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PACIFIC GAS AND Ell:CTRIC COMPANY 
ANNUAL RADIOLOGICAL ENVIRONMENTAL MbN'i"fORiNG REPORT FOR 

.HUMB.OLDT BA\,-POV\fER PLANT UNIT'3, COVERING Ti-IE· PERIOD . 
JANUAR'l1 THROUGH PE.CEM~l;R 31, 201? 

Thii;;~ ~1111ual r~p;ort.'i~ r~quired by Section 4.1 of tl:fe. SAFST6R Off sit$ Do~~ 
Calculation ·'Mi;ltiu.al (Q0Cfv1). Th.is: report provides 'infc:mnatlon about the~ 
Radiological Environmental Moriitofing Program '(REMP) for the period. t>l January 1 
thro~gh December. 31, 20t5, in a :manner c!Jh§i.sfo11t With the objeqtives. outlined ih 
the Q.OCM, ·a:ndin. tOOfR $()!Appendix'!, Sections IV.B~.4. 1%8;:3, ;:ind, ·1v~G .. 

the report ti:as .. ·tnr~e :~~qti911~;. Sl3¢tion. A proyid~e .a summary descrlptibn oHfie 
:.i:z·i=rv1P~·including tnaps of ~ampling loc~tio_n~, '.Sectiqn ·A.afoo: provides the· result~ of 
·ncens·ee laboratoryJ:>articlpation in the tflterlapoce:ltofY. Gornpc:Jrison .Pro~ram. 

·s~t::tiqli B provides sumrnciries, ihterpr¢tatio.ns, and analys·es oftreri~s.· 9Mb~ r¢~µ'!t~ 
of the REMP for th¢. r~PJ~tti11g p~riqd.-: The m~t~r.ial provki.ed is consistentwitfrthe 
objedlve.ioutlined 'in the oo:CM. ~nq.i_t1 ·1 OQFR :so. Appe.n:dlxJ, ·settlorrs: 1V.i3.2,, 
:1V.:B,3~ ~nd' tV..O. ;Section B also inCl!]a~s a c9mpcWson wjth (be'.P~8-(31in~ 
~§nvironrnental:c.on_ditions at the~be.ginr'lirtg 6fSAFSToit - . 

Sectihn. c provi~es th¢ r~.sult~ of C1ne1lyses· ~of radiPlogical envlronmenfai samples: 
and of:envitonmental radiatio·n. m$as.µrem~n~s taken.'dur.iog the period p.ursuant to 
the quality related lo:catibfls specified' in th~ ta,b!~ a.n~ Jjgqr~s ,ip t.he PIJ,CM:, 
pr~~ented'.C!$. both ;summarized and tabulated results oft.h~$$ ai]~lyses an~ 
Q1~$.$U.t'~ments... The. sYrnmilrized Jesuits are formatted fot:applicable. f~pgrtil)g 
r~quJ~e'fnents oftbeNRQ.R'a.~JpJogig~I Ass.es.sment Branch;·$:Efranch Technical 
Position·; · · · 

1.. Program DesC:tiptJqrj 

the t'fRC RadfologicE(i Assessment$ra)1ch. i§$.IJ~d a arc:1n~l1 T~chnical Position 
(EHPJ gn emilronmentai rnonifodng In March ·1978. Hev,i~iO,o·J .Pf the· ~TP w~l?·· 
issued a$ G~neriq L.et(er 1~~6s; "Radiologicaf fi1vironmental Monitorin~r 
Ptbgtarii R:~quJr¢thr¥rlt$ ~ 12nc!o~Tn.g arCJnbh ·rechni'cai :F~osltion," Revision 1'; 
,dated November 27, '197'9; ~llq,S,~~~·fQrt,h.~m ~XalJlple;of:c;in acciepfatble 
Tnirilrn!Jrn·.radfologlcal.monitoring:J:>rogratn .. The specified:environ.ment~I 
monJ(ofjhg program JJrov(de.s measurements· ofra'diafion and ·9f radioactive 
:!n.at~ti~l~Jn'th.9s~ ~xposL1re pathwqys anp·for thos:e tadionucli(:fe~th~tie~¢f~q, 
:tlie high$$f P.()t~Q'ti~I t~~U~tiQn e~pQsL1.res:9f indivld.ual$ tesuJtin~ffrom plant 
efffuents. ·· · 

A$ .dJ$..cus~ed b~low. many of the exp.osure. pathwaY:s~fijpl~ reqylr~ment~ 
&P<:?9ifi~o ip t!le ~T.~ are not ·rewiired fortheH BPP REMP because ofth.$ 
:baseline cooQitiQ'n~· ~§t~_P-Hs.he,<:I in th~ S.AFSJQR .Oecommisslon.ing Plan (now 
. id~iititied as the Post Sht1t<-f 0Wf'.l .PE?c6rnmi.s$ion{hg AGtivitie$. Rep.ort (f>SDAR) 
and .befueted .Safety Analysis H~port (DSA~)}: ~]'!~ the t;.nvrronmenf~I R~port 

.;.1 ... 



In addition, the nuclldes specjtied fon~t1aJysis .by th'e aTP bave ,Ileen r.eyise;!q _to 
reflect-the ~wailable s,oun:e term ~t a nucle9r powerpl~mt th;:if)1as b~en shut 
gqwn since Jt.ily 2, 197t~~- . 

the REMP consi_sts ofthe collection and analysis of both onsite ano tiffsite 
en'lironmenta.1 :samples. H8PP p_er$.onne! peifo.rm sJ;lrnple. cQUeGti.Qn anct 
sample an~lysi~ Qfairb.oroe radioactivity. General Engineering .l.,al?oratoti~s 
,(Gf.;L) p~rsorine! p~lfortn s~ffiple .~nalyf3.i~ qf grqtuJa.·w~ter tl;iclioactivily. Mirion 
r eqh_i'\q_h;:>gie$. petsonnel perfofin ·analysis bfthermoluminesceht dosimeters 
(TLDs) used for monitoring direct radiation·. A ~summ~uy·ofthe REMP ·is 
prbV!ded ,as·TabJeA-1, i·R·sp.p RADIOLOGICAL ENVIRONMI;:NTAL 
.MONrfORIN~ PJ~OGRAM~' . 

.sampl~¢dll~qtion ·for the REt\JlP· is performed at"the:sampling stations defined· 
:~y table-A+2, "DISTANCES AND :0·1~EGTiONS to HBPP OFFSiTE·SAMPLE 
:L6:GATIONS\ Figure,A-1, •iHBP-P :0NSITE't\IR SAMRlE !-QCATION$;'! Fig1,Jr.e 
A;;2, "HE,mP QFFSIT.E ·AJ.R SAMP!:-1; LOCATION;!' fig1,1J~ A:::;,, '\H_BpP .ONSITE: 
TLP1~PCAJJQNq", fig4_reA~4 :·tt~J"',P~~ff§ff~.T!-JlLQQATIO,NS"; and Figure 
A,-5 "HBPP GROUNDWATER SAMPLE POINTS". 
.. . .. " .. - - ... J 

2 · Monitoring Req_ulr.ements 

~. Qffs .. if~ E~_vironment~I Mqnitoriog 

1. Airborne 

the. SA,RSTOH.OQCM require,~.one·;(1) off§ite··~.nvimnm~ntal air s .. ~111pJh:1g 
·St~~iwr~ Th~ -~iJ s.~11Jpl¢r i~ rµb ·GQt\ti.hLiP.QS.ly :~[l_d s?l)JP!.~$ :~re a~~lyz~d 
we$klY fqr .Grqs~.Betfli and Gross Alpha activity,. :station ·3 s-atisfi~s ttiis. 
teqµfre·rttent.~s shown ;(>ri Ftgure A~2. Quarteriy. the compbslte_d samples 

. .areianalyzed'.for Gamma :1$_ptopic~ · · · · · 

2; Dfr~_gtf,<p~i~tiort 

Thed3AFST0R '.ooeM -requires four (4) offslte environmentai monitorin~1 
stations· and ·one (i) .. otfsite.:-c~ontrol st~tiQn e_qtiipperd;wlth TLO$ to mohitor 
,gamma :exp:osure. 'the T~Os :ar~-reqtJi.r:~cJJo :be ~xcjhpng~g qu;;t_rt~rly. 
Off$.it~ ,eovim11ID~r:i~1:1r s~~~i9o~ ~eJ~ct~d. to sa~isfY ;tli!.$ .f~q~ir~rneti~ afo 
'Static:>r'.l~ t. z. 14i :Z~i. -\ybHe T:t iis the_;offsite control ,station:as shown· on 
Figure A-4. these statiotts.'are considered to .represent the tiffsite 
:lc»cafians for:the direct radiation pathwa~. 



s~ Ingestion 

Th~ mquir~rn~nt t9 p~rfor,rn milk s.a111p_ling Wa!:! :rem.ove·d from tbe 
Sj\FSTOR OD.CM R~yisip.n·24 :b§se~ upon no g_efeqtlon Qf ·$r,,.-$Q qr 
plant"'relatea gamma emitters in milk since decomrnissiotiin9 peQC'Jll; 

p_. Pn&ite Environme.nta_I Mpnitoriri!;J 

1. Airborne 

The SAFSTQR C)DGM tequires five (5) airsampling $tations. The 
,$-ta.lions. ~e1e·ct~.<f to §~fisfy-this requfremerit are ,SfaHon~tAM1 :through 
AM5..C1~-~b9w1_:rcm .Figu,rc::rA--1. 1h~ air §~mplers. are nm _cpntinuou~Jy and 
.samples· are atial5'zeq We~Kl.YJof:Gfoss ~et~ and G{o~s AJpha aqtivity .. 
-Quarterly the .comp·osited sa·mples are .analyzed fc:>r Gamma t;;otopi~. ~y 
-station .. · -

~. DirE?cJ 'Radir:lti<m 

the:sA.F.sfoR dbcM req-uires a mmfrnum ,of8 onslte:ehvirorimental 
monitoriny stations ~it or -within the $ite bouod(lry fe'rice 'line •. equipped with 
TLQ$ 'to. moJ1itQrganima ~:p_cpoE;ur~.' Tl,0§ are required -to beJ~Xc.hange:d 
quc:lrt~rly. Atot~Lof 1_(3'TLO stations ~.re .Gwrent!y ,useg to satisfy thfs 

-requirement. stationsT1 tlir9U9ltT16 ~r~ sh9\JVo ppfigure,A.-~i. foiJr(4} 
additional tLOs were· added ;around the-'ISFSi' in 2olo .. These. are -
Sfotio1Js flB lhroug_h T21. 

-~~9l1 ·qucirter th~·<?xi:>osure~ frorn 20 sti;ilioDsa,r~ 'deterrnin.~d. which 
tesul'ts :in ad ·analys_es ·tor.a full y¢~r~ EacJl rt.:_Q:sJaJi9.n .. ha~.:!llf<?e TLD~i 
each containing ~tnumher ofptio_sphors.{rto'rinaily threer The pho~phor 
e~po$.ures for ea:ch TLO ;are ·average:cta11d-then the 'th:rEfe TLbs_ p_et'station 
~f~ ~_yera~<?cf :to. prqyig_e;the. qµ~rt~ily exposure for the sfaitioi:t ' 

The rrtlriihiUm number ot TlDs·was modified ii1 the OPCM from 16 to 8 
stafi'ons to i:illow monltodng i6.cations to he-i~au6eci ~s ~outce.·term is -
removed from the site dudog~ttie·fin·ai phas:f} ·of det::ornmisslonirrg: 

:3: Waterborne 

scu:face Water 

~ff~ctjve Dec.ember ~1;; 2913, :qisch~rgE;i :Qf proc~~~ed r<;1dJoac.tiv.~Jiquid­
efflu~nts ;to Hllliiboldt· Bay wa·s.:~ei"rifiihated~ ;'Any rem_aintng .. df i~ci~~nl~L 
.tadloaclhte iiquids.'lii concentrations exceeding. to times 10 CFR 2oi 
;f.\ppendiX $, table 2 Column 2 a.r.e manifestedtor disposalat a tegutated 
dj~po~~! f~GiJ!ty, S~mpHhg C:lnd rn9n'ifesting re_guireroents are Qonsi$tent 

. ·wit'1 t_he reqqjreh)ents of-the r~qeiving :facility and not ~ubJect to ODCM 
:methottC>logy. sampiirrg of surfac·e Wat~r'i$ f\O.t tet;t.U_i[~(f_ ~Y"th_~ C,urre_rit 
reviSicYn of the SAFSTOR dDCM. 

, ..,_3 _ 



GroµncJwater 

Revision 23 of the SAFSTOR obcM transferred gfbuna water moniJoring 
program requlremenls. from the QDCM to HBPP's ground water 
monitQring prqgrnrn pro.c.~dµre.~~ Th~ numben:md tYPe of n~quir~"d 
monitoring wells .are;specifled py··prpoec!tJre rather·th;:in the. PPCM. This: 
'k~·s done: to allqw operatiorjal fiexi_bil.i_W nE?_ed~c! to ~:c!ji:Jst ~o ·c;h~nges to 
site ·access and ·hydrogeology as soils .and.bciilding ·substructures· are 
:removed. SAPl'.J 1290022:documented the rea:sslgnment ofJ;Jroundwater 
in:onitolihg from 'the OOCM t~>" plant proceoures. · 

A.t9t~I off 6utt$~1J t14l.in!ef!iJ}:~qla~e ~l'.iP ~$~p .9.~~~nq w?tc;}rwells ~.re 
included irLthe-current grnunawater:monitorin,g initiative: lntermeidia~e 
we.tis range Jn d~pth !from 45 ft. to 69 ft. and are co1T1pri_~~d··af MW-1 t 
:RCW.,SFP-·1, RGW-SFP.~2. RCW-SFP-S, :RC\N~SF'P-4, RCW-SF P·-5, and 
RQW,,.$f P~(?,_ PeE!p; groynd w~te~ m.QtJito([tJ9,Wl:l!I$ ra.ngE3· il1 '0E3Pth·frpm $~ 
lt to H-0.ft. :and iiic!Ooe.RCW .. GS'-3 HGW-"QS,.fr-HCW..:cs:..6 . .RCW-C$-'7 
\-. ~ ... : ... ··-·····. ··~- . ,-_._.,, .•• -,. , •. .-· ~ •. ~·· -.. ._ ~' _1 -~, ··_.'-\ ,.' ,. >·' ,,,,.,~ . -· . ,.,_ ... ,, . ., ,,._ : ·. I 

HCW..;CS-8, RCW:.GS .. 9 :aild HCW-'CS"-1 o~ E~i"ch Well:Was sampled- c;>n ~ 
quarter:ly,basls. W.eli Jo:cations :ate· sHown :on .figure A.is·, ·~f-'.IBPP 
·G80VNQWAT~RSAM.PU~·PolNT$'1 • .. . . -

c. Other ryi9~\~ori~g 

.AirbPrrre; in·gestion ·a:nd t~rres.trial pathway :rrfonitotiiiti: is hot required :by the. 
Q,DCM .. Th~ EnvirQhm~nt~J Repo.it s_ubm'Hfodto the NRO ·as Attachment6 
te> ·$AFSTQR Li_c~ns~ Am~p~m~nt R~q!l.e.s.te.4.:..(J1, ·d~teg J~li~ 1', ·19a4;. 
tf $t~~!l$fi<3d ~~§elin~ ¢o.naitiofi$ 'f9r JtJ~s.~ P~.th~~Y?· Jn i;iqcprg~nc.e. wJth th!3 
;NRC:..approved .:SAFSTOR Decommissioning Plan, ·(now'itiejltifi~-i;t ·~$ the 
.P.SbAR. and OSAR), these hase'line ·condltkms will only ·need to 6e 

. r.e_e$t~tili~fl~.ct pr{or.to.final deCQl)Jl1li$$lOoihg."ifia sign'iflcanlre.lease.'occurs 
'gl.lring '.~AF:$TOR_.- Th<:(Envir.onrn~nta,l 'Repot'l al~o:c;:ontain.s ·a· de9qriptipn,-of 

. l~~;g~m99rapfiy:~ljg t1ii!Jt~th.~ct.iviU$i?Afiilthin tlie ,e,nvlrQn§ ~µrroundin9 tt:le" 
site;· · 

A$ a r:natt~r of:plant. policy? ,groyodwatedeakage .info the reactor tals-son :has 
been rc;>Yt.ineJy ~~rrml~q; i~ppr9ximately m.ont_hfy, ·;:ind analyzed for triliunrand 
;gfiimma erjlJtt~f;s, !rr or~eff to qepeJop ~-- hJS,tgr!cil,r r~c.c:>.rgJ>tihese: Par~meter$; 
"The results are reported in Tabie C-5; bCiU:fre. not :cd"nsjcl$te(,J, p~tt, :()f the 
:SAFSTOR ·REMP. This.sampling was.disC"ontinued after Aptii 2d15due to 
lmp~ndiog:btiiiding demo]itioo and was: documented In correct1ve action 
,$ARN 14oaaoa. · 

3. hiterlaboratory dompadsoh .'Ptof'.fram 

~PG&E;& conkact laboratory, G:Et; has analyzed evafu·atlon samples-provided by 
a 9Qmm~rcial $1,Jpplie,r fQ:satj_$fy ctlJe requirement-to :participi:tte :in an ' . 
:ititerlabq·r~tqry:'Cro~s..:'Qheck Prqgr~rn. ··· HBP,P co1,1nl,:rgpnj Re~~orme.! ~lsp 
pi:ittldpated in the Eckert & .Zfeg.lel"lnterlaborator.y Cr()ss-'Che¢!< prqgra!TI, This 
participation includes sufficient determinations· (~ample meaium and 

. ...,4~ .. 



radiom1c!id~ co.mt:>JnatiQn) ,to ensurE;l independent c;:heck·s on the precision and 
acc_urcicy Qf, tlje measurements of tadioactiv~ material$ ih the HEMP satnple_s. 
Table A~3, 'iGEL PARTICIPATION - fNTERlABORATORY-CROSS.;CHECK 
PROGRAM DAIN', andTabl.eA-4,- '~HBPP RARTIC-IRAllON-ECK_ERT ~ 
.ZIEGLER INTERLABORATORY -C,RQ~S;CHECK PR_OG_RAM PATA", _ 
repr..e.~e.nt an~ly$es.perfqrrqed·fpf ttSPP ff ~pie A-9) ~nd_ by H~PP personnel 
-(Tal)Ie.- A·4). Th.~ c,tgre.emerit criteria -are cbhsistent with the-guidance.for 
"Cqnfirrnatory,Measurements" as described Jn N·~c tnsp.ectlon Procedure 
83502.03-, "Raditilogical Environment Monitoring Prom:am cin~ ·Rapio?c;:tJv.e 
Maferial:Control Prpgrpm.!' -- · ' 

GE_L ai]a_lyz¢_d __ fotir sets-ofE6ked '& zleQlerAnalytics samples fot 23'J>"arameiers 
th'at are representative of analyses peHotrned for HSPF> during -20f5.._ Altr.e.sult_s 
·rnetthEHittepfance criteria_; The_ 2014 fo_urfh q1;1~rte.r l=cke:ri ~& Ziegl_~r j\n9J~jq§ 
-sample d_afa that wa$, not ihphJcl.ed in th$ l;IBPP' 2914 R1=;MP _repoitc_1te inc;ILlg.ed 
ih tti.e Ha.PP .201s RJ;MP·:rep_qit,, TliWW~s '.f.ti~icked hi corrective ·action SAPN 
140-1944. 
,- ' - 1.,,. • ; ·~o 

-HSPP- ~nalyz¢:d. four s·!3tS of Ec_kerl: ·&. Zfogler An;;l1Ytic;$ ,s~rnples for 9C\i:rin:ic:t in 
·soff/(1st a'nd 4!h quartern), '~,amtn<:u~JrfHter ~J:l~ alph_~/b~~a aJr fijt~r:(2°d ql'.J~rter),­
~mg garti_ni_ct i!l w~ter arid, tritiJfrh if1 W~ter',(3rd. qqart;er). Th~ese analyses 'are­
r~pfe§ent~Jive ofthose 11errorme·a by HBPP:.counf room personnefduring :2015~ 
A)I results· mef:t~e _accepfance cri(eria. , · 

4. N_Ei Groundwater Prote.cti~m lniljatiye 

q_roy11d\1Yiiit~r ,rflgnitoring data is :collected in accordance With Jhe Nuclear 
Energy Institute (NEI) Groundwat~r ProtectionJnitiative. l°lifH~sult~: show'tbCJt 
there ate-detectable concentrf;itions Qf(agionu(;:ji~~$ i['l the gr,q1.mdw.al~r within 
th_e_ HBRP restficted':area,, T.b~s,~_-e1re beli§V~cl tQ b$ me n~s0Jts pfhjstoricaJ 
spills :cjl the ~ita; 

· tiie 'iri;l~actof these: detectable co11c~ntratio1:1$ 'is oe.gligfbl_e, beGaus:e tne 
grouridwatet is s:aline .and is :npt used ·now OQrJtk.e.!y:to ~be ys.ed in the futl!r~. for 
either ~dir,ect·c~onsumptj9n 9.f lor a~,riqyltµr~I ,PIJl'po~~s·~ 

:~~ TR~NP$;,. BASELINE c6Ml?ARISON$ AND INTERPRETATIO~N$ 

Section ffprovldes lnterpr.e.t~tions of r,e~1,,1lt~. and ;:in~Jyses oftre.n_qR :c)f the, 
result~. The'm~terhil provideq 'i~ 9011sisteQt wi~h t'1e 9pjec~Iv$.$ 9Ui!i11ed in t.he 
QO:Grvt :anctir:r 1ogFR 5Q'; APi:>er1'aix I;_ s~c~i~!Js 1v.s.z, :1vs.3, and 1vx;. 
SegtiqJ!,B a.!~O, in¢1udes-a· compari~ortWith the baseline environmental: 
t.onditi9n·s -at the befjinnihQ_ of SAF-STQR. 

1.. General Comments 

TN~ E;!Jvironm.ental Report, :submitted tolhe NRG asAttachment.6' to 
SAFS1o'R:-Uceiise.Am·endment Request 84-01'_, established basefine ~conditions 
·tor soft, biota and cSediroe!lt$. The r~s!Jfts to d~te. il]qiQat~ llQ sjgi:lifJ~~nJ :chaog_~ 



froiii tlie baseline environmentaJ conditions established in the Environmental 
Report. 

The results, interpretations·, and analysis of trends ·of the results; ind_icate that 
SAFSTOR activities .have had no measurable ra'diological effect on the 
·ehviron'ment Facility s,urveys for radiation and radioactive surface 
contamination .are. performed ori both a schectuled b;:isis and on an as-required 
ba_sis. These surveys indicate that the radio~ctivity control barriers established 
for SAFSTOR and decommissioning continue to. be effective. 

As disc4sseq belqw, the ODCJ\11 c~dc.ulation model .conservatively assumes t,hat 
exposure .Pathways begin at the unr!3_stricted area boundary, also known as the 
owner controlled area ,(OCA) bounda,ry) SJilcC? there have been no· signifrcarit 
ch~mg,es in the. location of the boundary, no survey for qh~u1ges to the use of 
unrestricted are_as was necess;::try. 

2. . Direct Radiation Pathway 

A plot of the radiation level 't(ends foYthe five (offsite) loc~tions is shown. ·in 
Figwe 8.,1, "OFF$1TEENVIRQNMENTAL RADiATION LEVEL TRENDS.-" A 
plot c;)f th$ radiation level trends for onsite stations i? shown in Figure B-4; 
"ONSITE ENVIRONMENTAL RADIATION LEVELTRENOS.'1 Tlie plots show 
that the offslte annual doses coiitihuf? t9 be witt)in the ranges that .have been 
ot:is~rved over the last ten years. 

HBPP ¢hahged TLD proces$_ing servi~es beginning '.in January 2014. Data from 
previous ye·ars wasbased.ori a Panasonic ILD sys'tem. Data.in 2014 and 2015 
is based on Mirian Genesis type TLD system, The app_a.renf rise in l=igures B-1 
al)d B-2 m_ay be a result of the cha·nge in monitoring diavj{;es in tandem with me 
incriaase in decommJssionin~ activities. 

Figure B-2 includes the average dose for two groups of onsite stations, seiected 
by their potential fo be affected by radioactive waste handling ·aetivlties. Figure 

· B,.2 alsq shows that dos.e .meas-urerhent variations can be .attributed to in-plant 
sourc~s gn.d .low~level WClsfe packaging anti shipping activities. However, 
allowing tor th~ ba~kgroun9 ch~ng~ in the genetal environs, all measurements 
we·re. comparable t9 .th,e ranges ob$erved ~t these locations since entering 
SAFSTOR, with the orisite station dose levels ·appro'<imate1y·wlthin the range of 
do~e levels -shown by the offslte stations. 
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The 'ODGM calculation model for the direct radiation exp·osure pathway 
assumes an occupancy factor for the· portion of l,h$. unrestrictect area ~b9u.11dary 
that is closest to the ~adip~ctive Wqste handlirig area Qf the plant, (TLDs T5--T8), 
wbich is the location qt tt1e highest potential exposi.Ire; The occupancy factor ts 
67 ho1,m~~perye~rr based on regulatory·guidance for shoreline re:creatipn, ~vem 
though the actual shoreiirte Is farther from the· bo1Jnd~ry. Since there have 
been ho .signiffcant changes of fhe locations of ~he ra<;:li9~ctive Waf?t\3 han<;lling 
activities, bm,indary, ox~shoreljl)e, 110 fu~h,er survey for changes to the use of 
unrestricted areas is necessaiy. Using th·e maximum .yearly do.se, as seen on 
TLDs T5.:T8 arid cdrre'bte'd to the 67 hour' occupancy, and .subtracting·the 
average of the five :(5) offsite TLDs .• the dose to the maximum expos~~ 
individualJrom this source was ind.isUnguis.habl13 'from background. 

The Independent Spent Fu.el Storage lnstailatl6'n (ISFSI) was construct~d in 
2QQ8; arid spent fuel transfer from the spenlfuel po·.01 .(SFP) was pomplet~d in 
December 200.8. As a re~uit of this, the dos:e rates·Cl;t th~ OQA fence)ine 
·increase·d ·slightly. The I.SF.SI Fi11pl ·$afety A11aly~is Report ,(F~AR) assumes an 
occupancy fa,cto'r Qf 2;0~Q ho~.rs per ye~'r attn~ OQA fence line. Usin·g the 
maximt,nn.YeC;trlydose, ~s $eeh ori TLb.s T1'8-T21 and corrected to the 2080 
'h9u.r ogoup~ncy, arid subtractl~g the average :of tn.e five (5) :offsife·control TLDs, 
the dose to th'e. maximum exposed indivlduaJ from this ~ource would be 1.70 
mRemver year. · 

3. Airb,or11e Pathway 

Airborne pathway monitoring is not required by the ODOM. The Envir9nmental 
'R~port, submitted fo the NRC a$ Attact)ment 6 to SAFSTOR License 
Amendment, Reque$t :84-01, e.stC;tb,Jished p~seline conditions 'for the airborne 
pathwqy; :In accordance with lhe NRC-approved SAPSTQR Decommissioning 
Pl~il. IrioW identified as tlie PSDAR and· bSAR), these baselfne conditions will 
on'ly ne(3d to he reestablishea:prior'to finql decommis:sipning if Gl significant 
release .o.ccurs during SAFSTOR. The,.ODCM calculation f\loqeJ for the 
airborne pc;tthw~y ~$sumes that th~ al,rpt?rne exp·oslire pathway (inhalation 
ex~osure) is at the unrestricted area boundary, Whi'ch is fhe locatfon of the 
hjg~e$t potential exposure. 

4. Waterborne Pathway 

a. $urfe;tce'Water · 

The migirial Liquid Radwaste Treatment Syst~m ha§ Q,egn cli$mantled and 
removed. The $peot Fuel Popi ba~ p~~n qrained anq tli!3 r~dioaqtive water 
prQ'cessed ttJr91;1gh a filter13d ion e?<G.IJahge $ystelii. Liquid radidactive 
\•\@:*.~!> w~r~ shjppeq Jor .disp-Osal'tci a regulated disposal facility. Discharge$ 
of liqUid radioactive efflue·nt to Humboldt Bay were elimin·ated after · 
December 2013. ·· 
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b. Groundwater 

None of the samples of toe fourteen (14) .sAFSIOR g,EMP rnonitoting we.lls 
indicated q~t~ctable le'.(els of tritium. For gamma radioactivity, sample 
results were :typical c.lf thos~ op_~e.rvec:t ·$inc;e entering SAFSTOR. Results for 
Olher:patametets ctnd·Satnples were c;!()!llpargple. to the r~nges ObSe!Ved 
sir1C;e eliterin.~ SAFSTO~. · ., -

-this· r~port..1;1159 Gont?.ihs information on JJamma emitting ra9i6nuc,liq~s -~nd' 
tritium concehtratioJj~ ,iri Jh.e :Ga.i$sqnsump ·and .gamma 'emitting radionuc.liqe. 
:pqnc~r:ltraHons-for the .SFP ·French Drclin during the JJ~$Uour.mbhths of ·2c115. 
Tnere wa$ detectable radioactivity,; due ~to pf~bJ qper~Jil~ns, C!t these·sample 
pqints; 6e>th.of tt!e.~e:iQcc:t'tion$. are beiieVed to :be cqnJ~tiiihate:d t;t.s:~t result 
.of gf6l!Odw€tt~r inlt4;;;ion: into bi.!:?tqricc:tlly co~taminat~:d ~r¢a~'~f":~-o!i.¢ret~ a.n<t 
fill :material. nue'tt;> imp~ncliiig qemoli.tion of the Refueling Building_. thi$ 
·sampling effort was: ceased ·afte(Apfi.I 2Qtp. Th~ ce.§aalion J~f·sah'!plihg was -
do9umented ih :SAPN 1'4oa.soa. -· 

·The .oocryi go~§ -riot pr9vi<:I~ a m:ocieLfor fhe· g.roundwaterwat~t~o.rn~ 
pathway; because lh~ 9r9.iJnqw9t~r is :sc:tlim~ .and ls oof use.cl now not' likely :t9 
6ecus·ea. in the:Jufur~ for eitheWqjre.9tc;:onstJ11JRtiPn pr for <:t,grloultural 
pu.rpos~s. 

5. · ]ngestlon P~thWay 

Ingestion ,pathway· monitoring 'is hot requirecf by· the OD.:crvt The Environmental 
R~port, ~uomitted to'the NRd :as·Attaclimenf9!9 SA.f~TORd,;;lc~nse 
Ahl~nc:Jmen_t R.~qqe~t 8.4-"01,,;esfa'blished. baseline cot;i~itiori~ ft>.r the inge!?.tion 
·pathway, 'In i\lCGgrqanGe With ;th:e NRC-app_roved SAPSTOR De.9c>mrti!~~iS_)llilJg 
:Plan, (n()w:identifie<;1·~§ m~·P;$0A.~ ancf Q$ARJ. these b~seline conditiqi1§·wur 
. only :need:to be: reestablished prior to firial;ge,qomm.i$.~ioningif. a :significant 
.r~l_eas~ oc~urs:'dQring :sAF'Sto.R. , · · · · 

'the ODCM 9~.l9Ylc:ition mpg~!. forthe .. air.borne. paihw~Y; assumS}$_ t~~t. the 
·ingestion, p~thWays Irnm<; ;m~~~ ang V.~Qc:itab!e GOnsumpti~~) begin :at the 
tmre_stricted area ,b0unaacy, whiqt} i$. the tg9ation :qf th~ highest:poteiitial 
-expo.s,ure, :whether·any dairy~ farm, etc,- i5- ci<1flJqlly p.re~e[.li; · 

6. tetrt;)$~rial Pa,thWC:lY 

I 

fe,rres.trfal :pathway mohltoring j~ not r$.3quJred. py:th.e."G>PCM. the, 
~hvlr.o.nmenfal RepJ:>rt; .submitted 'to th~ N.R9 ?& AitaRbm.E;ln'f<? to $AFSTOR, 
Li.9eDt;e Ar:n~rrctm.eriUffoquesl:84-.0l, established b~$e!ill~ Gonditi911sJor tbe· 
terr$:$fri~I p(;lthway:. In 'accordance with:fhe NR'Q,.approved :S,APSTO~ 
D:ecomrri'issioniri~fPJ~11. (now i.d~ntifi~<:I. a~;the P:SDAR ahd-DSARJ,_ t~¢$~ 
'baseline conditions wili only n~~q to l.;>e reest.ablish_ed pric>r to final 
(fecornn:li$sioning If a .significant release t>.c.:cvrs. dµring-$.AFSTOR. 
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The ODGM calculaffoh .model'fbr the terrestrial pafhV\fay .conservativ~ly 
·assumes that the terre_st~ial .exposure (dire.ct radiation from airl:>qrne. -
radioactivity depositi9n) is cit tbE! ul)re~tricte<;i cireq pouh_dary, W~!ch is the 
locFtti_qn ofthe:highe.st potential exposurf?. 

"' . '~ . ' . " 

·c. MONITORiNG R.ESULTS 

'1. Annual Surnrnary 

Re.suit~- ofth~ 'RE:MP_ safiip.llng and ~rialysls ~re, summarize~· in table c .. 1 'in the.: 
f6rmat:of the BTP Table.3 .. None onb-e. REMP sampl~s.reslitt&· ~~c.eedeci Jhe 
t(:?pprtiiJg. leveJs·for radidactivi-ty con-centr~lie>n'.in enyiro.nrn_ental ~C1triP1¢$ 
.$p.eciifled in HBPP: .QOCM. Ta_ple 2-e. . 

-All :ofthe'-rniiiimum detectable· activities (MbAs) for analyses_'required by tbe 
SAFSTOR~-REMP were.less than ,or e.qu:at to fhe 1ow~r limi~of d.etec.tlqri (LLD). · 
criteria for· radioactivity in eo_vironme.nt~Jsan;ipl~s spe.gified .ilJ TaJ}le g,.1 of lhi$ 
report · · · 

~~9~4$¢ ?lpha and beta raffioactivify analyses oftlle s:aiine ·ground water,are 
ies·s effective_ than tfftlt1rn .·and ,gamma :radioactivity '~nal.y~es ·focmonitqring 
potentiaf-$FP ieakage, ·fhe ODCM do_e.s not c.ummt!y require ~!pha :~na :IJ~tci. 
r_acJloa.c.tivity ~n~lys~S. :in W?,tertp .P~ pgrt of th~ SAfSTO~ HEMP: 

1 -~,. P.JfC?c;t R~cu~uan· Pathway 

Monitoring of th~ dire.ctradiation pathway;i~tp_erfgrme.d.at 2Q. oti~it~ _199ations 
near·t.he. PCAJe1Jc~ lih~, a,,nd ~at fc;>µr: 9ff~ite en,yirohljl_enJal mon.itorin.fJ: statioits 
~no one pff~it¢ '(¢9J1tr()I) :tocatiori (Location ntlm'bet T17,). in the. vicltiity off he · 
fa¢i.li\Yi. Mo~itoting is performed Wlth'JLrntwith m,uJtipie· cry$tar elements: 
Tliree'J~LC!ls ~tel Ii stalled at ea_cb, station, an_dJhe-;sef i$ e.~9hange_d qufJ_rtedY, 
the reporled:res1.:ilf a.nd it$ stilndl;lrd emir are <J~!ol!!ate_<f frorn'th~ - · 

· measurements of rnuit_ip_t~ -~leriJ~nts i.iHb~ T~[) triplet. Results. of tile 'ohsife, and· 
dff$it~ m~mito.ring>are proYided in tabtes-C-2 anti C.;3, :re~pecfively. 



3. Airborne Pathway 

Five c:>nsite samples and one offsite saniple were cqllected and analyzed 
weekly for Gross Beta and Gross. AJpha activity. · 

Tlie required quc:irterly qornpo~'ite.d sample.s were analyzed for Gamma lsqtopic 
by station .. All a'ir sample re.~Ults for·alp_hc;t and. beta activity, and quarterly 
composite results for Co-60 a·nd Cs-137 are provided .in T~ble C-7. Tlie 
enviroomenfal ~ir tilter second quarter composite:at loce;ttjon AM1 (!=ast Fence) 
i~~ntifie.d Co~6Q with an activity of 5.24E~03 _pCi/m3

. The corilp6$ite sample 
identification pf co.:6Q wa_~:fil<elY tq hcwe occurred durin·g the demolition .of the 
LiqUid Radwaste Bu'ilding. Tfie~we~kly sgmple results_for:alpha.and beta 
p.articulate met the. effluentacceptance c::ritefi~ ln the QDCM.. The activity 
'identified inthe com_posite sample would ~ot have resulted in ,a measµrable . 
dqse :to .Cil m~mber of the publiC and was Well beiow the .effluent concentration 
limits in 1 o -C.f~ .2Q, Appendix B, T~Rle 2, Column 1. ·Offsite laborator}t ahalysi$ 
of the composited filters .reattirf11ed tllaJ no. $Jgniffcant re·l~ase o.ccurred and the 
ons.ite sampling .and 'analytical .protocols:acci.ir<;lt?ly reflect the HBPP effluents. 
This ·Ew.ent was ;;tddressed fri cbrre.ctlve action SA.PN 14071;96. 

All LLD's were met fqr Gross Beta (required LLD 1.0E~02 pCi/tn3
) ·and Cs-137 

(required LLD of 6.0E-02 pCi(m3
). . 

4. Waterborne Pathway 

a. Surface Water 

:s"urface water sampling of the waterborne pathway is no longer performed 
due tq the tE)rmination of liquid effluent releases· in December ,2013. 

b. Grciundyvater 

G.r:oundwater $atnpling of :the wate_rborne pathway w~s performed by 
sampling fourteen (14) monitoring Wells located to monitor.for legkage from 
the Sf P. $grnp!ing ofthetse monitoring wells was performed q1,1arterly in 
accorg~hce'with plant prq.ceQtJres. ' 

The ground water monitoring program requirE;}ments were transferred from 
-the ODOM to HBPP's ground water mohitorihg progrqm procedures. The 
m1mber gnd type of required monitoring welis are specified py_proJ~edure 
rather th.a_n the· ODCM to qllow operational flexibility ile~ded to· a_djq~t to. 
chang~s :to th~ site,during tjecornmissioning ,and demolition activities. 
Ground water results will· contin~e to b_e n;}ported in fhe annuai REMP, report. 
Oetailed re_suits .ofgroundwatertnonitorihg ate provideq .in t~ble C-4. 

T~e ,t(itium concentration for a,ll .of the·wells Iisted in table C-4 (luring 20.15: 
wa·s less tlian 'the MQA ofappr9ximatelY ~00 pCi/liter. All of the monitqri~g 
wells ,are inside the OCA bouricf,ary, ~nd the groundwater is saline and 'is· not 
m~ed now nor :likely to be used iri the future for ei~h~r9ir~pt con$uroptioh or 
for agricul~urnJ pu~poses-._ Therefote, there is no groundwater WC:lt~rl?orne 
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palhwayJora member ofthe· public. None. ofthe other dDCM required 
HEMP ~amples.indiqated detedaple-I~vels pf fritiqm ~or gamma re;tdio~c;;tivity. 

Bec·~use aJpha and beta radioactivity1i:tnalysers of the .saline gI'oLlndwater are. 
less effective, than tritium and gamma radioactivity analyses for monitoring 

.. pofentlal SFP leakage, plant procedures do n·qt. currently require al_pha arid' 
l:)etg r~dioactivJty arialy§e§ to he p:;;irt qf:the &AF$TQR REMP. ·· 
N~yerth~les$, ali?ba -C1rfd'.beJ~_-rc,tdlgactivity aflalys~s.are :performed as·$ 
iJla1ter-of p!i;irit policy, in order;to maintain .a historical' record ofthis 
parameter- for the:remainder of SAFSTdR. Tnese results are included in 
·raole C-4, but are not considered pai:t df'ttre $AF"St0R RE:MF{ 

·.All req9ireg s~l)lpiipg ~nd :~n.aly~is fqr -ther !Jl()liitbrif!g we!ls <;)f the.-vvc;iterb~m~ 
pathwa:y requir~Cl-during this reporting pefibd were performed succ¢ssfully. 
During ttfe second .quarterly.ground water niorfito'i"ing well"ev~nt, monitoring 
well Rcw..:C.S.-7-wa·s unable to .b(:} p1..1rged. :water monitoring parameters· 
w~re' n9t.collect'3~J (~<>ncfY.ctivity, :RH arlg tLir,1,iigity);. Aci~qµqf~ ·votyrn~ Qf 
.~afT1ple forgr,o~~ ~lp!i~ •. gro$$ p¢ta,:An1+2~1: •. G.$-"1~7; ~o"'6Q.ang i::otg_I. 
strontium could'hofbe obtained. The only.·saniple obtained f6roffsite 
arialysis w~rs the H..:3 sample. ·thi~Lactio~ was db.cumented fn corre.ctive 
a:ction. SAP.N 140633.4. · 

Grpunciw~t~r lecikJ,ige ;irm.) tne react9r ccjissoo VJas ·91l?Q r91Jtih_ely ~-~mp.led, 
-approxlmately'lliahthly; .and ·aha.lyzed for gamma emitters ana fr'iti"Lim as a· 
;rnatter .of plant policy, in orciedo develop -a tilsto'dcal re co-rd of. these 
:parameters for~ SAFSTOR arid decommissioning. These results are: ltrGluded 
'ln T!=lPl~·¢,.9; J:>ulJtr~ not qqn§icfeJ'3P pC1rt oft I}~ $AFS.TQR Rf MP, . 

The French drain beneath. the SFWWas aisorolitiliely sampfedj . 
,_apptoxlmately n:iontfaly, and analyzed for gamma- eniittets,as .a matter: of 
:plant.policy; -ilJ orderfo.dev~iop a nisforical recc>rdofJh.is par~rneter for 
SAFSTO~ :an.CJ. cJ~commi$$ionilJ~. T_he$~ :re~ylfa ar~e':'in,Gludecl Jri Tagle G~6. 
b.L(t~rE)· not coli$,i~~red. part of th.~ -9.AFSIQR REM.P.. 

sampiing of the ,caisson/and the·. French a rain.was :discontinued .afterAprff 
,201.5' due fo·irnpending,demo.lition,oHhe R.efuel:i3u.ilding. Thiswas · 
,dOG\JIT.l~rlt~d Jn: cotreoJive 9qt_iqn SAPN. 140$.8,08,:,.. .. 

s-. lrjgestionPathWay 

lflfJesfion p:athwaytnonJtorio-g is not re_qufr~d by,th:e,O!DCM. 

9,, Terr~,~'trii;\I P9!hW~Y 

f erresitiai ;pathway monitoring is not tequlreo·by .the obcM. 



7. NEI Groundwater Protection Initiative Voluntary Reporting R~sults 

The NEI Grouodwater Protectipn loltiative contains the following recfuirements: 

0BJECl'IVE2.2 VOLUNTARY COMMUNICATION 

Make .inf¢rtnal qotifiqq_tion as soon as practicable .to '!1ppropriate StateiLocal 
officials, with foliow up notification to·the NRG, as·appropriafe, r,egarding 
significant on site leai<slspills info groundwaler and on sf ff! :or otf~ite waf?r 
s9mpie. re.svlfs exceeding th!:> criteria in the REMP as described in the 
ODOM/ODAM. 

HBPF" Response to 22:· 

There w!3re rtoxeports .or .notificatidlis Jeq·uired to be generated in '2015 for 
groun~wat(:1r re.$ults exce:E?oing reporting/notification leVel.s or significant 
orisite le.i:iks/$pills; · · 

OBJECTIVE 2.3 THIRTY-:DAY REPORTS 

Submit ·'3 30-dC3yreport f() ·fhfJ NRG for any w9ter:sarnple result for onsite 
gibf:!hdl,i\fater(hat.~s, onn.ayb_e tfSfJQ ~s .a s.oµrce of drini<lng waterthat 
exceeds the criteria in the licf;nsee's ~xi$fing RE{v1Plor30-.day reporting .of 
offsite water sample tesuits. Copies of 3o~dayi(;)poftsforboth onsitc;> a1_1d 
.offsite wat.er ~amp/es w/JJ· also be provide_d to the:apptdpriate State agtfn1cy, 
·anc/: 

HBPP Response tc;> 2:3:, 

There were :no reports oi' notifications required to be._generat~,g jn 20~ 5 for 
groundwafer results J~XC~eding r~pOrting/nOtification levels Of Significant 
611site leaks/spills. · " 

- 12 -



OBJECTIVK.2.4 ANNUAL RE.PORTING 

DoctJmeht all on-site .ground water sample resllfts and a description of any 
signifiC.ant on-site Je_a.kslspi!ls into grpundwf:lferfor eflch calendflr yew in the 
AREOR for R!=MP or the ARERR for th? RETS as conlaiqed in the 
qppropri{lte reporting procedure, beginning with Calendar year 2006. 

HBPP Response to 2A: 

-Onsite groundwC;lter monitqrjng points ~re dei:>c,ribed and repqrt~d in. this 
report ~s follows; MW-1·1, RCW,.SFP-1, RCW-SFP,.2, RCW-SFP-3, RCW­
SFP-4, RCW-SF-P-5; RCW-SFP-'6, Rcw.:cs-3, RC\IV-CS-5, RCW-'CS-'6,. 
RGW-0$"'7, RCW:.Cs-aJ :RCW-CS-9., RCW-CS:.1Q, the caisson .sump and 
the French drain. A sommary of th$ $l;1fl1ple results .~re provided (n Seqtion 
G. - . -

There were no significant orisite le.aks/spilis into groundwater in 2015. 
Note: the term 11significaritii is defined by the NEI Initiative as .greater-than 
100 .gallon&. -

:e. l=rrata for Previo4s Years' Reports 

The 2014 fourth quarter Eckert & Ziegler-AnC\lytics intertat:>oratory s1;1rnple 
data that was omitted from the HBPP 2014 REMP report is included in.Table 
A.:.3 oftflefl.BPP 2015 R_EMP report. This was tr~ck~q in· qorrective .action 
SAPN 1401944. 

The folfowihg editorial errors oc·curred in the HBPP-2014 REMP repo_rt a_no. 
were'tracked in correctiv§ action $ARN 14176at: 

o S.ectio.n:A;2.c. "Other Moriito,ring'i on pC;lge 4 incprr~ct!y referred to 
Tab I$ C"'() 'instead of Table c ... fr for caisson monitoring resi.Jlts. 

o TC:lblf:l CA, .. ~Grounclwater Mdiiitori~g Well Results/' on page 28 
incofrectly identified the sample date for the fourth quarter as 
8/13120-14.ihstead dt 11i11/2014. r 

- 13-



TABLE A-1 
Hl3PP RADIOLOGICAL ENVIRONMl;NTAL MONITORING PROGRAM 

Exposure Pathway Number of S~mples S~rnpling an(:{ Type of Analysis 
And/Or Sample. And .Locations Collection Frequency 
AIRBORNE 5 onsite locations, ·continuous sampler Gross alpha and 

1 offsite location op-eratioh with·si:!hlple Gross beta 
GOll¢ction at least ohc_e per radioactivity. following 
7 day$ filter change. Gamma 

lso~opic(a) anci!Ysis 
on q\.iarte~Jy 
composite (by 
station}. 

DIRECT RADU·\TIPN 20 pnsi~e·stationswith H.Ds e~Ghang·ed quarterly Garrinia exposure 
- ---:..· .. .:.. ... -... .:;.~~-·-'::'-- ~W!,_.:. !"' ;:~~ ... :. ....... .: _ T.~Q~_ ----------------- -- ----- ·tr os-ex"Etian~f ecf t!cia-rteiriy- - "<3amni-a:expo$ur~---·--·5 offsite $t<;itions with · · · 

TLDs 
WATERBORNE 

··14-riionii~ri~9we1is·-------"- -a~a~erif--~---- .o ·-~--c~:-.~ -~---_, Grau~Ciwcifer ~--" ·----· · · · -· -c3iqss::i1!5tii:i~i1ci ___ ""-
Gross beta 
radio.activity, Tritium 
and Gamma 
1~cl.topic(0> arialysis. 

~~> Gamma isotopic analysis means the icientificatiQ'n and<qu9ntlfic~t!e>n <?f gamma emitting 
radionuclides that may be at\ri~4tab!e t<:> :the effluents (~~_in Jh~J~cili~y. ' 
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. TABLEA-2 
DISTANCES ,AND DfREbt'roNS TO °HBPP·OFFSITE SAMPLE .LOCATIONS 

~tation. 
.Number_ 

3. 

_1, 
2 

14 

Off site 
Me~$u_rernel)t 

Patliway 
· Airborne· 

Station Name 
HumboJdt Hill 
:k,i_ng $~101011 

DirecfRadiation Picnic.Area 
Direct: Radiation· · CiW pf FQ:ttun~ 

·Water Pollution 
- ¢9n.tfpl Rl~nti'. tao 
· .Dinsmore Drive, 

Fortuna.. _ 
- '.OirecrRaoiation · S.outh Bay Scnoo1t 

ParkinQ lot 
.25 · · Direct Radiation - Irving Driiie; 

. Humboldt Hiii -
T17 DJrect Radi~tion' - ·Mitchell Heights · 

-Drive · 

-19,. 

Radial Direction 

_ Sector, 
$SE, 

w 
SSE 

SSE· 

. NNE. -

By· 
Oegree.s 

158 

- 270 

· 1ao · 

175 -

··· 45· 

Radial Distance 
F~om · P.iar1f {IVlues>· -

0:9 

a·:o 



TASLEA.:3, 
:GEL p,AR.TlelPATIOl\l--lNtl:RLABORA TORY'CROSS,.GHECK,PROGAAM"DATA, 

~ampl¢/ Radion.ucHde, 'Sample ;Quarter R~port' :GEL ~!=!f~rence .Ratio Evaluation 
:Analysis, Number 2Q.14 bate \lalue 'lalue: 

(pCi/LJ __ {pCi/L), 
.Gamma water 1"'{3;1: E110.6C> Ath _:3/10720l5. 1.:ne+o2 9.'53E+:01 1;t6 : Acc_eptabl_e -· ---

:ce-s141 E1:1060 4th ' 31,107201:5: . '.3;02E+02 2.84Eif.:02' _ 1,os· . Acceptable 
.Cr~S.1 _ - 'Ef1060 ... --- 4th • 3/.:1_0(2015- ·5A3E+02 5.26.E+o2- 1.03 . Acceptable 

_05:.134- -Et1060 4th ... - 3110/2015 1:90E+Q2 2.'1:3Et.OZ'. 0:.89 . Acceptable 
c~~1-31 E11060: '4th :$/10/2Qt5' '2~58E+02 2.5.7E*02 1.0t . Acceptable 
.cb~ss: .Et1060. Atn: 311012015, t73E+02. 1·.esE+,02 1'.,03 · .Acceptable 
Mn.:54~ E11060. 4th . :31:10/2015:" . -3-.06E702' 2.92E+02_ t;Q5 A~ceptab1$ 

.-,.,•. .fe~S~ E1t060· 4th '3/1.0720"1'5 :2';51 E+.oz 2:26E+:02· 1.11 _Acceptable 
Zh~65 E1.1060 4th •3/10/20t5; 4;20E+02 3.84E+'02 t.09 Acceptable 

-Co-6Cl _,'E1 to·so· 4th -.3/10{2015 :3:24Et'02 3.04Ef.02. , t:oE> Acceptable 
.$ample/ Radioniu~lide· samp_le :Quarter R~port· -G.E.L. Refere1tce: ·· :Ratio Evaluatfon 

~foni6er 
": ·,-·-.." 

Analysi~ 2Q14 bate '-Value: Value 
. ' -- ~ . - ,< :(pCi/L) (pCiiU 

M!JI<' ;sr~es .EJ105.8. -4th '.3/10/20t5; . . i9.09E+01 :$.57.E+01 0.95 Acceotable: 
Sr.:90 'Ett058'. 4th' -.3/10/2015; _ t:39E+:Ot. 1.5~E+o1· :o,89 .Acceptable 
1.:t31. e11059, .. 4th: : 3/10/2015, . '9,34E+01 ;9.·51E+01 o~ss .Acceptable 

-Ce-,;.141 E1to:s9' 4.th '3/10/2015: . 2;$3E+02 ·2:-19E*02 t.'06~ Acceptablef 
-~cr~5f. E1'105.9 4th. - -'311 Q/2QJS; , 4:22E+02 ._4,0.6E+02 1.04 Acceptable 
Cs:-134. E11:059· 4th 3110/201.5 - 1,·50E+'02; 1:64E+02 0:91 _Acceptable 
cs.;137• :E1J0.59' '4th· ',3/tQ/2015.- 2;16E+02 1._98E+02 '1.09_ Acceptable 
Co"-58 64'1059: 4th :3/10/2015 : 1.32Et02 ·1;30E;i:02 1.02. -Acceptable, 
rvfn.:54 E1toss·:· 4thi 3/1'.0/20f5 : • , 2,39E'F02 :2.25E;r02 1,06 Acceptable, 

.-, Fe_~59 ·.E11059~ 4th' ~3/10/2015 : 1_;.8QE+02: -1.-75E+02 1.03 Acce'ptable· 
.Zn.:65. E11059'' 4th 3/10/2015 3~32E+02, . 2.97E+02 1.12 Acceptable . 
Go-60 E11'059 .4th. .3/10/2015 2A9E+02 2.,3'5E+02 1.0$ Acceptable: 

!Sample/ Radionuclide :Sample· Q_uatt:er Report GEL ,Reference Ratio Evaluation 
A:rH~Jy~i~ Number. ;2014 :Date Value· -Value 

•,', 

(pCi)- ,(pCi) 

cartridae •' . 1-131 E11057 4th . $/1()/201;5 8.7.0E+'.01 :9J39E1:0t o.:ss . ~cceptable· 
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TABLE~A-3.;{Continued): 
:.GEL PARTICIPATION---INiERLABORATdRY:CROSS.;CHECK.PROGRAM DATA 

samplel '• :Radionuclide: ·sample .Quarter Report: GEL Reference_, ,Ratio Evaluation 
.Ar:iaiysis! Num.ber -2015 D'ate Value. Value 

(pCi/L) '( ·C':iL) ,p I .. 

~Gamma.Water 1-131 E11177 1st ' S/21/2015 '.9.92E+01 9:67E+01 1 .. 03 Acceptable 
Ce-141. E1 '.1177· 1.st '.5/21/2015 .1:.4PE+02 1;39E+02 L0-1 Acceptable 
Cr".'.51 E1·1177· '1st .· '• 5/21/2015 3:95E+02· 3.66E+02 1,08 :Acceptable 

__ :Gs434·. ... E11177~ 1st 5/2'112015 n.12E+02 · 1:26E+02' 0:89 
" 

Acceptable -
es..:137· Et1177 

. 
tst 5/2-1/201:5- 1.69E+02 1.67E+02 1.01 Acceptable 

·Co,:5,8: E11177 tst : 5/21/2015 1.i78E+02 't.:SOE-1:02'· 0.99 Acceptable 
. Mn~54 "' E11't77 1st. '' 5/21/201:5 1.66Ef02 '1.59E-t02 1.05- Acceptable 

Fe~5.9 Ej1177 1st ; ' .5/21/2015 ,2.14E+,02; 1::sss+o2 1,10 Acceptable 
·zn.:65' E11.t77. 1st '5121/2015 3:29E+02. 2.99E+02 1.0_9: Acceptable 
-Ce'-6.0 E'.11177 . tst '5/21'/201'5' .3,23E+02: :3.28E+02 0~98 Acceptable 

·Sarrsplef R~dionuclide Sample; Quarter R~port GEL Reference· Ratio Evaluation· 
: Analysis Number 20.15 :oate· Value Va~ue. 

- _·(pCi/L) :(pCi/L) 
Milk sr..:89· E11475 ·1st 5/21/20~5 9 :7.5..E:f.01 1.05Et02 Q;93 Acceptable 

Sr-9o E11175 1.st. '5/21/201'5 . 1.1.0E+'01 1A4E+0,1 0.77- Acceptable· 
. .1~1,:31 E11J76 ·1st 5/2:1/2015 9;60E+01 ·9.75E+01 0.98 iAcceptable 

Ce-1'A1 E11J76- '1St. 5/21/201S 2;'1'3E+02 2;11E+OZ. 1.01 Acceptable· 
: cr~51 E1'1.176. 1st 5/21/2015 5:88E+·o2~ . '5·;55E+02 1.06; Acceptable: 
Cs;;;t34 '• E11-1-76-_ 1st : 5/2112015, · 1.71E+02 -t:9.tE+02 0.90 Acceptable 

. C:S:..13.7. E11:176,: :1st 5/21/20t5. 2J59E~fo2: 2~53E+02 1,02•. Acceptable· 
·co-5.8 E.11.t7.6; 1st 5/21/2015 '. 2.64E+02; 2:72E+02 0_.97 " Acceptable--

Mn·;.54._ Ej_1-176 ·tst. '5/21/2015 2.43E+02~ :2AOE702 t,01 . Acceptable 
j=9..:59· Et1t76· ·1st' '5/2.1 /2015 3.·14E+02' 2.95E+02 1.06' Acceptable 
zn;.65 E1t176 1st 5/21/2015 

" 
l4.67E+02; 4.53E;+02 1.03 Acceptable, . 

Co'-60 Et1176' 1st 5/2.1/2015 4.81E+OZ 4.98E+02 0:,97 Acceptable 
' · samplef R~dfonuclide ~ample'. Quarter Report :GEL Reference Ratio· Evaluation. · 

Analysis Nui:nber .201,5 .oate '' Vai_ue Val.l!.e 
., (pCi) (pCi) 

. c;;frtridge,. ~1~131 
,_ 

,Et1174 1st :5/2'1/2015 : 8;01E+01 7.74E;i-01 1..03'. Acceptable-
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TABLE; A,.;j .(Contihuea) 
.. Gf:Lf)ARTICIPATION·-JNTERLAB0RATO:R'(CR(),S$.-CflECK PROGRAM· DATA 

Samplef Radionuclide: ·:sampl~ .. Gfoarter 'Report ·GEL Reference·. Ratio Eyaluatiort 
-Analysis NurriJ>iar ·2015: Date Value Value 

(pCi/L) :(pCi/L)' 
Gamma Water l-t3t E1121·9·· .· .. 2nd:. : .B/6/2015. .9.53E:!:0.1 : ·' .9.34Et01 1.02 Acceotable 

Ce.:14,1 E1;J;219. 2nd. .8/6/20.15 _ 1,24E.i.0,1 Not Pres. _:Acceptable 
Cr-51 'E1121$ 2hd .8/6/2015'. .;9.47E+02 2.93E+02 1.18 Acceptable 
Cs.~134 ''611219, 2nd· .. .816/2015 _1.63E+02 1'.73E+02 0.94 Acceptable 
cs~137· E11·219· :2nd: ... .8/6/20.15. .. '1·.34E+02. · l.33E+02, 1.01' Acceptable 
.co"".58· Et12,t9: 2na 8/6/20t5'_ 721Ef0t_; 7.26E+01. .0.99 Ac¢eptable 
Mn-54:-. Et.1219 2nd :8/6/201'5< ·t.17E+02 '.1.Q7E'f02 <1,:10' .Accepta(:)le 
Fe;-59- E11Z19 ... .• 2nd. ~8/6/2015 1:76Et02 1.61E+02 1:09 .Acceotable 
:Zn"'65 E11Z1'9; 2nd ·.8/6/2015 .2~85E'.t-Q2 .2 .. 64Ef02' 1.08 ,Acceotable 
Co-60' E1"12t9; , ' ,, 2nd'. , .. 8/6/2015 :2JOE+02 2.05E+02 1.03 ,;£\.cceofable 

Sacnpl~/ · · Racli9nu~li'de, sampl~ Quarter· Report ~GEJ.;. R,ef~rel'lce · Ratio Evalu'ation 
Anal.Y,sis Numb.er 2Q1s· Date Value; ·value 

" '.(pCi/Cl . __ (pCi/LJ .. 
. .Milk .. Sr.;;89 Et1217 2nd . 8t6120.1s: .. .. 9:t3E+m· . :8.26E+.01 1.1 j Acceptable 

:sr.:eo E11-217 2nd ·81612015' 1:1:6E+Ot f;27E+d1'. Oi9.1: -Acceptable 
(.;t3t. -E1'1218 ,_.-, ·2nd '8/6/2015' 1:05Ef0~ 9.59E;-Ot 1.10 Acceptable 

.ce-.14t .E11218' - ~2nd ;8/6/2015 2:7.0EfOd No.t Pres . ... ,' Acceptable 
cr~51 E1'.1218' ·2nd. ·~ _8/6/2015 i2:70E+02: 2:]6E+02 .0~9.8 Acceptable 

Cs:..134 Et1218 2nd .. 8/6/2015 '1A6E+02· 1:6.3E+02 0.90· .Acceptable 
Gs"-137 E.11218 2nd _;8/6/2015 1.;31.E+02; - ·1.25E+02 1;05 .. Acceptable: 

_ :Go~58 E:1J2f$, 2hd . ·8/6/201'5· 7:18E+o·1 :s:84E+01 1.0S · ·Accectable· 
Mn~54- Et1218- .2n'd 8/p/2015• .. .. 

t.:02E-t:02 . :1.01E+02. 1.01 Ac:ceotable 
Fe~59 .. Et121'8:· 2nd 8/6/2015 :t.51 E:+02: 1.5~.E+02 1:00 Acceotal'.lle· 

.. zn-65. .. ·. E1'1218._ , . ·2nd .8/6/20.15 2.636+02.· 2A8E+02_ 1.'06_ Accectcible. 
Go..:60 1::,112·18 .. :2nd .. 

.. 
'8/6/2015 1.96E+02_' 1:'93E+02 1.Q2 Acceptable· 

:sarnpl~t Radionucm:1e· Sample Quarter Report GEL .R~fetence Ratio: Evaluation 
Analy;sis, NLim~er. >2:015 'Pate, Va hie· Value· 

. (pCil (pCI) . 
.CartridQe .. J;:13:t' . E1'12l6 .,2nd 8/6/2015 8'92E'7'.01 '8~0.1 E+Ot 1..t1 Acceotable, 
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Sampl~l 
.Analysis· 

·. samplet 
Analysis 

;-SampJ~': 
:a.nalysis 

,,Cartridge .. 

TABLl:~A..:3, (Continued) 
.GEL .PARTICIPATION'.;-_f NTERLABORATORY'..CROSS;.;CHECK PROGRAM:.DAJ A 
::Radionuc:lige . '· :sa,np_le' Quar:ter , ~eport.Oate· '.GEL . Reference R~tio· · 

.Number ·201s· Value· · Valu.~; · 
(p.Ci/L) . (pCi/J.:) .. · 

•·. :Ef1'313 . J3fd . : . ;.11/.15/2015: .• 'LOOEt.02 ·s.67,E+01 
c.e-1.4:1 E.11313- :3rd 1'1115/201.5: .. · ;2.05E'l\02. f:99E+02 
Cr-51 E11313 :era ·11115/2015: 5A2E+02' '5.f02E+.02 

Cs-137 E11313 3rd . 1.111.5/2015: 2AOE+o2· 2;·38E+02 
E1t313' .. :. 3rd ..... J.1/1.5/2015.: .. ,2.45E+'02' . 2.46.E+:02 

. EH313 :3rd •1'1/.f5/20t5:; ~ 2.88E+0:2 . 2,71Eor02 
Fe459·. · 

.:Zrl-:65 E1131.3- 3r.d '11/.15/20t5; ·3.:75E+02· 3:30E+02_ 
E113t3 . 3rd 11115/2015! _ 3:11E+o2· .. '3·.'0_8E+02 

Badionuclij:f~ ·samphf ,.: ·Qual"t~r·· · Report Oat$_ , .·. '$EL · ·Reference 
Number 2ots · · · Value- Value: 

sr~eo. . .. E113Jt 
:h-l31. E11312 

Cr~$1 E113'1'2, 
C:s::-134 E1131.2' 

Mn~5_4 ~E113_12. 

Fe:-5S ·~ : . ·.· ' Er13.12/ 

RadionQclid~ • · sample 
Number 

_ .. Et-1.3lo;. 

lpCi/L)· (pCi/l)' 
3'rd . '1V15/2015 . • 8.79E+01 . ;9.91E+01 
.3rd '11/15/2015:. . .l.07E+01 1.64E+01 
3rd 11/15/2015 -9.6:l-E+01 ;9:'99E+Ol· 
:3rd ·1111512015 2.15E+oz Z:l3E+o2 
3rd 11/151201s: · · s.s2E+o2·. 5:38E+o2 
'.3rd . '11/15/2015 . 1..'.89E+P2~ ·2.12E+o2 

_ .3r,d . :117;:15120t5 . _ 2.'50E+02; >2:63E+02 
.. 3rd . ·11/15/2015 , 3,02E+02~ '2.90E+.02 .. 

3rd · '11'/15/2015 2.30E+02'· 2',26E+02 

Quar1~r 'R~P.oli: Date . GEL . Refere·nce 
20t5 Value· Value: 

(p~i) fpCi) 
3rd .. _-;1,1/15/2015. · .8:'21·E+01" ~a~15E+o1 .. 

1.03· 
1'.08 
Q.89.' 
1:01 

1.06· 

1.14 
1.01 
Ratio· 

0.65 
0:96. 
1.01 
1.08 
0,89" 

_'1.D2'. 
1.04: - . 

Ratio 

1.'0t 

t;yaluation: .· 

Acceptable 
A¢ceptable 
Acceptable 
:Acceptable 
Acceptable. 
Acceptable· 
Acceptable 
Acceptable 

· ·Acceptable 
Acceptable 
Evaluatibn: 

· . Acceptable.·. 
Acceptable 
Acceptable _ 
AcCE}ptable. · 

. Acceptable· 
Acceptable: 
Acceptable·. 
Acceptable 
Acceptable: . 
Acceptable· • 
Acceptable 
Acceptable: 
Evaluation·· 



TABLEA~3 
GEL~PARttCiPAilbN·~ 1NTERLABoRAroR)';cRo:ss-cHE:CK PROGRAIVr DATA 

·sample1 .Radion.ucliete· ·SampJe· .Quarter J~epo~ ··~EL .Reference. Ratio· · EValuation: · 
.An~tys~s· Numb~r :2015 'bate' ValUe· Value: 

.. JpCi/L) .. ·fpC-i/Ll 
·Gamma water; · .·1,:,13}. 

~' < 
E11415:. ·4th 2/t8/20t6 1,05E+02· .. :9,26E-f01 :f.1.3 Acceptable 

ce;14f E11415 ,'4th .2/1812016 1'..27.E+02:. 1 .. t2E+02; t.14 Accebtable 
:cr.-s1 E114t5 .. : 4th . 2Zt8/20J6 ., ;:2.60E~02: 2:44E+02 .. 1;0_7 Acceotable 
:Q§;;;1'34i E1'1415 4th . 2/t8l2016 1.25E+02 .1:39.E-t02 :·0~9.0: Acceptable 
C$.::137·. E1'1:415 .·4th : /2/H3/2016 

.. 
1'.12E+0.2 9;9·5E+01 1:13 Acceptabl~ 

Co-'58'·. . E1'14t5 Atfi 2118/20~6 .9:73E:i:b1 9.56E+0'1 1.02 Acceptable 
Mn-'54 'E11415·. Ath •.. 2/1,8/2016 t41:E+O~ 1.26E+,02. 1.12 Acceptable 
-Fe~59: .E11.415 .. >.4tli .. '2Z.18/2016 1 .• l1E+02 9.~4Ef0'.1 t.1.9 Acceptable 
:zn~ss: E1.1415 ·4th . '2118/2016 .. '2.43E+02 .. 2J5E+.02, 1.13 Ac:ceotable 

· c'O.:eo: E1141:5 4th . :2/18/2016 .. ... 1.92E+02 .. 1,85E+o2: 1;04 Acceptable . 
s~mple/ Radionuc:l.icle: Sa;:npl~· Q,uatter Rep.orf 'GEL · Re~erence· Ratio Evaluation 

,Analysis Nur:rib¢r 2015'. Date Value Va14.~' 
' .... ---

(p.CllL) (pGi/L); .. 

Milk .sr-8.9. 'Ett4.1·3 .. :4th . 2/18/2016 ;9.41.E:,i;01' 8J51.E+01 1.08 Acceptable . 
sr..:90: E1'.141'.3 Ath 

. -
;21f8/20J6:. ;g~74E+oo 1·.25E+.01 o:va _ Acceptable 

1..;13~. . '61.1414. .. 4th 2/18/2016; . :tO:tE+02. 9.t2E+;01 1.11 Acceotable 
Pe:..:t41 Et1414 ·4th 2/:18/201.6 "l~36E+02. ' . :t~-29E::r02: .. .1:0$ Acceptable. 
.Gr-$1' Et141'4'. 4th' :2/t8/201'6. 2':79E+02' .. .2,81E+02 .0.99 .Acceptable 
C$'."134. E1'1414 ·4.tn: 2/18/201.6 1A5E±OZ .f.60E+,02: .: 0 .. 91: A!::ceotable 
Cso.13·t E1.14l4. 4th .· .. 2/18/201.6. 1.,15E!t-Q2 ..... 1.15E+,02 1:00 .Acceptable 
Co-58. E11414 4th: ·2118/2016' ·1:06.E¥02 1;'10E+02 ·o.96. .. .Acceptable 
,Mh~5,4_ E1.1414. 4th. '.2f,l8/20t6~ t:53E±02 1:45E+02 1;06 Acceptable 
p9:..5·9_. 611414:. :4th.. 2/18/2016'. 1:19E+02 f.08E+02 '

11.10. Acceptable· 
Zti-6'5. Et1414. 4th 2/18/201.6. 2:69E'.f:02 ;2A8E:t:02 1.08' - .Acceptable 
·Co~e0 E1(141'4 4th 2/18/2016' 2;t2E+o2: ·2 .. 13E:rQ2 .0~99 Acceptable: 

.Sampler ~adionuc!ide : S~itfp!e Quarter Rep~ott .GEL .Reference Ra~io ·Evalu.ation .. , -> .. , .... 

An.aly~is' Number ·20.f5 ·oat~ Value· Val.Lie. 
(pCi)'.: {pCf) 

cartridge· J;:,131 . E1.1.412. 4th 211-8/2.016· 7.73E+D1 7:98E+0~1 0,97· Acceptable 
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TABLEA-4 
HBPP P:AR1.IGIPATION:·,;;..,ECKERT':& ZIEGLER, INTER.t.AB.ORATORY CRO$$;..,CHECK PROGRAM DATA 

., 1 ' ' . • ' 

'.Sample/' · Radion.ucliCle: 'Sample, Quarter ~Report: 'HBPP· ·Reference Ratio Evalyaficm 
Analy$f$ . ' i\!uriib~r 2ors:· D~ate Coun~ ·Vallie .. ' ':. 

Room: ;(pCi/L)! 
., .. O)Ci/L) 

Gamma Soil ·:ce~14t E'1.1119 ·1st. · .•. 4/t6/2015 3J4E,.01 · 3',06E;..Q1. 1.03 Acceptable 
cr.,.51 E11.ft9 1sr .• r:. 411.6/20'1:5 :8,Q9E~Q,1 ,a.0.6E~01 1:00· Acceptable· 

·Cs.;;134 E11S19 · 1st.A- .. 4/16/201·5 ' 2:77E.i0t~. .~2].?E-01 1 .. 00 Acceotable 
Cs.:t37' E11119. fat ' . 4/1.6/2015 . ; 4~52E:.001, 4A6E".01 .1.01 .Acceptabl~· 

'Co~58 E11119 tst 4/16/2015.'. _3 .. 96E:.01 .3:96E:-01 1.0Q; Acceotable. 
-Mn;;54 E11tft9 1st 4/16/2015' , .3.65E·0.1 3A9E-G1. 1.05' Acceptable 
Fe-59- E11.11$ 1st. 4/16/2015 4;63E-01 4;29E'-01 1~08. Acceptable 
.Zn~65.~ . .E1J1J9 .... -. ·1st . 4l1. 6/20'1'5 z;.o6E~ot _ . 6.58E-01 t.OT Acceptable: 
:co~so Enns 1st 4/16/2015. 7.12E:.01 7.23E-:01 0.'99. Acceptabl~-

··sampler Radibnuclide Sample ·aoaner Report 'HBPP Reference Ratio Evaluation 
Analysis N.umber. :20:tS .Date 'GQunt v~_hJe (pCi) 

Room 
(pCi)' 

Gamma: Filter.· c.r:s1 .. E1.12,15 .. 2nd 712/20,15 .. 2i37E+o2: 2'A7Et02 0.96 Acceptapl~ 

;.Cs::.134 E11215; :2nd }/2/2015 1:.:28Ef02'; 1A6E+02 0.88 Acceptable · 
·CS'-1.37 E11215 ;2nd 112120'15 1.b9E+02~ j1J2E~o2· Q.97 Acceptable- . 
:co~5s·· E112f5· 2nd 7,/2120.15 6.'1'1 E~01 6•t2E+01. t;OO'. Acceptable . 
Mn•54 E1,1215, :2'nd 7/2/2015 9)26E+01 9:'00E+01 1.03 Acceptable 
.Fe~se ... .. E11215. '"' . , 2nd .... ~ .7/2i2015 ... t.~3E+02 '1:36E+02 1.'.05 Acceptable .. 
Zn'"65 E11215, . '.2nd 7/21201!5 " . 2,33E+02: . :2·;22E+02 1.0Si .Acceptable 
Cb-'60 E1121:5: - 2nd 7'/2/2015 1.68E+02.:. 'L73E+02 0.97 ·Acceptable' 

;Samtoier Radipnuclide Sample' Quarter :Report HBPP' Reference · Ratio Evaluation 
Analysi!;>: 'Num.ber :~915 Date (fount :Value (p¢i) -

Room 
(, (i:>Cil 

Alpna/Beta Alpha E-1.1214 2hd 71212015' 1.26E+OZ 1-.20E+02 1:05' Accep'table1 

Fflter 

Beta 'El1214 ~:2nd 7/2/2015 2:39E+02 '2.39E+02 '1..'00 -Acceptable , 
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-rABLE .A_-4,(Conti"nu~d) 
HBPP: PARTICiPA TION .... ECKERi- ;&,zlEGL-=B. lf\JTER~BORATORY CROSS.;CHEe:i< PROGRAM DATA 

~-a111pl~ 
-Analysis· 

~am_mc:t Water 

~~mpJef 
-Anai,ysis 

Tritium Water-
.Sam.pie/· 
An_~f¥Si$ 

'Gamma,-Soil 

Table·A4:N,ote~:-

:Radionuclitte 

Ce-'141-
cr.;51 

Cs"'.,134 
.. CS'."131:-
.c,e~sa· 
_ Mri;;_54:. 
J:;e"'.59. 
Zh::".65 
C_o.:60 

.Ra_diortY~lid~.: 

H-3 
R~dionu-clide 

Ce;;.tzi1 
Cr•5,1, 

_ .cs .. 1',34 
Cs•137_ 
co~sa_ 

Mn;.;54-; 
Fe-59 
Zh;:-65 
cCo-60 

'Sample ;Q1Jarter· 
Number 2015 

-_E11.334 ·.3rd 
E11:334_ 

- '. -3td 
.E113_34_ .:3rd 
Et13'34 '3rd 

_ .E11334 .3rd 
Ett334. _ 3rd 
E11334 3rd 
'8113.34 :3rd,_. 

-E1t334:- _3-rd 
sam_pl~ ;Quarter 
Number 2015-

.!. 

Et1633 :3rd 
sat11iJ_1e 'QUcirte.r 
Number -2015. 

E11:359:'. 4tli 
E11_3_59.: 4th 
El1359_ ;4th_ 
Et1_359. 4th 
E1t3'59·-,,: 4th 
E.11359 .. 4th 
61-1359-

,_ 

4th 
~ '>J •• 

.E-11359 -4th ·-

Ef1359: -~th: 

'Report HBPP Referen_c·e Ratio EvaluatiOrt 
.Date Co_unt Value 

Room JpCiig): 
.. ·cpCi/g)' 

11/572015,_ . -·2,01 E+02. 1.-99E+@2: 1:.01- Ac.ceptable 
·- 11/5/20_15: 5;03E+02;, 5d02E+02 1.00 Acce'ptaole 

;1"1 /5/20'15 t.76E+',02: -: _ 1"98E±02' 0.89 _ Acc¢ptable 
11/5/20.15_ 2.41 E+,:02; • 2.:38Et'.Q2; 1.0t Acceptable 
'11/5/2015 2.43E702-: 2.46E+02 -:Q'.99 .. Acceptable 

-t1/5/2015 - 2.83Et:02: 2.71.E+02 1.05 Acceptable 
11/5/20:15 -2/18E~02 2:1'1 E+o2· 1.04 _ -- Acceptable _ 
f1/5i2_015 -3.44E+'02 3 .. 30E+02' 1:04 Accept~ble 
11/5/2015 3;-06E~02' 3.08E+;02 0:99_ Acceptable _ 
:Report l;iBPP _- -Reference· -Rati_o Evaluation 

~ .- - ' . ' '• . . . 

:bat~ .count va1tJe 
Roorif 
(pCi/L) 

~pCi/L) 

'1'1 /5/20~-5 :'.4.59E+'d3. - .4':8()E+0_3 -0~96 :Acceptable 
R~p:ott Date· HSPP Reference: Ratio Ev~luation 

Count' ~aJµ~:(pCi} 
-Rooiti 

-- O>CiJ 
1'2121/20,15 ,2.44E..:01_ : 2.22E•(;l1 1..10 }\cceptable. _ 
12/21'/201.5 ;4:61E:-_b1 . ,-· 4.·85E'."01 .0:95 Acceptable, 
1_ 2/21/20.15 .;Z.77E:01 2.77'.E~01_ '' 1.00 · .Acceptable. 
12121/2015 ~ ;- :2-,90E-01 2.7:6E~01 1;,05 ,,4.cceptable: 
:12/21/2015 1-.92i=::.01 :t;gQE:O:Oj -'1 ;0-1 Acceptable 
12121120~5. '' ;2.76E.-Ot 2.sos..:01 ·t.10 ·Acceptable'' 

.12/21/2Qt5 1.92E;;0,1 1:86E:-01 1.03 -Acceptable; _ 
12/21'/2015 -4.81E"'.'01- 4.29E"'.'01 1-:12: Acceptable 
-1212'1/2015- __ _ ,;3~,y9e:.01, 3'.$8E~0:1 

' 1.;03. Aceeotable _ 

1Analysis re_sults:based .pn ·to mintjte coun(tim!9s for:~rph~ ~nd: beta arialysis·_oh Protean- SN 710.9: _Alpha-filter cross checks 
[19r_r:nally'p~rtorn!_ed 6tt ea't~h~P_roteao gas flbW :ptbp6rtibnal ¢ounter.at,count times 'OfS'.minutes,_ 10-min:utes~ arid,20 minutes. Beta 
filter cross-~checks normally petformecfon-eac!;i P.rote_an gas flowl?roportional coyrnter at .c-ourittimes,of 5 minu_te~ and 1 Q:,rninutes. 
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TABLE:C.;1 
RADIOLOGICAL ENVIRONMENTAL MONITORiNG PROGRAM ANNUAL REPORT SUMMARY 

Name of Facility Humboldt Bay Power PlanfUnit 3 Pocket No. ·50..:133;· License No. DPR-7 

Location of.Facility Hi.Jmboldt.CouJ1fy, California Reporting Period January 1 -.December31, :2015 

(County, State) 
Mediµm or Type;anq Low~r Limit All Indicator Locations Location with ·Control Number 
Pathway TotaJ of Detection Highest Annual Mean Locations of Non-
Sampled Nu.mb.erof (LLD) routi.rie 
[Unit of Alicilyses .. Reported. 
Measurement] Performed Mean;(Fractiori), & [Range]° Name Me~n, Mean, Measure-· 

(Fraction)· (Fra¢tionr ments 
& [Ranget & [Range]b 

(52):samples per • Gross Beta East Fence .(AM1) East Gross Alpha . Humboldt Hill N/A 
AIRBORNE station 1.00E-02 Gross Alpha (pCi/m3)mean 3A1E;--03, (6i52), [2.40E-03 to4.7SE-03] Fence (pCi/m3) mean (Station 3) 

• Gross Beta; pCi/mS Gross. Beta (pCi/m3) mean 1.46E-02, (51/52), [3.52E-03 to 3.54E-d2J 3.41E-O.~. (6152), Gross Alpha 
Particulates 0 Gross Alpha Building 12 (AM2) . . ' [2.40E-03:to (pCi/m3) mean 

·c, 'Gamma. 0 Gamma Gross Alpha (pCi/mS) mean 2. 7 4E;o3; (13/52), [1 ;83E"03 to4,9DE~03] 4.78E-03] 2.97E-03, 
[pCi/m3] ·Isotopic Isotopic . Gross Beta( (pCi/mS) nieari 1.50E-02, .(46152),, [3.62E-03 to 4;22E-02] (13/52); 

analysis' on analysis on .Annex (AM3) Relay G·ross Beta ·[f.S.6E-03·t6 

c.fuarterly. quarterly Gross Alpha (pCi/m~) me:m 2.SOE-03, (16/~2); [2.33E'03 to :s.$SEc03] B!dg. (pCiimS) mean 4.76E-03] 
composite (l::)y ' composite Gross Beta .(pCi/mS) mean 1.39E-02, (51/52), [4.16E-03 to 3.93E-02] :1.63E-02, 
·station) (by station), Rela}"Building (AM4): · (51/52), ' Gross Beta 

Gross Alpha (pCi/mS) mean 2.51 E-03; (15/52); [2.01 E~OS to 3.53E-03] 
' 

[3.49E-03'to (pCi/mS) mean 
(5) bnsite • cs-tsT 

Gross Beta, (pCi/inS) mean 1.63E-02, ·(51152), [3.49E-03 fo 4.15E-02J 4.15E-02] f.10E-02,. 
Locations· OilWater Separator.cows - AIV15) (45/52), 
(1) Offsite 

6.00E-02 Gross Alpha (pCi/mS>' mean 2.S7E-03, (11/52), [2:!~1 E-os to 4.14E~03J Cs-137<MDA [3.59E-03 .to 
Lo~tiofis 

:pCi/m3 . Gross Beta·(pCi/m3) mean 1.49E-02, ·(51/52), [3.48E-03 to 4.7lE-0.2] 2.78E-02] 

(80) Fence line 5mRem Fence Line TLDs(T1 to T16 and T18 to T21) Station T20 (mR/qtr) Stations 1, 2, 0 
.Dll~E~T' TLD readings 16~3 ±'0.1, (80/80); [14.0 f() 19~2] -r~20, mean ·14, 25 and T17 

RADIATION Figure 17.5'±0.3, (niR/qtr) m~an 

[mRfquaiter] (20) .Off~site'.TLD: B-1 (1/4), [16;3 to 15.7±0.1, 
Readings 19.2] (20/20), 

[13:6-19.2] 
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TABLE C.;1 
RADIOLOG!CALENVIRONMENTAL MONITORING PROGRAM ANNUAL REPO.RT SUMMARY 

TYpe All Indicator Location with Highest Annual Mean Control 
Medium or and Total Lower Locations Locations Number of 
.Pathway Sampled Number.of Limit of 'Mean, Name, Mean·, Mean, Non-routine 
[Unit of Analyses DeteCtiori3 (Fraction) Distance and (Fraction) (Fraction) Reported 
Measurement] Performed '(LLD)' & [Range]b Direction & [Range]b &[Range]b Measurements 

:Gamma isotopic Co-60:15 pCi/1:. Co-60 Cs-137_ Co-60 Cs-137 Co-60 ~ Co•60 Cs-137 0 
WATERBORNE (56) ·cs-137::18 pCilL 

Groundwater <MDA <MDA N/A NIA <MDA <MDA NIA NIA 

(Monitoring wells) . (0156), (0156). (0156)' (0156) 

[pCi/L] 
. [NIA] [N/A] [NIA] [NIA] 

------------- ·oocrV1:-:ioe+-os · -- <iVio.£\.""co1ss):fNi.A:f- - - ... ·wA- -·-,. - ""·- - - - .,. - - --==MDA~ (o/56).-[NiAr- "Nii\-- - -- - - - -.- - - - - "' - - - ~0- - - - - - ·-Tritium(56) 
pCi/L 

= = Qri6~i~£i= ~~~~ = = 
"'N"cit Required'- - -

_P.,l~nJ: .Psi[cy:_;"!_0.9 __ 
'""·i\JiA- - - - - - -·- - ... - - - - - .. WA--,__ - - "'--"'-·,-. -NIA- - - -- - --- -- - "NofRiciLi~&f • - - - - - -NIA-----------NIA . 

-NCitRequireci- - - -:N'1A·--------- -NiA_. __ - - - --- -- -·- --: -iiJiA ____________ --------·- --- --- "Not-Requ~el - - - - - - -NIA----=- --- ---
- -§~9i!12~~t- - - - - - -

'NIA 
-N-oi' Requireci - - - ~N'1A.·----·---- ~-~~------~------- ------ -----.---- . -Ni;;.~-·--·- - - "'-·- - - "Not"Requ~ed- - - - - - - -Ni'A- - - - - - - - - - -Alaae . NIA NIA 

INGESTION. Not Required NIA NIA NIA NIA Not Required NIA 

TERRESTRIAL 
Soil ·f\Joi Required NIA NIA f\llA NIA Not Required NIA 

3 The LLD is defined as the smaifest concentration cf radio·active material in ,a samplErthat will yield a net count, above system background, that Will be 
detected with 95 percent probability with oniy 5· percentprobability Of falselyconcluding that a blank:observation represents a "real" signal. 
LLD is defined· as the a priori (before the· fact) lower limit of detecti.on (as pCi per unit.tnass or volume) representing the capability of a meas1.,1remerit 
system and not as-the a posteriori (after the, fact) limitfora particular measurement. (Current literature defines the LLD as t,he detection capability for 
the instrumentation only, and the MDA, minimum detectabl13 concentration, as the detection c~pabifity for a given instrument, procedure and type of 

· sample.) The actual MDA values. forcthe radionuclide specific analyses were at or below the LLD. 

-bThe mean and. the range are based on detectable measurements only. The fta~ti6n ofdete'ctable measurements atspeeified locations is indicated in 
·parentheses; e.g., (10/12) means that 10 out of 12· samples contained detectable activity. The range of detected results is indicated in brackets; e.g., 
[23 to 34J. 

Not Required: NOt'reqllired by the HBPP Unit 3 Technical Specifications or the SAFSTOR Offsite Dose Calculation Manual. Baseline environmental 
contjitions forthis parameter Were established in the Environmental Report as referenced by the SAFSTOR Decommissioning Plan (now identified as 
tt:te Post Shutdown Decommissioning ActiliitiesReport and Defueled ·safety Analysis Report). 

'NIA- Not applicable 
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TABLE C-2. 
ONSITE ENViRONMENTAL TLD STATIONS 

Station TLD Exposure Measurements (mR) 
Number F.irst Quarter Second ·Quarter Third Quarter Fourth-Quarter 

T1 15.9 ± 0.3 16.0 ± 0.2 18.5 :j: 0.7 17.4± 0.7 
T2 15.4 ± 0.6 15.4 ± 0.4 18.1 ± 1 ;0 . 16.4 ± 0.6 
T3 15.9 ± Q.7 14~9. ± Oi5' 18.5 ±.0.5 16.4 ± 0.9 
T4 16.2 ± 0.7 15.6 ± o.s· 19.1.±0.3 16.2±0.8 
T5 15.1±0.5 14.9 ± 0.3 '18.0±1.1 15.3 ± 0.4 
T6 14.5 ± 0.4 14.0 ± 0.3 17.5 ± 0.5 14.7.± 0.4 
T7 14.8 ± 0.3. 15.0. ± 0.6 18.1±0.6 15.2 ::!: 0.5 
TB 14.5 ± 0;6 14:6± 0.6 rn.a ± o.8 15.0 ± 0.3. 
T9 16:0 ± o.5 15.2 ±0.7 18.5 ± ().5 16.4± 0.5 

T10 14.5 '± 0.4 15.6 ± 0.6 11.8±0.6 15.7 ± 0.5 
T11 14.4 ± 0.4 15.1 :!: 0.4 17.6 ± 0.9 16.4 ± 0.5 
T12 15.1 ±0::5, 15:7 :t o .. 8 '18.7 ± 0.'6. ··16:3± 0.3 
T13 15 .. 9±1:1 16.1±0.5 18.6. ± 0.5 1(3.9 ± 0.5 
T14 15.9 ± 0_,5 16.4 ±,0.4 19.1 ±0.5 16.5 ± 0.3 
T15 14.9 ± 0.4. 15.5± 0.7 18.Q ± 0.9 15.6± 0.8 
T16' 14.2 ± 0.7 rn.1±0.1 17.2 ± 0.3 ·15.5± OA 
T18 15A ± 0.4 16.3 ±0.6' 18.5±'1.2 17.0 ± 0.4 
T19 18:3 ± 7:1 16.4 ± 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 

C~lcu!ated Parameters.(mR) 
Parameter First Quarter Second Quarter Third Quarter Fourth Quarter 

Average 15.4 ±0.1 15.5 ± 0.1 18.3'± 0.2 1.6.2 ±0.1 
Maximum 16.5 ± 0.-5 16.6 ± 0.6 19.2"± 0.5 17.7 ± 0.4 

Table. C:;.2 Notes:-

1. These eXpps1Jres are reported fqr :J sta11dardize,q_peri_og of ~o ·d~ys. 
2. The reported e·xposures do hot have an average back9round subtracted. 
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TABLEC·3 
OFFSiTE (Control) ENVIRO.NMENTALTLD STATIONS 

St.atio11 TLD Exposure .. Me·asurements (mR) 
Number First Quarte·r Second Quarter Third Quarter Fourth Quarter 

1 14.1±0.4 15.2 ±.0.6 18.0± 0 .. 8 15.8 ± 0.2 
2 ·15~5· ± 0.7 '16,6 ± 0.4 19.2±0.7 17.5 ± 0.8· 

14 13.6± 0.5 ·13.6 ± 0.5 17.1 ±.0.8 H.5 ± 0,5: 
.25 14:5± 1.:1 14.2·:!: 0.2 16.a ±0,1 14.7 ± 0.3 
T17 ·14.1 ±0.6 14;3 ± 0.6 17.5 ± 0.4 1!5.4 ± 0.5 

Calculated Parameters (mR) 
Par.am~ter Ritst Ql,larter s.econd Quart~r Third Quarter . Fourth :Quarter. 
Average 14.6± 0.3 14.8 ±'0.2 17.7 ± 0:3 15.6 ± 0.2 

:.Maximum 16.5±0:"7 16,.6 ·±'0.4 19.2 ± 0.7 17.5.± 0.8 

Table C-3 Notes: 

f TIJ~se e~posures ·are rep·orted fora standardized period .of 90 days. 



TABLE C·-4 
GROUNDWATER IVIONffdRING WELL RESULTS 

Monitor Alpha Beta Gamma. Tritium 
··wen S;:impJe Activity Activity A<;:tivity Activi~y 

Number Date (pCi/L) (pCifL) (pCi/L) (pCi/L) 
Cs-137 Co-.60 

MW-11* 2/16/2015 < 5.36 (MDA) 
'' 

8.14 ±2:17 <J3.23 MDA) < 5.40 <MDA) <.321. MDA) 
RCW•SFP-1" 2/16/2015 <2.36 (MDA) 4, 19 ± 1:25 <·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-31; 2/16/2015 < 6.66 (MDA) .7.63 ±'2:97 <4.n· MDA) <5.20 (MDA) < 316 (MDA) 
RCW-SFP-4* 2/16/2015 < 5 . .52 (MDA) 4.76 ± 2.31 < 4.45 (MDA) <4.47JMDA) <320 (MDA) 
RCW-SFP-'5'' 2/16/2015 < 7.08 (MDA) <.3.81 (MDA) <5:14 MDA) <4.10 (MDA) < 314 (MDA) 
RCW-SFP-.6" .. 2/16/2015 < 12.2 (MDA) -;::· 10.0 (MDA) < '6.09 '(MDA) <5.57 (MDA) < 319 MDA) 
RCW-cS~3* 2/16/2015 < 1. 75 '(MDA) < 1.94 (MDA) <4.70 MDA) < 3.07 (MDA) < 325 MDA) 
Rcw-.cs~5*_. 2/16/2015 . < 2.99 (MDA) 3.81 ±T60 <4.9~ MDA) . < 5.15 (MDA) ;<328 MDA) 
RCW-CS-6" 2/16/2015 <'115(MDA) <83.1 (MDA) <'5.42 MDA) <: 3.83'.(MDA) <322 MDA) 
RCW-CS-7* 2116/2015 < 135(MDA) < 87.2 (MDA) <6.261MDA) < 6.74.(MDA) <.334 MDAJ 
RCW-CS-8* 2/16/2015 <:14 7 '(MDA) < 92.7 (MDA) <5.071 MDA) < 7.00 (MOA) < 311' MDA) 
RCW-CS-9" 2/;16/2015 . < 23 .. 7 (MOA) <31.6 (MDA) :::::5.051 MDA) < 4'75 (MDA) < 323 MDA) 
RCW-CS.;10* '2/1€1/2015 . < 25.2 (MDA) <:21.6 CMDA} <3.93 (MOA) < 3.80 (MDA)" <325. MDA) 

MW.;11* 5/13/2015 < 11.2 (MQA) < 10.70 (MDA) <.4.19 MDA) : < 4.26.(MDA) <346 MDA) 
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 (MQA) < 4.60 (MDA) < 343 (MDA) 
RCW-SFP-4" 5/13/2015 . < 1,0.8 (MDA) < 8.73 (MDA) <.4.69 (MDA} < 3.01 (MDA) < 347 (MDA) 
RCW-SFP.5" 5/.13/2015 8.73 ± 4.47 < 3.80 (MDA) <5.24 (MOAl < 5.72 (MDA) < 326 (MDAl 
RCW.SFP-6"' 5/13/2015 < 13.8.(MQA) < 11.90 (MDA) -<4.20 {MOA)' < 3.2_2 (MDA) < 332 {MDA) 
Rcw~cs-3"' 5/13/2015 < 3.05 (MDA) <2.49 (MDA) <4.51 . MDA) . < 6.20 (MDA) . < 342 MPA) 
RCW•CS-5"' 5/13/2015 < 4.25,{MDA) 4.45 ± 1.86 .< 4.60 MDA) <4.59 (MDA) ·< 349 MDA) 
RCw-cs~s· 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..:s* 5/.13/2015 < 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 (MbA) <350(MDA) 
RCW-CS-10* 5/13/2015 < 30.1 (MDA) <20.4 (MDA) <"3.'45 MDA) <4.64 (MQA) ,< 344 .MDA) 

MW-11* 8/13/2015 < 22;0 (MDA) < 10.9 (MDA) < 3:93. MDA) < 4.81.{MDA) <21·~ 'MDA) 
RCW-SFP-1* 8/13/2015 < 23.5.(MDA) <"16~Q (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" 8/13/2015 < 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) 
RC.W•Sfp.:51. 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) 2.53± 1'14 .. . <3.86 MDA) < 3.84 (MDA) <236 MDA) 
RCW~QS-5"' 8113/2015 . < 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" 8/13/2015 < 353.(MDA) < 145 (MDA) <2.94 {MDA} < 3 .. 18 {MDA} <248 MDA} 
RCW~C$~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) <4.5?-(MOA) :< '232 (MDA) 
Rcw~cs-10* · 8/13/2015 < 39.9 .(MDA) .. ·<.28.5 (MDA) "'4.82 MOA) < 6.6_9 (MDA) <233 (MDA) 

'· .. 
"lndic_ates fourteen (14) groundwater momtorm~ well~. 
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Monito1· 
Well 

Number 

.Mw.:11* 
.. 

RCW.;SFP-1*· 
RCW-SFP.:2~ 

RCW~SFP~3* 

RCW-SFP-4* 
RCW,.SFP-5* 
R(;W.SFP.;6* 
Rcw~cs-3* 
RCW-:CS-5>! 
RCW-CS"6*-
RCW.;CS"7* 
RCW-CS-8* 
RCW-CS-9* 
RCW-.CS-1 O~ . 

TABLE Ca4 (Continued} 
GROUNDWATER MONITORING WELL RESULTS 

Alpfl~ {3eta Gamma 
Sample Activity ActivitY A~tivity 

Date (pCi/L) (pGill) (pCi/L) 
Cs-137 Co-60 

fl/09/2015 ·< 5.83 (MDA) <4.82 MDA . < 3.57 {MDA) <2.80 (MDA) 
11/09/2015 < 18.;9 CMDA) <8.7b MDA < 4.80~(MDA) < 4.27 CMDA) 
'11/09/2015 ·<.3L3 CMDA) < 17.5.lMDA < 5:55·(MDA) < 4.57 CMDA) 
H/09/2015 '.<·44.2·(MDA) < 35.6 (MDA <3:08-CMDA) <3.70 (MDA) 
11/09/2015 . < 31'.0 CMDA) . < 15.0CMOA < 4.48 '(MDA) <5.45 (MDA) 
11/09/2015 . < 18.1 (MDA)' < 5:28 .CMDA) < 3.67 (MDA) <4.66 (MDA) 
11/09/2015 < 4.30 (MDA) < 3.71 (MDA ·< 4.05 CMDA) · <4.61,(MDA} 
11/09/2015 . < 2/1.7 (MDA) ·1,70 ± 0.872' <4.87CMDA) < 3:·74 CMDA} 
11/09/2015 . ·< 3.06 (MDA) '1 :95 ± ff.921 <·it38 (MOA) < 3.71'(MDA} 
11/09/2015 < 183'{MDA} < 131 MDA < 4;7a (MDA) . < 4.:76 (MDA} 
11/09/2015 < 150.(MDA} <·82.1 MDA < 4.38 (MDA} . <4,52{MDA} 
11/09/2015 < 145 CMDA) . < .. 95.5 MDA <4A3 {MDA) < 5.53 (MDA) 
:11 /09/20 .15 -117 ± 61.8 <64.6 MDA <:·3.89 (MDA) < 5.89 (MDA) 
11/09/2015 < 33,8(MDA) <: 15.0 MDA -< ;6.40' (MOA) . . < !).83 .(MD,A) 

. '. 
lrtclic~tt3S (14) groundwater monitonn9wells. 
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Tritium 
Activity 
(pCi/L} 

<296' MDA) 
< 292' MDA) 
< .. 288 (MDA) 
<: .. 297 (MDA) 
<293 CMDA) 
< 297' MDA) 

··< 288 CMDA) 
<29.3. MDA) 
-S'284 MDA} 
<;292 MDA) 
«·294 MDA) 
<282 MDA) 
. < 292 CMDA). 
<:·304 {MDA) 



TABLE C-4 (Continued) . 
GROUNDWATER MONITORING. WELL 'RESULTS 

Calculated _Alpha a eta 'Gamma Tritium 
Para,meters A~tivity 4~tivi'y A~tivity Activity 

{By Monitor Well (l3Ci/L)' :(pCi/L) ·(pCitL» JpCi/L) 
Number) Cs-1.~7'. co~so 

Averane: MVV-11- Note .5 '8'14±2.17 Notes Notes· 
. " 

Noter'!) 
Average: RCW-SFP--1* Note 5 4;19±1 .. 25 .Note's Note5 Note 5 
Average: RCW~SFP"'.2* Note. 5 Nqte&. N9te 5 Note($ Note5 
Average: Rcw~sfp:..3*· Notes ;7·.63 ± 2.97 Note'5 Notes Nofe5. 
Average: RCW~si::p~·4*· Notes .. 4.76±2.31 .Notes Note5 Notes· 
Average: RCW-SFP•5~ · . B.73 ±4.47 . .Note5 Note.5 Note5 Note:5 
:Average; RCW~SFP-6* Note 5 ·Note 5 Note 5. Note5 Note 5· 
Average:_ RCW~C$~3*' Note 5 2A2±1'.01 ;Note·5 Notes Note'5: 
Average! RCW~CS•S'."' .. .Note 5 3,23 ±·1;37 Note 5 Note 5 .. Note 5 
Average: Rcw~cs-6* Note5 Note5 Note5 Note 5 Note 5. 
'Average: RC.W-CS-7* Note 5 Notes ;Note:5: Note5 Note 5 
Average~ RCW-:CS""8"'. Note5 ·Note 5 :Note fr Note 5. Note.5. 

·Average: RCW-CS .. g*· 117.±61.8 Note5 Note 5 .. Note 5 Note S 
Average: RCW-CS-10* Notes Notes · :Not~,5 Notes Notes 

.. Maximum: MW-11 .. Note.S. '8'14.±2:17.' .. 'Nofe1S. , .. Note.5. -··· Notes '. 

Maximum: .RCW-SFP .. 1* Note5 4.19 ± :1:25 Nofrrs Note .5·· ,Note.5 
Maximum: . RGW-sFP-2~· Not~5 Notes 

.. 
·Note.s . 

·-··· 

Nate s Note 5 . 
Maxinium: RCW~.sfp.3•· 'Notes. 

" 
7 .$3 ± 2·,97 Note:.·5 Notes Note 5· 

Maximum: RCW~Sfp.;-411 . Notes •. 4.76 ±2~31 Note,fr Notes .Note 5 
Maximum: RCW~SFP•5*' 

.... , 
''8.73.£4;47 Note 5 ,Note's Nc)te 5; Note5 

. Maximum: RCW·SFP~6* .Note5 Notes . :Notes :Note 5 Note 5 
Maximum: RCW-CS~3*· :Note 5 : 2.53±1.'14 Not0:·5. .Note.S Note 5. 
. Maximum: RCW~CS·5". Notes 4AS± 1.8S .. :Notes Notes :Note5 . 
MaxlmLtm: RCW~cs~6* " " 

Notes Note 5. Note=5 :Note S Note 5. 
.. Maximum: RCW-CS~7* Note5 Note 5 Note5 ,Notes ;Note 5 
Maximum: RCW~CS•B* Notes· -Note5 'Note.·5' .Note S ' ·Note 5 
Maximum: Rc.w~cs~g· '117± 61:8 .Note 5 Note'S ·Note·s ... :Notes 
Maxi in um:· RCW~Cs.:10* v ·Note 5 '.Note5' Note·s .Note·5. :Notes 

-· 



Table 0-4 Notes: 

1.. RCW.,CS-7 :Was unable to be purgec;f du.ring the second quarte(ly groundwater 
l?~n1Pling ev.ent and water monitoring pararh~ters were not collected 
(conductivity, pH and turbidity). Adequate volume of sample for gross alpha, 
gross beta, Arn-241, Cs-137, · Co-90 an,d Total Strontium couid not be Ob.tained. 
The only sample obtained for offsite analysis was the H-3 sample. This action 
was documented in corrective action SAPN 1406334. 

2. Reported values are net measu·rements (above instrument background). The 
normal rniniinum c!.etegtable activities (MbAs) fort.he analyses for gross alpha, 
gross p_eta ar'lcf tritium are appro.ximately 4, 4 and ·300 pCifL, respeetively. 
Results that are at or below the normal MDA ~re report.etj as "<MON. 

3. Gamma activity measurements ate. performed on the or!g_inal sample, with re~Lilts 
corrected to the time of samplin,g. N~fur,ally occurring i_sotope·s are not reported. 
The rnaxirfiurn l6wer limit$ of detection .(LLDs) for Co-60 and Cs:-~ 37 ·are 15 and 
18 pCi/L, respectively~ The actual MDAs for fhese analyses were at or below the 
.L~D. 

4. .For purpqse.s 9f t_hi~ rf!Jport, LLD i~ d~fi@c! as the a priori (l:?efore. the fc;ict) lower 
limit pf detection, which .represents the. capability of the 'measurement~ystern. 
MDAis defined as the a posteriori (af~er the. fact) limi~ of detection capability 
considering a given in~trurn_ent, procedure and type of $ample. · 

5. Rest1lts id~r:i~ified as "<" are not includ$d i11 ~h.e ca!culatiqn of c,lverage·and 
maximum values. 
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tABLE C-5 
CAISSON SUMP IVIONJTQRING RE$UL TS 

-· 
sample Cs-137 Activity ,co-6Q Activit~ Triti_1m1 Activity 

Date :(pCi/L) .( 'Ci/L) .(pCi/L) p, 
!J/1'5/2015 - <MDA .;MDA 820,± $80 
_2/18/2015 <Ml:>A <Mb A 810'± ~50-
3/1112015 -<MDA <MDA 

' -
<570 (MDA) ... 

4/24/2015 <MDA ., 

<MDA ;;:; 580 (MDA) 

Ta,61~ C-5 Not~s:. 

1~, Gp.mma me~.sµr~merifsare perfon:11E?ci.ontheoriginal sample,-With resUlts ' 
corrected to the time of s:ampitng. i'iatµrc:l.l!Y 9ccµr_dng isqfop~s ·~re.nq( re,port:e:di 
th~ msiximurri" lowel' limits ofdetection _ (LLbsJ forC_o~ao ana cs;.13T·are 1.5. an·ct: 
1~pGi/.!""' re.Sp§.9fiyely. the M.QAfqrJh,e.sean~ly!)~swas i:}torb~low.th~JLD .~\nd · 
are·rep·orted as "< MDA.''. - - - · - · - - -

2. Fcir purposes.of this:report, lLD.is·~:iefifled as the a"priorl (b~fore. th~ f~ct): jqwe.r 
li!lliJ ofCletection, which "representsthe cap,ability:of -the meas_lirement ·system. 
MOA is 9efir1e.d -~s ttie a posteriOri (aftE?r th~ ·fc:Jdt)Ji.m_it;of g~tecti()ll. ,9_ap~~!l_ity 
.considering·a·giVen instr.ument, _procedure ilnd t.YPeJ>f sampJ§. 

3. TrltiUm analysis]$ perform~cfon a measur!3d ~liqu9t qfdi$~iTl!3d sa.111ple. fh~ 
,rE)pof{$d values arenefmeasureinents above:ins.trument.b'acl<grourid. The 
n'QrmarMPA fqdiJ.~ ~IJa.lys_~~ fqr:\tlt.ii:!l)l »'~~ ;l~t>.sJll~P qQQ p'(;i/L ResuJfa: ff1§1\ are 
at:or:beldw 'the normal M[)A are. reported a~"<:;' Mb A';, - - - · · -- -

-4, Sampling of'the .caisson wa·s. piscoritinQ\30 aJter Aprif 2015 dµe·t9 i_mpending 
perilolition .of tlie Refueling Building. 'This· was ·doctime~ritecfin corrective action 
$Af>N ·14p~§9a_. 
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l'·ABLE Ci-6 . 
FRENCH DRAIN MONITbRiNG RESULTS 

. --·-

sample ·cs-137 Activity Co"'.60" Activity Ti-itJym. Activi~y 
• D~te· '' (pCi/L) (pC!iL) (pCi/L) - -. 

_ _, 

117/2015 217 ±:23 .<MDA 8,070±280 
1/1S/2015 243:f24 <:MDA 

" 
7,640 ± 510. 

1/29/2015 236 ±.23 «MDA ,, 7;970±480 
:2/18/2015 ! 23'9±24 <MDA 9,0$0±'490'· -' -'· 

:3/11/2015 2$4±·25 <i:MDA._ 
·" -- {Q,290 ±"5.10 

:3/26(2015 }243 ±26. <MOA .9;850 ±510 
_.4/9/2015 

·' 
2_13 ±'23 ~MDA 10,020 ± 510 

4/24/2Q15_ :2~pd:2~ -- . <MDI,\ .9;52Q ±'510 
- - . - .. 

TaP,re c;~a Note.s: 

t. Ga·mma measure111~nt§ c;ir:e;per(c.>rmec!9n.th~ qrigln?tl?ampl.e, wi(h results 
cprr~_cf¢Jlt9.tf:t¢,timE;(of1:1.anipJjr)g. Naturally occtJrring isofopes.are not:repprtecf._ 
'the :1naximUm fower 'limits of 1 defoction~ (LLDs) f Qr G·P-$.0.. ~!1Cf -G~"~-~1- are 1 !> ·i:md 
:ra PGitL, ;r~sPe~tiv~ty: The. MPA fodh~se·ani:.ily_s~1$ was. at.or. oeloW the-LLD.and 
are :reported a$• "<,MDA". 

·2. f PCPIJrPO$es ¢fthl~:r~P.9.~; ·.LLtHs defil'.fed a·s the.a t>riori (before the fact) lowE3r 
limit:otCletection, whi.ch represents ~h~·GClPability,oftl:n~ IJJ~qs.Yrement_·syst.~rn. 
l\ilDA. Js ~efinecf ?stbe a 'p·osteriori (after tbe. fact)' limit.of dete:ctfon·~capability 
-c·onsider'irtg J:lgiVerf instrf1fr!'ent; _prcrcedute.aria tYpe ·qf;s~mpJe: - . . . 

~; T.rJliµrn ~naly$ls i$ P.~ctorn:iea on.a-m~asured: aiiquot of distilled sample: The . 
·reported vah.tes~ are. net measure!nents ~pove :in~tryt;n_ept ,ba~kgrol:lnd. ·The· 
.nqrmal MOAfprJh_e a!'.l~!Yses:fqr tritillm:wa·s ·I~~s than·eoo p.Ci/L. -ResultsthaHir~ 
·afor betowthe n.ormar MDAare reported .as !!~ MDA'\ - · 

4. :Sampling:(ift~e:if_ren.~fiqrpill W,~s disc,orjti!}q13q,~fter·Agri12Q1J5.pu_e fi> lmpenoiiig 
tjerrJQJiJiQn pf .t.heJ~eflleliiJg·BUildili~. This Was documehteCf ih c6rreyljv~-~g~iop . 
:SAPN '1403808; -· 
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T~ble C-7 
ODCM REQUIRED AIR SAMPLES: EAST FENCE (AM1) 

$ample Alpha A~tivity Beta Activity Compo~ite Gamma 
Start Date -(pCi/m3) .(pCi(m3

) Activity .'pCi/m3
) 

Co-60 Cs•137 
12/30/2014 < 2.59E-03 MDA) 2.05E-02 ± 4.28E-03 

1/8/2015 < 3.38E-03 MDA) 2.22E.:02 ·±. 5:18 E-03 
1/15/2015 2.40E-03 ± 1,92E-b3 9.97E-03 ± 3.92E-03 
1/22/2015 < 3.32E-03 MDA) 3.18E-02 ± 5.94E~03. 

. 1/29/2015 < 3.38E-03 MDA) 1.97E-02 ± 4.95E·03 
2/5/2015 < 3.36E-03 lMDA) 1.12E-02 ·± 4.03E-03 

< 2.01E-03 < 1.81E-03 2/12/2015 < 3.46E-03 lMDA) 2,92E-02 ± 5.86E.03 
2/19/2015 < 3.33E-03 lMDA) 2.64E~02 ± 5.51 E-03 

(MDA) {MDA) 

2/26/2015 < 3.35E.:03 MDA) 1.'54E-02.± 4.48E-03 
3/5/2015 < 3AOE:-03 MDA) - 3.55E-02 ±·6.30E-03 

3/12/2015 < 3.38E-03. MDA)' 1.30E-02 ±.4.25E-U3 
3/19/2015 ·< 3.33E-03 MDA) 9.01E'-03 ± 3.73E-03 
3/26/2015 < 3.37E~03 MDA) 5.26E-03 ± 3.25E-03 
.4/2/2015 < 3.41E-D3 MDA) 1.03E-02.±.3.97E-03 
4/9/2015 < 3.32E.:03 MDA) 1.52E-02 ±4.43E-03 

4/16/2015 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) 1A6E-02 ±'4:39E~03 5.24E-03 ± < 2.55E-'03 5/14/2015 :< 3.41E-03 MDA) 1.35E~02 ± 4.32E-03· ·1:26E-03 
5/21/2015 :< 3.24E:.:03 MDA) 9:46E-03 ± 3. 72E-03 .(Note 1) (MDA) 

·5/28/2015 < 3.49E-03 MDA) 5A5E-03 ± 3.37E-03 
6/4/2015 < 3.39E-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 
6/25/2015 3.04E-03 ± 2.1 OE-03 <6.06E-03 (MDA) 

7/2/2015 < 3.37E-03 MDA) 1.09E.:02~± '3.99E-03 
7/9/2015 < 3.36E-03 MDA) 7.35E=03 ± 3.54E~03 

7/16/2015 < 3.37E-03 (MDA) 6:31 E-03 ·± 3.41 E-03 
7/23/2015 < 3.37E-03 (MDA) 1.02F02 ± 3.92E-03. 
7/30/2015 < 3.3.BE-03 MDA) 8.09E-03 ± 3.65E~03 

8/6/2015 _ < 3.36E.:03 CMDA) 7. 70E-03 ± 3.59E-03: 
<-1.9AE-03 < 1.99E-03 8/13/2015 < 3.37E-03 MDA) 1.27E-02 ± 4.2·1 E-03 

8/20/2015 < 3.36E,03 ~ MDA) 1.05E-02-± 3:94E-03 (MDA) (MDA) 

8/27/2015 < 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·.13E.:03 1.34E-02· ± 4.29E-03 
9/24/2015 2.96E•03 ± 2,13E-03 2.18E-0·2 ±5.-14E~03 

- '10/1/2015 < 3.37E~03. MDA) 3.27E.02 ± 6.0?E-03 
10/8/2015 <. 3.36E-03 MDA) 2.98E-02 ±:5.82E-03 

10/15/2015 < 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-

11/5/2015 < 3.35E~D3 MDA) t,92E-02 ± 4.87E-03 < '1]9E-03 <-1.AOE-03 
11/12/2015 '< 3.35E..:03· MDA) 1.12E-02 ± 4.02E~o3· 
11/19/2015 < 4.00E'.:03 MDA), '1.50E-02 ± 4.99E-03 (MDA)' (MDA) 

11/25/2015 2;51E-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 ·< 3.:39E"03. MDA) 3.52E-03 ± 3:01 E-03 
12/24/2015 < 3.92E-03 MDA) 6.11E-03 ± 3.78E-03 
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Table Ca7 (Continued) 
ODCM REQUIRED AIR SAMPLES: autLDING 12 (AM2) 

Sample Alpha Activiiy Beta Activity 'Composite 'Gamme:t 
Start Date (pCi/m3

} (pCi/m~) Activity 'pCi/m3
) 

Co-60 Cs-137 
12/30/2014 1.83E-03 ± j .46E-03 

.. 
1.88E-02 ± 4.15E-03 

118/2015 < 3.37E~03 (MDA 2.18E-02 ± 5.13E-03 
1/15/2015 < 3.42E-03 (MDA 1.71E-02 ± 4.73E-03 
1/22/2015 3.49E-03 ± 2.30E-03 3.28E-02 ± 6.01 E-03 
1/29/2015 < 3.40E-03 (MDA 3.08E-02 ± 5:93E:03 
2/5/2015 < 3.35E-03 (MDA 1.01 E-02 ± 3.89E~03 

< 2.ooE..:03 < 1.76E-03 ,2/12/2015 2.43E-03 ± 1.94E-03 '2.99E~02 ± 5.93E-03 
2/19/2015 2.93E-03 ± 2.11 E-03 1.77E-02 ± 4.72E-03 

(MDA) (MDA) 

.2/26/2015 < 3.34E-03 (MDA 1.18E-02 ± 4.08E-03 
3/6/2015 2.39E-03 ± 1.91 E-03 3:55E-02 ±· 6.31 E-:03 

3/12/2015 2.37E-03± 1:89E-03 :9.83E-03 ± 3.87E-03 
3/19/2015 < 3.33E-03·(MDA '8.66E-03 ·± 3.70E-03 
3/26/2015 2.37E-03 .± 1 .. 90E-03 5.97E-03 ± 3.37E-03 

41212015 ·< 3.40E-03.(MDA < 6.13E.:03· (MOA) 
4/9/2015' < 3.32E-03 (MDA 8.64E-03 ± 3.69E-03 

4/16/2015 < 3.40E"03.(MDA 1 :35E-02 ± 4.31 E-03 
4/23/2015 < 3.38E-:03 (MDA) 9.84E-03 ± 3.87E..:03 
4/30/2015 < '3.39E-03.(MDA 9. f8E-03 ± 3.8bE-03 

5/7/2015 < 3.33E-03 (MDA 7.64E-03 ± 3.57E-03 
<;· 1,9QE-03 o:;.;1.47E..:03 

5/14/2015 ·:< .3.41 E-03. (MDA 1.31 E-02 ± 4.28E-.03 
5/21/2015 2.85E-03 .± 2.05E-03 1.32E-02 ± 4.16E"03 

(MDA) (MDA) 

5/28/2.015 4.90E-03 ± 2 .. 82E-.03 p.90E-.. 03 ± 3.59E-03 
6/4/2015 ·< 3.21 E-03 (MDA 4.34E-03 ± 3.00E-03 

6/11/2015 .2.95E"03 ± 2 .. 12E-03 < 6.05E-03(MDA) 
6/18/2015 ·.::: 3.38E~03 (MDA) 1.30E-02 ± 4.25E-03 
6/25/2015 < .3.42E-03 (MDA) 8A4E-03 ± 3.72E~03 

7/2/2015 < 3:37E-03 (MDA) 7.36E-03 ± ·3.55E-03 
7/9/2015 2.36E-03±1.89E-03. 1.09E-02 ± 3.98E-03 

7/16/2015 < 3.37E..:03 (MDA 1.05E-02 ± 3.96E-03 
7/23/2015 < 3.376-03 (MDA 7.36E-03 ±· 3.55E~03 
7/30/2015 ~ 3.38E-03 (MDA r 73E-03' ± 3.'61 E-03 
8/6/2015 < 3.37E-'03 (MDA < 6.07E-03' (MDA) 

< 2.19E·0.3. < 1.92E~03 
8/13/2015 < 3.36E-03 (MDA 1.51E-02±4.46E-03 
:8/20/2015 <:: 3.37E-03 (MDA 1.96E-02 ± 4.93E-03 

.(MDA) (MDA) 

8/27/2015 < 3.33E-03 (MDA) 1.07.E-02 ± .3.94E-03 
9/3/2015 < 3.42E-03 (MDA '9.25E-03 ± 3.83E-03 

.9/10/2015 < 3.37E-03.(MDA) 1 :33E-02. ± 4.27E-03 
9/17/2015 < 3,38E-03 (MDA) ·9:50E-03 ±· 3:84 E-:03. 
9/24/2015 < 3.37E-03 (MDA 2.21E-02 t 5.17E-03. 

10/1/2015' 2.36E"03 ± 1.89E-03· 4:22E~02 ± 6,77E-03 
10/8/2015 <.3;·37E-03 (MDA 2.53E~02 ± 5.45E-03 

10/15/2015' <-3.37E-03 (MDA ·1.72E-02·± 4.70E"03 
10/22/2015 < 3:36E-03 (MDA 2.06E-02 ± 5.01 E.:0·3 
10/29/2015 <. 3.39E-03' (MDA 1.16E-02 ± 4.10E~03 
11/5/2015 < 3.36E"03' (MDA 1.4QE-02 ± 4.34E-03 

< 1:~9!=~03 < l.27E-.03 11/12/2015 .2.34E-03 ± 1.87E-03 8.34E-03 ± 3.66E.:03 
11/19/2015 < 4.00E-03 (MDA) 1.46E~02 ± 4.95E-03 

(MDA) (MDA) 

11/25/2015 <'2.85E-03 '(MDA 3 .. 07E-02 ± 5.36E-03 
12/3/2015 < 3.48E-03 (MDA :3.62E~03 ± 3.09E-03 

12/10/2015 ·< 3.36E-03 (MDA . < 6.05E-03 (MDA) 
'12/17/2015 < 3.39E-03 (MDA < 6.09E.:03 (MDA} 
12/24/2015 ~ 3.92E-03 (MDA < ]'.06E-03 (MDA) 
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Table C-.7 (Continued) 
ODCM REQUIRED AIR ~AMPLES: ANNEX BUILDING (AM3) 

Sample AI pha A~tiviW 13eta Activity Composite Gamma 
Date (pCifm3

) (pCi/m3f Activitv (pCi/m3
) 

J\ Co-60 Cs-137 
12130/2014 <2.60E-03 2.44E-02 ± 4.60E-03 

1/8/2015 < 3.39E~03 1.76E-02 ± 4.75E-03 
1/15/2015 < 3.42E-03 1.14E:02 ± 4;10E-03 
1/22/2015 3.50E-03 ± 2.3QE-03 3:50E-02. ± 6.19E-03 
1/29/2015 < 3.38E-03 2.82E-02 ± 5.72E-03 
2/5/201_5 < 3.36E-03 8,05E-03 ± 3.63E-03 

< 1:64E-03 < 1.54E-03 
2/12/2015 2.42E-03 ± 1.94E-03 2.56E-02 ±.5.55E-03 (MDA) (MDA) 
2/19/2015 2.33E-03 ± 1.87E-03 2.086-02·± 4.99E-03 
2/26/2015 < 3.36E-03 1.89E-02 ±4.85E-03 

3/5/201"5 < 3:39E-03 ,3.93E-02 ± 6.59E-03 
3/12/2015, < 3.39E-03 1.45E-02 ± 4.42E-03 
3/19/2015 2.33E-03 ± 1,87E-03 7.96E-03.± 3.59E-03 
3/26/2015 <·3:37E-03 .5.25E-03 ± 3.25E-03 
A/2/2015 < 3.42E-03 1.21 E.:02 ± 4.17E-03 
4/9/2015 2.33E-03 l: 1,86E-03 1:28E-02 ± 4.18E-03 

4/16/2015 < 3.39E-03 1.41 E-02 ± 4.38E-03 
4/23/2015 -< 3.39E-03 1.34E-02 ± 4.29E-03 
4/30/2015 2.95E-03 ± 2.12E-03. 1.09E~02 ± ·3.98E-03 

5/7/2015 < 3.36E-03 .9.46E-03 ± 3.83E-03 < 2.32E•03 <·1.78E-03 
5/14/2015 < 3:39E-03 1.62E~02 ± 4.61 E-03 
5/2·112011) < 3.26E-03 8.82E-03 ± 3.65E-03 

·(MDA) (MDA) 

5/28/2015 <3.50E-03 1.20E-02 ± 4.23E-03 
6/4/2015 < 3:39E-03 6.34E-03 ± 3.43E-03 

6/11/2015 <3.36E-03 7~69E-03 ± 3.59E-03 
6/18/2015 <3:38E'-03' 1 ;30E-02 ± 4.25E-03 
6/25/2015 < 3.40E-03 6.98E-03 ± 3.51E-03 

1/2/2015 <3.37E-03 7.02E-03 ± 3.'50E-03 
7/9/2015 2 .. 36E-03 ± 1.89E-03 1.05E-02 ± 3.95E-03 

7/1612015 < 3.37E-03 5.26E-03 ± 3.25E-03 
7/23/2015 < 3.37E~03 ·6.66E-03.± 3.46E-03' 
7/30/201.5 .2.37E-03 ± 1.89E-:03 4.91 E-03 ± 320E-03 

8/6/2015 < 3.36E~03 .6:636-03 ± 3.45E~03 
< 1.70E-03 .·< 1.·92E-0.3 

8/13/2015 2.96E-03 ± 2.13E~03 1 ;09E-02 ± 4.00E-03 
8/20/2015 <.3.J6E-03 1.12E-02·± 4.03E-03 

(MDA) (MOA) 

8/27/2015 2:92E~03 ± 2.1 OE~03 1.18E-02 ± 4.06E~03 
9/3/2015 3.01E-03±2.17E-03 1:22E-02 ± 4,19E-03 

9/10/2015 2.95E-03 ± 2.12E~03 5.94E-03 ±~3.35E-03 
9/17/2015 <3.36E-03 1.19E-02 :± 4.1 OE-03 
9/24/2015 . < 3.40E-03 1.52E-02 ± 4.50E~03 
10/1/2015 .; 3.37E-03 3.27E-02 ± 6.06E-03 
10/8/2015 2.94E-03 ± 2.12E~03 2.38E-02 ± 5.30E-03 

10/15/2015 <3.39E-o3 1, 16E-02 ±4.10E-03 
10/22/201,5 < 3.36E-03 1.36E-02 ±4.31F03 
1'0/29/2015 <· 3.38E-o~ 1.38E-02 ± 4;34E-03 

11/5/2015 2.93E-03 ± 2.116.:03 t.18E-02 ± 4.08E-03 
<: 1.41E-03 < 1 .. 08E~03 11/12/2015 .3.53E-03.± 2.32E"03 1.36E-02 ± 4.30E-03' 

11119/2015' '< 4.00E-03. . 1.46E-02 ± 4.95E~03 (MDA) (MDA) 

11/25/2015 '3.02E.;03 ± 1.99E~03 3.14E-02 ± 5A2E-03 
12/3/2015 < 3.47E-03 1.01 E-02 ± 3.98E-03 

12/10/2015 < 3.34E-03 4.16E-03 ± 3.06E-03 
12/17/2015 < 3.41E-03 <6.14E-03 (MDA} 
12/24/2015 < 3.92E-03 6.52F03 ± 3.84E-03 
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Table C-7 (Continued) 
ODCM REQUIRED.AIR SAMPLES: RELAY BUILDING (AM4) 

Sample Alpba Activity Beta Acti'(ity Composite Gamma 
Date (pCi/m3

) (pCi/tn3
) Activity (pCi/m3

) 

Co-60 Cs.-137 
12/30/2014 < 2.o9E-03 (MDA) 2.19E-02 ± 4.406-03 

1/8/2015 <:3:39E-03 (MDA) 2.126-02 ± 5.096-03 
.. 

1/15/2015 < 3.42E-03 (MDA) 1.'85E-02 ±·4.87E-03 
1/22/2015 2.33E~03 ± 1.87E-03 3.47t-02 ± 6.156-03 
1/29/2015 2.37E-03 ± 1.90E.-.o3 2.36E:-02 ±'5.30E"03 
2/5/2015 < 3.36E-03 {MDA) 1 :33E-02 ± 4.26E.03 

< 1.60E-03 <·1.81E-03 
2/12/2015 < ,3.456-03 (MDA) 3.026~02 ± 5.946-03 
2/19/2015 2.33E-03 ± 1.87E-03 1.986-02 ± 4.91 t=-03 

(MDA) (MDA) 

2/26/2015. < 3.36E-03 (MDA)' 1.436-02 ± A.386-03 
.3/5/2015 ·2.386-03±1.:916-03 3.75E'.-02 ± 6.45E"03 

3/12/2015 < 3.39E-03 (MDA) 1.236-02±4.196-03 
3/19/2015 <3.33E-03.(MDA) 1.186-02. ± 4.06E-03 
'3/26/2015 ·2.36E-03 ± 1.896-03 3.49E~03 ± 2.98E~03 

4/2/2015' 2.406-03 ± 1.926-03 1.07E-02 ± 4.01 E-03 
4/9/2015 < 3.326-03 (MDA) 1.35E-02 ± 4.266..,03 

4/16/2015 < 3.40E-03 (MDA) 1 ,38E-02 ± 4.36E.;03 
4/23/2015 2.376~03 ± 1.90E-03 8.80E-03 ± 3.76E-03 
4/30/2015 2.36E-03 ± 1.89E-03 1.19E..:02 ± 4.11 E-03 

5/7/2015 < 3.36E-03 (MDA) 1.89E-02 ±4.86E-03 
< 2.03E-03 < ,2.046-03 5/14/2015 < B.39E-03 (MDA) 1.24E-02 ±4J9E-03 

5/21/2015 .3.43.6..:03 ± 2.26.E-03 1.19E-02 ± 4.03E-03 
(MDA). (MDA) 

5/28/2010 « 3.49E-'03 (MDA) 1.06E-02 ± 4:06E-03 
6/4/2015 < 3.39E-'03 (MDA) 1.59E-02 ± 4.58E-03 

6/11/2015 '< 3.36E~03 (MDA) 8:04E-03 ± 3.63E-03 
6/18/2015 < 3.38E-03 (MDA) 1.486-02.± 4.45E-03 
6/25/2015 < 3.40E-03 (MDA) A.87E-03 ± 3:21 E-03 

7/2/2015 < 3.37E-03 (MDA) 7.02E-03 ± 3:-!lOE-03 
7/9/2015 < 3.37E-03 (MDA) 1.9.?E-02:± 4.94E~03 

7/16/2015 < 3.37E-03 (MDA) 1.19E-02 ± 4.1 tE~03 
7/23/2015 < 3.37E-03 (MDA) 7:71 E~03 ± '3.60E..:03. 
7/30/2015 2,37E•03 ± 1 ~89E-03 1.27E-02·± 4.21 E•03 
'8/6/2015 < 3.36E-03 (MDA) 8.74E-03 ± 3.73E-03 

< 1.74E..,Q3 < f.996-03 
8/13/2015 < 3.37E-03 (MDA) 1 :69E-02 ± 4 .. 66E-03 (MDI\) . (MDA) . 
8/20/2015 2.35E-03.± 1.88E-03 1,36E"02· ± ·4.30E-03 
8/27/2015 < 3'.33E-03 (MDA) .2.08E-02 ± 4.9.9E-Q3 

9/3/2015 <3.44E:.03 (MDA) ·1.58E-,02 ± 4.59E-03 
9/f0/2015 "3:536..:03 ± 2:33E..:03 1.26E-02±4~196-03 
9/17/2015 -<'3:36E-03 (MDA) 1.()86-02 ± 4.656-03 
9/24/2015 < 3.40E~03 (MDAt 3.266-02 ± 6.08E-03 .. 

10/1/2015 2.366-03 ± 1.89E~03 4.15E-02 ± 6.71E-03 
10/8/2015 < 3.35E-03 (MDA) 2.556-02 ± 5.466-03 

10/15/2015 < 3.39E-03 (MDA) 1.66E-02 ± 4.65E-03 
10/22/2015 < '.3.36E-03 (MDA) 2.13E-02 ± 5:08E-03 
10/29/2015 < 3.38E.,03 (MDA) 1.76E-02 ± 4.75E-03 

11/5/2015 < 3.34E-03 (MDA) 2.20E-'02 ± 5.13E-03 < 1A1E-.03 < 1.27E-03 
11/12/2015 < 3.35E.:03 (MDA) 1.19E~o2,± 4:09E-03 

(MDA) (MDA) 
11/19/2015 < 4.00E-03 (MDA) 1.00E-02 ± 4.39E-03 
11/25/2015 2.01E-03 ± 1.61 E-03 3.11E-02·± 5.41E-03 
12/3/20:15' < 3.47E-'tJ3 (MDA} 7.22E-03 ± 3.60E-03 

12/10/2015 < 3.33E-03 (MDA) 9.37E.:.03 ± 3.79E-03 
'12/17/2015 < 3.42E·03 (MDA) < 6.15E-03 (MDA) 
12/24/2015 2.75E-,03 ± 2.20E-03 4:07E-03 ± 3.47E~03 
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Table C-7 (Continued) 
ODCM REQUIRED AIR SAMPLES: OIL WATER SEPARATOR (AM5) 

Sample .Alp!)~ A~tivity Beta Activity Composite Gamma 
Date :(pCi/m3

) (pCi/m3) .. Activity 'pCi/m3
) 

co·-so Cs-137 
12/30/2014 < 2:59F03 (MDA} 2.98E-02 ± 5.01 E~03 

1/8/2015 ;;: 3.39E·03 (MDA) 1.62E·02 ± 4.61 E~03 
1/15/2015 < 3.42E~03 (MDA) 1..64E-02 ± 4.65E-03 
'1/22/2015 < 3.32E-03 (MDA) 3.53E-02 ± 6.22E-03 
1/29/2015 ·2.37E-03 ± 1,90E-03 2.46E-02 ± fr39E-03 
2/5/2015. < 3.36E-03.(MDA) 1.26E-'02 ± 4.19E•03 

< 1.64E-03 < 1.59E-03 2112/2015 < 3.45E"03 (MDA} 3.60E-02 ± 6.39E-03 
2/19/2015 <-3.33E-03 {MDA} 2.22E-02 ± 5.13E-03 

(MDA) (MDA) 

2/26/2015 < 3.36E-03 (MDA} 6.99E-03 ± 3.49E-03 
,3/5/2015 2.38E-03 ± 1.91 E-03 4.71E-02 ± 7.14E-03 

.3/1212015 <' 3.39E-03.(M0A) 4.22E-03 ± 3.11 E-03 
3/19/2015 < 3.33E~03 (MDA) '.6.58E~03 ± 3.42E-03 
3/26/2015 <·3.37E-03 (MDAl 9.46E-03 ± 3.83E~o3· 

4/2/2015 < 3.42E~03 (MDA) 1.28E-02 ± 4,26E-03 
4/9/2015 ·< 3.32E-03 (MDA) 1.18E-'02 ± 4.05E-03 

4/16/20.15 < 3AOE~03 (MDA) 1.59.E-.02 ± 4.5.9E-03 
4/23/2015 <3:386-03 <MbA) 1.30E-'02 ± 4.25E-03 
4/30/2015 2:366-03 ±.1.896-'03 1.16E-02 ± 4.07E:-03 

5/7/2015 < 3;36E-03 (MDA) 1.26E-'02 ±' 4.19E-03 
·<2.03F03 <1.92E-03 

5/14/2015 < 3.39E-D3 (MDA) 7.76E-03 ± 3.62E-03 
5/21/2015 2.86E-03·± 2.06E•03 9.51 E-03 ± 3. 74E~o3 

(MDA,) (MDA) 

5/28/2015 .< 3.49E~03·(MDA) 1.05E-02 ± 4.06E-03 
6/4/2015 .3'.57E-03 ± 2.35E~03 · 8.82E-03 ± 3.76E-03 

6/11/20,15 <.3,36E-03 (M()A) 9.80E~03 ± 3.86E-03 
6/18/2015 :2~97E-03 ±2.14E-03 1.62E-02 ± 4.61E-03 
6/25/2015 < 3.40E:o3 <MDA) - 4.16E-03 ± 3.rnE-03 

7/2'/2015 < 3.37E-03 (MDA) 3.50E-03 ± 2.99E~03 
7/9/2015' 3.55E-03 ± 2.33E-03 ·1.16E~02 ± 4.08E-03 

7/16/2015 ~3.37E-03 (MDI\). 1.16E-02 ± 4.08E-03 
7/23/2015 < 3.37.E-03 <MDA) 1.02E-02 ± 3.92E-03 
7/30/2015 < 3.37E-03 <MDA) 1.05E-02 ± 3.96E-03 

8/6/2015 < 3.36E~03 ;{MDA) 3.48E-03 ±. 2.98E-03 ·< t.70E-03 < 1.,59~-03 
8/13/2015. 2.96E-03 ± 2.13E-03 1.44E-02 ± 4.40E-03 
8/20/2015. .2.35E~03 ±· 1.88.E-'03 :7.33E•03 ± 3,53E-03 

(MDA) . (MOA) 

8/27/2015 « 3.33E~03 '(MDA) 1.39E-02 ± 4.30E-03 
9/3/2015 < 3.44E~03. (MDA) 1.36E-Q2 ± 4.356-'03 

9/10/2015 < 3.35E-03 (MDA) .9.'o?E-03 ± 3.76E-03 
.9/17/2015 < 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'± 2.51 E-'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 ± 4.3_5E-03 
10/22/2015 < 3.36E•03 (MDA) 2.24E-02 ± 5.18E-03 
10/29/2015 <-3,38E-03 (MDAl 8.10E-03 ± 3.65E~03 

11/5/2015 < 3;34E-03JMDA) ·1.64E-02 ± 4.59E-03 
<7:92E-04 < 1.31E-03 

-11/12/2015 <3:35.E~03 (MDA) 1.78E-02 ± 4.74E-03 '(MDAf . '(MDA) . 
11/19/2015 < 4.00E-03 (MDA) 1.46E-02 ± 4.95E·03 
11/25/2015 2'°1E-03±1;61E-03. - .3.70E-02 ± 5.83E-03 

12/3/2015 < 3.47E~03 CMDA) 9.40E-03 ± 3.89E-03 
'12/10/2015 < 3.34E·03-(M0A} 6.26E-03 ± 3.38E-03 
12/17/2015 <'3.41E-03 <MDA) 4.25E-.03 ± 3.13E-03 
12/24/2015 < 3.92E-03 (MDA) < 7.05E-03 (ll,llDA) 
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Tabl~ c"7 (Continued) 
ODOM REQUIRED AIR SAMPLES: HUMBOLDT HILL (STATION 3) .. 

Sample Alpha Activity Beta Activity Composite G.~mma 
Date . (pCi/rri3) .(pCi/m3) . Activity {pCi/rn3

) 

Co-60 Cs-1J7 
12/30/2014 1.86E-03 ± 1 .49E-03 2.02E-02 ± 4.32E-03 

1/8/2015 < 3.29E.:03 (MDA) 1.54E-02.±A.45E-03 
'1/1.5/2015 < 3.43E-03 (MDA) :8.22E-03 ± 3.71 E~03 
1/22/2015 < 3.38E~03. (MOM 2.54E-02 ± 5.47E-03 
1/29/2015 2.35E-03 ± 1 J38E-03 :2,55E-02.± 5.46E~03 
2/5/2.0'15 < 3~35E-~03 (MDA) 6.98E-03 ± ·3.48E·03 < 1.12E-03 < 1.48E:-03 

2./12/2015 < 3.39E-03 (MDA) 2. 72E-02 ± 5.65E-03 
(MDA) (MDA) .. 

2/19/2015 < 3.3.6E-03(MDA) 1.26E-02 ± 4.18E-03 · 
2/26/2015 3:38E-03 ± 8.30E-04 1.02E~o2 ± ·3.93E-03 
'3/p/2015. .2.37E-03:± 1.89E;;o3 2. 78E-.02 ± 5.66E-03 

3/12/2015 <'3.'.39E~03'(MDA) 1.06E-02 ± 3.98E-03 
3/19/2015 ·~ 3.29E~o3:(MDA) 4.78E~.03 ± 3.12E-03 
3/26/.2015 ·< .3.44E-03 (MDA) 4.65E-03 ± 3:2:1 E~03 

4/2/2015 <.3.37E-03.(MDA) 5,25E-03 ± 3'.25E-03 
4/9/2015 <: 3.37E"'03 (MDA) 5.96E-03 ± 3:36E-03 

4/16/2015 « 3.39E-03;(M0A) .1.16E·02 ±.4:~0E~03 
4/23/2015 < 3.35E~03 "(MDA) 3.82E•03·± 3.02.E-03 
4/3.0/2015 2.97E-03 ± 2.14E-03 6.69E-03 ± 3.48E-03 

5/7/2015 < 3.37E~03JMDA) 8.77E-03 ± 3.74E-03 
.< 2.03E-03 « 1.48E"03 

5/14/2015 < 3.25E-03 (MDA) 8.47.E-03 ±·3.62E·03 
5/21/2015 4.30E-03 ± 2.61 E-03 1.68.E-02 ± ·4.76E-03 

(MDA) (MDA} 

5/28/2015 < 3.31E-03.(MDA) 1 ;OOE-02 ± '.3:85E:'.03 
6/4/2015 < 3.46E.:03 (MDA) 3;59F03 ±3.07E-03 

6i11/20l5 < 3.36E-03 CMDA) < 6.05E~o3:(MDA) 
6/18/20.15 < 3~38E-03 (MDA) 8.80E-03 ± ·3. 76E-03 
:6/25/2015· 2.42E-OS :!; t85E-03 80:34E~03·± 3.68F03 

7/2/2015 <3.37E~03(MDA) < 6.0.?E..:03 (MDA) 
' 7/9/20'15 . 4. 76E-Q3 .±. 2: 73E..:03 1.02E~02 ± '3.94E~03 
7/16/2015 " < 3.37E-Q3·(MDA) '8.43E-03 ± .3.69E-03 

-7/23/2015 < 3;37E~03 (MDA) 8.77E-03 ± 3.'74E.:03 
7)30/2015 3.55E-03. ± '2 .. 34E-03 7.02E-03 ± 3~50E-03 

#::•..,. •-.-~· 

: .8/6/201.5 < 3.37E~03:(MDA) ·4.55E-03 ± 3:14E-03 
< 1.94.E-03 < 1.68E.:03 

8/13/2.015 . .'2:376~03 ± 1.891::..:03 5.96E-03 ± 3.36E-03 
8/20/2015 .2,37E~03 ±·1.'89E"'03 < 6.07E-03 (MDA) 

(MDA) '(MDA) 

8/27/2015 .<;3.37E-03 (MDA) 3.85E-03 ± 3.04E-03 
9/3/2015 « 3.36E-03 .(MDA) 5.24E-03 ± 3.24E~03 

9/10/2015 < .3.37E~03 (MDA) 7. 72E-03 ± 3.60E-03 
9/17/2015 < 3.38E.:,03 (MDA) 6.6.9E-03 ± 3.48E-03 
9/24/2015 ·< 3.36E-03YMDA) 1.19E-02 ± 4;.10E~03 
1011/201:5 .3,55E~03 ± 2,34E-.03 2.67E-02 ± ·5:57E-03 
10/8/2015 . < 3.37E-03 (MDA) 1 ;69E-02 ± 4.66E~o:r 

10/15/2015 < 3.38E-03 (MDA) 8.79E-03 ± 3.75E-03 
10/22/2015 < 3.32E-03 (MDA) 1.18E-Q2,± 4.05E~03 
1.0/29/2015 < 3.41!=~03 (MDA) 7.45E~o3~± 3;591::-03. 

11/5/2015 ?.37E-03 ± 1 :90E-03 4:56E~03 ±;3:15E~03 
< 1.29E-03 <·1.27E-0.3 

'1'1/12/2015 < .3.38E~03 (MDA) . ];38E-03 ±.:3.56E-03 
'j 1/19/2015 < 3.92E-03 (MDA) < 7:06E-03.(MDA)· 

(MDA} (MDA) 

•11/25/2015' <·2,93E-03 (MDA) ·2.44E~o2 ±.4.95E~o3 

" 12/3/2015 < 3.30E-03 (MDA) <5.93E-03 (MDA) 
12/10/2015' < 3A8E-03,.(MDA) < 6.26E,Q3 (MDA) 
12117/201!) < ·3;38E~03 (MDA) <:6;08E,;03 CMDA) 
12/24/2015' ·<·3.89E~03 (MDA) 7,29E-03 ± 3.94E-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/m3

. 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/m3 for Cs-137. 

3. All LLD's were met for Gross Beta (required LLD 1.0E-02 Ci/m3
). 

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.S.) is also known as AM5. 
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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 9155.45 
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) 

GPS Coordinates (NAD83/NAVD88 CA. Zone 1) Degree.Decimal 
Easting I No1thing I el. Latitude I Longitude 

5951260.28 I 2155706.11 I 234.94 40.72676 I -124.20274 
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FIGURE A-3 
HBPP ONSITE TLD LOCATIONS 

Stations T1 - T21 (excluding T17) 
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T13 

GPS Coordinates (NADB3/NAV088CA. Zone1) HBPP (called north) 
Easting Northing et East North 

594Q161.06 2160822.11 10.78 4873.87 Q168.63 
5948804.52 2160710.72 ·11.56 45'13.84 Q268.18 
5948609.45 2161001.84 41.77 4540.12 Q6~B.Q1 

5948na.12 2161269.91 43.66 4795.13 Q75207 
594Q002.39 2161~.44 38.19 5036.50 Q713.72 
5949159.22 2161437.55 36.30 5205.77 Q686.84 
5949280.02 2161494.61 32.04 5338.22 Q669.36 
5949511.91} 216·1609.36 12.00 5594.82 Q639.33 
5949668.60 2161582.00 11.79 5701.27 Q547.04 
5949912.89 216rn33.96 11.17 5945.65 Q443.64 
5950011.77 2161297.55 14.18 5846.48 Q107.30 
5950019.25 2160858.44 11.25 5614.86 8734.19 
5949841.53 2160718.03 9.79 5389.40 8712.46 
5949583.QB 2.160684.24 10.46 5154.63 8823.60 
594Q448.88 2160000.96 ·10.34 4005.96 8826.81 
5949352.82 2160007.18 ·10.ao 4951.10 8934.52 
5948967.24 216123Q.36 43.47 4852.98 9678.44 
5948796.71 2161242.74 42.84 4700.52 971Q.50 
5948747.14 2161191.68 44.14 4n6.20 9703.44 
5948834.52 2161182.89 45.71 4799.39 9644.52 
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FIGURE A-4 
HBPP OFFSITE TLD LOCATIONS 

Stations (1, 14 & 25) 

GPS Coordinates (NAD83/NAVD88 CA. Zone 1) Degree. Decimal 
Easting Northing el. Latitude Longitude 

5948026.52 2161183.79 11 .38 40.74156 -124.21903 
5949876.83 2158864.39 18.65 40.73533 "124.20802 
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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GPS Coordinates (NAD83/NAVD88 CA. Zone 1) Degree.Decimal 
Easting I Northing I el. Latitude I Longitude 

5962583.86 I 2105797.82 I 35.53 40.59057 1 · -124.15746 
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FIGURE A-4 (Continued) 
HBPP OFFSITE TLD LOCATION 
EUREKA (Control Location T17) 
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GPS Coordinates (NAD83/NAVD88 CA. Zone 1) Degree. Decimal 
Easting I · Northing I el. Latitude I Longitude 

5976549.55 I 2175490.19 I 164.85 40.78276 I -124.11324 
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FIGURE A-5 
HBPP GROUNDWATER SAMPLE POINTS 
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FIGURE B-1 
OFFSITE ENVIRONMENTAL RADIATION LEVEL TRENDS 

- King Salmon Picnic Area (Station 1) 

----Fortuna (Station 2) 

----South Bay School (Station 14) 

- Humboldt Hill (Station 25) 

- Myrtletown Substation (Station T17) 

Year 

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. 

- 47 -



60.0 

:i.. 50.0 
>o -E 
~ 40.0 

E 
~ 30.0 
fl) 

0 
c 20.0 

10.0 

FIGURE B-2 

ONSITE ENVIRONMENTAL RADIATION LEVEL TRENDS 

' , -----------....... -~ 

-----Stations Near Radwaste Activities (TS through T8) 

, 

, , , , , 

Other Onsite Stations (Tl through T4 and TG through T16) 

---stations Surrounding ISFSI (T18 through T21) 
0.0 +--+-----t---il---t----t--+---+--+---+---i-----+----t----t----t---+---+--+-----+----t---+----t--+---+---+----+--f 

~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Year 

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. 

- 48-


