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PG&E Letter HBL-16-007

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, DC 20555-0001

Docket No. 50-133

License No. DPR-7 :

Humboldt Bay Power Plant Unit 3

Annual Radloloqlcal Environmental Momtorlnq Report for. 2015

Dear Commissioners and Staff;

Encloséd is the Humboldt Bay Power Plant Unit 3, "Annual Radiological Environmental
Monitoring Report for 2015. This report provides the information required by -Section 4.1
of the SAFSTORIDecommlssxonmg Offsite Dose Calculation Manual (ODCM).

The report has three sections. Section A provides a summary description of the
SAFSTOR Radiological Envirenniéntal Monltonng Program (REMP), including maps. of
;samphng locations. Section A also provides the resuilts of licensee laboratory patticipation
in the Interlaboratory Comparison Program.

Section B provides summaries, mterpretatlons and analyses of trends of the results of the
'REMP for the réporting penod "The material prowded is consistenit with the objectives:
outlined inthe ODCM, anid in 10 CFR 50, Appendlx I, Sections IV.B.2, IV.B.3, and IV.C.
Section B also includes a comparison with the baseline environmental conditions at the
beginning of SAFSTOR.

Section'C prov1des monitoring resuits for the reporting period. Radlologlcal environmental
_samples and efvitorimerital radiation measurements were taken at the locations identified
i ODCM Table 2-7as quality-related locations. The summarized results are formatted for
applicable reporting requirements of the NRC Radiological Assessment-Branch’s -Branch
Technical Position, Revision 1; dated November 27, 1979.

There are:iio new or revised regulatory comiitrents (as deﬂned in NEI 99-04) made in
this letter.
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If you have any questions regardmg information in the enclosed report, please contact Mr.
Hossein. Hamzehee at (805) 545-4720.

v:lrector and Plant Manager Humboldt BayNuclear

cclfenc: - Mare.L: Dapas; NRC Region: 1V Administrator ,
John B. Hickiman, NRC Pro;ect Manager
HBPP Humboldt Distribution

Enclosure
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PACIFIC GAS AND ELECTRIC COMPANY
ANNUAL RADIOLOGICAL ENVIRONNENTAL MONITORING REPORT FOR
HUMBOLDT BAY POWER PLANT UNIT 3, COVERING THE PERIOD
JANUARY 1 THROUGH DECEMBER 31, 2015

This annual report is requrred by Section 4.1 of the SAFSTOR Offsité Dose
Calculatioh Manual (ODGM). This report provides: information abouit the:
Radiological Environimental Monltormg Program (REMP) for the period. of January 1
through December 31, 2015, in a manner congistent with the objectives outlined in
the ODCM, -andin 1OCFR 50, Appendlx 1, Sections 1V.B:2, lV B.3, and 1V.C.

The report has three sectrons Sectron A provrdes a summary descrrptron of the

lrcensee laboratory partlcrpatron in the lnterlaboratory Companson Program

‘Séction B provides summaries, interpretations, and analyses. of trafids- of the resuilts
of thé REMP for the reportrng penod The material provided is consistent with:the
objectrves otitlined in the ODCM, and.in 10CFR 50, Appendrx 1, Sections IV.B.2,
IV.B.3, and' IV.C. Section B also lncludes a ¢omparison with the baseling
environmental conditions at the begrnnrng of SAFSTOR:

Sectlon C provrdes the results of analyses of radrologrcal envrronmental samples
the qualrty related locations specrfred in the table and frgures in the ODCM,
presented as both summarized and tabulated results 6f thesé analyses and
measirements. The summarized results are formatted. for: applrcable reporting
requirements of the-NRC. Radiological Assessment Branch's Branch Techhical
Position:

A. RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
1. -Program Description

The NRC Radrologlcal Assessment Branch |ssued a Branch Technlcal Posrtlon'
rssued as Genenc Letter 79: 65 “Radrologrcal Envrronmental Monrtorrng
Program Réquirerients - Enclosrng Branch Technical Position, ™ Revision 1,
dated Novernber 27, 1979, and séts forth an exampleof an acceptable
‘minimum radiological monrtonng program, The specified environmental
monitoring program provrdes measurements- of tadiation and of radioactive
‘mateérials in'those exposure pathways and for those radionuclides that lead to.
the: hlghest poteitial radiation exposures; of individuals resulting from plarit
effluents )

As discussed below, many of the exposure. pathway ‘sample requirements
s$pecified in the BTP are not required for the HBPP REMP becalse: of the
baseline conditions-established in the SAFSTOR Decommrssronlng Plan (now
identified as the Post Shutdown Décommissioning Activities. Report (PSDAR)
and Defueled Safety. Analysrs Report (DSAR))-and the Environmental Report.
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1n addition, the nuclides specified foranalysis by the BTP have been revised to
reflect the available source term at a nuclear power plant that-has been shut
down sinee July 2, 1976..

The REMP consists of the collection and anaIySIs of both onsite and offsite
énvironmental samples HBPP personnel perform sample collection and
sample analysis of airborne radioactivity. General Engineering Laboratories
(GEL) personnel perform sample analysi$ of ground water radloactlwty Mifion
Technologies personnel perforim analysis of: thermolurninescent dosimeters
(TLDs) used for monitoring direct radiation. A summary’of the REMP is
prowded as Table A-1, “HBPP RADIOLOGICAL ENVIRONMENTAL
MONITORING PROGRAM”

Sample collection for the REMP: is performed at'the: samplmg stations defined
by Table A2, “DISTANGES AND DIRECTIONS TO HBPP OFFSITE SAMPLE
LOGATIONS”, Figure A-1, “HBPP ONSITE AIR SAMPLE LOCATIONS;* Flgure
A-2, "HBRP QOFFSITE AIR SAMPLE L QCATION;” Figure A-3, "HBPP ONSITE
TLD' LOCATIONS?, Figure A-4 "HBPP OFFSITE TLD LOCATIONS’, and Figure
A-5"HBPP GROUNDWATER SAMPLE POINTS”

Momto,nn_g R.eqylr,emen.ts
a. Offsite Environmental Monitoring
1. Airborne

The SAFSTOR ODCM. reqwres one(1). offsnte environmental air sampling

station: The air sampler is ruin contintiotisly and samples are analyzed

weekly for Goss.Beta and Gfoss Alpha actwlty Stationi '3 satisfies this.

Tequirernent.as shown on Flgure AZ2. Quarterly the composited samples
. are-analyzed for Gamma Isotopic:

2. Direct Radiation

The SAFSTOR ODCM reqtiires fouir (4) offsite efivironmental monltonng
stations and -one (1) offsite control station equnpped with TLDs to monitor
gamma exposure. The TLDs arerequired to be exchanged quarterly.
Offsite environmental stations selected to satisfy this requirement are
Stations 1, 2, 14, 25, whlle TA7 is the.offsite control station-as shown on
Figure A4 These stations :are considered to represent the offsue
locations for the direct radiation pathway



3. Ingestion

The requirement to perform milk sampling was removed from the
SAFSTOR ODCM Revision 24 based upon no detection of Sr-90 or
plant-rélated gamma emitters in milk since deconimissioning began.

b. Onsite Environmental Monitoring
1..Airborne

The SAFSTOR ODCM requires five (5) air sampling stations. Thé
stations selected to satisfy. this requnrement are - Stations. AM1 through:
AMS as shown-on Figure A-1: The air samplers are run continuously and
sdmiples are analyzed weekly for Gross Beta and Gross Alpha activity.
'-Quarterly the composﬂed saniples are analyzed for Gamma Isotopic, by
station..

2. Direct ;Rad iation

The:SAFSTOR ODCM requires a minimum of 8 onsite-ehvirérimerital
monitoring:stations at or within the site boundary fence line, equipped with
TLDs to.monitor. gamma exposure. TLDs are required to be; exchanged
quarterly. A total.of 16 TLD stations are currently used to satisfy | this
-requirement. Stations T1 through' T16 are shown on Figure A-3; Four:(4).
additiorial TLDs weré ddded around the' ISFSI i in 2010. These are
Stations T18 through T21. '

‘Each: quarter the exposures from 20 statlons are determined, Wthh
tesults ih'80-analyses fora full year. Each TLD: station has three TLDs,

- gach contammg a:number of: phosphors (normally three) The phosphor
exposures for each TLD ‘are averaged and- then the thiee TLDs pei-station
are averaged to provide the. quar’cerly exposure for the station.

The minimum number of TLDswas modified in the ODCM from 16 to 8
stations to allow monltormg Iocations to be reduced-as source term is
removed from the site during the final phase of decommissioning:

3. Waterborrie
~Su.cface Water

sffluents to Humboldt Bay was termmated Any remammg or mcldental
radioactive llqwds ifi concentrations exceedlng 10 times 10 CFR 20,
‘Appendix B, Table 2 Column 2 are manifested for disposal at a regulated
»dlsposal facnllty Sampling and manifesting: requirements are consistent

" ‘with the requirements of the receiving facnhty and not subject to ODCM
'methodology Sampling of-§uiface water is not required by the current:
revision of the SAFSTOR ODGM.
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Groundwater

Revision 23 of the SAFSTOR ODCM transféired ground water monitoring
program requirements from the ODCM to HBPP’s ground water
monitoring program procedures. The number-and type of requrred
momtorlng wells are:specified by- procedure ratherthan the ODCM. This:
was doneto allow operational flexibility neéded to adjust tochanges to
sife access and hydrogeology as soils and burldrng substructurés are
removed. SAPN 1290022 documented the redssignment of grouridwater
‘-monrtonng from the ODCM to plant procedures

A-total of fourteen (14) intefmediate and deep ground waterwells are
ingluded iri: the cuttent groundwater monitoring initiative: lntermedlate
wells range in depth from 45 ft. fo 69 ft. and are compnsed of MW-11,
RGW-SFP-1, RCW-SFPR-2, RCW-SFP-3, RCW:SFP-4, REW-SFP-5, and
RCGW-SFP-6.. Deep ground water- momtorlng wells range in depth from 83,
ft. to 110 ft, and includée: RCW-CS:3, RCW-CS-5; RCW-CS-5, RCW-CS-7,
RCW:CS:8, RCW-CS-9 dnd RCW-GS=10! Each welliwas sampled ona
quarterly- basrs ‘Well locations are shiown on Figure A-5, “HBPP
“GROUNDWATER SAMPLE POINTS".

¢. -Other Monitoring

Airborhe, ingestion -and terrestrial pathway momtorlng is not required by the
ODCM.. The Environmental Report; submiitted to the NRG as Attachment 6
to SAFSTOR License:Amendment Request 84-01, dated July 31,1984,
established baselinie conditions for these pathways 1n accordance wrth the
: f‘:NRC-approved ‘SAFSTOR De: ommrssronrng Plan, (now identified as the
© PSDAR and DSAR) these baseline conditions will only: heed to be
" reestablished prior to final decommissioning if:a srgnrflcant release oceurs
‘during SAFSTOR. The Environmental Report also contains a description:of
. the:démography-and hiiman activities Within the environs surrounding the
site:
Asa matter of plant policy, groundwater leakage into the reactor caisson has
‘been routinely sampled approxmately monthly, and analyzed for tritium and
gamma enitters, iiv ordeér to develop a historical record of these: parameteérs.
The results are reported in Table C-5, but:are not considered pait of the
SAFSTOR REMP. This. sampling was. discontinued after Aprrl 2015-dué to
impending building demdlition and was documented in carrective action
SAPN 1403808.

interlaboratory Compatison Progtam

PG&E's contract laboratory, GEL, has analyzed evaluation samples: provided by
a commercial supplier to:satisfy: the requirement to participate in an
‘flnterlaboratory Cross-Check Program HBPP count froom personnel also

'partrcrpatlon mcludes suffrment determmatrons (sample medrum and

e



radionuclide combination) to ensure independent checks on the precision and
accuragy of the measuréments of radioactive materials in the REMP samples.
Table A-3, “GEL PARTICIPATION — INTERLABORATORY -CROSS-CHECK
PROGRAM DATA", and Table A-4; "HBPP PARTICIPATION — ECKERT &
ZIEGLER INTERLABORATORY CROSS-CHECK PROGRAM DATA”,
represent analyses. performed for HBPP (Table A-3). and by HBPP personiiel
{Table A-4). The agieement ¢riteria are consistefit with the guidance.for
“Conflrmatory Measurements” as described in NRC Inspection. Procedure
83502.03, “Radiological Environment Monltorlng Program and Radroactlve

Material-Control Program.”

GEL analyzed four sets.of Eckert & Zlegler Analytrcs samples for 23 parameters
that are representatrve of analyses performed for HBPP dunng 2015.. Allresults
‘metthe: acceptance criteria; The 2014 fourth quatter Eckert & Zregler Analytics

sample data that was not included in the HBPP 2014 REMP répoit-areé included

in the HBPP 2015-REMP:-report, This Was tracked in corréctive action SAPN

- 1401944,

‘HBPP. analyzed four sets-of Eckert & Ziegler Analytics: samples for gamma in
soil, (1% and 4" quarters); gamma.ait filter and alpha/beta air filter (2™ quarter),
and garmma in water and tntrum in water’ (3r quarter) These analyses dare
representative of those performed by HBPP: counit room personnel durinhg 2015.
All results met: the acceptance criteria.

4, NEI Groundwater-Protectlon Initiative

Groundwater - momtonng data is collected in dccordance with the Nuciear
Enérgy Ihstitute (NEl) Groundwater Protection Initiative. Theresults show that
there are detectable concentrations of radionuclidés in the groundwater within
the MBPP restricted area. These are believed to be the results of histofical
spills ‘at the site: :

‘The’ rmpact of these detectable concentrations is neglrglble because the
groundwater is saline and is not used now nor likely: to be used in the future for
githier-direct consumption ‘or for agricultural purposes;

B. TRENDS, BASELINE COMPARISONS AND INTERPRETATIONS

Section B provides mterpretahons of results -and -analyses of trends of the
results, The material provided is consistent with the objectives outlin d in the
©ODCM; and.in 10CFR 50; Appendrx 1, Sectioris 1V.B.2, IV.B.3, and IV.C.

1 B also mcludes a comparison. with the baseline. envnronmental
condrtrons at the begrnnrng of SAESTOR.

1. General Comme,ntfs

: SAFSTOR Licarise. Amendment Request 84- 01 establlshed baselme conditions
for soil, biota and sediments. The results to. date indicate no significant change
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from the baseline environmental conditions establishéd in the Environméntal
Report.

The results, interpretations, and analysis of trerids of the results; indicate that
SAFSTOR activities have had no measurable radiological effect on the
ehvirohment. Facility surveys for radiation and radioactive surface
contamination are performed on both a scheduled basis and on an as-required
basis. These surveys indicate that the radioactivity control barriers established
for SAFSTOR and decommissioning continue to.be effective.

As discussed below, the ODCM calculation model conservatively assumes that
exposure pathways begin at the unrestricted area boundary, also known as the
owner controlled area (OCA) boundary, Since there have been no significarit
changes in the location of the boundary, no survey for changes to the use of
unrestricted areas was necessary.

. . Direct Radiation Pathway

A plot of the radiation level trends for the five (offsite) locations is shown in
Figure B-1, “OFFSITE ENVIRONMENTAL RADIATION LEVEL TRENDS.” A
plot of thé radiation level trends for onsite stations is shown in Figure B-2;

* “ONSITE ENVIRONMENTAL RADIATION LEVEL TRENDS.” The plots show
that the offsite anriiial dosés ¢oitinue to be within the ranges that have beén
observed over the last ten years.

HBPP ¢hanged TLD processing services beginning in January 2014. Data from
previous years was based.on a Panasonic TLD system. Data’in 2014 and 2015
isbased on Mirion Genesis type TLD system. ‘The apparent rise in Figures B-1

and B-2 may be a result of thé change in monitoring devices in tandem with the
increase in decommjsSIOnlng activities.

Figure B-2 includes the average dose for two groups of onsite stations, selected
by their potential to be affected by radioactive waste handling activities. Figure
'B-2 also shows that dose measurement variations can be attributed to in-plant
sources and low-level waste packaging and shipping activities. However,
allowing for the background change in the general environs, all measurements
were comparable 10 thé ranges observed at these locations sirice entering _
SAFSTOR, with the onsite station dose levels approximately ‘within the range of
dose levels shown by the offsite stations.




Thée ODCM calculation model for the direct radiation exposure pathway
assiimes-an occuparicy factor for the portion of the unrestricted area boundary
that is closest to the radioactive waste handling area of the plant, (TLDs T5-T8),
which is the location of the highest potential exposure. The occupancy. factor is
67 hours per year; based on regulatory guidance for shoreling recreation, even
though the actual shoreline is farther from the boundary. Since there have
been no significant changes of the locations of the radieactive wasté handling
activities, boundary, or:shoreline, no further survey for changes to the use of
unrestricted areas is necessary. Usmg the maximum yearly dose, ds seen on
TLDs T5-T8 and corrected to the 67 hour occupancy, and subtractlng the

ha gt

mdlv,ldual from thls sourc_e was lnd_lst_mgul_s,hable from back_ground

The Independent Spent Fuel Storage Installation (ISFSI) was constructed in
2008; and spent fuel transfer from the spent fuel pool (SFP) was completed in
December2008. As a result of this, the dose rates-at the OCA fence jine
increased slightly. The ISES! Final Safety Analysis Report (FSAR) assumes an
occupancy factor of 2,080 hours per year at the OCA feiice liné. Using the
maximum yearly dose, as seen on TLDs T18-T21 and corrected to the 2080
hour occupancy, and subtractmg the average of the five (5) offsite-control TLDs,
the dose to the maximum exposed individual from this source would be 1.70
mRem-per year.

3. Airborne Pathway

Airborne pathway monltonng is not reqmred by the ODCM. The Envnronmental
Report, submitted to-the NRC as Attachment 6 to SAFSTOR License
Amendment Request 84-01, established baseline conditions for the airborne
pathway. In accordance with the NRC-approved SAFSTOR Decommissioning
Plan, (now |dent|f|ed as the PSDAR and ISAR) these baselme condmons will
release occurs durmg SAFSTOR “The: ODCM calculatlon model for the
airborne pathway assumes that the airborne expostre pathway (mhalatlon
exposure) is at the untestricted area boundary, which is the location of the
highest potential éxposiire.

4. Waterborne Pathway
a. Surface'Water -

The original Liquid Radwaste Treatmenit System has been dismantled and
removed. The Spent Fuel Pool has been drained.and the radioactive water
processed through a filtered ion exchange system. L|qu1d radioactive
wastes were shipped for dlsposal toa regulated disposal facility. Discharges
of liquiid radioactive efflugnt to Humboldt Bay were eliminated after
December 2013.



b. Groundwater

None of the samples of the fourteen (14) SAFSTOR REMP monitoring wells
indicated detectable levels of tritium. For gamma radloactlvuty, sample
results were typical of those observed since entering SAFSTOR. Restlts for
other: parameters and: samples were comparable to the ranges observed
since entermg SAFSTOR :

“This'reéport.also contains information on gamma emitting radionuclides and
tritium concentrations in the Caisson Sump -and gamma emnttmg radlonucllde,
'coricentrations for the SFP Frénch Drain durlng the first four months of 2015.
There was detectable radloactlwty, dueto plant operations, at these sample
points. Both of these'locations are believed to be contaminated as:a result
of groundwater intrusion-into historically contaminated aréas-of concrete and
fill material. Due‘to impénding demolition of the Refugeling Buﬂdmg, this
sampling effort was: ceased after April 2015, The cessation of sampling was -
documented in‘SAPN 1403808

‘The ODCM déés not: provide a model for the groundwater waterborne
pathway, because: the. groundwater is saline.and is riot used now nor likely to
be-used in the future for either diréct consumption or for agricuttural
purposes,

5. -Ingestion Pathiway

6.

Ingestion. pathway momtonng is hot required by the ODCM. The Envirorimental
Report, submitted fo the NRC as Attachiment 6 to SAFSTOR:License
Amendment Request 84-01, established baseline conditions for the ingestion
gpathway I accordance with the NRC-approved SAFSTOR Dé&gcommissioning
Plan, (now identified 48 the PSDAR and DSAR), these baseline conditions will

‘only need'to be reestablished prior to final: ‘decommissioning.if a S|gn|f|cant

release occurs:during SAFSTOR.

The ODCM calculation model. for the airborne pathway assumes that the
-mgestlon pathways (milk; meat and vegetable consumptlon) begin at the
unrestricted area boundary, Wthh is the. location of the - hlghest potentlal
exposure, whether-any dairy, farm, etc. is actually present

Terreéstrial Pa’thway

Terrestrial pathway monltonng is not required by the:ODCM. The.
Environmental Report, submltted to the NRC as Attachment 6 to SAFSTOR:
‘License Amendment Request '84-01, estabhshed baséline. conditions-for the’
terréstrial pathway:. In‘accordance wuth the NRC- -approved SAFSTOR
Decommlssmmng Plan, (now identified as the PSDAR and. ISAR) these
baseline conditions will only need to be reestablished prior to final
decommissioning ifa sxgnlflcant release-6ccurs during SAFSTOR.




"Thé ODCM calculation model for the terrestrial pathway conservatively
dssuimes that the terrestrial exposure- (direct radiation from airborne
radioactivity deposition) is at the unrestricted area boundary, which i$ the
location of the. highest potential exposure.

C. NMONITORING RESULTS

1,

Annljal Summary

Results of the REMP samplmg and analysrs are summarlzed in Table C-1 in.the:
format of the BTP. Table. 3. None of the REMP. samples restilts exceeded the
reporting levels for radioactivity concentration in environmental samples
specn‘red in HBPP: ODCM Table 2-8.

AIl of the minimum detectable activities (MDAs) for analyses required by the
SAFSTOR RENMP were less than or equal to the lower limit of detection (LLD)
criteria for radioactivity in-environmental samples specmed in Table C-1 of this
report.

Because alpha and beta rad|oact|V|ty arialyses of the saline ground water:are
less effective than tritium and. gamma radioactivity analyses formonitoring
potentlal SFP leakage the ODCM does not currently requrre alpha and beta.

~~~~~

LD.ifQQt~iR$l¢!i?fi6ﬁ*Pa‘ﬂ1W9Y

Monitoring of the direct radiation pathway is performed. at 20 onsite locations
near'the QCA fence ling; and at four offsité environmental monltonng statlons
and one offsite (control) lo¢ation (Locatlon humber T1 7).in the wcrnlty ofthe
fagility. Monitoring is performed with TLDs with multrple crystal elemenits.

iree TLDs are mstalled at edch, station, and the-set is exchanged quarterly

. The reported result and its standard error are calculated from:the:

measurements of multiple elements if the: TLDtriplet. Results of: the onsife.and’
offsrte momtorlng are. prowded in Tables -2 and G- -3, respectlvely



3. Airborne Pathway-

Five onsite samples and one offsite sample were collected and analyzed
weekly for Gross Beta and Gross Alpha activity.

THe required quarterly composited samples were analyzed for Gamma Isotopic
by station. All air sample results for-alpha and beta actlwty, and quartefly
composite results for Co-60 and Cs-137 are provided in Table G-7. The
environmental air filter second quarter composite at location AM1 (East Fence)
identified Co-60 with an activity of 5.24E-03 pCl/m The composite sample
identification of Co-60 was: likely to have occurred during the demolition of the
qumd Radwaste Building. Thé weekly sample results for alpha and beta
particulate met the effluet.aceeptance criteria in the ODCM. The activity
identified in'the composite sample would not have fesulted in.a measurable .
dose to a member of the public and was well below the effluént concentration
fimits in 10 CFR 20, Appendix B, Table 2, Column 1. ‘Offsite laboratory analysis
of the composnted fllters reaffirimed that no. significant release occurred and the
onsite samplmg and analytical, protocols accurately reflect the HBPP effluents.
This event was addressed in corrective action SAPN 1407196.

All LLD’s were met for Gross Beta (required LLD 1.0E-02 pCi/m®)-and Cs-137
(required LLD of 6.0E-02 pCi/m®).

4. Waterborne Pathway
a. Surface Water

Surface water sampling of the watetborne pathway is no longer performed
due to the termination of liquid effluent ieleases.in December 2013.

b. Groundwater

Groundwater sampling of the waterborne pathway was performed by
sampling fourteen (14) monitoring wells located to monitorfor leakage from
the SFP. Sampling of these monitoring wells was performed quarterly in
accordance: WIth plant procedures.

The ground water momtormg program requirements were transferred frorm
the ODCM to HBPP's ground water monitoring program procedures. The
number and type of required monitoring wells are specified by procedure
rather than the ODCM to allow operational flexibility heeded to adjust to
changes to the sité.during decommissioning and demolmon activities.
Ground water reésults will confintie to-be reported in the annual REMP:teport.
Detailed results of groundwater monitoring are provided in Table C-4.

The tritium concentration for all of the wells listéd in Table C-4 during 2015,
was less than the MDA of approximately 300 pCifliter. All of the monitoring
wells are inside the OCA boundary, and the groundwater is saline and is not
used now nor likely to be used in the future for either direct consumption or
for agricultural purposes.. Therefore, there is no groundwater waterborne
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pathway fora member of the public. None of the other ODCM required
REMP samples indicated detectable-levels of tritium or gamma radioactivity.

Bécause alpha and beta radioactivity: analyses of the salifie groundwater are.
less effective than tritium and gamma radloactrwty analyses for monitofing
potential SFP leakage, plant procedures do not currently require alpha and
beta radroactrvrty analyses to be part of the SAFSTOR REMP.
Nevertheless, alpha and beta radioactivity analyses.are performed as a
matter of plant policy; in orderto maintain a historical record of this
parameter for the remainder of SAFSTOR. These results are included in
Table C-4, but are not consrdered part of the SAFSTOR REMP.

1All requrred samplrng and analysts for the monltorlng wells of the waterborne'
Durmg the second quarterly ground water monltonng well ‘eveiit, monltorlng
well RCW-CS-7'was unable to be purged. ‘Water: monltonng parameters
were: not.collected (conductrvrty, pH and turbidity). Adequate volume of
sample for gross alpha gross beta, Ani:241, C$+137; Co-60 and Total -
Strontium could'hot'be obtalned The only sample obtainéd for offsite
analysis was the H-3 sample. This-action was docuimented in corrective
-action SAPN 1406334,

Groundwater leakage irito the reactor caisson was also routinely sampled
-approximately monthly, and analyzed for i gamma emittets and tritium as a
matter of plant policy, in order to develop a historical record of these
parameters for SAFSTOR and decommissioning. These results-are included
in Table-G-5; but-are not considered. part of the SAFSTOR REMP.,

The French-drain beneath the SFPwas also. routrnely sampled;
,approxrmately monthly, and analyzed for gamima emitters.as a matter-of
plant. policy; in orderto develop a historical record of this parameter for
‘SAFSTOR and decomm|ssron|ng These results are’included in Table C-6,
but are-not consideréd. part-of the SAFSTOR REMP:

Samplrng of the caisson and the:Frehch drain was discontinued after Apnl

2015 due to lmpendrng demolition-of the Refuel Building. This:was
documented in corfective action SAPN 1403808

5, Ingestion Pathway
Ingestion pathway monitoring is not required by the:QDCM.
6. Terrestrial Pathway

Terrestrial pathway iionitoring is fiot required by the ODCM.

11 -



7. NEI Groundwater Protection Initiative Voluntary Reporting Results
The NEI Groundwater Protection Initiative contains the following requirements:
OBJECTIVE 2.2 VOLUNTARY COMMUNICATION

Make jnformal notification as soon as practicable to appropriate State/Local
officials, with follow up notification to the NRC; as- approprlate regarding
s:gn/flcant onsite leaks/spills into groundwater and onsite or offsite water
sample results exceeding the criteria in' the REMP as described in the

ODCM/ODAM.
HBPP Response to 2.2;

There were no reports or notifications fequired to be generated in 2015 for
groundwater results exceeding reporting/notification levels or significant
onsite leaks/spills.

OBJECTIVE 2.3 THIRTY-DAY REPORTS

Submit a 30-day report to the NRC for any water:sample result for onsite
groundwater that is or may be used as a source of drinking water that
exceeds the criteria in the licensee's existing REMPfor 30-day reporting of
offsite water sample results. Coples of 30:day reports for both onsite and
offsite water samples will also be provided to the-appropriate State agency,

and:
HBPP Response to 2.3:

There were no reports of riotifications required to be.generated in 2015 for
groundwater | results exceeding reportlng/notlflcatlon levels orsignificant
onsite leaks/spills.
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OBJECTIVE 2.4 ANNUAL REPORTING

Docuiment all on-site ground water sample results and a description of any
significant on-site leaks/spills into groundwater for each calendar year in the
AREOR for REMP or the ARERR for the RETS as contained in the
appropriate reporting procedure, beginning with Calendar year 2008.

HBPP Response to 2:.4:

Onsite groundwater monitoring points are described and reported in this
report-as follows; MW-11, RCW-SFP-1, RCW-SFP-2, RCW-SFP-3, RCW-
SFP-4, RCW-SFP-5, REW-SFP-6, RCW-CS-3, RCW-CS-5, RCW-GS-6,
RCW-CS-7, RCW—CS -8, RCW-CS-9, RCW-CS 10, the caisson sump and
the French drain. A summary of the sample results are provided in Section

There weré rio significant onsite leaks/spills into gioundwater in 2015.
Note: the term “significant" is defined by the NEI Initiative as greater-than
100.gallons.

8. -Errata for Previous Years' Reports

The 2014 fourth quarter Eckert & Ziegler-Analytics interlaboratory sample
data that was omitted from the HBPP 2014 REMP report is included in Table
A-3 of the:HBPP 2015 REMP report. This was tracked in corrective action
SAPN 1401944.

The following editorial errors occurred in the HBPP 2014 REMP report and
were tracked in corrective action SAPN 1417681:

o Section A;2.c. “Other Monitoring” on page 4 incorrectly referred to
Table C-6 instead of Table C-5 for caisson monitoring restults.

o Table C-4, “Groundwater Monitoring Well Results,” on page 28
incorrectly identified the sample date for the fourth quarter as
8/13/2014 instead of 11/11/2014.
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3 TABLE A-1 | )
HBPP RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAN

Exposure Pathway

Number of Samples

‘Sampling.and

TType of Analysis

And/Or Sample. | And Locations Collection Frequency
AIRBORNE 5 onsite locations, ‘Continuous sampler | Gross.alpha and
1 offsite location operation with ‘sample Gross beta
collection at least once per | radioactivity. following -
7 days filter changé. Gamma
Isotopic'® analysis
onquarterly
composite (by
- . - station).
DIRECT RADIATION 20 onsite stations with | TLDs exchanged quarterly | Gamma-exposure
TLDs
T | 5 offsite stations with TLDs éxchanged quarterly | Gamma exposure
TLDS
WATERBORNE et ettt e
‘Groundwater 14 momtormg wells | Quarterly ' Gross alpha and

Gross beta
radioactivity, Trititim
and Gamma
Isotopic® arialysis.

& Gamma isotopic analysis means the identification and quantification of gamma emitting
~ radionuclides that may be attributable to the effluents from the facility.
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DISTANGES AND DIRECTIONS

TABLEA-2 . _
TO HBPP-OFFSITE SANPLE LOCATIONS

 Station
‘Number

~ Offsite
Measurement
- Pathway

Station Name

| [ Radial Direction

By

_Sector | Degrees.

Radial Distance
From Plant (Miles)-

___Airborne

_Humboldt Hill

[_SSE

158

_0:9

Direct Radiation

KKirig Salmon
Picnic Area

wo |

270 |

0.3

T2

Direct Radiation

“City of Fortuna

| Water Pollution
| Control Plant, 180
| Dinsjriore Drive, |
Fortuna . °

SSE 158

9.4

14

" 'Diréét'Radiation

T Solith Bay School| ~ S |

Parking Lot

0.4

" Direct Radiation | Irvin .
1 . Humboldt Hill -

Irving Drive,

“SoE

7

“Direct Radiation

Mitchell Heights |

Drive
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TABLE A-3.
GEL PARTIClPATiON — INTERLABORATORY CROSS-CHECK. PR@GRAM DATA.

Sample/
Analysis.

' Radionuclide

fSample

Number

Quarter |}

2014

Report
Date:

‘GEL
Value
_(pCilL)

- Refererice
Valae:

- (pCilL)

Ratlo

Evaliation

Gamma Water

NEE

“E11060 |

~ 4th

571072075 |

111E+02 |

9.53E+01

1:16

‘ Acceptablé :

_Ces144

E11060

4th

T 3/10/2015

3.02E+02 -

2.84E%02" |

1.06

Acceptable

Cr-51

'E11060__] .

L 4th

|.:3/10/2015

5.43E+02

5.26E+02

_1.03

_ Acceptable

Cs13% |

E11060 |

4th .

3/10/2015

1:90E+02

2.43E+02 |

_0.89

. Acceptable

_Cs=137

| E11060

4th

| :3/10/2015

2.58E+02 |

2.57E+02 |

| Acceptable

Co-58:

E110860.

Ath

_3/10/2015.

1.73E+02 |

1.68E+02'

1:03

- Acceptable.

Mn-54.

E110860.

T 4th

1.:3/10/2015. |

3.06E+02

- 2.92E+02,

1.05

‘Acceptable

_ Fe-59

E11060 |

4th

'3/10/2015.

2:51E+02 |

2:26E+02'

1.11

T Acceptable

= Zheob

E11060

4th

1 3/10/2015.

4.20E+02

. 3.84E+02.

1.09

| Acceptable

- Co-60

_E11060

4th

.3/10/2015

3.04E%02

- 3.04E+02. |

‘106'

Acceptable

Samplel

Analysis

'~ : Radlonucllde

Sample

Number )

Quarter
2014

Report
Date

GEL.
‘Value:

. _(pCilLy

X Reference

Value
(pClIL)

‘Ratio

‘Evaluation

ViR

TSr:89

E11058. |

4th

31102015,

1.9.09E+01 |

i9.57E+01

0.5

| Acceptable

Sr=90

E11058

T4t

'} 3/10/2015:

1:39E+01:

_1.56E+01

0:89

Acceptable

[-181.

E11059.

' d4th

3/10/2015,

0.34E+01

‘9.51E+01 .

0.98

| Acceptable

Ce-141

- E11059

4th

'3/10/2015.

2.33E+02 |

2.19E+02_ }

1.06

| Acceptable

Crs51

E11059

4th, .

3/10/2015' |

4.22E+02

_A.06E+02 |

1.04

. Acceptable

G134 |

E11059

4th

3/10/2015:

- 1.50E+02

1.64E+02 |

0:91

| Acceptable

T Cs137.

i__E11059

. 4th

3/10/2015.

_2:16E+02

1.98E+02 |

. 1.09.

|. Acceptable

Co-58

E11058 |

4th

3/10/2015. |

1.32E+02

1.30E+02

1.02.

" Accéptable:

Mn-54

TE41059° |

| 4the

3/10/2015. .

L 2:39E#02 |

2.25E+02 -

_1.06

Accéptable. |

Fe-59.

E11059:

_4th

3/10/2015

. 1:80E+02:

4.75E+02

_1.03

Acceptable:

Zn-65

E11059

4th

1 3/10/2015

 3:32E402

_2.97E+02 |

1.12

‘Acceptable:

Co-60

E11059

4th.’

3/10/2015

| 2.49E+02.

_2.35E+02_|,

1.06

T Acceptable.

*Samplel

Analysis - -

. Radnonuclude .

Sample:
Number: |

Quarter

2014

Report
Date

GEL.
Value:

(pCi)

‘Reference |

Value
_ {PCi)

Ratio

1 Evaluation

Cartridge.__

BEE]

E11057 |

4th_

371072015 _

.8,.7,,.0E+.,o1

“9.89E+01

088

,_»Accep'ta‘blez »
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TABLE:A-3:(Continuéd)
GEL PARTICIPATION. — lNTERLABORATORY CROSS-CHECK. PROGRAM DATA

Samplel

Analysis:

Radionuclide: |

Sample

Number

- Quartér

2015

Report:
Date-

'GEL
Value
(pCilL)

Reference

Value

_(pCilL)

Ratlo

Evaluation

'Gamma Water

I 131

“E11177

st

| 572172015

'9.92E+01

. 9.87E+01

1.03.

Acceptable

Ce—141V

E11177

1st

1..5/21/2015

140E+02 |

1 ,::39E+02

101

Acceptable

E11177__

1st.

| 5/21/2015

3:95E+02-

3.66E+02

1.08

Acceptable .

— 105:‘1'32; )

E11177.

ist

- 5/21/2015

1.12E+02

1.26E+02

0.89

Acceptable |

_Cs=137

. 11177

st -

5/21/2015

1.69E+02

1.67E+02

1.01

Acceptable |

Co-58

E11177 |

st

| 5/21/2015 |

_1.78E+02 |

1.80E+02-

_0.89

Acceptable |

Nini54 -

E14177 .

TSt

). 5/2112015

_1.66E+02

1.59E+02

1.05.

Acceptable |

Fe-59

E11177

1st.

i1 5/21/2015

2.14E+02’

1.95E+02

1.10:

Acceptable

‘ ": Zn-65’

E11177

st

| 5121/2015.

3.25E+02.

2.99E%02

1.09:

Acceptable

E0o-60

E11177

st

5/21/2015°

3.28E+02.

0.98

Acceptable

Sample/
Analysis:

Radlon uchde

Sample:
Number

-Quarter |

2045

Report
Date

"GEL
Value:

_(pCilL) -

Reference

Value,
_(pCilL)y

Ratio

‘Evaluation: |

Milk

Sr-89

E11175

1ot

5721/2015

~9.75E%01

1.05E+02

0.93

rAcceptablé :

- Sr-90°

E11175

st .

5/21/2015. |

1.10E+01

1:44E+01

0.77

Acceptable:

1131

E11176

st .

5/21/2015

9:60E+01

9,75E+01

0.98

Acceptable

Ce-141 _

E11176

1st.

5/21/2015

213E+02

. 211E+02.

1.01

Acceptable: |

Cr=51

| . E11176.

1t

| 5/21/2015 °

5.88E+02

_’5.55E+02

_ 1.06

Acceptable:

Cs=134

—ET1176_|

_ st

_5/21/2015

1. 71E+02

1.91E+02

0.90

Acceptable |

~ Coi37 |

E11176:

st

5/21/2015..

2,59E+02;

2.53E4+02 ‘

1.02:

Acceptable |

" Co-58

1 _E11176

Ist |

5/21/2015 |}

2.64E+02:

2.72E+02

~ 0.97

| Acceptable. |

Mn-54-

E11176

st -

5/21/2015.

2.43E+02:

2:40E+02

1.01

. Acceptable

. Fe-59 _

E1176 |

st

5/21/2015

3.14E+02 -

2.95E+02

1.06'

Acceptable |

Zn-65

E11176

1st:

_5/21/2015

4.67E+02

4.53E%02

1.03

Acceptable. ..

Co-60

E11176

st

5/21/2015 -

4.81E+02

4.98E+02

0.97

Acceptable. |

“Samplel

Analysis

Radionuclide

Sample:

" Number

Quarter
201 5

Report
Date

GEL.
Value:

I ey

Reference
Value -
_{pci)

Ratio

Evaluation

Cartfidge. |

EEF

~— Eiri74

st

“5/21712015

-8.01E+01

_77AER0T |

1.03

| Acceptable.




TABLE A-3 (Continued)

_GEL.PARTICIPATION-— INTERLABORATORY :CROSS-CHECK PROGRAM DATA.

Samplel
-Analysis:

‘Radionuclide:

“Sample
Number |

| Quarter |

2015

'Report
Date

‘GEL
" ‘Value

(pCilL)

Reference
Value
_{pCilL)

Ratio

Evaluation. |

Gamma Water

131

T Eizt9 |

ond. .

_.8/6/2015

9.53E+01 |

9.34E+01 |

1.02

__Adcepfable '

Ce=141"

E11219. | .

.816/2015

1:24E-01 .

Not Pres.

“Acceptable

Cr-51

E11219

2nd

:8/6/2015 _

'3.47E+02

_2.93E+02

118

Acceptable -

Cs-134

_E11219.

_ond_|

8/6/2015._

A.63E+02

1.73E+02

0.94

Acceptable

T CsA37

E11219

2nd:

. 8/6/2015.

1.34E+02. -

_1.33E+02. |

1.01

Acceéptable

T Co-58

._E11219

2nd

1 8/6/2015

4 7:21E307

7.26E+01 |

0.99

Acceptable

Mn-54:

E11219.

2nd

:8/6/2015

1.17E+02 7|

1.07E+02

JAcceptable

Fe59

- E11219__|

2nd.

:8/6/2015

1.76E+02

1.61E+02:

1:09

Acceptable

E11219 -

_ 2nd

_:8/6/2015:

2:85E+02

2.64E+02

1.08

| .Acceptable

Co-680

E11219

2nd

181612015

_2.10E+02

__2.05E+02 -

1.03

| Acceptable

Sample/
Analysis

| Radionuciide:

Samplg
Nuimber

AQ"’uaifte'r‘. 1T

2015

Report
Date

GEL
Value

(peil) |

Reference

“Value
. (pCH/L)

Ratio

Evaluation

Mk

~ or-89

E11217 |

o

T 816/2015 .

SA3E+01

_:8.26E+01

111

T A‘cce,piéble

Sr=90 -

E11217

2nd

816/2015° |

1.16E+01.

| 1.27E+01.

0:91:

- Acceptable

1131 ]

_E11218 |

~ 2nd

_'8/6/2015"

1.05E+02

__9.50E+01

| Acceptable

T Cotdl

__E11218 _

. 2nd

:8/6/2015.

| 2:70E+00

Not Pres.

1 Acceptable

Cr=51

- E11218

2nd. .

_ 8/6/2015

| 2.70E%02 |

2.76E+02

m .; -“\0:98 -.

Acceptable

Cs-134_

- E11218

2nd.

8/6/2015 |

1.46E+02:

1.63E+02 |

0.90-

-Acceptable

" Cs137

E11218 |

2nd

8/6/2015

1:31E+02"

1.25E+02

1.05

| Acceptable:

.. .‘Co:58

E11218 .|

2nd .

. 81612015 -.

7.18E+01

6:84E+01_{

105

| “Acceptable

E11218

2nd

8/6/2015" |

T.02E+02

1.01E+02

1.01

_Acceptable.

_ "Fes59 .

T E11218 |

8/6/2015 _

1.51E+02

1.00

- Acceptable |

. Zn65 .

E11218. | -

-2nd

8/6/2015 .

2.63E+02

_2:48E+02.

1.06:.

Acceptable |

Co-60

E11218 |

2nd.

- 8/6/2015

_1:.93E+02

1.02_

Acceptable |

Analysis:

Radionuclide

"~ Sample
Number |

T Quarter

2015

Report
Date.

GEL
Value-
(pCi)

Reference

Value
(pCi)

Ratio,ﬁ

Evaluation: |

—__Cartridge _

1131

T Evizie .|

2nd__

_8/612015 |

8.92E+01

141

_Acceptable.

- 18-
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TABLE. A-3:(Continued)

GEL PARTICIPATION— INTERLABORATORY CROSS-CHECK PROGRAM DATA

Sample/
Analysis:

‘Radionuciide |

Sample:
Number

~ Quarter :
2015

7 Report Date’|

Value:
(pCi/L) |

Reference
Value:
(pCilL)

Ratio”

Evaluation; |

f-Gé‘fﬁm'aaWaté’r

'ﬁl-ﬁ':3‘”11_ '

| E11313_|

~3id

| 111512015,

1.00E+02.

9.67E+01

~1.03.

Acéepfable 5

Ce141 - |

E11313 .}

3rd

1 11/15/2015. -

:2.05E+02.

1.99E+02

1.08:

Acceptable |

Cr-51

E143138

3rd

| 11/15/2015;

SA42E+02

5:02E+02

1.08.

Acceptable |

.Cs=134

3rd .

11/15/2015

1.75E+02

1,98E+02.

0.89

Acceptable |

Cs-137

T E11313

E11313

3rd

1_11/15/2015:

2:40E+02

2:38E+02

1.01

Acceptable.

Co:58 |

E11313° |

3rd . .

414/15/2015

.2 A5E+02

.. 2.46E+02

1:00°

Acceptable: |

_Mn-54__

_E11313_ |

3rd.

_11/15/2015: :

.. 2.88E+02:

. 2.71E+02 .

1.06.

Acceptable |

Fesg |

E11313 |

3rd

14/15/2015

2.31E+02

" 241E+02-

10

Acceptablé

765 |

E11313

3rd

11/15/2015;_

"3.75E+02:

 3.30E+02.

1.14

"Acceptable |

Co=60

E11313

3rd

11/15/2015,

- 3.11E+02: |

3.08E+02

1.01

Acceptable |

[ Samper
Analysis

T Radionuclide |

‘Sample® ©
- Number -

Quarter
2015

"Report Date | |

GEL
Value-
(pCilL)

‘Reference

Value:
{pCilL)

Ratio

Evaluation: |

Mik.

— sr89 |

11311 |

3rd

~11/15/2015 _

- "8.79E+01

_9.91E+01 |

0:89.

Acceptable.

~ 5190,

- E11311.

.3rd

11/15/2015-_

1.07E+01

1.64E+01

0.65

Acceptable |

BEE

E11312 | -

_3rd.

- 11/15/2015

| -9.61E+01

9:99E+01

0:96

Acceptable

Ce=141

| -E11312.

Brd

- 11/15/2015

- 2.15E+02

~ 2:13E+02

1.01

| Acceptable. |

Cir=51

E11312.

—ard

11/15/2015_{

5.82E+02.

5:38E+02

1.08

_Acceptable: |

:Cs-134

E11312:

3rd

- 11/15/2015

_1.89E+02

2.12E+02 |

0.89

| Acceptable:

‘Cs-137

E11312.

3rd

"11/15/2015

1 .2.43E+02:

2:55E+02

0.95

Acceptable. |

.. C0:58 .

. E11312. | .

3rd .

11/45/2015

2.50E+02;

2:63E+02 |

0.95'

| Acceptable:

‘Mn=54

E11312.

~3rd__

_11/15/2015._§ -

3.02E+02:

_2.90E+02 .

_1.04

‘Acceptable: |

“Fe59 - |

_E11312:

3rd

- 111152015

2.30E+02

2.26E+02

1.02.

| Acceptable.

:Zn-65"

E11312. |

_3rd

_11115/2015

~ 3.62E+02

3:53E+02 |

1.02;

| Acceptable

~CoB0

E11312 |

.3rd

117152015

3.42E+02.

_3.30E+02

1.04

.| Acceptable:

—Samplel
Analysis

1 Radionuclide |

Sample
. Nuriber

Quarter
2015

Report Date_

GEL.
Value
(nCi)

1 Reference

Value:
(pCi)

“Ratio

Evaluation:

131

I E11310_|

3rd

11152015 |

8:21E+01

BASEX01 |

1.01.

Acceptable:

- 19




: . TABLE A<3 .
GEL.PARTICIPATION — INTERLABORATORY:CROSS-CHECK PROGRAN: DATA.

Sample] -
Analysis

T Radionuclide

Number .

1 Quarter -

2015

| Date

Report

“GEL
Value

_|. (pCilk) |

Reéference |

"-Va'lget
(PCi/L):

Ratio

" Evaluation:

' GammaWéter :

E11415 |

4th

[ 282018

1.05E+02-

_9:26E+01

113

1 Acceptable

. Ce-141

__E11415

Ath

| 2/18/2016

1.27E+02;

1.12E+02

1.14.

" Acceptable

Cr-51

[ E11415

~4th.

:2.60E+02:

- 244FE+02 |

1.07

Acceptable |

— C&134

 E41415 |

4th

| 211812016 |

1.25E+02

" 1.39E+02

0 9_0:

JAcceptable

E11415 |

_4th

1.:2/18/2016

_1.12E+02

9.95E+01

. 1.13.

Acceptable |

Co-58 . .

__E11415 |

A4th_

1:2/18/2016

9.73E+01

__9.56E+01

_1.02

~Acceptable |

Mn-54

TE11415° |

~ath |

'2/18/2016

1.41E+02

126E+02, |

112,

T Acceptable

. .. Fe-59

T E11415

4th

| '2/18/2016

_111E+02

9.34E+01

1.19

| Acceptable |

j‘Zl'_l-,65"

E11415

4th

~2/18/2016

|.'2.43E+02. |

2:15E+02,

1.13

_| Acceptable

— Co60.

E11415

4th

211812016

-1.92E+02 |

Acceptable- |

~ samplel
Analysis

» Radionuclide:

Sample- |
Number |

2015

Quarter ,

Report
Date:

 GEL

‘Value

~ (pCilL) .

1 Reference

Value:

_(pCilL): I

Ratio

Evaluation

Mk |

~ 589

T E11493

T

/1812016

9.41E+01

8.61E+01

7.08

| Acceptable_

Sro0__

E11413 1

Ath ‘f ‘

2/18/2016.

"9.74E+00 _

1.25E%01

078

Acceptable

_ 1131

E11414. .

T4t

2/18/2016"

A:01E+02 |-

9.12E+01

1.11

_Acceptable

Ce-141

E11414

4th

| 2/18/2016

1.36E+02. |

1:29E¥02:

- 1.06.

| Acceptable

. Cr51

ET1414 |

4th

1 2/118/2016

2.79E+02 |

2.81E+02

0.99

| .Acceptable

“Col3d

E11414

4t

2/18/2018 .

1.45E+02 |

1.60E+02 |

0.91

| Acceptable

Cs-137" =

1 E11434 |

Ath.

|.2/18/2016

- 115E+02 |

1.15E+02 | .

1.00

| Acceptable

Co-58:

E11414 |

- 4th

2/18/2016:

1:06E¥02 |

110E+02

_ 096

.} Acceptable

Mn-54

T E1a14 |

At

2/18/2016:

- 1.53E+02_

1:45E+02 |

1.06

Acceptable

Fe-59 .

_E11414:.

 Ath

—2/18/2016

1 19E+02

- 1.08E+02 _

110,

| Acceptable:

Zn-65

E11414

_4th

2/18/2016.

2:69E+02

D A8E+02 |

1.08:

- Acceptable

- -Co-60

CE11414 |

A4tk

2/18/2016 |

2.12E+02:

2 13E+02 |

0.99

| Acceptable:

Sam ple/ -

Analysis

Radionuclide |

Sample

Number -

Quarter |

2015

Report
‘Date

-.GEL
Value

1. ey |-

‘Reference |

Vaiie

{pCi) |

~ Ratio

{ Evaluation

Cartidge .

2118/2016.

,77;.,73E+.01 7

7T98E+01 |

097

Acceptable |

s

_Eriaz |

.
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TABLE A-4
HBPP PARTICIPATION ECKERT & ZIEGLER INTERLABORATORY CROSS-CHECK PROGRANI DATA

Samplel -

Analysis’

- Radionu;:'lﬁ_:le‘ I8
| Number

Sample

‘Quarter

2015

‘Report
Date

HBPP

Count
Room
(pCilL)

'Reference
s EV"al'u_e:
{PCilLy):

~ Ratio:

Evaluation |

[ Gammasoil

T E11119 |

- 4st,

| 4116/2015

|_3:14E-01

'3:06E=01. ...

1.03

Acceptable:

Cr-51

~ E11118

1st’

1 4116/2015 |

8.06E-01

1.00:

Acceptable’ |

Cs134_

E11119"

18t

T 411612015 |

2.77E-01

S2.77E-01

?l‘;OO'

“Acceptable |

Cs:137

E11119. |

st

-4/16/2015

4.52F=01.

4.46E-01

Acceptable: |

‘Co=58

__E11119

st

4/16/2015

1_3.96E-01

3:86E-01

1.00:

Acceptable

“Mn54

"E11419

1st

- 4/16/2015

_.-3.65E-01

T 3.40E:01

1.05'

Acceptable- |

Fe-59"

E11119

1st,

4/16/2015 |

4:63E-01

429E'0 1

1.08.

Acceptable

—Zn65 |

E11119. 4

st

. 4/16/2015

. T:08E-01

B.58E01

1.07

. Acceptable: |

Co:60 |

E11119.

st

_4/16/2015 |

7.12E-01

_T7.23E-01

. 0.99.

| ‘Acceptable-

“Samplel
Analysis

| Radionuclide |

. Number

Quarter
2015

Report
Date

HBPP
‘Count
Room
_(BCi)

| Reference
Value (pCi)

Ratio

Evaluation

GammaFiter |

Cri51

T E11215 |

2nd

71212015,

2:37E+02.

247E+02

_ 0.96

' Acceptable -

“Cs-134

E11215 |

ond

71212015

1.28E+02

1:46E+02

0.88.

| Acceptable -

Cs-137

E11215

2nd

- 71212015

. 1.09E+02:

AAE+02 |

0.97

| Accéeptable

| Co-58~

—E11215

2nd

T/212015 -

6.11E+01

6. 12E+01

1.00:

Acceptable

Mn-54.

E11215.

:2nd

71212015

_9.26E+01 -

9:00E+01

1.03

| Acceptable |

_Fe89 . .

T E11215,

ond _ |

71212015 _

| 1.43E%02

1,36E+02 |

| Acceptable: |

Zh=65

E11215-

2nd

71212015 .

2.33E+02;

2:22E+02

_1.05

Acceptable |

Co-60

1 E11215.

2nd

7/2/12015

1.68E+02.

0.97

“Acceptable:

Samplel
Analysis:

Radlonuchde '.

: Sample
- ‘Number

Quarter

2015

ERQprrt
Date

" HBPP!

Count
Ropm
(pCi).

Reference -
| Value (pCi)

Ratio

Evaluation

Alpha/Beta
Filter

“Alpha

E11214

2nd

71212015

T1.26E+02

120E+02

105

1

Acéeﬁtable,

'B'etéj

_E11214

ohd

77272015

2.39E+02 |

D 30E02

1.00

-‘Acceptable .

-1+




TABLE A-4-(Continued)
HBPP PARTICIPATION — ECKERT & ZIEGLER INTERLABORATORY CROSS-CHECK PROGRAM DATA

'S_ampl,el 1

Analysis-

Rad |onuchd,ef

5Sample '
Number

2015

Quarter- _ [

‘Report
Date

HBPP
Count
Room
(pCilg)y

Reference |

Vilue
{pCilg):

R_atuo

’ lEvaluatldn.. ‘

Gamma Water

“Ce1dl

T E11334

l >‘.,3‘rd, , B

T 11/5/2015.

_"'2 01 E+02. .

1.99E+02

101

[ Acceptable |

Cr-51

_3rd

T 11/512015

5.02E+02.

1.00

Acceptable

" Co134

E11334

3rd

117512015

111.17_6Efri-,f,022 1

_1.98E+02

~ 0.89

_Acceptable | -

_Cs-137"

. E11334

3rd

_11/5/2015.

241E+£02 !

2.38E%02;

1.0t

Acceptable

Co58 . | .

E11334

3rd

11/5/2015.

243E+02:

2. 46E¥02 |

099

Acceptable

Mns54 |

E11334. -

3rd

T1/5/2015

2.83E+02: .

_271E+02 |

1.05 -

Acceptable

Fe-59

E11334

3rd

11/5/2015

2.11E+02 |

1.04

|- Acceptable .

"~ Zn-65

11334 |

3rd, . )

11/5/2015

3.44E+02 |

3.30E+02:

1.04

“Acceptable °

Co-60 .

- E11334. il

3rd

| _11/5/2015

~ 3.08E+02

0:89

 Acceptable.

Sample/
Analysis

.Radlonuchde [

Sample

Number

Quarter
2015

Report
Date.

HBPP
Count
Room:
(pCilL)

| Reférence’

Value
{pCi/L)

Ratio v

~Evaluation

Tritium Water "

H-3

| _E11833

T3

T1/572015

4.59E+03. |

4.80E+03- -

| Acteptablé

Sample/ ~
Analysis

| Radionug¢lide

Sample

Number

‘Quarter
2015

Réport Date:

HBPP
Count:
Room
_(pCi)

1 Reference:
| Value(pCi) |

| Evaluation

| Gamma Soil

Ce-141 -

E11359. |

ath

1212772015

12 44E-01 |

2.00E-01

" Acceptable.

Cr=54,

E11359,

_4th

12/21/2015_|

4.61E-01

.. 4:85E-01

| Acceptable,

_Cs-134

" E11359 |

_4th

12/21/2015_}

2.77TE-01

}2.775—;0;;1,_..: .

| Acceptable.

Col37

E11359.

4th

12/21/2015

1 290E-01_|

2.76E:01 |

| Acceptable:

“Cots |

E11359: ..

4th

| 1212172015 ]

1.92E-01

| 1.90E-01

| Acceptable

‘Mn-54:

E11359.

4th

12/21/2015. 1|

2.76E-01

2.50E-01

| Acceptable ’

Fé-59

| E11359

T 4th

1212172015

1.92E-01 .

1.86E-01

| Acceptable: |

Zh65

T E11359

- A4th

1122172015 |

4.29E-01 |

" Acceptable

£0-60

| E11359

~hth

12/21/2015.. |

..532795‘-'.01:

| Acéeptable.

~ Table-A-4'Notes:.

3.68E-01 |

'Analysis results'based on 10 minute count times foralpha and:beta anialysis on Protean. SN 7109 Alpha filter cross checks
normally- performed on each Protean ¢ gas flow proportional counter:aticount times 'of 5:minutes, 10 minutés and 20 minttes. Beta
filter cross-chiecks nofmally péerformed on-each Protean. gas flow. proportlonal counter at count. tlmes of 5 minutes and 10:minutes.




Name of Facility

Location of Facxhty Humboldt County, California

TABLE C-1

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL REPORT SUMMARY

‘Humboldt.Bay Power Plant'Unit 3

Docket No.

‘50f1‘33;" Licensé No. DPR-7

(County, State)

Reporting Period January 1 —December:31, 2015

: ‘Me,di,um or

 Type.and Lower Limit | All Indicator Locations Locatior with ‘Control Number
Pathway Total of Detection : Highest Annuat Mean | Locations | of Non-
'} Sampled Number of (LLD) : routine
[Unit of Analyses — _— : — — Reported-
Measurement] | Perforimed Mean,(Fraction), & [Range] Name | Mean, Mean, Measure--
-(Fractlon) -(Fractlon) ments
] ) & [Range]® & [Range]
(52):samples per | « Gross Beéta East Fence (AM1) East: | Gross Alpha. Humboldt Hill N/A:
AIRBORNE station- 1.00E-02 Gross Alpha (pCi/m3) medn 3:41E-03, (6/52), [2:40E-03 t04.78E-03] | Fence (pCim3) mean {(Station 3)
) ) e Gross Beta; pCiim3. Gross. Beta (pCi/m3) mean 1 ABE-02, (51 152), [3.52E-03 t0 3. 54E-02] 3.41E-03, (6/52), | .Gross Alpha
Particulates o Gross Alpha Building 12 (AM2) : [2.40E-03:to (pCi/m3) mean
o ‘Gamma. o Gamma | Gross Alpha (BCi/m3) fhean 2.74E-03, (13/52), [1.83E-03 to.4.90E-03] 4.78E-03] 2.97E-03,
[pCi/m3] 1sotopic Isotopic _Gross Beta (pCi/m3) miean 1.50E-02, (46/52), [3.62E-03 to4:22E-02) _ ) | (13/52);
‘analysis on analysis on _Annex (AM3) Relay Gross Beta: | 11.86E-03:16
quarterly- quarterly Gross Alpha (pCi/m3). mean 2.80E-03, (16/52), [2.33E-03 t03,53E-03] | Bldg. (pCiim3) riiean 4.76E-03}
composite (B : composite Gross Beta (pCi/m3) mean 1.39E-02, (51/52), [4. 16E-03 to 3.93E-02] 1.63E-02,
.station) ) (by-station) Relay'Building (AM4) (51/52), - ‘Gross Beta
' g Gross Alpha (pCi/m3) mean 2.51E-03; (15/52);[2.01E-03 0 3.53E-03] . [3.49E-03'to (PCifm3) mean
{5) Onsite . Gross Beta (pCifm3) mean 1.63E-02, (51/52)| {3.49E-03 to:4.15E-02) 4.15E-02] 110E-02,
Locations- - C5-137 Oil Watter Separator, (OWS — ANS) | (48/52),
(1) Offsite: 6.00E-02 Gross Alpha (pCiim3) mean 2.87E-03, (11/52), [2.01E-03 {0.4.14E-03] Cs-137-<MDA [3.59E-03 to
Locatiohs -pCilm3 . Gross Betar(pCi/m3) mean 1.49E-02,(51/52), [3.48E-03 to 4.71E-02] 2,78E-02)

L » (80) Fence line | 5 mRem _Fence Line TLDs(T1 to T16 and T18 to T21) Station T20 (mRiqgtr) Stations 1, 2, 0
DIRECT TLD readings 16.3 0.1, (80/80); [14.0 o 19.2] T-20, mean 14, 25 and T17
RADIATION . Figure 17.540.3, {miR/gtr) mean |

e rte (20) Off-site TLD. B-1: {1/4), [16.3 to 15.7'£ 0.1,
[mRiquarter] Readings 19:2) (20/20),
[13:6-19.2]
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TABLE C-1

RADICLOGICAL ENVIRONMENTAL MONITORING PROGRAM ANNUAL REPORT SUMMARY

Type All Indicator: | Location with Highest Annual Vlean | Control
Medium or and Total Lower Locations Locations: Number of
i Pathway Sampled | Numberof | Limit of Meamn, Name, Mean, Mean, Non-routine
[Unit of Analyses Detection® (Fractlon) Distance and (Fractlon) (Fractnon) Reported
Measurement] Performed (LLD). & [Range] Direction & [Range]® & [Range]® Measurements
] ‘Gamma isotopic | Co-680:15 pCi/k Co-60 Cs-137 | Co-60 Cs-137 | Co-60 Cs-137 Co-60 Cs-137 0
WATERBORNE (58) Cs-137:18 pCill - i ‘ ,
Groundwater | <MDA <MDA | N/A N/A <MDA <MDA | N/A N/A
(Monitoring wells) . (EJ//,?\G)‘ (g'//is)- ‘ (0/s6) (0/58)
IpCilL] - IN/A] N/A] | ‘ N/A] [N/A]
" Tritumss) | ODCMIZ0E+03 | MDA, (0/56), NIAT ~ | 7 <MDA, (0/56), (NIA] [ NWA =~~~ """ =TT T
PCi/L
.................................. P_léflt_Pgl_le_{O_o__..__________‘___A_____;__‘__a_.______,___;_‘__ - e ot v | o o am e i o o o v et o v oy s 4 ow g A ow o am)
_ Drmkmg Water N Noﬁ Requlred _____ l§|_ /{\-_ ___________ l’_\.llf\_ __________________ I:l/f\ __________ NA- Not Required N/A
[~ “Sediment NotRequired | NA " """ INA " " NA NA T NofRequied Y NA T
" "Algae | Not Required N/A, - /A N/A TTTTINATTT T T T T T T T Not Required |- NA ©TTTTTTTTT
INGESTION. Not Required N/A. N/A N/A N/A | ‘Not Required N/A
TERRESTRIAL _ o ‘ .
Soll ‘Not Required N/A N/A N/A N/A Not Required N/A

2The LLD i$ defined as the smallest concentration.of radioactive matetial in.a samplé that will yield a net count, above system background, that will be
detected with 95 percerit probabmty with only 5 percent probability of falsély- concluding that a blank:observation represents a “real” signal.
LLD is defined as the a priori (before the fact) lower limit of detection (aspCi pef unit.mass or volume) representing the capability of a measurement
'system and not as-the a posteriori (after the. fact) limit.fora particular measurement. (Current literature defines the LLD as the detection capability for
the instrumentation only, and the MDA, minimum détectable concéntration, as the detection capability for a given instrument, procedure and type of

" sample.) Theactual MDA values.for:the radionuclide specific analyses were at or below thé LLD.

"®The mean and the range are based on detectable measurements orily. The fraction of deteétable measurements at specified locatlons is indicated in
parentheses; €.g., (10/12) means'that 10 out of 12 samples contained detectable activity. The range of detected results is indicated in brackets; .g.,

[23 to 34].

Not Required: Not required by the HBPP Unit 3 Technical Specifications or the SAFSTOR Offsite Dose Calculation Manual. Baseline environmental
conditions for this patameter were established in the Environmental Report as refereénced by the SAFSTOR Decommissioning Plan (now identified as
the Post Shutdown Decommissioning Activities.Report and Defueled Safety-Analysis Report).

‘N/A ~ Not applicable
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TABLE C-2.

ONSITE ENVIRONMENTAL TLD STATIONS

TLD Exposure Measurements (mR)

-Station
~ Number [First Quarter Second Quarter |Third Quarter Fourth-Quarter

T 15.9 + 0.3 16.0+0.2 18.5+0.7 174+ 07
T2 15.4 0.6 15.4 £0.4 18.1+ 1.0 16.4 £ 0.6
T3 15.9 % 0.7 14.9.+ 0.5 18.5+ 05 16.4 £ 0.9
T4 16.2 £ 0.7 - 156+ 0.5 19.1£0.3 16.24+ 0.8
T6 15.1 £ 0.5 14.9 £ 0.3 18.0 & 1.1 15.3+0.4
T6 145+04 14.0 £ 0.3 175+ 0.5 14.7+ 0.4
T7 14.8 + 0.3 15.0£ 0.6 18.1 4 0.6 15.2+0.5
T8 145+ 0.6 14.6 + 0.6 16.8 £ 0.8 15.0% 0.3.
T9 - 16.0%0.5 15.2+0.7 18.5+0.5 16.4.+ 0.5
T10 14504 15.6 £ 0.6 17.8 £ 0.6 15.7 £ 0.5
T11 14.4 £ 0.4 15104 17.6 £0.9 16.4+£ 0.5
T12 - 154 +£05. 15.7 #£ 0.8 18.7 £ 0.6. 16.3+0.3
T13 15.9+1.1 16.1 £ 0.5 18.6.% 0.5 16.9£ 0.5

T14 16.9+ 0.5 16.4£0.4 19.1£0.5 16.5+0.3
- T16 14904 15,5+ 0.7 - 18.0£0.9 15.6+ 0.8
T16 14.2 % 0.7 151 £ 0.7 17.2+ 0.3 16.5+ 0.4
T18 1564+ 0.4 16.3£0.6 18.56+1.2 17.0+ 0.4
T19 18.3+7.1 164+ 0.4 18.6 £ 1.1 17.4+£ 0.6
T20 16.3#0.5 16.6 + 0.6 19.2 £ 0.5 17.7+£0.4
T21 ~ 16.5£0.5 15.7 £ 0.4 19.0£ 0.5 16.9£ 0.4

Calculated Parameters.(mR)
Parameter First Quarter | Second Quarter | Third Quarter | Fourth Quarter
Average 15.4 £ 0.1 15.5 + 0.1 - 18.3+0.2 16.2 £ 0.1
Maximum 16.5 £ 0.5 16.6 £ 0.6 19.2+ 0.5 17.7+04
Table C:2 Notes:

1. These exposures are reported for a standardized period of 90 days.
2. The reported exposures do hot have an averagé background subtracted.
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TABLE C-3

OFFSITE (Control) ENVIRONMENTAL TLD STATIONS

Station

TLD Exposure Measurements (nR)

Fourth Quarter

Numbef¥ First Quarter (Second Quarter| Third Quarter
1 14.1+04 © 15.2+0.6 18.0+0.8 15.8+ 0.2
2 16.5+ 0.7 - 166+04 | 192+0.7 175+ 0.8
14 13.6%0.5 13.6+ 0.5 17.1+0.8, 14.5 + 0.5
25 14.6.% 1.1 14.2.+ 0.2 16.8 +.0.7 14.7 £ 0.3
T17 14.1+0.6 . 143+ 0.6 175+04 1564 + 0.5
| _ ~ Calcéulated Parameters (mR) ]
Parameter  [First Quarter  |Second Quarter |Third Quarter . |[Fourth Quarter
Average 14.6 £ 0.3 14.8 £0.2 17.7+03 | 15.6+0.2
“Maximum 16.5+0.7 16.6 +0.4 192+07 17.5.+ 0.8
Table C-3 Notes:

1. These expostires are reported for.a standardized period of 90 days.
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TABLE C-4

GROUNDWATER MONITORING WELL RESULTS

Monitor Alpha Beta Gamma Tritium

Well Sample Activity Activity Activity Activity

Number Date (pCilL) (pCilL) (pCilL) (pCill)
Cs-137 Co-60 _

“MW-11* 2/16/2015 [<5.36 (MDA)| 814217 | <6.23 (MDA) | <5.40 (MDA) | <.321 (MDA)
RCW-SFP-1* ~ 2116/20156 | <2.36 (MDA)]  4.19* 125 <5.59 (MDA) | <5.77 (MDA) | < 324 (MDA)
RCW-SFP-2* 2/16/2015. | <9.97.(MDA)| <9.38 (MDA) < 5.55 (MDA) { <4.28 (MDA) | <314 (MDA)
RCW-SFP-3* 2/16/2015 | <6.66 (MDA) 7.63 +2:97 <4.72 (MDA) | <5.20 (MDA) | < 316 (MDA)

1 RCW-SFP-4* 2/16/2015 | < 5.52 (MDA) 4,76 +2.31 <445 (MDA) | <4.47 (MDA) | <320 (MDA)
RCW-SFP-5* 2/16/2015 | <7.08 (MDA)| <.3.81 (MDA) <514 (MDA) | <4.10(MDA) | <314 (MDA)
RCW-SFP-6* - 2116/2015 | <12.2 (MDA)| < 10.0 (MDA) <'6.09 (MDA) | <5.57 (MDA) | <319 (MDA)
RCW-CS-3* 2/16/20156 | < 1.75(MDA)| < 1.94 (MDA) <4.70 (MDA) | 3.07 (MDA) | < 325 (MDA)
RCW-CS-5* 2/116/2015 | <2.99 (MDA). 3.81+1.60 < 4,93 (MDA) | <5.15 (MDA) | <328 (MDA)
RCW-CS-6* 2/16/2015 <115(MDA) | <83.1 (MDA) <542 (MDA) | <3.83(MDA) | £322 (MDA)
RCW-CS-7* 2/16/2015 <135 (MDA) | <87.2 (MDA) <6.26 (MDA) | <6.74 (MDA) | <334 (MDA)
RCW-CS-§* 2/16/2015 | <147 (MDAY | <92.7 (MDA) | <5.07 (MDA) | <7.00 (MDA) | < 311 (MDA)
RCW-CS-9* 2/16/2015 | <23.7 (MDA)| <-31.6 (MDA) %:5.05 (MDA) | <4.75 (MDA) | < 323 (MDA)

| RCW-CS-10* '2/116/2015_ | <25.2 (MDA)| <21.6 (MDA) | <3.93 (MDA) | <3.80 (MDA) | <325 (MDA)
Mw-11* 5/13/2015  {<11.2 (MDA)| <10.70 (MDA) | <4.19 (MDA) | <4.26 (MDA) | < 346 (MDA)

1 RCW-SFP-1* 5/13/2015 | <2.97 (MDA)| <3.56 (MDA) <4,54 (MDA) | <3.44.(MDA) | <346 (MDA)
RCW-SFP-2* 5/13/2015 | <16.2 (MDA)] <9.68 (MDA) <6.31 (MDA) | <6.76 (MDA). | < 347 (MDA)
RCW-SFP-3* 5/13/2015 | <25.8 (MDA)| <15.90 (MDA) | <3.73 (MDA) | <4.60 (MDA) | < 343 (MDA)
RCW-SFP-4* 5/13/2015 | <10.8 (MDA)| <8.73 (MDA) <4.69 (MDA) | <3.01 (MDA) | < 347 (MDA)
RCW-SFP-5* 5/13/2016 8.73 £.4.47 <:3:80 (MDA) <524 (MDA) { <5.72 (MDA) | <326 (MDA}
RCW-SFP-6* 5/13/2015 |<13.8(MDA)] <11.80 (MDA) | <4.20 (MDA) | <3.22 (MDA) | < 332 (MDA)
RCW-CS-3* 5/13/2015 |<3.05(MDA)| <2.49(MDA) | <4.51(MDA) | <6.20 (MDA) | < 342 (MDA)
RCW-CS-5* 5/13/2015 | <4.25-(MDA) 445+ 1.85 <4.60 (MDA) | <4.59 (MDA) | <349 (MDA)
RCW-CS-6* 5/13/2015 <217{(MDA) § <90.4 (MDA) <4.,14 (MDA) | <4.76 (MDA) | <391 (MDA)
RCW-CS-7* 5/13/2015 Note 1 Note 1. Note 1 Note 1 ] <344 (MDA)
RCW-CS-8* 5/13/2016 | <240 (MDA) | <153 (MDA) | <3.97 (MDA) | <4.05 (MDA) | <346 (MDA)
RCW-CS-9* 5/13/2015 [<29.5 (MDA).| <20.2 (MDA) <4.47 (MDA) | <4.71 (MDA) | <:350{(MDA)
RCW-CS-10* 5/13/2015  [<30.1.(MDA)| <20.4 (MDA) <3.45 (MDA) | <4.64 (MDA) | <344 (MDA)
MW-11* 8/13/2015 [<22.0 (MDA)| <10.9 (MDA) [ <3.93(MDA) | <4.81.(MDA) | <219 (MDA)
RCW-SFP-1* 8/13/2015 | <23.5(MDA)| <16.0(MDA) | <.3.54 (MDA) | <3.91 (MDA) | <239 (MDA)
RCW-SFP-2* 8/13/2015  |<16.1 (MDA)| <11.3(MDA) | <3.46(MDA) | <3.85 (MDA) | <229 (MDA)
RCW-SFP-3* 8M3/2015 | <44.5(MDA)| <30.1 (MDA) | <3.85(MDA) | <4.57 (MDA) | <236 (MDA)
RCW-SFP-4* 8/13/2015 |<38.5(MDA)| £20.3 (MDA) < 4.39 (MDA} | <5.06(MDA) | <237 (MDA)
RCW-SFP-5* 8/13/2015 | <13.1(MDA)| <8.19 (MDA) <4.42 (MDA) | <4.08(MDA) | <237 (MDA)
RCW-SFP-6* 8/13/2015 | <11.8(MDA)| <6.71 (MDA) <3.75(MDA) | <2.97 (MDA) | <248 (MDA)
RCW-CS-3* 8/13/2015 [ <3.15(MDA)| 253114 | <3.86(MDA) | <3.84 (MDA) | <236 (MDA)
RCW-CS-5* 8/13/2015 | <2.74 (MDA)| 2.71+1.10 <4.:62 (MDA) | <4.51 (MDA) | <235 (MDA)
RCW-CS-6* 8/13/2015 | <122 (MDA) | <103(MDA) | <3.94 (MDA) | <3.37 (MDA) | <243 (MDA)
RCW-CS-7* 8/13/12015 | <353 .(MDA) < 145 (MDA) <.2.94 (MDA} | <3.18 (MDA) | <248 (MDA)
RCW-CS-8* 8/13/2015 | <139 (MDA) | <107 (MDA) | <5.29 (MDA) | <4.82 (MDA) | < 239 (MDA)
RCW-CS-9* 8/13/2015 | <136 (MDA) <86.2 (MDA) <4.75 (MDA) | <4.57(MDA) | <232 (MDA)
RCW-CS-10* 8/13/2015 .[<39.9(MDA)| -<.28.5(MDA) <4.82 (MDA) | <6.69 (MDA) | <233 (MDA)

*Indicates fourteen (14) grotindwater monitoring wells,
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TABLE C-4 (Confinued)
GROUNDWATER MONITORING WELL RESULTS

Monitor ' Alpha Beta Gamma Tritium
Well Sample Activity Activity Activity Activity
Number Date (pCilL) (pGilL) (pCilL) (pCilL)
b Cs-137 Co-60
Mw-11* ~11/09/2015 {<5.83 (MDA) | <4.82(MDA) | <3.57 (MDA) | <2.80 (MDA) | <296 (MDA)
RCW-SFP-1*__| 11/09/2015 | < 18.9 (MDA)| <8.70 (MDA) | <4.80(MDA) | <4.27 (MDA) | < 292°(MDA)
 RCW-SFP-2* 11/08/2015  |<31.3 (MDA)| < 17.5(MDA) «5.65(MDA) | <4.57 (MDA) | <.288 (MDA)
RCW-SFP-3* _ | 11/09/2015 |<44.2(MDA)| <35.6 (MDA) | <3.08.(MDA) | <3.70 (MDA) | <297 (MDA)
RCW-SFP-4* 11/09/2015 | <31.0(MDA)[ < 15.0(MDA) | <4.48(MDA) | <5.45 (MDA) [ <293 (MDA)
RCW-SFP-5* 11/09/2015 | < 18.1 (MDA)| <5.28 (MDA) | <3.67 (MDA) | <4.66 (MDA) | <297 (MDA)
RCW-SFP-6* 11/09/2015 | <4.30(MDA)| <3.71 (MDA) <4.05 (MDA) | <4.61(MDA) | <288 (MDA)
RCW-CS-3* | 14/09/2015 [<2.27(MDA)| 1.70+0.872. | <4.87 (MDA) | <3:74 (MDA) | <293 (MDA)
RCW-CS-5* 11/09/2015 | <3.06 (MDA)| 1.95%0.921 | <4.38 (MDA) | <3.71(MDA) | <284 (MDA)
RCW-CS-6* 117092015 | < 183 (MDA) < 131 (MDA) <478 (MDA) | <4.76-(MDA) | <292 (MDA)
RCW-C§-7* 11/09/2015 | <150 (MDA) | <-82.1(MDA) | <4.38 (MDA) [ <4.52 (MDA) | <294 (MDA)
RCW-CS-8* 11/09/2015 [ <145 (MDA) | <.95.56 (MDA) <.4.43 (MDA)_| <5.53 (MDA) { < 282 (MDA)
RCW-CS-9* ~'11/09/2015 117+61.8 | <64.6 (MDA) <.3.89 (MDA) | <5.89 (MDA) | <292 (MDA)
RCW-CS-10* 11/09/2015 | < 33.8 (MDA) | < 15.0 (MDA) | <6.40 (MDA) | <6.83 (MDA) | <304 (MDA)

" Indicates (14) gr’oundwater’monitoring wells.
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 TABLE C-4 (Coiitinued) o
‘GROUNDWATER MONITORING WELL RESULTS

~ Calculated - Alpha Beta Gamma Tritium
Parameters Activity Activity Activity Activity
{By Monitor Well (pCilL)- (pCilL). ~ (BCiL). (pCilL)
Number) , Cs-137 Co-60
Average: MW-11" Note 5 8.14+2.17 Note5 | " Note5 Note 5
_Average: RGW-SFP-1* Note 5 4.19+1.25 " Note'5 _Note 5 Note 5
Average: RCW-SFpR-2* Note 5 Note 5 Note 5 Note 5 Note 5
Average; RCW-SFP-3* Note 5 7.63 £ 2.97 _Note'5 Note 5 Note 5.
Average: RCW-SEP:4* Note5 .| 4.76x2.31 _Note 5 Note 6 Note'5
] Average: RCW-SFP-§* . 873£447 | . .Noteb .____Note 5 Note’s Note'5
_Average: RCW-SFP-6* Note 5 "Note 5 _Note 5 Note 6 Note 5
1 Averdge: RCW-CS8:3* ~ Note5 242101 Note5 - Note 5 ‘Note5:
1 Average: RCW-CS-5* . Note 5 . 3.23 £ 1:37. Note 5 . Note 5 _..Note 5
Average: RCW-CS-6* Note 5 Note 5 Note 5 Note 5 Note 5.
“Average: RCW-CS-7* Noté 5 Note 5 Note 5 Note 5 Note 5
-] Average: RCW-CS-8* . Note 5 ~ -Note s ‘Note 5 Note 5 Note 5.
" Average: RCW-CS:9* 1172 61.8 Note 5 Note 5 . Note 5 . Note 5
Average: RCW-CS-10* Note 5 Note 5 ~Note:5: Note 5 Note 6
_Maximum: MW-11 ~Note5. | 8:144%2147 | . ‘Noteb , . Note5. . .| Noteb
Maximum:; RCW-SFP-1* Note 5 419%125 | Note5 Note 5 .Note 5°
Maximuim: RCW-SFP-2* Note 5 Notes = Note5. | Noteb " Notes
Maximum: RCW:SFP-3* Note5_ | 763297 Note:5 Note 6 Note 5
" Maximum: RCW-SFP-4* Note5 |  4.76%23% Note:5 | Note§ . Note 6
Maximum: RCW-SFP-5* | "8.73+447 |  Note§ [ Notebs Note5 | Noteb
Maximum: RCW-SFP-6* ___Note s ] “Note 5 ‘Note:5 ‘Note 5 Note b
- Maximum: RCW-CS:3* I Note5 253114 Note's. . Note§ ] Note 5
Maximum: RCW-CS-6*_ | Noteb | 445+1.85 _Note5 . |. Noteb . |.. Note5. .
Maximum: RCW-CS-6* “"Note 5 " "Note5. Note:5' Note 5 ‘Note 5
. Maximum: RCW-CS-7* Noté 5 Note 5 " Note's: ~Noté 5 Note 5
Maximumi; RCW-CS-8* ~ Notebs | ‘Note 5 Note5” . |  Noteb ‘Note 5 -
Maximum: RCW-CS-9* . 1174618 | . Note5 . Note’5 __Note5 | . Note5
Maximum: RCW-CS-10* "~ ‘Note 5 Note 57 Note 5 Noté 5 _Noteb

*Indicates(14) groundwater monitoring wells:
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Table C-4 Notes:

1.

RCW-CS-7 was unable to be purged during the second quarterly groundwater
sampling event and water monitoring parameters were not collected
(conductivity, pH and turbidity). Adequate volume of sample for gross alpha,
gross beta, Am-241, Cs-137, Co-60 and Total Strontium could not be obtained.
The only sample Q‘btained for offsite analysis was the H-3 sample. This action
was documented in corrective action SAPN 1406334.

Reported values are net measurements (above instrument background). The
normal minimum detectable activities (MDAs) for the analyses for gross alpha,

gross beta and tritium are approximately 4, 4 and 300 pCi/L, respectively.

Results that are at-or below the normal MDA are reported as “<MDA”.

Gamima activity measuréments are performed on the original sample, with results
corrected to the time of sampling. Naturally occurring isotopes are not reported.
The maximum lower limits of detection (LLDs) for Co-60 and Cs=137 are 15 and
18 pCi/L, respectivély. The actual MDAs for these analyses were at-or below the

LLD.

For purposes of this report, LLD is defined as the a priori (before the fact) lower

fimit of detection, wh|ch represents the capability of the' measurement’ system.

MDA is defined as the a posteriori (after the fact) limit of detection: capablhty

considering a given instrument, procedure and type of sample

Results identified as “<" are not included in the calculation of average: and
maximuri valugs.
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TABLE C-5
CAISSON SUNMP MONITORING RESULTS

Sample Cs-137 -Aﬂc'ti'\ii“ty :C0-60 Actrvrty Tritium Act|V|ty
~Daté¢ = (pCilL) | {pCilL) {pCi/L)
111512015 <MDA <MDA | A820_i 380
2118/2015 <MDA <MDA 810+ 350
311112015 <SMDA | <MDA |  <570(MDA) _
412412015 <MDA |  <MDA . <580 (MDA)

Table C-5 Notes:

1.

3

Gamma measurements are performed on the ongmal sample;-With results
Gorrected to the time of samplmg Naturally ‘occurring isotopes are not reported:
The maximum lower limits of detection (LLDs) foi-Co-60 and ‘Cs-1 37 are 16and
18 pCl/L respectrvely The MDA for these-analyses was at or below the LLD and-
are reported as "< MDA”

For: purposes. of thls report LLD isdefined as the a a‘priori (before the fact) lower
limit of détection, which represents the capability of the measurement system.
MDA is defined as the a posteriori (after the fact).limit:of detection capability
gonsidering a dgiven mstrument procedure and t_ype,;of sample.

Tritium analysis is performed on a measured aliquot of distilled sample. The
reported values are et measurements above: instrunient. background The
normal-MDA for the analyses for tritium was less than 600 pCill. Results that are
at’or below the normal MDA sre réported as < MDA",

Samplrng of the:caisson was discontinued after April 2015 dueto impending

demolltlon of the Refueling Burldlng “This was docuimentéd:in corréctive action
SAPN 1403808. ;
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TABLE C-6 .
FRENCH DRAIN MONITORING RESULTS

Sample - | Cs-137 .Actlwty. Co-60 Actrvrty Trltlum Actwrty
|pate_ . . (pCill) {pGilL) | . (pCill) |
. 11712015 217 £23 <MDA 1 - 8,070+280
115/2016 | 24324 ~  <MDA .| = 7,640%510
172912016 | 23623 <MDA |  7,970+480
21812015 | . 239%24 <MDA ﬁ 9,050 £490"
311112015 | | 23425 | <MDA | . 10,290+510
312612015 243 £ 26, | <MDA |  9,850:+510
41912015 . | 213+23 <MDA . 10,020 £ 510
4/24/2015. | ~ 236%25 |  <MDA | 9520+510.

Table C6 Notes:

1

Garmma measurements areperformed on the onglnal sample, with résults
corrected to the time of sampllng Naturally occurring isotopes.aré notreported.
The ifiaximiim lowsr limits of detection (LLDs) for Co-60 and-Cs-137 are 15-and
18 pCillL, respectrvely The MDA for these analyses wass at.of below the-LLD-ahd
are reported as™<- MDA’

For: purposes of this'report; LLD:is defined as the:a a ‘priori (before the fact) lower
limit:of détection, which represents the-capability-of the measurement system.
MDA is defined as'the aposteriori (after the fact) limit of detection capability
consrdenng agiven mstrument procedture-and type of sample:

Tritium analysis is performed ona measured allquot of distilléd sample: The .
répoited values are het méasurements above instrument background. The
normal MDA for the analyses:for fritium:Was less than 600 pCilL. -Résdlts that are
-at.or below'the. normal MDA-are reported as-“< MDA”

:Sampling of the French drain was discontinued after April 2015.due to impending
-demohtlon of the Refuelmg Burldnng This. was docuniented in corrective action
‘SAPN 1403808.
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Table C-7 ,
ODCM REQUIRED AIR SAMPLES: EAST FENCE (AN1)

Sample Alpha Activity Beta Activity Composite Gamma
Start Date (pCim?®) ~ (pCiim®) Activity (pCilm®)
| Co-60 Cs-137 _
12/30/2014 <2.59E-03 (MDA) 2.05E-02 + 4.28E-03
1812015 <3.38E-03 (MDA) 2.22E-02.%.5,18E-03
115/2015 2.40E-03 + 1.92E-03 9.97E-03 * 3.92E-03
112212015 <3.32E-03(MDA) |  3.18E-02:%5.94E-03
_1/20/2015 < 3.38E-03 (MDA) 1.97E-02 * 4.95E-03
2/5/2015 < 3.36E-03 (MDA) 1.12E-02 + 4.03E-03 s oiean | o ,

211212015 < 3.46E-03 (MDA) 2.09E:02 £ 5.86E:03 | - %‘.\%i-)os | = bR

2/19/2015 < 3.33E-03 (MDA) 2.64E-02 £ 5.51E-03

2/26/2015 < 3.35E-03 (MDA) 1.54E-02 * 4.48E-03

3/5/2015 < 3.40E-03 (MDA) _ 3.55E-02 %'6.30E-03

3/12/2015 <3.38E-03 (MDA) 1.30E-02 + 4.25E-03

3/19/2015 <3.33E-03 (MDA) 9.01E-03 * 3.73E-03

3/26/2015 < 3,37E-03 (MDA) 5.26E-03 & 3.26E-03

41212016 __ < 3.41E-03 (MDA) 1.03E-02 % 3.97E-03

4/9/2015 <3,32E-03 (MDA) 1,52E-02 + 4.43E-03

41162015 4.78E-03 £ 2.75E-03 9,58E-03 £ 3.88E-03

4/23/2015 < 3.37E-03 (MDA} 8.77E-03 £.3.75E-03

4/30/2015 < 3.39E-03 (MDA) 1.02E-02 + 3.94E-03

5/7/2015 < 3.34E-03 (MDA) 146E-02£430E08 | 524E-08% | L, pnc oo

5/14/2015 < 3.41E-03 (VDA) 1.35E-02 % 4.32E-03 1.26E-03 MDA)

5/21/2015 < 3.24E-03 (MDA) 0.46E-03 + 3.72E-03 (Note 1) ~
'5/28/2015 < 3.49E-03 (MDA) 5.45E-03 + 3.37E-03

6/4/2015 < 3.30E-03 (MDA) 1.16E-02 + 4.10E-03
6/11/2015 < 3.36E-03 (MDA) 1.05E-02  3.94E-03
6/18/2015 < 3:37E-03 (MDA) _ 9.48E-03 £ 3.83E-03
612612015 3.04E-03 ¥ 2.10E-03 <6,06E-03 (MDA)
71212015 < 3.37E-03 (MDA) 1.09E-02 * 3.99E-03
71912015 < 3.36E-03 (MDA) 7.35E-03 + 3.54E-03
7/16/2015 < 8.37E-03 (MDA) 6.:31E-03:£ 3.41E-03
"~ 7/23/2015 < 3,37E-03 (MDA) 1.02E-02 * 3.926-03.
" 7/30/2015 < 3,38E-03 (MDA) 8.09E-03 + 3.65E-03
8/6/2015 _ < 3.36E-03 (MDA) 7.70E-03 £ 3.59E-03' . .
8/13/2015 <3.37E-03 (MDA) 1278025421603 | ~dno® | o
8/20/2015 < 3.36E-03 (MDA) 1.05E-02 % 3.94E-03 A
8/2712015 < 3.32E-03 (MDA) _ 1.49E-02 * 4.40E:03
9/3/2015 < 3.43E-03 (MDA) 1.25E-02 + 4,24E-03

9/10/2015 <3.36E-03 (MDA) 9.10E-03 * 3.77E-03

9/17/2015 4.75E-03 + 2.73E-03 1.34E-02 £ 4.29E-03

9/24/2015 2.96E-03 & 2.13E-03 2 1BE-02 + 514E-03
101112015 <'3.37E-03 (MDA) 3.27E-02 £ 6.07E-03

10/8/2015 <3.36E-03 (MDA) 2.98E-02 +5.82E-03
101162015 < 3.38E-03 (MDA) 1:87E-02.+ 4.85E-03
10/22/2015 < 3.36E-03 (MDA) 1.79E-02 + 4.76E-03 ___|
10/29/2015 <'3.38E:03 (MDA) 1,06E-02 * 3.97E-03.

11752015 < 3.35E-03 (MDA) 1.92E-02 * 4.87E-03 o Py
11/1212015 <3.35E-03(MDA) | 1.12E-02#+ 4.02E-03 ) },‘\’;g'f\i)-m A 1(-,‘\28%')03
11/19/2015 _<4.00E-03 (MDA). 1.60E-02 + 4.99E-03 s -
11/25/2015 251£-03+ 1.81E-03 3.50E-02  5.68E-03

12/3/2015_ <3.47E-03 (MDA) 1.05E-02 + 4.04E-03
12/10/2015 "< 3.36E-03 (MDA) 9.09E-03 +'3.77E-03
12/17/2015__| < 83.:39E-03 (MDA) 3.52E-03 £ 3.01E-03

122412015 _ <3,92E-03 (MDA) 6.11E-03 + 3.78E-03
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Table C-7 (Continued)

ODCN REQUIRED AIR SAMPLES: BUILDING 12 (AN2)

Sample Alpha Activity Beta Activity ‘Composite Gamma
Start Date (pCiim®) (pCi/m?) Activity (pCifm?)
: , A Co-60 Cs-137
123072014 T B3E-03 & 1 46503 1.88E-02 & 4.15E-03
1/8/2015 < 3.37E-03 (MDA) 2.18E-02% b.13E-03
17152015 < 3.42E-03 (MDA) 7.71E-02 % 4.73E-03
12212015 3.49E-03 + 2.30E-03 3.28E-02 £ 6.01E-03
112912015 < 3.40E-03 (MDA) 3.08E-02 % 5.93E:03
2/5/2015 < 3.35E-03 (MDA) 1.01E-02 £ 3.80E:03 | . .
2M2/2015 2.43E-03 & 1.94E-03 2.90E-02 % 5.93E-03 | ~ zhggi-.o?, < 1'.\;3!‘5\-03
2/19/2015 2.03E-03 £ 2.11E-03 177602 + 4. 79E.03 (MDA) (MDA)
21262015 < 3.34E-03 (MDA) 1.18E-02 « 4.08E-03
3/5/2015 2.39E-03 £ 1.91E-03 3.55E-02 £ 6.31E-03
3/12/2015 2.37E-03 % 1.89E-03 0.83E-03  3.87E-03
319/2015 < 3.33E-03(MDA) 8.66E-03 % 3.70E-03
32612015 5.37E-03 £ 1.90E-03 5.97E-03 % 3.37E-03
41212015 < 3.40E-03 (MDA) < 6.13E.03 (MDA)
41912015 < 3.32E-03 (MDA) 8.64E-03 £ 3.60E-03
411612015 < 3.40E-03 (MDA) 1.35E:02 % 4.31E-03
412312015 < 3.38E-03 (MDA) 0.84E-03 % 3.87E-03
4/30/2015 <’3.39E-03(MDA) 0.18E-03 % 3.80E-03
5/7/2015 ~<3.33E-03 (MDA) ~7.64E-03 & 3.57E-03 o
5/14/2015 < 3.41E-03 (MDA) 1.31E-02 £ 4.98E-03 <}ﬁg§03, iiﬁg§°3
512112015 2.85E-03 + 2.05E-03 1.32E-02 * 4.16E-03 ) (MDA)
5/28/2015 4.90E-03 £ 2.82E-03 6.90E-03  3.59E-03
61412015 <3.21E-03 (MDA) _ 4.34E-03  3.00E-03
6/11/2015 2.05E-03 + 2.12E-03 < 6.056-03 (VDA)
6/18/2015 <3.38E03 (MDA) _ 7.30E-02 % 4.25E-03
6/25/2015 < 3.42E-03 (MDA) 8.44E-03 £ 3.72E-03
71212015 < 3.37E.03 (MDA) 7.36E.03 £ 3.55E-08
71912015 2.36E-03 * 1.89E-03. 1.09E-02 & 3.98E-03
71162015 < 3.37E-03 (MDA) 1.05E-02 £ 3.96E-03
702312015 2 3.37E-03 (MDA) 7.36E-03 £ 3.55E-03
7/3012015 <3.38E-03 (MDA) 773E-03 2 3.61E-03
81612015 < 3.37E-03 (MDA) < 6.07E-03 (MDA) P
8/13/2015 < 3.36E-03 (MDA) 151E-02 £ 4.46E-03 < mg%@ < 1(,'%%03
81202015 < 3.37E-03 (MDA) 1.06E-02 £ 4.93E-03 MD
8127/2015 < 3.33E-03 (MDA) 1.07E-02 % 3.94E-03
9/3/2015 <3.42E-03 (MDA) '0.05E-03 £ 3.83E-03
9102015 <337E-03(MDA) | 1:33E-02.% 4.27E-03
1712015 < 3.38E-03 (MDA) 9:50E-03 £.3.84E-03.
02412015 _ | <3.37E-03(MDA) | 2.21E-02 % 5.17E-03
100172015 5.30E-03 & 1.80E.03 4.90E-02 + 6.77E-03
10/812015 <3.37E-03 (MDA) 2 53E-02 £ 5.45E-03
10/15/2015. <3.37E-03 (MDA) 1.72E-02% 4.70E-03
100222015 <3.36E-03 (MDA) 2.06E-02 £ 5.01E03
101202015 < 3.30E-03 (MDA) “1.16E-02 £ 4.10E-03
14/5/2015 <3.36E:03(MDA) | 140E-02  4.34E-03 , N
1112/2015 2734E-03 £ 1.87E-03 ~8.34E-03 * 3.66E-03 < 1(,\%3%)03 < j}ﬁgi')-o-3
1119/2015 < 4.00E-03 (MDA) 1.46E-02 £ 4.95E-03 DA -
111252015 ~<7.85E-03 (MDA) 3.07E-02 % 5.36E-03
120312015 <3.48E-03 (MDA) 3.626-03 £ 3.09E-03
1211072015 <3.36E-03 (MDA). < 6.05E-03 (MDA)
12[7/2015 < 3.39E-03 (MDA <6.09E-03 (MDA)
122412015 < 3.92E-03 (MDA) < 7.06E-03 (MDA)
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Table C-7 (Coniinued) o
ODCI REQUIRED AIR SAMPLES: ANNEX BUILDING (AN3)

Samplé Alpha Activity Beta Activity Composite Gamma
Date (pCilm®) (pCilm?) Activity (pCi/m®)
‘ A ) Co-60 Cs-137
12/30/2014 <2.60E-03 3 44E-02 % 4.60E-03
11812015 < 3.39E03 1.76E-02 £ 4.75E-03
115/2015 Z3.42E03 1.14E-02 £ 4.10E-03
112212016 3.50E-03 £ 2.30E-03 3.50E-02 % 6.19E-03
112912015 < 3.38E-03 2.82E-02 * 5.72E-03
21512015 < 3.36E-03 8.05E-03 % 3.63E-03 o _,
271212015 5.42E-03 * 1.04E-03 2.56E-02 % 5,55E-03 SRONDS | LD
2192015 2.33E-03 + 1.87E-03 2.08E-02.+ 4.99E-03 (MDA) (MDA)
2026/2015 <336E-03 1.80E-02 * 4,85E-03
3/5/2015 <3.39E-03 3.93E-02 + 6.59E-03
3112/2015 <3.30E-03, 145E-02 % 4.42E-03
3[19/2015 2.33E-03 + 1.87E-03 7.96E-03 £ 3 59E-03
3/26/2015 <B37E-03 5.25E-03 + 3.25E-03
41212015 <3.42E.03 1.21E.02 £ 417603
4/9/2015 2.33E-03 & 1,86E-03 1.28E-02  4,18E-03
411612015 <3.39E.03 1.41E02 £ 4 38E-03
41232015 < 3.39E-03 " 1.34E-02 £ 4.29E-03
4/30/2015 | 2.05E-03 % 2.12E-03 1.09E-02 £ 3.98E-03
5/7/2015 <3.36E-03 9.46E-03  3.83E-03 DU
5/14/2015 <339E-03 1.62E-02 2.4 61E-03 < ,2,'\‘;’%%03 < 1“'\;,’735703'
5/24/2015 <3.26E-03 8.80E-03 * 3.65E-03 - (MDA)
5128/2015 Z3.50E-03 1.00E-07 % 4.23E-03
61412015 <3.39E.03 6.34E-03 £ 3.43E-03
6/11/2015 273.36E-03 7.69E-03 + 3.50E-03
6/18/2015 <338E03 1,30E-02 £ 4.25E-03
6/25/2015 < 3.40E-03 6.08E-03 £ 3.61E-03
7212015 | <337E-03 7.02E-03 & 3.50E.03
71912015 2.36E-03 * 1.89E-03 1.05E-02 £ 3.95E-03
711612015 <3.37E.03 5.06E-03 % 3.25E-03
72312015 <3.37E:03 6.66E-03.+ 3.46E-03
7/30/2015 2.37E-03 £ 1.89E-03 4.91E-03 £ 3.20E-03
816/2015 < 3.36E-03 6.63E-03 £ 3.45E-03
81312015 5.0BE-03 £ 2.13E-03 1.09E-02 + 4.00E.03 | ~ 1{\;8/%03 DR
8/20/2015 <3.36E-03 1.12E-02'% 4,03E-03 (MDA (MDA)
8/27/2015 2.02E-03 % 2.10E-03 1.18E-02 £ 4.06E-03
91312015 3.01E-03+ 2.17E-03 1:22E-02 % 4.19E-03
511012015 2 95E-03 = 2.12E-03 5.04E-03 £3.35E-03
9/17/2015 <3.36E.-03 “{A0E-02.: 4 10E-03
92412015 < 3.40E-03 1.50E-02 + 4,50E:03
10112016 < 3.37E-03 3.07E.02 % 6.06E-03
10/8/2015 2.04E-03 + 2.12603 2.38E-02 * 5.30E-03
10/15/2015 <3.30E.03 1.16E-02 £ 4.10E-03
10/22/2015 < 3.36E-03 1.36E-02 +.4.31E-03
10/29/2015 £3.38E-03 1.38E-02 £ 4.34E-03
11/5/2015 2.03E-03% 241E-03 1.18E-02 & 4.08E-03 L I
111202015 | 3.53E-03.% 2.32E-03 136E-02 £ 430603 | ~ (41603 | < 108503
T119/2016. | <4.00E-03_ 1.46E-00 % 4.95E-03 (MDA) (MDA)
11/25/2015 3.02E-03 + 1,99E-03 3.14E-02 & 5 42E-03
~12/3/2015 < 3.47E-03 1.01E-02 £ 3.98E-03
1271012015 <3.34E-03 ~4.16E-03 % 3.06E-03
12/17/2015 <341E-03 < 6.14E-03 (MDA)
1212412015 <3.92E-03 6.52E-03 £ 3.84E-03
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Table C-7 (Continued)

ODCM REQUIRED-AIR SANMPLES: RELAY BUILDING (AN4)

Sample Alpha Activity Beta Activity Composite Gamma
Date (pCi/m®) (pCilm?) Activity (pCilm°)
| Co-60 Cs-137
213012014 2 50503 (MDA) 3.19E-02 £ A40E.03
1812015 <3.30E-03 (VMDA) 5.12E-02 % 5.09E-03
115612015 "< 3.42E-03 (MDA) 1.85E-02 £.4.87E-03
112212015 2.33E-03 + 1.87E-03 3.47E-02 £ 6.156-03
1/29/2015 2.37E-03 + 1.90E-03 2.36E-02 £ 5.30E-03
2052015 < 3.36E-03 (MDA 1.33E-02% 4.26E-03 | o
211212015 < 3.45E-03 (MDA) 3.02E-02 % 5.94E-03 < 1[‘33503 <1 i\%i-oa
2119/2015 2.33E-03 £ 1.87E-03 1.08E-02 % 4.91E-03 (MDA) (MDA)
212612015, < 3.36E-03 (MDA) 1.43E-02 £ 4.38E-03
" 3/5/2015 2.38E-03 % 1.91E-03 3.75E-02 % 6.45E-03
3/12/2015 < 3.39E-03 (MDA) 1.03E-02.% 4.19E-03
31612015 < 3.33E-03.(MDA) 1.18E-02 % 4.06E-03
3126/2015 2.36E-03 £ 1.89E-03 3.49E-03 + 2.98E-03
41212015 2.40E-03 £ 1.00E.03 1.07E-02 £ 4.01E.03
41912015 < 3.32E-03 (MDA). 1.35E-02 % 4.26E-03
~416/2015 < 3.40E-03 (MDA) 1.38E-00 + 4.36E-03
412312015 2.37E:03 = 1,90E-03 8.80E-03 * 3.76E-03
413012015 2.36E-03 % 1.80E-03 149E-02 2 4.11E-03
5/7/2015 < 3.36E-03 (MDA) 1.80E-02 + 4.86E-03 IV
511472015 <73.39E-03 (MDA) 124E-02 = 4.19E-03 < 2£g§-03 SANREDS
52172015 3.43E-03 % 2.26E-03 1.19E-02 & 4.03E-03 (MDA) | (MDA)
5/28/2015 < 349E-03 (MDA) 1.06E-02 £ 4.06E-03
61412015 <3.30E-03 (MDA) 1.69E-02 % 4.58E-03
6/11/2015 < 3.36E-03 (MDA) 8.04E-03 + 3.63E-03
6/18/2015 <3.38E-03 (MDA) "1.48E-02 £ 4. 45E-03 |
612512015 <3.40E-03 (MDA). 4.87E-03 % 321603
71212015 < 3.37E-03 (MDA) 7.02E.03 £ 3 50E.03
71912015 <3.37E-03 (MDA) 1.97E-02.% 4.94E-03
7116/2015 <3.37E-03 (MDA) 119E-02 2 4.11E:03
712312015 <3.37E-03 (MDA) 7.71E-03 £ 3.60E-03
7/30/2015 2.37E-03 & 1.89E-03 1.27E-02% 4.21E:03
8/6/2015 < 3.36E-03 (MDA) 8.74E-03 £ 3.73E-03 | - o
811312015 <3 37E-03 (MDA) 169E-02 = 4.66E-03 | © 11-\/,735\‘03 <1 9E03
812012015 2.35E.03 % 1.88E-03 1.36E:02 & 4.30E-03 (MDA) (MDA)
8/27/2015 < 3.33E-03 (MDA) 2.08E-02 £ 4.99E-03
0/3/2015 " <'3.44E-03 (MDA) 1.58E-02 £ 4.69E-03
91012015 353E-03 £ 2.33E-03 1.96E-02 * 4.19E-03
9712015 "~ <3.36E-03 (MDA) 1.68E-02 % 4.65E-03
/2412015 Z3.40E-03 (MDA). 3.266-02 £ 6.08E-03
100172015 3 36E-03 £ 1,80E.03 4.15E-00 £ 6.716-03
10/8/2015 <3.35E-03 (MDA) _ 2.55E-02 + 5.4BE-03
T0/15/2015 <3.39E-03 (MDA) 1.66E-02 £ 4.65E-03
1012212015 <73.36E-03 (MDA ~ 3 13E-02 + 5 08E-03
10/29/2015 < 3.38E-03 (MDA {.76E-02 & 4.75E-03
111612015 <3.34E-03 (MDA) 2.20E-02 + 5.13E-03 . A
T1112/2015 <3.35E:03 (MDA) 1.19E-02 % 4 09E-03 * 1,‘3&%’03 | = 1,‘%’2“03
11912015 <4.00E-03 (MDA) 7.00E-02 % 4.39E-03 (MDA) (MDA)
112512015 2.01E-03 = 1.61E-03 3.11E-02 £ 5.41E-03 |
121312015 < 3.47E-03 (MDA) 7.22E-03 + 3.60E-03
12/10/2015 < 3.33E-03 (MDA) 9.37E-03 £ 3.79E-03
421712015 < 3.42E-03 (VIDA) < 6.15E-03 (MDA)
12/2412015 5.75E-03 + 2.00E-03 4.07E-03 + 3.47E-03
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| Table C-7 (Continued) |
ODCIV REQUIRED AIR SAMPLES: OIL WATER SEPARATOR (AMS5)

Sample Alpha Activity Beta Activity Composite Gamma
Date {pCilm?) (pCifm*) Activity {pCi/m?)
o Co-60 Cs-137
1213012014 < 2.50E-03 (MDA) 2.08E-02 % 5.01E-03
1/8/2015 <.3:39E-03 (MDA) 1.62E-02 + 4.61E-03
1715/2015 < 3.42E-03 (MDA) 1.64E-02  4.65E-03
112212015 < 3.32E-03 (MDA) 3.53E-02 & B.22E-03
1/29/2015 "2.37E-03  1,90E-03 2 46E-02 * 5.39E-03
2/5/2015. < 3.36E-03.(MDA) 1.26E-02 £ 4.19E-03 |
2M2/2015 < 3.45E-03 (MDA) 3.60E-02 * 6.39E-03 < 1(1'\%5\‘)03 < 1(,'38%03
211912015 < 3.33E-03 (MDA) 2.92E-02 * 5.13E-03 ' -
212612015 < 3.36E-03 (MDA) 6.99E-03 + 3.49E-03
37512015 2.38E-03 % 1.91E-03 4.71E-02 = 7.14E-03
3/12/2015 " <3.39E-03.(MDA) T4.20E-03 £ 3.11E-03
3/19/2015 < 3.33E:03 (MDA) B.58E-03 * 3.42E-03
3126/2015 <3.37E-03 (MDA) " 9.46E-03 + 3.83E-03
41212015 < 3.42E-03 (MDA) 1.28E-02 * 4.26E-03
4/912015. < 3.30E-03 (MDA) 118E-02 % 4.05E-03
4116/2015 < 3.40E-03 (MDA) 1.59E-02 + 4 59E-03
212312015 <3.38E-03 (MDA) 1.30E-02 + 4 05E-03 _
4/3012015 2.36E-03 + 1.80E-03 1.16E-02 * 4.07E-03
5/7/2015 < 3:36E-03 (MDA) 1.26E-02 + 4.19E-03 e L
5/14/2015 < 3.39E-03 (MDA) 776E-03 £ 3.62E:03 | ° %ﬁg%% < 1-%%03
5/21/2015 2.86E-03  2.06E-03 9.51E-03 & 3.74E-03 aat :
5/28/2015 < 3.49E-03(MDA) 1.05E-02 £ 4.06E-03
61412015 3:57E-03 £ 2.35E-03. 8.82E-03 + 3.76E-03
6/11/2015 < 3.36E-03 (MDA) 0.80E-03 £ 3.86E-03
6/18/2015 2.97E-03 +2.14E-03 | 1.62E-02 + 4.61E-03
61252015 <3.40E-03 (MDA) _ 4.16E-03 + 3.10E-03
71212016 < 3.37E-03 (MDA) 3.50E-03 £ 2.99E-03
71912015 3.55E-03 + 2,33E-03 1.16E-02 % 4.08E-03
711612015 < 3.37E-03 (MDA). 1.16E-02 % 4.08E-03
712372015 < 3.37E-03 (MDA) 1.02E-02 * 3.92E-03
713012015 < 3.37E-03 (MDA) 1.05E-02 % 3.96E-03
81612015 <3.36E-03 (MDA) 3.48E-03 % 2.98E-03 o .
81312015, | 2.96E-03 +2.13E-03 144E-02 £ 4.40E-03 | © 1(?5\‘;3%03 < 2:\285\)03
8/20/2015, 2 35E-:03 + 1.88E-03 7.33E-03 + 3,53E-03 VD MDA,
812712015 <.3.33E:03 (MDA) 1.39E-02 % 4.30E-03
9/3/2015 < 3.44E03.(MDA) 1.36E-02 + 4.35E-03
/1012015 < 3.35E-03 (MDA) 0.07E-03 % 3.76E-03
9/M17/2015 < 3.37E-03 (MDA) 8.41E-03 % 3.69E-03
9/24/2015 ~<'3.40E-03 (MDA) "1.84E-02 % 4.84E-03
10/1/2015 4.14E-03 % 2.51E-03 4.04E-02 + 6,64E-03
10/8/2015 < 3.35E-03 (MDA) 2.10E-02 % 5.04E-03
10/15/2015 < 3.39E-03 (MDA) 1.38E-02 & 4.35E-03
10/22/2015 <3.36E-03 (MDA) 2 24E-02 * 5.18E-03
10/26/2015 < 3.38E-03 (MDA) 8.10E-03 £ 3.65E-03
11/5/2015 < 3.34E-03 (MDA) 1.64E-02 4 59E-03 TR
T1/12/2015 "<3.35E-03 (MDA) 1.78E-02 £ A.74E-03 | Zh%i)“ < 1(“%%\)03 |
111192015 < 4.00E-03 (MDA) 1.46E-02 + 4.95E-03 DA DR
11/25/2015. 2.01E-03 = 1.61E-:03 | 3.70E-02 & 5.83E-03
127312015 < 3.47E-03 (MDA) ~9.40E-03 + 3.80E-03
1211012015 <3.34E-03 (MDA) 6.26E-03 % 3.38E-03
121712015 <3.41E-03 (MDA) 4.95E-03 % 3.13E-03
1202412015 < 3.92E-03 (MDA) < 7.05E-03 (MDA)
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Table C-7 (Continued) o v.
ODCIM REQUIRED AIR SAMPLES: HUMBOLDT HiLL (STATION 3)

Sample Alpha Activity Beta Activity Composite Gamma
Date (pCim®) (pCilm®) Activity (pCilm®)
Co-60 | Cs-137
12/30/2014 T.86E.03 = 1,40E-03 5.00E-00 £ 4.32E-03
11812015 < 3.29E-03 (MDA) —1.54E-02.% 4.45E-03
TA52015 < 3.43E-03 (MDA) 8.22E-03 £ 3.71E-03
12212015 <3.38E-03 (MDA) 2.564E-02 + 547E-03
1/29/2015 2.35E-03 £ 1,88E-03 2 55E.02.% 5.46E-03
21512015 < 3.35E-03 (MDA) 6.98E-03 + 3.48E-03 D B
/122015 < 3.39E-03 (MDA) 2.72E-022565E-03 | ~ 2809 | < TA0E00
211912015 < 3.36E-03 (VDA) 1.26E-02 ¢ 4.18E-03 (MDA) (MBA)
212612015 3.38E-03.% 8.30E-04 1.02E-02 + 3.93E-03
3152015 | 2.37E-03% 1.89E-03 2.78E-02 % 5.66E-03
3/12/2015 <'3:39E-03 (MDA) 1,06E-02 & 3.98E-03
3/19/2015 < 3.29E-03' (MDA) 4.78E-03 + 3.12E-03
T 3126/2015 < 3.44E-03 (MDA) 4.65E-03 £ 3.21E-03
41212015 < 3.37E-03 (MDA) ~5.25E-03 £ 325E-03
4/9/2015 "< 3.37E-03 (MDA) 5.96E-03 + 3.36E-03
41612015 < 3,39E-03(MDA) 1.16E-02 £ 410E-03
42312015 <"3.35E-03 (MDA) 3.82E-03 % 3.02E-03
413012015 2.97E-03 & 2.14E-03 6.60E-03 * 3.48E-03
5712015 < 3.37E-03 (MDA) 8.77E-03 +.3.74E-03 e
571412015 < 3.25E-03 (MDA) 847E-033362E-03 | © 26285-03 < 7,-\;"3%\’03
502412015 4.30E-03 £ 2.61E-03 "1.68E-02 £ 4.76E-03 (MDA) (MDA)
5/28/2015 < 3.31E-03 (MDA) 1:00E-02 + 3.85E:03
61412015 < 3.46E-03 (MDA) 3.50E-03 £ 3.07E-03
61112015 <3.36E-03 (MDA) <6.05E-03 (MDA)
6/18/2015 < 338E-03 (MDA) B.80E-03 2 3.76E-03
6/25/2015. 5.42E-03 * 1,85E-03 8:34E-03 % 3.68E-03
71212016 < 3.37E.03 (MDA) <6.07E-03 (MDA)
71912015 "4.76E-03 £ 2.73E-03 T.02E:02 + 3.94E-03
716/2015 <3.37E-03-(MDA) 8.43E-03 £ 3.60E-03
712312015 < 3.37E:03 (MDA) §.77E-03 % 3.74E-03
7130/2015 3.55E-03 +2.34E-03 ~7.02E-03 % 3.50E-03 o o
- 862015 <3 .37E-03(MDA) 4.55E-03 % 3.14E-03 R
811312015 2.37E-03 + 1.89E:03 5.06E-03 % 3.36E03 | ~ | I.\szgi-oa < “1(5235\-)03
8/20/2015 2.37E-03 +1.89E-03 < 6.07E-03 (MDA) (MDA) (MDA)
82712015 <337E-03 (MDA) _ 3.85E-03 & 3.04E-03
9/3/2015 < 3.36E-03 (MDA) 5.04E-03 % 3.04E-03
9/10/2015 < 3.37E:03 (MDA) 7.72E-03 % 3.60E-03
9/17/2015 < 3.38E:03 (MDA) 6.69E-03 £ 3.48E-03
9/24/2015 < 3.36E-03(MDA) 1.19E-02 + 4 10E-03
10/1/2015 3.55E-03 & 2.34E-03 2.67E-02 +'557E-03
10/8/2015 "< 3.37E-03 (MDA) 1.69E-02 & 4 66E03
70/15/2015 < 3.38E-03 (MDA) 8.79E-03 + 3.75E-03
10/22/2015 < 3.32E-03 (MDA) 1.18E-02.% 4.05E-03
10/29/2015 < 3.41E-03 (MDA) 7.45E-03 +.3;59E-03.
~ 115512015 2.37E-03 £ 1.90E-03 4.56E-03 +.3.15E-03 . 3
“T112/2015 < 3.38E-03 (MDA) ~7,38E-03£3.56E08 | < ﬁgi‘% < 1.&%';5\-_'0‘3
111912016 < 3.92E-03 (MDA) "< 7,06E-03.(MDA) (MDA) (MDA)
11/25/2015 <2.93E-03 (MDA) 2.44E-02 + 4.95E-03
12/312015 < 3.30E-03 (MDA) <5.03E-03 (MDA)
121102015 < 3.48E6-03 (MDA) < 6.26E-03 (MDA)
120172015 <3.38E-03 (MDA)_ " <'6,08E-03 (MDA)
12/24/2015 "Z389E-03(MDA) | 7.99E-03 % 3,.04E-03
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Table C-7 Notes

1. The second quarterly composite sample at location AM1 (East Fence)
identified Co-60 with an activity of 5.24E-03 pCi/m®. Identification of Co-
60 was likely to have occurred during the demolition of the Liquid
Radwaste Building. The weekly sample results for alpha and beta
particulate met the effluent acceptance criteria in the ODCM. The activity
identified in the composite sample would not have resulted in a
measurable dose to a member of the public and was well below the
effluent concentration limits in 10 CFR 20, Appendix B, Table 2, Column
1. Offsite laboratory analysis of the composited filters reaffirmed that no
significant release occurred and the onsite sampling and analytical
protocols accurately reflect the HBPP effluents. This event was
addressed in corrective action SAPN 1407196.

2. Composite samples for first, second, third and fourth quarter ODCM Air
Samples were analyzed by gamma spectroscopy. Sample analyses were
performed by HBPP count room personnel. All samples met the LLD
requirements of 6.0E-02 pCi/m?® for Cs-137.

3. Al LLD’s were met for Gross Beta (required LLD 1.0E-02 Ci/m®).

4. All samples reported as <MDA represent results that had no identified
gamma peaks.

5. Humboldt Hill (Offsite) is also known as Station 3. East Fence is also
known as AM1. Building 12 is also known as AM2. Annex Building is also
known as AM3. Relay Building is also known as AM4. Oil Water Separator
(O.W.8.) is also known as AMS.
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FIGURE A-1
HBPP ONSITE AIR SAMPLE LOCATIONS

Location || GPS Coordinates (NAD83/NAVD88 CA. Zone 1) || HBPP (called north)

Number Easting Northing el. East North
AM1 5949518.63 2161208.89 20.68 5383.96 | 9299.72
AM2 5949091.47 2161143.20 33.05 4989.34 | 9475.92
AM3 5949177.71 2160817.45 11.29 4885.34 | 915545
AM4 5949441.54 2160838.93 11.36 5118.73 | 9030.56
AMS 5949576.07 2160969.08 11.94 5302.31 | 9067.06

Figure A-1 Note:

1. Humboldt Hill (Offsite) is also known as Station 3, East Fence is also known as
AM1, Building 12 is also known as AM2, Annex is also known as AM3, Relay
Building is also known as AM4, O.W.S. is also known as AM5.
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FIGURE A-2
HBPP OFFSITE AIR SAMPLE LOCATION
HUMBOLDT HILL (Station 3)
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FIGURE A-3
HBPP ONSITE TLD LOCATIONS
Stations T1 — T21 (excluding T17)

.. Tt

s
T16
M5 T4 -t
x T
113 AR g e
Location | GPS Coordinates (NADB3/NAVDES CA. Zone 1) | HBPP (called north)
Number Easti Northi el
Ti 5940161.08 2160822.11 4873.87 | 9168.63
T2 504B804.52 | 2160710.72 | 11.50 | 4513.84 | 0268.18 |
T3 5048600.45 2161061.64 41.77 || 4540.12 | 9868.01 |
T4 5048778.72 2161260.01 43060 | 4705.13 | 975207
T8 5040002.30 216125044 38.10 | 5036.50 | 9713.72
T6 5040150.22 | 2161437.66 | 38.30 | 5205.77 | 0690.84
7 5040280.02 2161494.61 32.04 | 5338.22 | 0660.38
T8 | 5940511.00 2161608.36 12.06 | 5504.82 | 0630.33
T8 | 5940008.60 2181582.00 11.70 | 5701.27 | 9547.09
T10 504001280 2161633.06 11.17 | 5045.65 | 9443.04 |
T11 5O50011.77 | 2161297.65 14.18 || 5846.48 | 0107.20
Ti2 5a50010.25 2160858.44 11.25 | 5614.86 | 8734.10
Ti3 | 6049841.53 2160718.03 D.70 || 5330.40 | 8712.46
T4 504053308 2160624.24 | 1040 | 5154.63 | 8623.60
T15 504044868 2160600.06 10.24 | 409500 | 8820.81
T18 5040352 82 2160687.18 10.80 || 4951.10 | 8034.52
T8 5048887.24 | 2101230.36 | 4347 | 4852.08 | 06/8.44
T19 50487006.71 2161242.74 | 4284 | 4/05.52 | 0710.50 |
T20 5048747.14 2161191.88 44.14 || 4726.20 | 070344
T21 | 5048834.52 21061182.80 a5.71 | 4700.20 | 064452 |
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FIGURE A-4
HBPP OFFSITE TLD LOCATIONS
Stations (1, 14 & 25)

0 GPS Coordinates (NAD83/NAVD88 CA. Zone 1) Degree.Decimal

) Easting Naorthing el Latitude Longitude
1 5948026.52 2161183.79 11.38 40,74156 -124.21903
14 5949876.83 2158864.39 18.65 40.73533 -124.20802
25 5950247.30 2154214.18 229,22 - 40.72260 -124.20626
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FIGURE A-4 (Continued)
HBPP OFFSITE TLD LOCATION
FORTUNA (Station 2)
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FIGURE A-4 (Continued)
HBPP OFFSITE TLD LOCATION
EUREKA (Control Location T17)
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FIGURE A-5
HBPP GROUNDWATER SAMPLE POINTS
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FIGURE B-1
OFFSITE ENVIRONMENTAL RADIATION LEVEL TRENDS
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The baseline values for each location were obtained by averaging the readings at each location from 1977 through
1983. These values, however, were obtained using ion chambers instead of TLDs. The average annual values from
1977 through 1983 were Station 1 — 83.0 mRem, Station 2 — 79.8 mRem, Station 14 — 80.2 mRem, and Station 25 -
73.7 mRem.
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FIGURE B-2
ONSITE ENVIRONMENTAL RADIATION LEVEL TRENDS
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The baseline values for the two areas were obtained by averaging the readings for each area from 1977 through 1983.
These values, however, were obtained using ion chambers instead of TLDs. The average annual value from 1977 through
1983 for the stations near the radwaste activities was 78.6 mRem and the average annual value for other onsite stations

was 79.4 mRem.
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