurable at the fence
surrounding the storage facility at low levels, typically a few mR per quarter. These
measurements demonstrate that the neutron exposure is bounded by the projected neutron
dose rates in calculation SCE-23-0508, is well within the limits specified in 10CFR72.104 (0.25
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mSv (25 mrem) to the whole body, 0.75 mSv (75 mrem) to the thyroid and 0.25 mSv (25
mrem) to any other critical organ, and is consistent with known ISFSI radiological conditions.
The measured ISFSI gamma TLD exposure rates were also determined to be consistent with
the calculated ISFSI dose rates and known radiological conditions.

We conclude that exposure attributable to the storage of used fuel in the ISFSI is not
measurable beyond the immediate area of the ISFSI and is well below regulatory limits.
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Table 37. 2015 ISFSI TLD Data

Quarterly Background adjusted 2015 Annual 2015 Net

Background 2015 Quarterly Results (mR) 2015 Quarterly Results (mR) Total Total
Location (mR) Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 (mR) (mR)
ISFSI 301 15 16.49 15.83 17.29 16.44 ND ND ND ND 66.05 ND
ISFSI 302 15 19.09 19.34 20.14 19.42 ND 4.34 5.14 442 77.99 17.99
ISFSI 303 15 19.62 19.50 20.85 19.37 462 4.50 5.85 4.37 79.34 19.34
ISFSI 304 15 18.27 18.83 19.55 18.35 ND ND 4.55 ND 75.00 15.00
ISFSI| 306 15 19.31 19.67 19.43 18.78 4.31 4.67 443 ND 77.19 17.19
ISFSI 307 15 15.15 15.76 16.36 14.82 ND ND ND ND 62.09 ND
ISFSI 308 15 18.19 17.48 19.06 17.40 ND ND ND ND 7213 12.13
ISFSI 309 15 17.43 17.34 19.82 18.07 ND ND 4.82 ND 72.66 12.66
ISFSI 310 15 19.33 17.88 19.76 17.95 4.33 ND 4.76 ND 74.92 14.92
ISFSI 311 15 17.48 17.81 18.54 16.64 ND ND ND ND 70.47 10.47
ISFSI 312 15 14.22 13.56 14.67 13.23 ND ND ND ND 55.68 ND
ISFSI| 314 15 16.68 16.37 17.08 15.77 ND ND ND ND 65.90 ND
ISFSI 315 15 17.45 17.02 17.73 16.79 ND ND ND ND 68.99 ND
[SFSI 316 15 14.34 14.27 14.84 14.67 ND ND ND ND 58.12 ND
ISFSI 317 15 15.79 15.38 15.03 14.90 ND ND ND ND 61.10 ND
ISFSI 318 15 17.51 16.24 18.45 16.22 ND ND ND ND 68.42 ND
ISFSI 319 15 17.83 17.62 17.99 16.98 ND ND ND ND 70.42 10.42
ISFSI 320 15 17.34 16.74 18.29 17.01 ND ND ND ND 69.38 9.38
ISFSI 321 15 18.02 16.85 18.40 16.71 ND ND ND ND 69.98 9.98
ISFSI 322 15 15.73 14.66 16.22 15.49 ND ND ND ND 62.10 ND
ISFSI 323 15 18.33 17.63 18.90 17.91 ND ND ND ND 72.77 12.77
ISFSI 324 15 21.05 20.81 21.09 20.21 6.05 5.81 6.09 5.21 83.16 23.16
ISFSI 325 15 21.48 20.98 22.82 21.11 6.48 5.98 7.82 6.11 86.39 26.39
ISFSI 326 15 20.53 20.61 21.27 19.62 5.53 5.61 6.27 4,62 82.03 22.03
ISFSI 327 15 37.07 37.55 38.84 37.99 22.07 22.55 23.84 22.99 151.45 91.45
ISFSI 328 15 34.83 35.31 34.43 31.96 19.83 20.31 19.43 16.96 136.53 76.53
55 San Onofre State
Beach (U1 West) 15 18.62 18.06 16.75 17.57 ND ND ND ND 71.00 11.00
56 San Onofre State
Beach (U1 West) 15 17.44 17.87 16.32 16.51 ND ND ND ND 68.14 ND
X :ci”(ggi‘t’fg)a State 15 1543 | 1647 | 1439 | 1443 | ND ND ND ND 60.42 ND
59 SONGS
Meteorological Tower 15 17.61 17.65 18.08 17.75 ND ND ND ND 71.09 11.09
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Figure 13 — SONGS ISFSI and Selected REMP TLD Locations

Page | 103



APPENDIX |

2015 AREOR

ISFSI and REMP TLDs

J
]

20 A '/,\"{ A ﬁ‘/
A SRR
j WY s v A

G
3 15 ’
2
(-4
£
10
——DR 31 (Control)
——DR 321 (ISFSI)
—DR 56 (EAB)
0

2000 2001 2002 2003 2004 2005 2006

2
L2

Figure 14 - ISFSI and REMP TLDs

——DR 318 (ISFSI)
——DR 55 (EAB)
——DR 59 (EAB)

2008 2009 2010 2011 2012 2013 2014 2015

Page | 104



2015 AREOR

Appendix J. OFFSITE GROUND WATER SAMPLING
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Offsite Drinking Water Data

All investigations have shown that there are no drinking water pathways at
SONGS. Figure 15 below illustrates groundwater well locations along with the flow
of the groundwater. As described in the Annual Radiological Effluent Release

Report, we conclude that the operation of SONGS had no impact on drinking water

wells in the vicinity of SONGS.
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Figure 15 — Closest Drinking Water Wells
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Glossary
a posteriori After the fact
a priori Before the fact
ALARA As Low As as Reasonably Achievable means making every

reasonable effort to maintain exposures to radiation as far below
the dose limits in this part as is practical consistent with the
purpose for which the licensed activity is undertaken, taking into
account the state of technology, the economics of improvements
in relation to state of technology, the economics of improvements
in relation to benefits to the public health and safety, and other
societal and socioeconomic considerations, and in relation to
utilization of nuclear energy and licensed materials in the public
interest.

Cosmogenic nuclides Radionuclides (or isotopes) created when a high-energy cosmic
ray interacts with the nucleus of an atom. These isotopes are
produced within Earth materials such as rocks or soil, in Earth's
atmosphere, and in extraterrestrial items such as meteorites.
Radioactive isotopes beryllium-7 and beryllium-10 fall into this
series of three light elements (lithium, beryllium, boron) formed
mostly[citation needed] by cosmic ray spallation nucleosynthesis,
both of these nuclides have half-lives too short for them to have
been formed before the formation of the Solar System, and thus
they cannot be primordial nuclides. Since the cosmic ray
spallation route is the only possible source of beryllium-7 and
beryllium-10 occurrence naturally in the environment, they are
therefore cosmogenic.

Below is a list of radioisotopes formed by the action of cosmic
rays in the atmosphere; the list also contains the production mode
of the isotope.

Isotope Mode of formation
3H (tritum) |™N (n, ?C)*H
Be Spallation (N and O)
“Be  |Spallation (N and O)
e Spallation (N and O)
146 “N (n, p) “C
8F 80 (p, n)'®F and Spallation (Ar)
*Na Spallation (Ar)
*Na Spallation (Ar)
Mg Spallation (Ar)
3si Spallation (Ar)
¥2gj Spallation (Ar) -
2p Spallation (Ar)
sma) Spallation (Ar)
¥®s Spallation (Ar)
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%l ¢l (n, y)*cCl

*"Ar *'Cl (p, n)*’Ar

BCl Spallation (Ar)

¥Ar %Ar (n, v)*Ar

¢l “OAr (n, np)**Cl & spallation (Ar)
“Ar “Ar (n, y)MAr

¥1Kr ®Kr (n, y) ¥'Kr

Decay Series There are three naturally occurring decay series of heavy

elements that transform into a series of various radioactive
elements by releasing energy in the form of particles, (such as
alpha or beta), and/or gamma rays to end in a stable form of non-
radioactive Lead. All three decay series start with extremely long
lived radioactive, heavy elements that can be measured in
geologic time units. They are Uranium-238 with an approximate
half-life of 4.5 billion years, Uranium -235 with a half-life of about
700 million years, and Thorium- 232 with a half-life of 14 billion
years. All three series contain some more well-known radioactive
species, Radium and Radon.

Distinguishable from Detectable concentration of a radionuclide that is statistically

background different from the background concentration of that radionuclide in
the vicinity of the site or, in the case of structures, in similar
materials using adequate measurement technology, survey, and
statistical techniques.

Dose The amount of radiation that is absorbed by a person’s body. In
the radiation field the term dose is sometimes used
interchangeably with dose equivalent, which is defined as the rem
and described below.

fCi/m® acronym for a femto-curie per cubic meter, which is a
concentration unit that defines how much radioactivity is present
in a particular air volume, such as a cubic meter. A curie, named
after its discoverers Pierre and Marie Curie, is defined as the rate
at which a radioactive element transforms itself into another
element that is most often another radioactive element. It is
mathematically equivalent to 37 billion disintegrations or
transformations per second. A “femto” is a scientific prefix for an
exponential term that is equivalent to one quadrillionth
(1/1,000,000,000,000,000).

Half-life A measure of how fast half the mass of a radioactive element will
transform itself into another element. Each radioactive element
has its own unique rate of transformation. Consequently, if a
radioactive element, such as lodine-131 has a half-life of 8 days,
then in 8 days half of the original amount of lodine-131 will be
gone; in another 8 days half of that half will be left and so on.

Gamma Spectroscopy A scientific method used to analyze gamma rays emanating
from radioactive elements. The analytical system determines
the gamma ray energy which acts as a “fingerprint” for
specific radioactive materials. For example, Potassium-40 (K-
40) has a very, distinctive gamma energy at 1460 keV. This
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uniqueness allows the instrument to positively identify the K-40
1460 energy as its own unique fingerprint. A keV is an
abbreviation for kilo electron volt, which is a measure of energy at
the atomic level. A kilo is a scientific prefix for the multiplier
1,000. :

Gross Beta A simple screening technique employed to measure the total
number of beta particles emanating from a potentially
radioactive sample, with higher values usually indicating that the
sample contains natural and/or man-made radioactive elements.
High values would prompt further analyses to identify the
radioactive species. A beta is a negatively charged particle that
is emitted from the nucleus of an atom with a mass equal to
that of an orbiting electron.

Liquid Scintillation An analytical technique by which Tritium and many other

: radioactive contaminants in water are measured. A sample is
placed in a special glass vial that already contains a special
scintillation cocktail. The vial is sealed and the container
vigorously shaken to create a homogeneous mix. When the
tritium transforms or decays it emits a very low energy beta
particle. The beta interacts with the scintillating medium and
produces a light pulse that is counted by the instrument.
Although a different scintillation cocktail is used, this is basically
how radon in well water is measured.

Millirem (mrem) One thousandth (1/1000) of a rem.
MilliRoentgen (mR) One thousandth (1/1000) of a rem
pCilg An acronym for pico-curie per gram which is a concentration unit

that defines how much radioactivity is present in a unit mass such
as a gram. A ‘pico” is a scientific prefix for an exponential term that
is equivalent to the one ftrillionth. (1/1,000,000,000,000) 1 pCi
=0.37 disintegrations/second or 1 xE-12 of a curie

pCikg An acronym for a pico-curie per kilogram, which is a concentration
unit that defines how much radioactivity is present in a unit mass,
such as a kilogram. A “pico” is a scientific prefix for an exponential
term that is equivalent to one ftrillionth (1/1,000,000,000,000).

pCi/L An acronym for a pico-curie per liter, which is a concentration unit
that defines how much radioactivity is present in a unit volume,
such as a liter.

pCi/m® An acronym for pico-curie per cubic meter, which is a
' concentration unit that defines how much radioactivity is present in
a unit of volume or capacity equal to 1000 liters.

Rem An acronym for roentgen equivalent man. It is a conventional unit
of dose equivalent that is based on how much of the radiation
energy is absorbed by the body multiplied by a quality factor,

“which is a measure of the relative hazard of energy transfer by
different particles, (alpha, beta, neutrons, protons, etc.), gamma
rays or x-rays. In comparison the average natural background
radiation dose equivalent to the United States population is
estimated to be 292 millirems per year, or 0.8 millirem per day,
with 68 % of that dose coming from radon. A millirem is one
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thousandth, (1/1000), of a rem.

Roentgen a special unit of exposure named after the discoverer of X-Rays,
Wilhelm Roentgen. It is a measure of how much ionization is
produced in the air when it is bombarded with X-Rays or Gamma
Rays. lonization is described as the removal of an orbital electron
from an atom.

Skyshine It is radiation from a radioactive source that bounces off air
molecules in the sky, much like a cue ball does off the banking of a
billiard table, and is scattered/redirected back down to the earth.

|

‘ Thermoluminescent - ltis a very small plastic-like phosphors or crystals that are placed

| Dosimeters (TLD) in a small plastic cage and mounted on trees, posts, etc. to absorb

| any radiation that impinges on the material. Special readers are
then used to heat the plastic to release the energy that was stored
when the radiation was absorbed by the plastic. The energy
released is in the form of invisible light and that light is counted by

| the TLD reader. The intensity of the light emitted from the crystals

| is directly proportional to the amount of radiation that the TLD

| phosphor was exposed to.

Site Area Boundary SONGS SAB is defined as that line beyond which the land is not

(SAB) owned, leased, or otherwise controlled by the licensee; from
ODCM definition

Tritium (Hydrogen-3 or A special name given to the radioactive form of Hydrogen usually

combination of their chemical symbol and their mass number.
Therefore, Tritium, which is a heavy form of the Hydrogen
molecule with one proton and two neutrons in the nucleus of its
| atom, is abbreviated and represented by its chemical symbol, H,
| ' for Hydrogen and 3 for the number of particles in its nucleus, or
mass number. Similarly, other radioactive elements, such as

H-3) found in nature. All radioactive elements are represented as a

Potassium-40, can be represented and abbreviated as K-40, and
so on
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