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: Revision Summary
Revision Summary

1. Revised the definitions 1.24 for MEMBER(S) OF THE PUBLIC to be consistent with the
definitions in 10CFR20 and 40CFR190. A member of the public is defined in 10CFR20 as “any
individual except when that individual is receiving an occupational dose.” A member of the public is defined
in 40CFR190 as “any individual that can receive a radiation dose in the general environment, whether he
may or may not also be exposed to radiation in an occupation associated with a nuclear fuel cycle. However,
an individual is not considered a member.of the public during any period in which the individual is engaged
in carrying out any operation which is part of a nuclear fuel cycle,”
Justification:

The Salem ODCM deﬁmtlons 1.24 for member of the pubhc were rev1sed to be consistent with the
definitions in 10CFR20, 40CFR190 and revision 2 of Regulatory Guide 4.1 Program or Monitoring

Radioactivity in the Environment that was recently published in June 2009.
2009 RETS FASA 70096339- 0110. : .

=

2. Revised the definition 1.41 for SITE BOUNDARY by adding the words “or property” after “land”.

Justification: B

This change is based on the new definitions for site boundary in revision 2 of Regulatory Guide 4.1
Program or Monitoring Radioactivity in the Environment that was recently pubhshed in June 2009.
This definition allows for the inclusion of ¢ ‘property” such as structures and transrmssxon towers to be
part of the site boundary if they are locatéd on the property line.

2009 RETS FASA 70096339- 0120. .

3. The followmg sentence was added to the end of footnote 2 in Table 3.12.1- l “Sector 7 does not have
a direct radiation monitoring station in the outer ring due to inaccessibility.” Added an explanation for not ‘_
having a TLD in the outer ring (5 - 11 km) of sector 7 (SE) as required by Table 3.12.1-1 item 1. Item
1states that “An outer ring of stations, one in each land-based meteorological sector in the 5 to 11-km range
from the site (not bounded by or over water)”. The footnote identifies that no direct radiation monitoring station
are located in the outer ring in sector 8, but fails to mention that ho TLD is collected in Sector 7.

Justification:

This change was made to accurately reflect the fact that two sectors do not have direct radlatlon
monitoring station located in the outer ring. Sector 7 is located in marsh land and no roads are .
available to provide access to this sector location. NUREG 1302 Offsite Dose Calculation Manual |
Guidance allows Table 3.12.1 Table Notation (2) third sentence states: “The number of direct radiation
monitoring stations may be reduced according to geographical limitations; e.g., at an ocean site, some
sectors will be over water so that the number of dosimeters may be reduced accordingly.” Therefore'
no TLD location in Sector 7 should be considered acceptable by the NRC since this sector location is
surrounded by water. 2009 REMP FASA 70089372-0250

Justiﬁcatlon:

f
4. Deleted the words “centerline of one reactor” in first sentence of the third paragraph section 6.9.1.7 since it’
was inaccurate. It was replaced with “midpoint of a line between the center of the Salem units 1 & 2

containment domes”. The same change was made to Table 3.12.1-1 Table Notation 1 first sentence.
The words “from the centerline of one reactor” were replaced with “midpoint of a line between the *
center of the Salem units 1 & 2 containment domes.”

e
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This change was made to correct.the location that was copied from NUREG 1302 Offsite Dose ~
Calculation Manual Guidance, Table 3.12.1, Table Notation (1) namely, “centerline of one reactor.” This
guidance is for a single reactor site. The reference location for Salem 1 and 2 is the mldpomt ofa line
between the center of the Salem units 1 & 2 containment domes. This reference point was used by PSEG

drafting to determine the distance and direction to each sampling/monitoring location (see Table E-1).
2009 REMP FASA 70089372-0240

5. Appendix E Radiological Environmental Monitoring Program Table E-1 REMP Sample Locations: Deleted
the words “of vent” after the direction specified for each Station Location.). Added some descriptions to
Sample Stations 254, 451, 1581, 1631, 11E2 and 2F3. Added the following alternate sampling locations for
surface water locations on the Delaware River 11Ala, 12Cla, 7E1a, and 1F2.

Justification: The reference point for Salem vent was changed because it was inaccurate (see 4. above). The
additional descriptions were added to some locations for clarification. The alternate surface water
locations allow safer access to these locations on the river during the winter months. These alternate locations
are in the general vicinity of the primary location and would have the same distance and direction listed in
Table E-1.2009 REMP FASA 70089372-0220

6. Appendix E Radiological Environmental Monitoring Program: Add a footnote to the Station Location which
reads” *All distances and directions for the Station Locations are referenced to the midpoint between
the two Salem units’ containments. The WGS 84 coordinates for this site center point location are:
Latitude N 39° - 27’ — 46.5” and Longitude W 75° - 32’ — 10.6”. This footnote more accurately
explains the reference point that was used for determining distances and directions to the
sample/monitoring locations (see 4 above). -

Justification:. The reference point for Salem 1 and 2 was changed because it was inaccurate (see 4. above).
2009 REMP FASA 70089372-0240

7. Revise the location of the 5S1 air sampling station from “1.0 miles E of vent, site access road” to “0.95 miles
E, site access road”. The movement of the air sampling station was IAW DCP 80088766.

Justification: This change was implemented to provide a more reliable power source to the air sampling station.
Air sampling station 5S1 has experiencing several missed air samples per year as a result of unplanned power
outages. This new feed has a back-up diesel generator which will supply power in the unlikely event of a loss
of power. DCP 80088766 and Notifications 20426132 and 20426221

8. Revise Section 2.5.2: to add to the first sentence; “for the resident/dairy location” after the words “dose
assessment”.

Justification: This clarification was made to this dose assessment methodology to better align it with the
derivation and justification of the simplified dose calculation described in Appendix D.
2009 R.ETS FASA 70096339-0140

9. Revise Section 3.1: to align with the new definition of a “member of the public” (see 4. above). Also,
identify the assumptions employed in current year dose calculation (for a member of the public inside the site

boundary) to better align with the Requirements of section 6.9.1.8 Annual Radiological Effluent Release
Report.
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Justification: This change was in response to a Program Improvement that was recommended in the: 2009 RETS

. FASA 70096339 0150. To better align with the revised definition of “member of the pubhc” and requlrements

of section 6. 9.1.8 Annual Radxologlcal Effluent Release chort
2009 RETS FASA 70096339-0150 N S

ir
ii
$ hi
¢ ;
? L
s &
f
i : ;
! ; !

e )

gy o o

. ~ Page4of153

gy




USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

Hope Creek ODCM Rev. 23
TABLE OF CONTENTS
INTRODUCTION. .......coevluemeessensenrienanen, SO SOOI 3
PART I- RADIOLOGICAL EFFLUENT CONTROLS U 9
1.0 DEFINITIONS....ccoormvrsereserssssesssssssssssmsssivessessess e et e 11
3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS .............. e 17
3/8.00 APPLICABILITY ....o.cooocoveevoesresresrsssesvesmsesossosss e e T
3/4.3 INSTRUMENTATION. ....cccooooevvrvsseseessssssievossoesessesses s rebre oot sessnss e 19

3/4.3.7.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION . 19
3/4.3.7.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION24

3/4.11 RADIOACTIVE EFFLUENTS .....c.ccciviiiiininiininiiiiiroiisisssesssisessens 31
3/4.11.1 LIQUID EFFLUENTS. ........ccoevverinuririsnrinnesnnenns e eieresestans SRR 31
3/4.11.1.1 CONCENTRATION ....oeeeverenuerrieerenaescarsnens reererese et be bbb st e e b e n s ne b s ben 31
3/ 41112 DOSE tiiininiiiieiessnsssssssssssesessissssssisssasiesssssssssases rrereserennenes 35
3/4.11.1.3 LIQUID WASTE TREATMENT SYSTEM ................................... veerremsesaensaeneanas 36
- 3/4.11.2 GASEQUS EFFLUENTS......ovvviveerienvisivnmsivnsnissesssiiansiornssnsassanes e nbeseaes 37
3/4.11.2.1 DOSE RATE.......ccoviniiviinisnniiensssssnssisssssassssesivnssssssans et s aesnene 37
3/4.11.2.2 DOSE - NOBLE GASES......cccvninmniiisesissmnfisssnsissssssssssssssissssssss 40
3/4.11.2.3 DOSE - IODINE-131, IODINE-133 TRITIUM, AND RADIONUCLIDES IN
PARTICULATE FORM.......iciietrinisiaernesiiensssnsessasasssssisssissessassasssessassssessesssssssssinssssssssssensasssss 41
3/4.11.2.4 GASEOUS RADWASTE TREATMENT.........; ....................................................... 42
" 3/4.11.2.5 VENTILATION EXHAUST TREATMENT ....................... 43
3/4.11.2.8 VENTING OR PURGING................ eeeerbannnen fertreree e e a e ra s b ae s aes 44
3/4.11.4 TOTAL DOSE ...........oorniieisiioninisiiseseresissssessnesssssssnssssssesssssssesessnssssonsansnsassssssesssses 45
3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING ...... 46
3/4.12.1 MONITORING PROGRAM.............civiiemmicerieneuernieecnesiossrnesensissibasensissssssssasssssnsasiens: 46
3/4.12.2 LAND USE CENSUS ...coosvunveeeeeenrrrensissesinsinssasissssssssssssssassssssssssenes SO 59
3/4.12.3 INTERLABORATORY COMPARISONPROGRAM......................‘ ................................... 60
BASES ...t e st s s e as e bR e sb bbb R 61
3/4.3 INSTRUMENTATION........cocvuvviriniriniiriienrcsssssnessaessisineneienisi revresssnsesersnssecnessnrnessncaessons 02

3/4.3.7.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION .62
- 3/4.3.7.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATIONG62

3/4.11 RADIOACTIVE EFFLUENTS ououneieeveiivivssisisisssssesiiinrsssssssssssssssssssossessasssessssssosssssssassses 63

~ 3/4.11.1 LIQUID EFFLUENTS......ccoccceersirecnins T PE S reveereerns reeesssseresennesaesnaes 63
3/4.11.2. GASEOUS EFFLUENTS........cccoeneind evesesisessenssssnessasssssessases eesrressrressanssesererssnerns e84

3/4. 12 RADIOLOGICAL ENVIRONMENTAL MONITOR.ING ...... eerersiveerseseasnsesseesasresesnseesers OF

3/4.12.1 MONITORING PROGRAM......cccvvvrrnrriesrrerteinesseossesosssessssssessossessasssossasssassssssssessans 67

3/4.12.2 LAND USE CENSUS .....tiivoieicriciriioninisesssseessssessssssssessesssmsssesssssassasesssssssssnsessssarsens 67

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM .....ccccvvvrirerersrerersermsernenssesssne 68

5.0  DESIGN FEATURES....coovuiriiieterseeesrerenesssesessessssssssssesssssssssssnsssassssssssssssssnsssssnsassossassssensane 70

i SITE....uriirireieestiseessinesitsisessssssesstessststs st aa st seesss s sas e saenesssasasaseestosssennssossontssastessonsasaons 70

6.0 ADMINISTRATIVE CONTROLS......cooniirtrreveeriirnsaenns rrerreesreareeertaererreerasesasebaerraesraaesaraareras 72

6.9.1.6 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT............. 72

6.9.1.7 RADIOACTIVE EFFLUENT RELEASE REPORT ......ccoontireeereertrnreenesenssasaeesaesanene 73

6.15 MAJOR CHANGES TO RADIOACTIVE LIQUID GASEOUS AND SOLID WASTE
TREATMENT SYSTEMS OO OO SR SO PO ORI ‘75
Page 5 of 153




Hope Creek ODCM Rev. 23

PART II - CALCULATIONAL METHODOLOGIES S |

1.0 LIQUID EFFLUENTS oo tessese oo teessssioeesesesesseessioensesesesesioesssiesssbaeienssasebinmeaseesensmnnnn 77
1.1 Radiation Monitoring Instrumentauon and Controls .................................. vesiesaresen o

1.2 ©  Liquid Effluent Monitor Setpoint Determination ............ SR SRR SRR 77
1.2.1 Liquid Effluent MONItOrS ........cccceivervvrerreeeiencteneieessesneessesnsnssinsseisssiasssessasssassassssesss 77
1.2.2 Conservative Default Values .......ocvivenenirencsesnirencssnncsnsie eesenesesreesiiaseeernstaissensasaane 77
1.3 Liquid Effluent Concentration Limits - 10 CFR 20....:cceuseerrrvivnne: esitesintissassssenentsasseses W77
1.4  Liquid Effluent Dose Calculation - 10 CFR.50.............. RPN cesvedestiriionanassaossenasionnens 17
14.1 MEMBER OF THE PUBLIC Dose - Liquid Effluents.........ccosieeree R i
1.4.2 Simplified Liquid Effluent Dose Calculation ........coerimissiviniesionssnenescrsnesnsnesenens 77
1.5 ©  Liquid Effluent Dose Projections............ceeveerrrervenevareivreeiasessserenens rerereeteenessens JRRSR 77
1.6 . Representative SAMPLES ......c..cvveverrrrererereressrsesessrssessssssssssssssssssssarsrenss Creeeisnnsissaesonsanes w77
2.0  GASEOUS EFFLUENTS......ccocececiumuerivennn diresaressosirenneieds eivesasases rsieasisnsseriesresssesassenssesasssinonse 11
2.1  Radiation Monitoring Instramentation and Controls...................;;;..'....;...'..;.; ............ i 17
2.2 Gaseous Effluent Monitor Setpoint Determination.................... verenriverieenesnnannes rereereenreens 77
2.2.1 Plant Vent, FRVS......covmienrriernnresrninesssivesesessrsasnes reerererersesnaseeesssesnsrasaanees 77
222 Conservative Default Values ..........iciiivvnnnoivesionivnrssnessensenis esseedisdsaeessaes v 17
23 Gaseous Effluent Instantaneous Dose Rate Calculatlons 10 CFR 20 cvienennniienennn 77 *
2.3.1 ' Site Boundary DoSe Rate - NODIE GASES .....ivluwrrevivivessiseiseesserssseesessessessssessesneeseseons 77 i
232 Site Boundary Dose Rate - Radioiodine and. Partlculates..‘............................L ........ 77 ‘
. 24 Noble Gas Effluent Dose Ca.lculatlons 10 CFR 50 iiivnnanens dererenierssinisennivnneeieniinios 17 -
i 2.4.1 ° UNRESTRICTED AREA Dose - Noble Gases......................-.'.....; ............ rereereene W77
b 2.4.2 Simplified Dose Calculation for Noble Gases..........evvuererivmersenisiisssesnnne. ——
Z 25 Rad1010d1ne and Particulate Dose Calculations - 10 CFR 50.uviiniivincinniisisennenns 77
5 2.5.1 | UNRESTRICTED AREA Dose - Radioiodink and Particulates ................ccvo. e 17
A 252 Simplified Dose Calculation for Ra.d101od1nes and Particulates........c.cccevrveernnennne 77
Z - 2.6  Gaseous Effluent Dose PrOJectlon enesvostinrassenssnote s sttt sttt nrassons reeereens 77
» 3.0 SPECIAL DOSE ANALYSIS ff77
2 3.1 Doses Due to Activities Inside the SITE BOUNDARY ...ccooceioiimiciassmnsrssssssssnes -y,
= 3.2 Total Dose to MEMBERS OF THE PUBLIC - 40 'CFR 190 ...... wessesedsasiinentsesasssainesaenes 77
» 32.1 ! Effluent Dose Calculations..............cooceeeeeeeeeebrssrisssvseneri e — 77
g . 3.2.2  Direct Exposure Dose Determination...........cccceusererierersenes ierseiessenesnsnesssnenesaansaseren 77
%) 40 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM .............. RO i
o 4.1 Samphng PIOZIAM cocoivirenniisiiinisinnininceneessssasne brsinsnsssessuenisisesissassssssnsisesssssessssasss W77
e 4.2 Interlaboratory Comparison Program rerereiere it ebeae e rbesnesesiensaesarsberioneshersassnasnsassanerers T T
2 50 HCGS EXPLOSIVE GAS MONITORIN G PROGRAM ................ et st e ressaes verreneas 77
W
> ¢
@
8 &
= i
%. H | K
o 3 ] P
x -‘ '
7 { ! Page6of 153 r E
D L i ‘ &
B




USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

Hope Creek ODCM Rev. 23

: - TABLES -
 TABLE L.1: SURVEILLANCE FREQUENCY NOTATION ............................. st 14
TABLE 1.2: OPERATIONAL CONDITIONS ..ovoouummrvvvuuisnnnnirsssssssssnssnssssssssssnssssssssssnssnsassssssssssion eresnisensastsserens 15
TABLE 3.3.7.10-1: RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION .................... 20
TABLE 4.3.7.10-1: RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
- SURVEILLANCE REQUIREMENTS........ccccviiimnimmnnnenninsriiinssnsbansssiossesssssssssisssssissmssssessssassssssssssssnes cereeaes 22
TABLE 3.3.7.11-1: RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION............... 25
TABLE 4. 3 7.11-1: RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION .
. TABLE 4.11:1.1.1-1: RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM ......corens 32
TABLE 4.11.2.1.2-1: RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS PROGRAM............ 38
. TABLE 3.12.1-1: RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM ¥.......ccccconsummmrurvssesennens ... 48

TABLE 3.12.1-2: REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS IN ‘
ENVIRONMENTAL SAMPLES ........coniiiiitnrinincreiicsissmsesisisisessasssonassesasesesssrssssssssassossstrssessssssssinessasnes

TABLE 4.12.11: DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS®¢ @ 56
TABLE 1-1: PARAMETERS FOR LIQUID ALARM SETPOINT DETERMINATION .......ccconevrmmrrensessesssessrsneses 77
TABLE 1-2: SITE RELATED INGESTION DOSE COMMITMENT FACTOR, Alpeiriessionriinnsiissisessssorsriessonssanese 77
TABLE 1-3: BIOACCUMULATION FACTORS .......ccoviviriariveesrremsnsiinesnssesessiversereses ereseestsessesrestsstsrastisassrarsanese 77
TABLE 2-1: DOSE FACTORS FOR NOBLE GASES ....uucovevveetssiseneesseseossisessssesssessessssssions reertereeresssenssssesanarensens 77
TABLE 2-2: PARAMETERS FOR GASEOUS ALARM SETPOINT DETERIVHNATION.........; ........................... 77
TABLE 2-3: CONTROLLING LOCATIONS, PATHWAYS AND ATMOSPHERIC DISPERSION FOR DOSE
CALCULATIONSY ......ovccirenernineriissnimesstsssssssssssessssassissessersssstasassesssssessssssssssssssssesstnssssssssssssssssssssssssensnssasssssessssaasess 77
Table 2-4: Pathway Dose Factors - Atmospheric Releases, R(10) ..v.cuvrrireusersssnsrrsesiinnnnnsssssssssnssscsssssssnsssssssssasecss 77
: . TABLE A-1: CALCULATION OF EFFECTIVE MPC - HOPE CREEK ..........coumuummuenesssmnsssmmessssmssosssssosssnsssnssses 77
TABLE B-1: Adult Dose Contributions Fish and Invertebrate Pathways .................................................................. 77
TABLE C-1: Effective Dose Factors Noble Gases........... etereesaeaetsasaa sttt s et s ve SO et e e Re b e b s A e LRt sn R s s e s Rs R RS ee e s sRn e nanane s 77
TABLE D-1: Infant D0se COntriBULIONS ......vvvcuerssserssssnsrsssssensssssssssnssssmssssessasnsseisssssssssssssssssssnssenss Cevssanesenesssraanens 77
TABLE E-1: REMP Sample LOCRIONS .......cccvimivereimrisrisessssemsensnssiossrosesssissssssesssassesnsassensassssssostsasssastsrsssnassssssssassssas 77
TABLE F-1: Maximum Permissible Concentrations........ueveernssiivensinsics esnesasanseisamsesisasonsesasiss ereesresanienssasseneesennrere 77
FIGURES
Figure 5.1.1-1 Area Plot Plan Of Site................ S I, e SOOI |
Figure 1-1: Liquid Radwaste Treatment And Momtormg System.;.; ...... rareu s ssssaee e sessesesanens e iy
Figure 1-2: Solid Radwaste Processing SYSteML.........ovuivciesiumrsnsussnessssinsssssssssnissssssssssnss reereiarenaanes 17
Figure 2-1: Gaseous Radwaste Treatment System ... reiesreraees reeresiaeeseeeesarsaenrars SRRSO i
Figure 2-2: Ventilation Exhaist Treatment- System.............. fereeterreneneenens et sineneens SRR R 77
Figure E-1: Onsite Sampling LoCAtONS .. uuervesseriessemssivssnseseraseees et raserssnaes etreesrtseraeens worveseesienens 1T
Figure E-2: Off-Site Samplmg LOCALIONS ..ovvveivenivinnssivnrmmnisnenirsssisisisssasinesnenns OO AR |
N APPENDICES , . o
APPENDIX A: Evaluanon of Default MPC Value for Liquid Effluent Monitors................ TR i |
APPENDIX B: Technical Basis for Effective Dose Factors - Liquid EffUent .........conrnvrevrreseens R
APPENDIX C: Technical Basis for Effective Dose Factors - Gaseous Effluents........cc.cccovveeeniceriicnnranae 77
APPENDIX D: Technical Basis for Effective Dose Parameters - Gaseous Effluent..........ccceoreereccrivennnnne 77
APPENDIX E: Radlologlcal Environmental Monitoring Program......... Hresteni st be b s as 77
. APPENDIX F: Maximum Permissible Concentration (MPC) Values For Liquid Effluents ..ocoveveneueennnce 77

- Page 7 0f 153 |




US’ER.RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

‘The current licensing basis applies Maximum Pernnssxble Concentrations (MPCs) for radioactive liquid i

Hope Creek ODCM Rev. 23

HOPE CREEK NUCLEAR GENERATING STATION
OFFSITE DOSE CALCULATION MANUAL

INTRODUCTION

The Hope Creek Offsite Dose Calculation Manual (ODCM) is a supporting document to the Hope Creek

Technical Specifications. The previous Limiting Conditions for Operations that were contained in the

Radiological Effluent Technical Specrﬁcations (RETS) are now included in the ODCM as Radiological -
Effluent Controls (REC). The ODCM contains two parts: Part [ - Radlologwal Efﬂuent Controls and

Part o- Calculatronal Methodologres -

Part [ 1nc1udes the followmg:

o The Rad1ologlcal Efﬂuent Controls.and the Radrologlcal Envrronmental Momtonng Programs E
required by Technical Spe01ﬁcat10ns 6.8.4 l : é

J Descnpnons of the information that should be 1nc1uded in the Annual Radlolo grcal Envrronmcntal
Operatlng Report and the Annual Radioactive Efﬂuent Release Report requlred by Techmcal f
Specifications 6.9.1. 6 and 6 9 1 7 respectlvely ’

Part I descnbes methodolog1es and parameters-used for:l’ A ’ ,, o

o the calculation of rad10act1ve hqu1d and gaseous efﬂuent monitoring mstrumentanon alarm/tnp
setpomts and g-

o the calculation of radloactxve 11qu1d and gaseous concentratmns dose rates, cumulatlve quarterly .

and yearly doses, and projected doses , = o . \-

¥ ; : . l

Part II also contains a l1st and graplncal descnpt1on of the specific sample locatlons for the radrologlcal

env1ronmental monitoring program (REMP) and the hqu1d and gaseous waste treatment systems.

effluent concentration limits. Since the MPC values were removed from 10CFR20 effective 1/1/94, the ..
MPC values are provrded as Append1x F to the ODCM. As discussed in the Safety Evaluation By The
Office Of Nuclear Reactor Regulation Related to Amendment No.121, letters between the Nuclear

Management and Resources Council (NU MARC) concerning the differences between the “old” 10CFR20 -

and the “new” 10CFR20 allowed continued use of the 1nstantaneous release limits (MPCs). The : ?"-
NUMARE letter of April 28, 1993, concluded that the RETS that reference the “old” Part 20 are generally

more restnctwe than the comparable reqmrements of the “new” Part 20, and therefore, in accordance with

10 CFR 20.1008, the existing RETS could remain in force after the licensee implements the “new” Part |
20. The letter stated that the existing RETS which reference the “old” Part 20 would maintain the level of
required protection of pubhc health and safety, and would be cons1stent with the requlrements of the
“new” Part 20 _ . . 3 :

e
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PART I - RADIOLOGICAL EFFLUENT CONTROLS
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I @ LovernmmIONs

The following terms are defined so that uniform interpretation of these CONTROLS may be achié*)gd.
The defined terms appear in capitalized type.and are applicable throughout these CONTROLS. '

ACTION

1.1 ACTION shall be that part of a CONTROL which prescnbes remedial measures requlred under
designated conditions.

CHANNEL CALIBRATION S

1.4 A CHANNEL CALIBRATION ‘shall be the adjustment, as necessary, of the channel output ‘such that
it responds with the necessary range and accuracy to known values of the parameter that the channel
monitors. The CHANNEL CALIBRATION shall encompass the entire channel, including the required
sensor, alarm, display, and trip functions, and shall include the CHANNEL FUNCTIONAL TEST.
Calibration of instrument channels with resistance temperature detector (RTD) or thermocouple sensors
may consist of an in place qualitative assessment of sensor behavior and normal calibration of the
remaining adjustable devices in the channel. Whenever an RTD or thermocouple sensing element is
replaced, the next requlred CHANNEL CALIBRATION shall include an in place cross calibration that
compares the other sensing elements with the recently installed sensing monitor. The CHANNEL
CALIBRATION may be performed by means of any series of sequential, overlappmg, or total channel
steps so that the entire channel is cahbrated

CHANNEL CHECK '

1.5 A CHANNEL CHECK shall be the quahta’ave assessment of channel behavior durmg operation by
observation. This determination shall include, where possible, comparison of the channel indication and/or
.status with other indications and/or status denved from mdependent instrument channels ieasuring the
same parameter.

CHANNEL FUNCTIONAL TEST .
1.6 A CHANNEL FUNCTIONAL TEST shall be:

a. Analog channéls - the injection of a simulated signal into the channel as close to the | _
sensor as practicable to venfy OPERABILITY mcludmg alarm and/or tnp func'aons and
channel failure trips. B ‘

b. Blstable channels - the injection of a simulated signal into the sensor to vérify
’OPERABILITY mcludmg alarm and/or trip funchons

“USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

The CHANNEL FUNCTIONAL TEST may be performed by any series of sequentlal ovetlapping or total
channel steps such that the entire channel is tested.

CONTROL

1.10 The Limiting Conditions for Operatlon (LCOs) that were contamed in'the Radmlogmal Effluent
Technical Specifications were transferred to the OFFSITE DOSE CALCULATION MANUAL (ODCM)
. and were renamed CONTROLS. This is to distinguish between those LCOs that were retained in the
Technical. Spemﬁcatmns and those LCOs or CONTROLS that were transferred to the ODCM.
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. DEFINITIONS (Continued)

DOSE EQUIVALENT I-131 - ' :
1.11 DOSE EQUIVALENT I-131 shall be that concentratlon of I 131 (mlcrocunes per gram), which

alone would produce the same thyroid dose as the quantity and isotopic mixtire of [-131, 1-132, I-133,
I-134, and I-135 actually present. The thyroid dose conversion factors used for this calculation shall be
those listed in Table II of TID-14844 "Calculation of Distance Factors for Power and Test Reactor ‘
Sites." :

FREQUENCY NOTATION : .
1.17 The FREQUENCY NOTATION speclﬁed for the performance of Survedlance Requn'ements

shall correspond to the intervals deﬁned in Table 1.1.

MEMBER(S) OF THEPUBLIC - - : : ]
1.24. MEMBER(S) OF THE PUBLIC (10 CFR 20) Means any 1nd1vxdual except when that mdlvndual is
receiving an occupational dose. " -
MEMBER(S) OF THE PUBLIC (40 CFR 190) ‘Means any mdrvxdual that can receive a radiation do sein
the general environment, whether he may or.1hay not also be exposed to radiation in an occupation associated
with a nuclear fuel cycle. However, an mdxv1dua1 is not considered a member of the public during any period in
Wthh the md1v1dual is engage d in carrymg out any operation whlch is part of a nuclear fuel cycle. ‘

OFF-GAS RADWASTE TREATMENT SYSTEM (GASEOUS RADWASTE TREATMENT |

SYSTEM)
1.26 An OFF-GAS RADWASTE TREATMENT SYSTEM (GASEOUS. RADWASTE

TREATMENT SYSTEM) is any system ¢ dem gned and mstalled to reduce radioactive gaseous efﬂuents
by collecting primary coolant system offgases from the main condenser evacuation system and
providing for delay or holdup for the purpose of reducing the total radioactivity prior to release to the
environment.

OFFSITE DOSE CALCULATION MANUAL (ODCM) e . ' o
1.27 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology and

parameters. used i in the calculation of offsite doses due to radioactive gaseous and liquid effluents, in :
the calculation of gaseous and liquid efﬂuent momtonng alarm/tnp setpoints, and in the conduct of the !
radiological environmental monitoring program. The ODCM shall also contain 1 the Radioactive

Effluent Controls and Radiological Environmental Momtonng Programs required by Technical 3

Specrﬁcatron Section 6.8.4 and (2) descnptlons of the 1nformat10n that should be included in the - :
Annual Radiological Environmental Operatlng Report and the Annual Radxoactwe Effluent Release

Reports required by Technical Spemﬁcatmn Sections 6.9, 1 6 and 6.9.1.7, respectrvely ' g

OPERABLE - OPERABILITY S
128 A system, subsystem, train, component or device shall be OPERABLE or have OPERABILITY g
when it is capable of performing its specified function(s), and when all necessary attendant S E
instrumentation, controls, electrical power, cooling or seal Water, lubrication or other auxiliary
equipment that are required for the system, subsystem train, component or device to perform its
. functxon(s) are also capable of performmg therr related support function(s). L Carl i

S
¥
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Hope Creek ODCM Rev. 23

OPERATIONAL CONDITION - CONDITION
I 1.29 An OPERATIONAL CONDITION (i.e., CONDITION) shall be any one inclusive combmatlon
"~ of mode sthch posxtlon and average reactor coolant temperature as speclﬁed in Table 1.2,

PURGE - PURGING

1.34 PURGE or PURGING shall be the controlled process of discharging air or gas ﬁom a
conﬁnernent to mamtaln temperature pressure, humidity, concentration, or other operating condition,
in such a manner that replacement air or gas is requlred to purify the conﬁnement

RATED THERMAL POWER
1.35 RATED THERMAL POWER shall be a total reactor core heat transfer rate to the reactor
coolant of 3339 MWT.

REPORTABLE EVENT
1.37 A REPORTABLE EVENT shall be any of those conditions specified in Section 50.73 to 10CFR
Part 50 or IOCFR 72.75.

SITE BOUNDARY | |
1.41 The SITE BOUNDARY shall be that line beyond which the land or property is neither owned,
nor leased, nor otherwise controlled by the licensee.

SOURCE CHECK
1.43 SOURCE CHECK shall be the qualitative assessment of channel response when the channel
sensor is exposed to a source of increased radioactivity.

THERMAL POWER
1.47 THERMAL POWER shall be the total reactor core heat transfer rate to the reactor coolant.

UNRESTRICTED AREA

1.50 An UNRESTRICTED AREA shall be any area at of beyond the SITE BOUNDARY, access to
which is not controlled by the licensee for purposes of protection of individuals from exposure to
radiation and radioactive materials, or any area within the SITE BOUNDARY used for residential
quarters or for industrial, commercial, institutional, and/or recreational purposes.

VENTILATION EXHAUST TREATMENT SYSTEM

1.51 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine and radioactive material in particulate form in effluents by
passing ventilation or vent exhaust gases through charcoal adsorbers and/or HEPA filters for the
purpose of removing iodines or particulates from the gaseous exhaust stream prior to the release
to the environment. Such a system is not considered to have any effect on noble gas effluents.
Engineered Safety Feature (ESF) atmospheric cleanup systems are not considered to be
VENTILATION EXHAUST TREATMENT SYSTEM components.

Page 13 of 153
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. DEFINITIONS (Continued)

VENTING

1.52 VENTING shall be the controlled process of discharging air or gas from a conﬁnement to '

maintain temperature, pressure, humidity, concentration, or other operating condition, in such-a

manner that replacement air or gas is not provided or required during VENTING. Vent, used in

system names, does not xmply a VENTING process

TABLE 1.1: SURVEILLAN CE FREQUENCY NOTATION

NOTATION " FREQUENCY

S At least once per 12 hours.

D - At least once per 24 hours.

w At least once per 7 days.

M At least once per 31 days.

Q At least once per 92 days.

SA | At least once per 184 days.

A | At least oncevper 366 days.. -

R At least once per 1:8‘months (550 days).

S/U L ~ - Priorto each reactc;r startup.

P Pnor to each radloactlve release.

Z _ , Dunng startup, pnor to exceedmg 30% of

- RATED THERMAL POWER, if not performed _

_ T w1th1n the prev10us 7 days

N.A. , | | Not applicable.

R
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@ DernviTioNs (Continued)

TABLE 1.2: OPERATIONAL CONDITIONS

MODE SWITCH AVERAGE REACTOR
CONDITION POSITION v COOLANT TEMPERATURE
1. POWER bPERATION Run . o - Any temperature
2. STARTUP : Startup/Hot Standby Any temperature
3. HOT SHUTDOWN Shutdown™ ™ o > 200°F
4.COLD SHUTDOWN  Shutdown™* ™ - < 200°F*

5. REFUELING* Shutdown or Refuel “** | < 140°F

# The reactor mode switch may be placed in the Run, Startup/Hot Standby, or Refuel position to
test the switch interlock functions and related instrumentation provided that the control rods are
verified to remain fully inserted by a second licensed operator or other technically qualified
member of the unit technical staff. If the reactor mode switch is placed in the Refuel position,
the one-rod-out interlock shall be OPERABLE.

## The reactor mode switch may be placed in the Refuel position while a single control rod drive is
being removed from the reactor pressure vessel per Technical Specification 3.9.10.1. ’

*  Fuel in the reactor vessel with the vessel head closure bolts less than fully tensioned or with the
head removed. ‘ ' ’

** See Special Test Exceptions Technical Specification sections 3.10.1 and 3.10.3.

*#** The reactor mode switch may be placed in the Refuel position while a Singlé control rod is Being
" recoupled or withdrawn provided that the one-rod-out interlock is OPERABLE.

+ See Special Test Exception Technical Specification 3.10.8.

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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PARTI

RADIOLOGICAL EFFLUENT CONTROLS

SECTIONS 3.0 AND 4.0
CONTROLS
AND

SURVEILLANCE REQUIREMENTS
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I . 3/4 CONTROLS AND SURVEILLANCE REQUIREMENTS

N B e
USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

3/40 APPLICABILITY

CONTROLS

3.0.1 Compliance with the CONTROLS contained in the succeeding CONTROLS is required during the
OPERATIONAL CONDITIONS or other conditions specified therein; except that upon failure to meet
the CONTROLS the assomated ACTION requlrements shall be met

3.0.2 Noncomphance with a CONTROL shall exist when the requirements of the CONTROL and
associated ACTION requirements are not met within the specified time intervals. If the CONTROL is

restored pnor to explratlon of the specified nme intervals, completion of the ACTION requirements is not
required.

3.0.3 Whena CONTROL is not met, except as provided in the associated ACTION requirements, within
one hour action shall be initiated to place the unit in an OPERATIONAL CONDITION in which the
CONTROL does not apply by placing it, as applicable, in:

1. Atleast STARTUP within the next 6 hours,
2. Atleast HOT SHUTDOWN within the following 6 hours, and
3. At least COLD SHUTDOWN within the subsequent 24 hours.

Where correctlve measures are completed that permit operatxon under the ACTION requirements, the
ACTION may be taken in accordance with the specified time limits as measured from the time of failure
to meet the CONTROL.- Exceptions to these requirements are stated in the individual CONTROLS.

This CONTROL is not applicable in OPERATIONAL CONDITION 4 or 5.

3.0.4 Entry into an OPERATIONAL CONDITIONS or other specified condition shall not be made when
the conditions of the CONTROLS are not met and the associated ACTION requires a shutdown if they are
not met within a specified time interval. Entry into an OPERATIONAL CONDITION or other specified
condition may be made in accordance with ACTION requirements when conformance to them permits
continued operation of the facility for an unlimited period of time. This provision shall not prevent
passage through or to OPERATIONAL CONDITIONS as required to comply with ACTION
requirements. Exceptions to these requirements are stated in the individual CONTROLS.

3.05 quiip'ment removed from service or declared inoperable to comply with ACTIONS may be
returned to service under administrative control solely to perform testing to demonstrate its
OPERABILITY or the OPERABILITY of other equipment. This is an exception to CONTROL 3.0.2 for
the system returned to service under administrative control to perform the testing required to demonstrate
OPERABILITY.
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‘ APPLICABILITY (Continued)

SURVEILLANCE REQUIREMENTS

4.0.1 Suwéillancc Requirements shall be met during the OPERATIONAL CONDITIONS or other
conditions specified for individual CONTROLS unless otherwise stated in an individual Surveillance
Requirement

4.0.2 Each Surveillance Requirement shall be performed within the speclﬁed survelllance interval with a
maximum allowable extension not to exceed 25 percent of the specified surveillance interval.

4.0.3 Failure to perform a Surveillance ‘Requirement within the allowed surve111ance interval, defined by
CONTROL 4.0.2, shall constitute a failure to meet the OPERABILITY reqmrements for a CONTROL.
The time limits of the ACTION requirements are applicable at the time it is identified that a Surveillance
Requirement has not been performed. The ACTION requirements may be delayed for up to 24 hours to
permit the completion of the surveillance when the allowed outage time limits of the ACTION
requlrements are less than 24 hours. Surveillance Requlrements do not have to be performed on
inoperable equipment.

4.0.4 Entry into an OPERATIONAL CONDITION or other spemﬁed applicable condition shall not be *
made unless the Surveillance Requirement(s) associated with the CONTROLS have been performed
within the applicable surveillance interval or as otherwise specified. This provision shall not prevent
passage through or to OPERATIONAL ‘CONDITIONS as requn'ed to comply with ACTION
requirements.
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I . 3/4.3 INSTRUMENTATION

I 3/ 43.7.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION
CONTROLS |

3.3.7.10 In accordance with Hope Creek Technical Specifications 6.8.4.g.1, the radioactive liquid effluent
monitoring instrumentation channels shown in Table 3.3.7.10-1 shall be OPERABLE with their
Alarm/Trip setpoints set to ensure that the limits of CONTROL 3.11.1.1 are not exceeded. The:
Alarmy/Trip setpoints of these channels shall be determined and adjusted in accordance with the
methodology and parameters in the OFFSITE DOSE CALCULATION MANUAL (ODCM).

APPLICABILITY: During all liquid releases via these pathways.
ACTION: -

a. With a radioactive liquid efﬂuent monitoring instrumentation channel Alarm/Tnp setpomt
less conservative than required by the above CONTROL, immediately suspend the release
of radioactive liquid effluents monitored by the affected channel, or declare the channel
inoperable, or change the setpoint so it is acceptably conservative.

o

With less than the minimum number of radioactive liquid effluent monitoring
instrumentation channels OPERABLE, take the ACTION shown in Table 3.3.7.10-1.
Exert best efforts to return the instrument to OPERABLE status within 30 days and, if
unsuccessful, explain in the next Radioactive Efﬂuent Release report why the inoperability
was not corrected in a timely manner.

C. The provisions of CONTROL 3.0.3 are not applicable.

- SURVEILLANCE REQUIREMENTS

4.3.7.10 Each radioactive liquid effluent monitoring instrumentation channel shall be demonstrated
OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK, CHANNEL
CALIBRATION, and CHANNEL FUNCTIONAL TEST at the frequencxes shown in Table
4.3, 7 10-1. ,

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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TABLE 3.3.7.10-1: RADIOACTIVE_LIOUID EFFLUENT MONITORING INSTRUMENTATION
" MINIMUM
o CHANNELS
; INSTRUMENT __ __ _ . OPERABLE ACTION
1. RADIOACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE
a. Liquid Radwaste Discharge Line to the Cooling | o 1 110
Tower Blowdown Line
A _ b.. Turbine Building Circulating Water Dewatermg Sump o 1 -110
Discharge Line to the Cooling Tower* - ' )
2. RADIOACTIVITY MONITORS PROVIDING ALARM BUT NOT
PROVIDING AUTOMATIC TERMINATION OF RELEASE
a. Cooling Tower Blowdown Effluent -~ = - 1 111
3. FLOW RATE MEASUREMENT DEVICES
o o a. Liquid Radwaste Dlscharge Llne to the Coolmg L ? 1 112
Tower Blowdown Line : B '
b. Cooling Tower Blowdown Weir - S 1 112
c. Turbine Building Clrculatmg Water Dewatenng Sump . . N/A N/A

Discharge Line¥*
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TABLE 3.3.7.10-1 (Continued)
T ABLE NOTATION

ACTION 110.- With the number of channels OPERABLE less than requlred by the Minimum |

Channels OPERABLE requirement, effluent releases via this pathway may continue -
provided that prior to initiating a release:

a. At least two independent samples are analyzed in accordance with CONTROL
4.11.1.1.2, and . _

b. At least two techmcally quahﬁed members of the Facrhty Staff mdependently
verify the release rate calculations and discharge line valving; |

Otherwise, suspend release of radioactive effluents via this pathway.

ACTION 111 - With the number of channels OPERABLE less than required by the Mmlmum Channels
OPERABLE requirement, effluent releases via this pathway may continue provided
that, at least once per 12 hours, grab samples are collected and analyzed for principal
gamma emitters, I-131, and dissolved and entrained noble gases at the lower limits of
detection required in ODCM CONTROL Table 4.11.1.1.1-1.B, and the Surveillance

Requ1rement 4.11.1.1.2 is performed. Otherwise, suspend the release of radroactlve
effluents via this pathway.

ACTION 112 - With the number of channels OPERABLE less than required by the Minimum Channels
OPERABLE requirement, effluent releases via this pathway may continue provided the
flow rate is estimated at least once per 4 hours during actual releases. Pump
performance curves generated in place may be used to estimate flow.

See Appendix A for setpomt detenmnatxon for the Turbine Burldmg Crrculatmg Water . -
Dewatering Sump (TBCWDWS). Different setpoints are established for this monitor based on
its use for batch release or continuous release.. Automatic termination of releases from the -
TBCWDWS is'by trip of the sump pump(s). ACTION 110 only apphes to batch releases for
the TBCWDWS. Contmuous releases are not authonzed with the TBCWDWS radratxon
momtor moperable '

e » There are no drscharge process flow rate measurement devices for this pathway. Conservative
assumptions are made for release rates. The maximum release rate from the sump is 100-gpm.
This value should be used for setpoint calculations to determine comphance with CONTROL
3.11.1.1. More realistic values may be used to calculate total activity released and dose

consequences. Actual values should be used zf process flow measurement devices are
installed.
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~ TABLE 4.3.7.10- 1 RADIOACT IVE LIOUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREMENTS

Lo e CHANNEL |
CHANNEL . SOURCE CHANNEL "FUNCTIONAL
INSTRUMENT CHECK _~ ~ CHECK CALIBRATION TEST
1. RADIOACTIV ITY MONITORS PROVIDING ALARM AND |
AUTOMATIC TERMINATION OF RELEASE
a. L1qu1d Radwaste Dlscharge Lme to the Coolmg D - P "R(3) . QM)
Tower Blowdown Line - : e - '
b. Turbine Building Circulating Water Dewatering D(5) M - RQ3) - Q(1)(6)
Sump Discharge Line to the Cooling Tower - ‘ : '
~ 2. RADIOACTIVITY MONITORS PROVIDING ALARM BUT
NOT PROVIDING AUTOMATIC TERMINATION OF RELEASE
" 7777 a Cooling Tower Blowdown Efﬂuent D M - R(3) Q2
3. FLOW RATE MEASUREMENT DEVICES _
a. Liquid Radwaste Dlscharge Lme to Coolmg _.D(4)'5 o NA = R Q
Tower Blowdown Lme o ‘ :
b. Coolmg Tower Blowdown ,Wéir o ' ID(4) _ o NA. ~ . - R Q
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TABLE 4.3.7.10-1 (Continued)
TABLE NOTATIONS
The CHANNEL FUNCTIONAL TEST shall demonstrate that automatic isolation of

release from this pathway and control room alarm annunciation occur if any of the
followmg conditions exist:- ¥ :

1. Instrument indicates measured levels at or above the Alarm/Trip setpoint, or
2. Circuit failure, or
3. Instrument indicates a downscale failure.

The CHANNEL FUNCTIONAL TEST shall also demonstrate that control room alarm
annunciation occurs if any of the followmg conditions exist:

1. . Instrument 1nd1cates measured levels at or above the Alarm/Trip setpomt, or
2. Circuit fallure, or

3. Instrument indicates a downscale failure,

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Bureau of Standards (NBS)/National
Institute of Standards and ’I‘estmg (NIST) or using standards that have been obtained
from suppliers that participate in assurance activities with NBS/NIST. These standards
shall permit calibrating the system over its intended range of energy and measurement
range. For subsequent CHANNEL CALIBRATION, sources that have been related to
the initial calibration or are NBS/NIST traceable shall be used.

CHANNEL CHECK shall consist of verifying indication of flow during periods of

 release. CHANNEL CHECK shall be made at least once per 24 hours on days on which
. c‘ontinuous periodic, or batch releases are made.

In addmon to perforrmng channel check on rad monitor, PERFORM:

CHANNEL CHECK daily, mcludmg venﬁcatlon of sample ﬂow through the radlatlon
monitor during sump pump operation.

Isolation is demonstrated by securing the discharge pump during the functional check
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3/4.3 INSTRUMENTATION
3/4.3.7.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

CONTROLS .

3.3.7.11 In accordance with Hope Creek Technical Specifications 6.8.4.g.1, the radioactive
gaseous effluent monitoring instrumentation channels shown in Table 3.3.7.11-1 shall be
OPERABLE with their alarmi/trip setpoints set to.ensure that the limits of CONTROLS 3.11.2.1
are not exceeded. The alarm/trip setpoints of these channels meeting CONTROLS 3.11.2.1 shall
be determined and adjusted in accordance with the methodology and parameters in the ODCM.

APPLICABILITY: As shown in Table 3.3.7.11-1.

ACTION:

a. With a radioactive gasecus effluent monitoring instrumentation channel alarm/trip
setpoint less conservative than required by the above CONTROL,; immediately
suspend the release of radioactive gaseous effluents monitored by the affected
channel, or declare the channel inoperable, or change the setpoint so it is
acceptably conservative.

b. With less than the minimum number of radioactive gaseous effluent monitoring

instrumentation channels OPERABLE, take the ACTION shown in Table
. 3.3.7.11-1. Exert best efforts to return the instrument to OPERABLE status
- within 30 days and, if unsuccessful, explain in the next Radioactive Effluent
Release Report pursuant to CONTROL. 6 9.1.7 why th1s 1noperab1hty was not
corrected in a tlmely manner

c. The prov1310ns of CONTROLS 3.0. 3 are. not apphcable

SURVEILLANCE -REQUIREMENTS'

4.3.7.11 Each radioactive gaseous effluent monitoring instrumentation channel shall be
demonstrated OPERABLE by performance of the CHANNEL CHECK, SOURCE CHECK,
CHANNEL CALIBRATION, and CHANNEL FUNCTIONAL TEST operatlons at the

frequenmes shown in Table 43.7.11-1.
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TABLE 3.3.7.11-1: RADIOACTIVE GASEOQUS EFFLUENT MONITORING INSTRUMENTATION

MINIMUM
CHANNELS
INSTRUMENT OPERABLE APPLICABILITY ACTION -
DELETED
2.  FILTRATION, RECIRCULATION AND VENTILATION
MONITORING SYSTEM
a. Noble Gas Activity Monitor 1 * 123
b. Iodine Sampler 1 * 125
c. Particulat:e Saxﬁpler 1 * 125
d. Flov;' Rate Monitor 1 | * 122
e S@pler Flow Rate Monitor 1 * 122
3. . SOUTH PLANT VENT MONITORING SYSTEM
" a Noble Gas Activity Monitor 1 * 123
b. Todine Sampler o 1 * 125
c. Particulate Sampler 1 * 125 |
d. Flow Rate Monitor 1 * 122
e. Sampler Flow Rzité Mo;litor 1 * 122
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B TABLE 3.3.7.11-1(Continued)
' RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION
MINIMUM
| | CHANNELS :
INSTRUMENT OPERABLE APPLICABILITY . ACTION
4. NORTH PLANT VENT MONITORING SYSTEM
a Noblé Ga; Activitﬁr Monito; 1 * 123
b ‘Iédine Safnplér - : 1 * - 125
¢ Particulate Sampler | 1 . 125
d. Flow Rate Monitor A 1 * 122
e SamplerFlow Rate Monitor 1 . 122
T e | Page 26 of 153
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TABLE 3.3.7.11-1 (Continued)
TABLE NOTATION

* At all times

ACTION 122 - With the number of channels OPERABLE less than required by the Minimum
; Channels OPERABLE requirement, effluent releases via this pathway may -
continue provided the flow rate is estimated at least once per 4 hours.
Otherwise, suspend release of radioactive effluents via this pathway. -

ACTION 123 - With the number of channels OPERABLE less than required by the Minimum
Channels OPERABLE requirement, effluent releases via this pathway may -
continue prov1ded grab samples are taken at least once per 12 hours and these
samples are analyzed for principal gamma emitters (noble gases) at the lower
limits of detection required in ODCM CONTROL Table 4.11.2.1.2-1.A or B
within 24 hours. Otherwise, suspend release of radioactive effluents via thxs

, pathway

ACTION 124 - DELETED

ACTION 125 - With the number of channels OPERABLE less than required by the Minimum
’ Channels OPERABLE requirement, effluent releases via this pathway may
- continue provided that within 8 hours samples are continuously collected with
auxiliary sampling equipment as required in Table 4.11.2.1.2-1.
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UIREMENTS

TABLE 4.3.7.11-1: RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE RE
- o . CHANNEL  MODES IN WHICH
CHANNEL. SOURCE CHANNEL ~ FUNCTIONAL SURVIELLANCE

INSTRUMENT CHECK i CHECK CALIBRATION TEST - REQUIRED
1. DELETED o L -
2. FILTRATION, RECIRCULATION AND VENTILATION * -
MONITORING SYSTEM o »
a. Noble Gas Activity Monitor D M RQ - Q) .
b. lodine Sampler ' w NA.  NA  © NAS *.
Particulate Sampler SW N.A. © ~ NA - N.A. *
d. Flow Rate Monitor D - NA. = R: B Q" _ *
- . ...€. Sampler Flow Rate Momitor.~: o —ime ~D v - NA~ ~R- ‘ . Q *
3. SOUTH PLANT VENT SYSTEM o
a. Noble Gas Activity Monitor D M CORE G Q) .
b. Iodine Sampler W NA. - PNA. . NA. *
c. Particulate Sampler W NA. L ;}N;A. N.A. *
d. Flow Rate Monitor D : NA - ~Ro - Q : *
e. Sampler Flow Rate Monitor D " N.A. R Q *
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TABLE 4.3.7.11-1(Continued)
' RADIOACTIVE GASEOQUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

. CHANNEL MODES IN WHICH
CHANNEL  SOURCE CHANNEL FUNCTIONAL SURVIELLANCE

INSTRUMENT ; CHECK CHECK CALIBRATION TEST REQUIRED

4. NORTH PLANT VENT SYSTEM

M R(2) Q1) .

~ a. Noble Gas Activity Monitor D
'b. lodine Sampler W N.A. NA. - . NA *
c. Particulate Sampler W N.A. N.A. N.A. - *
d. Flow Rate Monitor D NA. - R Q | *
. Sampler Flow Rate Monitor D NA. R S Q *
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TABLE 4.3.7.11-1 (Continued)
'TABLE NOTATION

At all times

The CHANNEL FUNCTIONAL TEST shall also demonstrate that the control room alarm
annunciation occurs if any of the following conditions exist:

L. Instrument indicates méasured levels above the alarm setpoint.
2. Circuit failure.
3. Instrument indicates a downscale failure:

The initial CHANNEL CALIBRATION shall be performed using one or more of the
reference standards certified by the National Bureau of Standards (NBS)/National Institute
of Standards and Testing (NIST) or using standards that have been obtained from suppliers
that participate in measurement assurance activities with NBS/NIST. These standards shall
permit calibrating the system over its intended range of energy and measurement range. For
subsequent CHANNEL CALIBRATION sources that have been related to the initial
calibration or are NBS/NIST traceable shall be used.

s
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3/4.11 RADIOACTIVE EFFLUENTS
3/4.11.1 LIQUID EFFLUENTS

3/4.11.1.1 CONCENTRATION

CONTROLS

3.11.1.1 In accordance with the Hope Creek Technical Specifications 6.8.4.g.2 and 3, the
concentration of radioactive material released in liquid effluents to UNRESTRICTED AREAS (See
Figure 5.1.1.1-1) shall be limited to the concentrations specified in 10 CFR Part 20, Appendix B,
Table II, Column 2 for radionuclides other than dissolved or entrained noble gases. For dissolved or

" entrained noble gases, the concentration shall be limited to 2 x 10* microcuries/ml.

APPLICABILITY: At all times.
ACTION:
With the concentration of radioactive material released in liquid effluents to UNRESTRICTED

AREAS exceeding the above limits, immediately restore the concentration to within the above
limits. ' '

SURVEILLANCE REQUIREMENTS

4.11.1.1.1 Radioactive liquid wastes shall be sampled and analyzed according to the sampling and
analysis program in Table 4.11.1.1.1-1. '

4.11.1.1.2 The results of the radioactivity analyses shall be used in accordance with the
methodology and parameters in the ODCM to assure that the concentrations at the point of release -

. are maintained within the limits of CONTROL 3.11.1.1.
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TABLE 4.11.1.1.1-1: RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS PROGRAM

i
"

i '
»

-+ Lower Limit
.| Minimum of Detection
Liquid Release Sampling:| Analysis Type of Activity (LLD)®
Type Frequency | Frequency Analysis (uCi/ml)
A. Batch Waste P P '

1) Release® Each Batch,| Each Batch | Principal Gamma .
Sample & | Emitters® 5x10™
Tanks _ :

| 1131 1x10°
2) Turbine Building P M Dissolved and
‘Circulating Water One | Entrained Gases 1x10°
Dewatering Sump | gaich/M (Gamma Emitters)
when released in p ; H-3
Batch Mode* . Each Batch'| Composite® | | 1x10°
; ross Alpha 1x107
P Sr-89, St-90 .
Each Batch | Composite® 5x10
o Fe-55 |
° 1x10°
B. Continuous M Principal Gamma g
Releases® N/A Composite | Emitters® 3x10
1) Station Service
Water System
(SSWS) (If
contaminated as
indicated by SACS I-131 .
or RACS system) 1x10°
2) Turbine Building Wk M Dissolved and
Circulating Water Grab Entrained Gases 1x103
Dewatering Sump* Sample
NA H'3 -5
Composite ¥ 1x10
Gross Alpha ‘
o8 AP 1x107
NA St-89, Sr-90 3
Composite ¥ n 5x10
Fe-55
re 1x10°
. Page320f153
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TABLE 4.11.1.1.1-1 (Continued)
. TABLE NOTATION
a. The LLD is defined, for purposes of these CONTROLS as the smallest concentration of
radioactive material in a sample that will yield a net count, above system background, that
-will be detected with 95% probability with only 5% probability of falsely concludmg thata

blank observation represents a "real" signal.

For a partrcular measurement system which may 1nc1ude radlochemrcal separanon

LLD - _ 4 660 Sh o
EeVe 2.22E6 OY o exp(—AAt)
Where: - | - |

LLD is the "a priori" lower limit of detection as defined above, as mlcrocunes per umt mass
or volume, o

4 66 is the statistical factor from NUREG 1302

Sb is the standard devxatlon of the background countlng rate or of the countmg rate ofa
blank sample as appropriate, as counts per minute,

E is the countlng efﬁclency, as counts per dlsmtegra'uon

V is the sample size'in umts of mass of volume, :

2 22E6 is the number of dlslntegrattons per mmute per mlcrocune

Y is the ﬁ'actronal radlochemlcal yleld when applicable, - |

7\. is the radloactrve decay constant for the particular radlonuchde (sec™), and

At for plant effluents is the elapsed tlme between nudpomt of sample collectton and txme of
counting (sec). *

Typical values of E, V, Y, and At should be used in the calculation.
It should be recognized that the LLD is defined as an a priori (before the fact) limit

representing the capability of a measurement system and not as an a postenon (after the
fact) limit for a particular measurement. : :

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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b y
3

TABLE4 11. 1 1. l 1 Contlnued

TABLE NOTATION

b. A batch release is the discharge of liquid wastes of a discrete volume. Prior to sampling for
analyses, each batch shall be isolated, and then thoroughly mixed by a method described in
the ODCM to assure representatlve sampling.

c. The pnnmpal gamma emitters for which the LLD CONTROL apphes excluswely are: Mn-

54, Fe-59, Co-58, Co-60, Zn-65 Mo-99 Cs-134, Cs-137, and Ce-141. Ce-144 shall also be
measured, but with an LLD of 5 x 10, This list does not mean that only these nuclides are
to be considered. Other peaks that are identifiable; together with the above nuclides, shall
also be analyzed and reported in the Radioactive Effluent Release Report pursuant to
CONTROL 6.9.1.7.

d.”  A‘composite sample is one in which the quantity of liquid sampled is proportional to the
quannty of liquid waste dlscharged and in which the method of sampling employed results
in a specimen that is representative of the liqulds released

e. A continuous release is the dlscharge of liquid wastes of a nondlscrete volume e.g., froma
volume of a system that has-an- mput ﬂow durmg the continuous release. -

* The Turbine Building Circulating Water Dewatering Sump is a normal radwaste discharge
pathway and is monitored as such because of possible contamination from the Turbine Building
Ventilation drains. Securing the sump pump provides discharge termination. Siphoning does not
occur.do to the differential height between the sump and the discharge point. Releases from the
TBCWDS below the setpoint of 2X background are considered continuous releases. Sampling of
continuous releases is performed using'a continuous composite sampler. Samples for analyses
requlred in Table 4.11.1.1.1-1 for continuous releases are obtained from the composite sampler.
Releases from the sump at levels at or above 2x background may be performed as batch releases.
Samples for analyses required in Table, 4.11.1.1.1-1 for batch releases are obtained from the sump.

ok The grab sample from the Turbine Bmldmg C1rculat1ng Water Dewatering Sump for dmsolved
and entramed noble gases is required Monthly from the compos1te sampler.

&

o
]
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.1.2 DOSE

CONTROLS

3.11.1.2" In accordance with Hope Creek Technical Specifications 6.8.4.g.4 and 5, the dose or dose
commitment to a MEMBER OF THE PUBLIC from radioactive materials in liquid effluents
teleased from each reactor umt to UNRESTRICTED AREAS (see Figure 5.1.1-1) shall be limited:

a.

Dunng any calendar quarter to less than or equal to 1.5 mrem to the total body and to
less than or equal to 5 mrem to any organ, and

During any calendar year to less than or equal to 3 mrem to the total body and to less
than or equal to 10 mrem to any organ.

APPLICABILITY At all times.

ACTION:

a.

With the calculated dose from the release of radloactlve matenals in liquid effluents
exceeding any of the above limits, prepare and submit to the Commission within 30
days, pursuant to Technical Specification 6.9.2, a Special Report that identifies the
cause(s) for exceeding the limit(s) and defines the corrective actions that have been
taken to reduce the releases and the proposed corrective actions to be taken to assure

‘that subsequent releases will be in compliance with the above limits. -

. The provisions of CONTROL 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.1.2: Cumulative dose contributions from liquid effluents for the current calendar quarter and
the current calendar year shall be determined in accordance with the methodology and parameters
in the ODCM at least once per 31 days. :
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3/4.11 RADIOACTIVE EFFLUENTS

3/4,11.1.3 LIQUID WASTE TREATMENT SYSTEM
CONTROLS

3.11.1.3 In:accordance with the Hope Creek Technical Specifications 6.8:4.g.6, the liquid radwaste
treatment system shall be OPERABLE and appropriate portions of the system shall be used to.
reduce the radioactive materials in liquid wastes prior to their discharge when the projected doses
due to the liquid effluent, from each reactor unit, to UNRESTRICTED AREAS (see Figure 5.1.1-1)
would exceed 0.06 mrem to the total body or 0.2 mrem to any organ in any 31-day period.

APPLICABILITY At all tlmes

ACTION

a. . With radioactive liquid waste being discharged and in excess of the above limits and any
portion of the liquid Radwaste treatment system not in operation, prepare and submit to
: the Commission within 30 days, pursuant to Technical Specification 6.9.2, a Special
© Report that includes the following information:

1. - Explanation of why liquid radwaste was being discharged without freatment

' - identification of any moperable equlpment or subsystems, and the reason for the
1noperab111ty, . -

2. Actlon(s) taken to restore the 1noperable equlpment to OPERABLE status, and

3 Summary description of action(s) taken to prevent a recurrence.

b. The provisions of CONTROL 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.1 3 1 Doses due to 11qu1d releases from each reactor unit to UNRESTRICTED AREAS shall
be projected at least once per 31 days in accordance with the methodology and parameters in the

- ODCM.

4.11.1.3.2 The installed liquid Radwaste treatment system shall be demonstrated OPERABLE by
meeting CONTROLS 3.11.1.1 and 3.11.1.2.
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3/4.11 RADIOACTIVE EFFLUENTS
3/4.11.2 GASEOUS EFFLUENTS

3/4.11.2.1 DOSE RATE

CONTROLS .

3.11.2.1 In accordance Witl1 the Hope Creek Technical Specifications 6.8.4.g.3 and 7, the dose rate
due to radioactive materials released in gaseous effluents from the site to areas at and beyond the
SITE BOUNDARY (see Figure 5.1.1-1) shall be limited to the following:

a. . Fornoble gases Less than or equal to 500 mrem/yr to the total body and less than or
' equal to 3000 mrem/yr to the skin, and

b.  Foriodine-131, iodine-133, tritium, and for all radionuclides in particulate form with
" half-lives greater than 8 days: Less than or equal to 1500 mrem/yr to any organ

APPLICABILITY: At all times.
ACTION: |

With the dose rate(s) exceeding the above limits, immediately restore the release rate to w1th1n the
above limit(s). :

SURVEILLANCE REQUIREMENTS

4.11.2.1.1 The dose rate due to noble gases in gaseous effluents shall be determined continuously
to be within the above limits in accordance with the methodology and parameters in the ODCM.

4.11.2.1.2 The dose rate due to iodine-131, iodine-133, tritium, and all radionuclides in particulate
form with half-lives greater than 8 days in gaseous effluents shall be determined to be within the
above limits in accordance with the methodology and parameters in the ODCM by obtaining
representatlve samples and performing analyses in accordance with the sampling and analysis
program specified in Table 4.11.2.1.2-1,
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Lower Limit

Page 38 of 153

Minimum of Detection
Gaseous Release Sampling Analysis Type of Activity (LLD)®
Type Frequency Frequency Analysis (uCi/ml) -
A. Containment P P | Principal Gamma 1x10*
PURGE | Bach PURGE® | Each PURGE® | Emitters®
Grab Sample P H-3 (oxide) 1x10°
B. North Plant Vent ME-@ | Principal Gamma- 1x10
South Plant Vent | Grab Sample M© Emitters®
FRVS @ |
| | H-3 (oxide) - 1x10°
C. All Release Continuous®® wo . o
Types as Charcoal 1-131 1x10"2
listed in A Sample .
and B above ;
wo Principal Gamma o
; (e) : -11
Continuous'® Particulate Emitters® 1x10
Sample
Continuous® Q Gross Alpha 1x107"!
' Composite
! Particulate °
Sample
Continuous®® Q S1-89, S1-90 1x10™
Composite
Particulate .
Sample. L .
Continuous® | Noble Gas . Noble Gasses - 1x10°8
o Monitor - -Gross Beta or - -
: Gamma
;ﬂ
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TABLE 4.11.2.1.2-1 (Continued)
TABLENOTATION

The LLD 1s deﬁnemeable4 11.1.1.1-1

The pnnc1pa1 gamma emitters for which the LLD CONTROL apphes exclusxvely are the
following radionuclides: Kr-87, Kr-88, Xe-133, Xe-133m, Xe-135, and Xe-138 for-noble gas
releases and Mn-54, Fe-59, Co-58, Co-60, Zn-65, Mo-99, I-131, Cs-134, Cs-137, Ce-141
and Ce-144 in iodine and particulate emissions. This list does not mean that only these
nuclides are to be considered. Other gamma peaks that are identifiable, together with those of
the above nuclides, shall also be analyzed and reported in the Radloactlve Efﬂuent Release
Report pursuant to CONTROL 6.9.1.7. -

Sampling and analysis shall also be performed following shhtdown, startup'or a THERMAL
POWER change exceeding 15% of RATED THERMAL POWER within a 1-hour period.
This requirement does not apply if:

1. Analysis shows that the DOSE EQUIVALENT I-131 concentration in the pnmary
- .. coolant has not- 1ncreased more than a factor of three; and-

2. . The noble gas momtor shows. that efﬂuent act1V1ty has not 1ncreased by more than a
factor of three : e

Tntxum grab samples shall be taken at least once per 7 days from the spent fuel pool area,
_ whenever fuel is in the spent fuel pool.

The ratio of the sample ﬂow rate to the sampled stream flow rate shall be known for the time
_period covered by each dose or dose rate calculation made in aceordance with CONTROLS
3.11.2.1,3.11.2.2 and 3.11.2.3. :

- Samples shall be changed at least once per 7.days and analyses shall be completed within 48
hours after changing , or after removal from sampler. Sampling shall also be performed at
least once per 24 hours for at least 7 days following each shutdown, startup or THERMAL .
POWER change exceeding 15 percent of RATED THERMAL POWER in 1 hour and
analyses shall be completed within 48 hours of changing. When samples collected for 24
hours are analyzed, the corresponding LLDs may be increased by a factor of 10. This
requirement does not apply if (1) analysis shows that the DOSE EQUIVALENT I-131
concentration in the primary coolant has not increased more than a factor of 3; and (2) the
noble gas monitor shows that effluent activity has not increased by more than a factor of three.

Table 4.11.2.1.2-1, Notations “c”, and “f” do not apply. Monthly samples for principle
gamma emitters and tritium are required only if the FRVS Vent Fan(s) is in service greater
than 8 hours. For noble gas and tritium, representative samples of Reactor Building may be
obtained for compliance in lieu of skid samples. FRVS continuous samples required when
FRVS Vent Fan(s) is in service for greater than 2 hours,
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2.2 DOSE - NOBLE GASES

CONTROLS

3.11.2.2 In accordance w1th the Hope Creek Techmcal Spemﬁcatlon 6.8. 4 g 5 and 8, the air dose
due to noble gases released in gaseous effluents, from-each reactor unit, to-areas at and beyond the
SITE BOUNDARY (see Flgure 5.1. l 1) shall be hmxted to the followmg o

“During any calendar quarter: Less than or equal 05 mrad for gamma radlatlon and less
than or equal to 10 mrad for beta radlatlon and - T i

Durmg any calendar year: Less than or equal to.10 mrad for gamma radlatxon and less

than or equal to 20 mrad for beta radlatlon

APPLICAB ILITY At all times.

ACTION:

a.

With the calculated air dose from radioactive noble gases in gaseous effluents exceeding
any of the above limits, prepare and submit to the Commission within 30 days, pursuant

" to Techinical Specification 6.9.2, a Special Report that identifies the cause(s) for

exceeding the limit(s) and defines the corrective actions that have been taken to reduce
the release and the proposed corrective actions to be taken to assure that subsequent

- releases will be in compliance with the above limits; * .-

~ The provisions of CONTROLS 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.2 Cumulatwe dose contnbutlons for the current calendar quarter and current-calendar year
for noble gases shall bé determined i in taccordance w1th the methodology and parameters in the

ODCM at least once per 31 days

Foarera Lo I

T
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2.3 DOSE - IODINE-131, IODINE-133, TRITIUM, AND RADIONUCLIDES IN
PARTICULATE FORM

CONTROLS

3.11.2.3 In accordance with Hope Creek Technical Specification 6.8.4.g.5 and 9, the dose to a
MEMBER OF THE PUBLIC from iodine-131, iodine-133, tritium, and all radionuclides in
particulate form with half-lives greater than 8 days in gaseous effluents released, from each reactor
unit, to areas at and beyond the SITE BOUNDARY (see Figure 5.1.1-1) shall be limited to the

following:
a. . Duringany calendar quarter: Less than or equal to 7.5 mrem to any organ and,
b. During any calendar year: Less than or equal to 15 mrem to any organ.

APPLICABILITY: Atall times.
ACTION:

a. With the calculated dose from the release of iodine-131, iodine-133, tritium, and
radionuclides in particulate form with half-lives greater than 8 days, in gaseous
effluents exceeding any of the above limits, prepare and submit to the Commission
within 30 days, pursuant to Technical Specification 6.9.2, a Special Report that
identifies the cause(s) for exceeding the limit and defines the corrective actions that
have been taken to reduce the releases and the proposed corrective actions to be taken
to assure that subsequent releases will be in compliance with the above limits.

b. The provisions of CONTROLS 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS “

4.11 2 3 Cumulatlve dose contributions for the current calendar quarter and current calendar year

- for iodine-131, iodine-133, tritium, and radionuclides in particulate form with half-lives greater
than 8 days shall be determined in accordance with the methodology and parameters in the ODCM
at least once per 31 days.

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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3/4.11 RADIOACTIVE EFFLUENTS
3/4.11.2.4 GASEOUS RADWASTE TREATMENT L v

CONTROLS

3.11. 2 4 In accordance with Hope Creek Technical Specifications 6.8.4.g.6, the GASEQUS
RADWASTE TREATMENT SYSTEM shall be i in operatlon .

APPLICABILITY ‘Whenever the main condenser steam Jet air ejector isin operatlon

ACTION o

a. - With gaseous radwaste from the main condenser air ejector system being discharged
. without treatment for more than 7 days, prepare and submit to the Commission within
30 days, pursuant to Technical Specxﬁca’uon 6.9.2, a Special Report that includes the
following information: ?

1. Identification of any inoperable equlpment or subsystems, and the reason for the
inoperability, ‘ l

2. Actlon(s) taken to restore the moperable equlpment to OPERABLE status, and 3

),
H

3. Summary descnptlon of acnon(s) taken to prevent a recurrence.

‘b, The prowswns of CONTROL 3.0.3 are not apphcable

emmerocn ity

»
SURVEILLANCE REQUIREMENTS

4.1 1.2.4' The readings of the relevant instruments sha;Il be checked every 12 hours when the main
condenser air ejector is in use to ensure that the gaseous radwaste treatment system is functioning.

3
i

e
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3/4.11 RADIOACTIVE EFFLUENTS
3/4.11.2.5 VENTILATION EXHAUST TREATMENT

CONTROLS

3.11. 2 5 In accordance with Hope Creek Technical Specifications 6.8.4.8.6, the VENTILATION
EXHAUST TREATMENT SYSTEM for the Reactor Building and the Service and
- Radwaste Building shall be OPERABLE and the appropriate portions of the system shall
- be used to reduce release of radioactivity when the projected dose in 31 days due to
gaseous effluent releases from each unit to areas at and beyond the SITE BOUNDARY
(see Figure 5.1.1-1), would exceed:
a. 0.2 mrad to air for gamma radiation, or
b. 0.4 mrad to air for b‘eta radiation, or
¢. 0.3 mrem to any organ of a MEMBER OF THE PUBLIC
APPLICABILITY: At all times.
ACTION:
a.  With radioactive ventilation exhaust being discharged without treatment and in excess
of the above limits, prepare and submit to the Commission within 30 days, pursuant to

Technical Specification 6.9.2, a Special Report that includes the following information:

1. Identification of any inoperable equipment or subsystems, and the reason for the
* inoperability,

2. Action(s) taken to restore the inoperable equipment to OPERABLE status, and
3. Summary description of action(s) taken to prevent a recurrence.
b.  The provisions of CONTROLS 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.2.5.1 Doses due to gaseous releases from each unit to areas at and beyond the SITE
BOUNDARY shall be projected at least once per 31 days in accordance with the methodology and
parameters in the ODCM, when the VENTILATION EXHAUST TREAT MENT SYSTEM is not’
being fully utilized. -

4.11.2.5.2 The installed VENTILATION EXAUST TREATMENT SYSTEM shall be considered
OPERABLE by meeting CONTROLS 3.11.2.1, 3.11.2.2, and 3.11.2.3.

_USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.2.8 VENTING OR PURGING '

CONTROLS

3.11.2.8 VENTING or PURGING of ﬁhe Mark I containment drywell shall be through either the
reactor building ventilation system or the filtration, recirculation and ventilation system.*

)

APPLICABILITY: - whenever the centainment is v,erited or,purged.”

ACTION:

e. With the requirements of the above CONTROL not satlsﬁed suspend all VENTING
and PURGING of the drywell.

b. The provisions of CONTROL 3.0.3 are not applicable. -

SURVEiLLAINCE REQUIREMENTS

4.11.2.8 The containment shall be determmed to be ahgned for VENTING or PURGING through
either the reactor building ventilation system the filtration, recirculation and ventilation system, or

the hardened torus vent within 4 hours prior to the start of and at least once per 12 hours during
VENTING or PURGING of the drywell ; :

i
&

*F ollowmg Type A Integrated Leakage Rate Testing, ‘the Mark I containment drywell may be
vented through the hardened torus vent. - -

PRy

Filaa s
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3/4.11 RADIOACTIVE EFFLUENTS

3/4.11.4 TOTAL DOSE

CONTROLS

3.11.4 In accordance with Hope Creek Technical Specification s 6.8.4.g.11, the annual (calendar
year) dose or dose commitment to any MEMBER OF THE PUBLIC due to releases of radioactivity
and radzatxon from uranium fuel cycle sources shall be limited to less than or equal to 25 mrem to
the total body or any organ, except the thyroid, which shall be limited to less than or equal to 75
mrem. -

APPLICABILITY: At all times
ACTION' :

a Wlth the calculated doses from the release of radxoactlve materlals in llqu1d Or gaseous
effluents exceeding twice the limits of CONTROLS 3.11.1.2a, 3.11.1.2b, 311.2.2a,
3.11.2.2b, 3.11.2.3a, or 3.11.2.3b, calculations should be made including direct

_radiation contributions from the units and including outside storage tanks, etc. to
-+ determine whether the limits of CONTROL'3.11.4 have been exceeded. If such is
the case, prepare and submit to the Comimission within 30 days, pursuant to Technical
:. Specification 6.9.2,a Special Report that defines the corrective action to be taken to_
- -reduce subsequent releases to prevent recurrence of exceeding the above limits and
- includes the schedule for achieving conformance with the above limits. This Special
.7 Report;.as defined:in 10 CFR Part 20.405c, shall include an analysis that estimates the
radiation exposure (dose) to a MEMBER OF THE PUBLIC from uranium fuel cycle
- sources, including all effluent pathways and direct radiation, for the calendar year that
includes the release(s) covered by this report. It shall also describe levels of radiation
and concentrations of radioactive material involved, and the cause of the exposure
levels or concentrations. If the estimated dose(s) exceeds the above limits, and if the
release condition resulting in violation of 40 CFR Part 190 or 10 CFR 72.104 has not
already been corrected, the Special Report shall include a request for a variance in
~ accordance with the provisions of 40 CFR Part 190 and 10 CFR 72.104. Submittal of
" the report is con31dered a timely request and a variance is granted unt11 staff action on
- therequest is complete ; : :
b. 'vThe prov1sxons of CONTROLS 3. O 3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.11.4.1 'Cur'nulati:\'ze dose contributions from liquid! and gaseoué effluents shall be determined in
accordance with CONTROLS 4.11.1.2,4.11.2.2, 4.11.2.3, and in accordance with the methodology
and parameters in the ODCM.

4.11.4.2 Cumulative dose contributions from direct radiation from the reactor units including
outside storage tanks, etc. shall be determined in accordance with the methodology and parameters
in the ODCM. This requirement is applicable only under conditions set forth in CONTROL 3.11.4,
ACTION a.
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3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.1 MONITORING PROGRAM

CONTRbLS

3.12.1. In. accordance with Hope Creek Technical Speclﬁcatlons 6.8.4.h.1, the radiological-
env1ronmental monitoring program shall be conducted as specified in Table 3 12.1-1.

APPLICABILITY : At' all times.
ACTION:
a.  With the radiological environmental monitoring program not being corrdltcted as

specified in Table 3.12.1-1, prepare and submit to the Commission, in the Annual - ..
Radiological Environmental Operating Report required by Technical Specification

. 6.9.1.6, a description of the reasons for not: conductmg the program as requrred andthe .

: ~plans for preventing a recurrence. . -

b, Wlth the level of rad10act1v1ty as the result of plant efﬂuents in an enwronmental
' .sampling medium ‘at a specified location exceeding the reporting levels of Table
~..,~3.12.1-2 when averaged over any calendar quarter; prepare and submit to the
Commission within 30 days, pursuant to Technical Specification 6.9.2,-a Special
Report that identifies the:cause(s) for exceeding the limit(s) and defines the corrective
- actions to be taken to reduce radioactive effluents so that the potential-annual dose* to
- a MEMBER OF THE PUBLIC is less than the ¢alendar year limits of CONTROLS
.- 3.11.1.2,3.11.2.2, and 3.11.2.3. 'When more than one of the radionuclides in Table
3.12.1-2 are detected in the sampling medium, this report shall be submitted if:

" corrcentration (D + corrccntration 2)
5rep0rﬁng level(l) reportihg Ievel (2) T

When' radlonuchdes other than those in Table 3. 12.1-2 are detected and ¢ are. the result
of plant effluents, this report shall be submitted if the potential annual dose* toa
MEMBER OF THE PUBLIC from all radionuclides is equal to or greater than the

\
b

calendar year limits of CONTROLS 3.11.1.2, 3.11.2.2, and '3.11.2.3. This report is not ¢

required if the measured level of radioactivity was not the result of plant effluents;
however, in such an event, the condition shall be reported and described in the Annual
Radiological Environmental Operating Report pursuant to CONTROL 6.9.1.6.

*The rhethodology used to estimate the i)otential- annual dose to a MEMBER OF THE PUBLIC
shall be i'_ndicated in this report. :
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3/4.12 RADIQLOGICAL ENVIRONMENTAL MONITORING
3/4.12.1 MONITORING PROGRAM

CONTROLS (Continued)

ACTION: (Céntinued[

c. With milk or fresh leafy vegetable samples unavailable from one or more of the sample
locations required by Table 3.12.1-1, identify specific locations for obtaining
replacement samples and add them to the radiological environmental monitoring
program within 30 days. The specific locations from which samples were unavailable
may then be deleted from the monitoring program. Pursuant to CONTROL 6.9.1.7,
identify the cause of the unavailability of samples and the new location(s) for obtaining
replacement samples in the next Radioactive Effluent Release Report pursuant to
CONTROL 6.9.1.7 and also include in the report a revised ﬁgure(s) and table for the
ODCM reflecting the new location(s).

d.  The provisions of CONTROLS 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4.12.1 The radiological environmental monitoring samples shall be collected pursuant to Table
3.12.1-1 from the specific locations given in the table and figure(s) in the ODCM, and shall be
analyzed pursuant to the requirements of Table 3.12.1-1, and the detection capab111t1es required by
Table 4. 12 1-1. .
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~TABLE 3. 12.1-1: RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM *

EXPOSURE PATHWAY' NUMBER OF REPRESENTAIVE SAMPLING AND TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION OF ANALYSIS
LOCATIONS ® | FREQUENCY

1. DIRECT RADIATION @ Forty-nine routine monitbring Quarterly Gamma dose quarterly

stations with two or more dosimeters
placed as follows:

An inner ring of stations one in each

" land based meteorological sector
(not bounded by water) in the
general area of the SITE
BOUNDARY;

- e Se e w An outer ring of stations, one in each
’ land-based meteorological sector in
the 5 to 11-km range from the site
(not bounded by or over water); and

The balance of the stations to be
placed in special interest areas such
as population centers, nearby =
residences, schools, and in one or
two areas to serve as control stations.

*The number, media, frequency, and location of samples may vary from site to site. This table presents an acceptable minimum program
for a site at which each entry is applicable. Local site characteristics must be examined to determine if pathways not covered by this -
table may significantly contribute to an individual’s dose and should be included in the sample program.
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TABLE 3 12.1-1 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
EXPOSURE PATHWAY NUMBER OF REPRESENTAIVE SAMPLING AND TYPE AND FREQUENCY

AND/OR SAMPLE : SAMPLES AND SAMPLE COLLECTION OF ANALYSIS
LOCATIONS @ FREQUENCY |
2. AIRBORNE
Radioiodine and Particulates Samples from 6 locations: Continuous sampler Radioiodine Canister I-131
operation with sample analysis weekly.
collection weekly or more
frequently if required by
dust loading.
Four(4) Samples - One sample from ' Particulate Sampler Gross beta
close to the SITE BOUNDARY radioactivity analysns following
location and Three (3) samples in filter change
land based sectors of a high
calculated annual average ground
D/Q
One sample from the vicinity of a , ‘ : Gamma isotopic analysis®” of
community having a high calculated =~ _ composites (by location)
annual average ground- level D/Q; _ _ quarterly.
and

‘One sample from a control location,
as for example 15-30 km distant and
in the least prevalent wind direction.
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" TABLE 3.12.1-1 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

' EXPOSURE PATHWAY NUMBER QF_RE_P‘RESEN'I_‘AI,VE SAMPLING AND TYPE AND FREQUENCY
AND/OR SAMPLE SAMPLES AND SAMPLE = COLLECTION OF ANALYSIS
LOCATIONS® - ___ FREQUENCY
3. WATERBORNE -
a. -Surface® One sample upstream. Grab sample monthly Gamma isotopic analysis'®
One sample downstream monthly. Composite for tritium
One sample outfall _ _ ‘ analysis quarterly.
One sample cross-stream :
b. Ground Samples from one or two sources Monthly . Gamma isotopic analysis®
only if likely to be affected?. monthly and tritium analysis
quarterly.
c. Drinking 49 One sample of the nearest water Corflposijtc sample over 1-131 analysis on each
: supply affected by its discharge two-week period® when I- composite when the dose
: : [ __ 131 analysis is performed; - calculated for the consumption
RO RTETETUEL T e T o monthly composite of the water is %reater than 1
otherwise. mrem per year"”. Composite for

gross beta and gamma isotopic
analysis monthly Composite
for tritium analysis quarterly

d. Sediment o One sample from downstream area -~ Semiannually - .- Gamma isotopic analysis'”
' One sample from cross-stream area , ‘ semiannually
‘One sample from outfall‘area s ' '
One sample from upstream area
One sample from a control location
One sample from shoreline area
One sample from Cooling Tower
Blowdown
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TABLE 3.12.1-1 (Cont'd)

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

EXPOSURE PATHWAY NUMBER OF REPRESENTAIVE SAMPLING AND TYPE AND FREQUENCY

AND/OR SAMPLE SAMPLES AND SAMPLE COLLECTION OF ANALYSIS
LOCATIONS @ FREQUENCY

4. INGESTION

a. Milk Samples from milking animals in Semimonthly when animals Gamma isotopic @ and 1-131
three locations within 5 km distance  are on pasture, monthly at analysis semi-monthly when
having the highest dose potential. If  other time animals are on pasture; monthly
there are none, then, one sample at other times

from milking animals in each of
three areas between 5 to 8 km distant
where doses are calculated to be
greater than 1 mrem per yr®

One sample from Imlkmg animals at
a control location 15 to 30 km

~ b. Fish and Invertebrates One sampleof éééh cofﬁmercially ’ Sample in season, or Gamma isotopic analysxs
) ' ' and recreationally important species . semlannually if they are not edlble portions. :

in vicinity of plant discharge area seasonal

One sample of same species in area
not influenced by plant discharge. -
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CT "TABLE 3.12.1-1 (Cont'd)
RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM
EXPOSURE PATHWAY :N UMBER OF . SAMPLIN G-AND . TYPE AND FREQUENCY
AND/OR SAMPLE REPRESENTAIVE ... .. COLLECTION.. . OF ANALYSIS - - .. .
' SAMPLES AND SAMPLE FREQUENCY

LOCATIONS @
c. Food Products One sainple ofeachpnnc1pal _ At time of harvest? Gamma isotopic analysis ¥ on

class of food products from any ~ edible portion.

o

ey PR [l

area that is irrigated by water in
which liquid plant wastes have
been dlscharged )

e prrT Rz
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TABLE 3.12.1-1 (Continued)
TABLE NOTATIONS

(1) Specific parameters of distance and direction sector from the midpoint of a line between the
.center of the Salem units 1 & 2 containment domes and additional description where
. pertinent, shall be provided for each and every sample location in Table 3.12.1-1ina
table and figure(s) in the ODCM. Refer to NUREG-0133, “Preparation of Radiological
Effluent Technical Specifications for Nuclear Power Plants,” October 1978, and to Reg.
Guide 4.8 as amended by Radiological Assessment Branch Technical Position, Revision
1, November 1979. Deviations are permitted from the required sampling schedule if
specimens are unobtainable due to circumstances such as hazardous conditions, seasonal
unavailability, malfunction of automatic sampling equipment, and other legitimate
reasons. If specimens are unobtainable due to sampling equipment malfunction, effort
shall be made to complete corrective action prior to the end of the next sampling period.
All deviations from the sampling schedule shall be documented in the Annual -
Radiological Environmental Operating Report pursuant to CONTROL 6.9.1.6. Itis
recognized that, at times, it may not be possible or practicable to continue to obtain
samples of the media of choice at the most desired location or time. In these instances
- suitable specific alternative media and locations may be chosen for the particular pathway
-in question and appropriate substitutions made within 30 days in the Radiological
Environmental Monitoring Program given in the ODCM. Pursuant to CONTROL
6.9.1.7, submit in the next Radioactive Effluent Release Report documentation for a
change in the ODCM including revised figure(s) and table for the ODCM reflecting the
new location(s) with supporting information identifying the cause of the unavailability of
samples for the pathway and Justxfylng the selection of the new locatlon(s) for obtammg
samples.

(2) One or more instruments, such as pressurized ion chamber, for measuring and recording

-dose rate continuously may be used in place of, or in addition to, integrating dosimeters.

~ For-the purposes of this table, a Dosimeter of Legal Record (DLR) is considered to be

. one phosphor; two ormore phosphors in a packet are considered as two or more
dosimeters. Film badges shall not be used for measuring direct radiation. The frequency
of analysis or readout for dosimetry systems will depend upon the characteristics of the
specific system used and should beselected to obtain optimum dose information with

. minimal fading. No direct radiation monitoring stations are located in the inner ring
sectors 8, 9, 12, 13 and 14 and the outer ring sector 8 as originally determined during
plant licensing and as permitted by Reg. Guide 4.8 as amended by The Branch Technical

- Position Revision 1, November 1979. Sector 7 does not have a direct radxatlon
monitoring station in the outer ring due to inaccessibility.

(3) Airbome particulate sample filters shall be analyzed for gross beta radioactivity 24 hours
or more after sampling to allow for radon and thoron daughter decay. If gross beta
act1v1ty in air particulate is greater than ten times the yearly mean of control samples,
gamma isotopic analysis shall be performed on the individual samples.

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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(4) Gamma isotopic analysis means the identification and quantification of gamma-emitting
radionuclides that may be attributable to the effluents from the facility.

TABLE 3.12.1-1 (Continued)
'TABLE NOTATIONS

(5) The "upstream sample" shall be taken at a drstance beyond srgmﬁcant influence of the
discharge. The "downstream" sample shall be taken in an area beyond but near the
rhixing zone.. "Upstream" samples in an estuary must be taken far enough upstream to be
beyond the plant influence. Saltwater shall be sampled only when the recervmg water is
utilized. for. recreatronal activities. -

(6) A composite sample is one in which the quantity (aliquot) of liquid sampled is
proportional to the quantity of flowing liquid and in which the method of sampling -
employed results in a specimen that is representative of the liquid flow. In this program
composite sample aliquots shall be collected at time intervals that are very short relative
to the compositing period in order to assure obtammg a representatwe sample

@) Groundwater samples shall be taken when this source is tapped for drmkmg or 1rr1gat10n

purposes in areas where the hydraulic gradrent or recharge propertles are surtable for
contamination. . :

t)) The dose shall be calculated for the maximum i'organ and age group, usingthe
‘methodology and parameters in the ODCM. Additionally, 2 sample locations are

monitored as management audit. Broad leaf vegetatlon may be obtained in lieu of milk
collectlons

)] If harvest occurs more than once a year samphng shall be performed dunng each discrete .

‘harvest. If harvest occurs continuously, samplmg shall be monthly. Attention shall'be
‘paid to including samples of tuberous and root'food products The Delaware River at the
location of Salem and Hope Creek Nuclear Power Plants is a brackish water source. No
irrigation of food products is performed using water in the vicinity from which. liquid

-'plant wastes have been discharged. However, 12 management audit food samples are
collected from various- locatrons :

(10) No- groundwater samples are required as liquicf effluents discharged from Salem and

Hope Creek Generating Stations do not directly affect this pathway. However for
management audit, one raw and one treated ground water sample from the nearest
unaffected water supply is required.
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.. TABLE 3.12.1-2: REPORTING LEVELS FORRADIOACT_IVITY CONCENTRATIONS IN ]/ElNVIRONMENTAL SAMPLES

REPORTING LEVELS
Water Airbome Particulate Fish Milk Food Products
ggags_is gp)::i/lo)4 or Gases (pCi/m3) (pCi/Keg, wet) | (pCirl) (pCi/Kg, wet)
Mn-54 1x10° 3 x 10*
| Fe-59 4x10° 1x 10*
Co-58 1x10° 3x 10°
Co-60 3x107 1x10°
Zn-65 3 x 10° 2x 10°
Zr-Nb-95 4x10*
I-131 2° 0.9 3 1x 10
Cs-134 30 10 1x10° 60 1x10°
Cs-137 50 20 2% 10° 0 2x 10°
|BaLa140 |  2x10° 3x 107

* For drinking water samples. This is a 40 CFR Part 141 value. If no drinking water pathway exists, a value of
20 pCi/1 may be used. ) .
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LOWER LIMITS OF DETECTION (LLD) ®

. TABLE4.12. 1:1: DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE ANALYSIS(” @

Water | Airborne Particulate Fish Milk Food Products | Sediment
» Analysis (pCi/l) or Gases (pCi/m3) (pCi/Kg, wet) (pCi/l) (pCi/Kg, wet) | (pCi/Kg, dry)
"| gross 4 0.01 :
beta
H-3 3000
| Mn-54 15 130
Fe-59 30 260
Co-58, 60 15 130
P e e T |
 Zr-Nb-95 15
1131 1% 0.07 1 60
Cs-134 15 0.05 130 15 60 150
Cs-137 18 0.06 150 18 80 180
Ba-La-140 15 15

* . LLD for drinking water samples. If no drinking water pathway exists; a value of 10 pCi/l may be used.
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TABLE 4.12. 1-1 (Continued)
TABLE NOTATIONS

(l) This list does not mean that only these nuchdes are to be considered. Other peaks that
are identifiable, together with those of the above nuclides, shall also be analyzed and
. reported in the Annual Radiological Envrronmental Operatmg Report pursuant to
CONTROL 6.9.1.6.

(2) Requu'ed detectlon capablhtles for thennolummescent dommeters used for envrronmenta} ;

measurements: shall be in accordance with the recommendations of Regulatory Gmde
413 .

3) The?LLD is defined, for purposes of these CONTROLS as the smallest concentration of
radioactive material in a sample that will yield a net count, above system background,
that will be detected with 95% probability with only 5% probability of falsely concluding
that a blank observation represents a "real" signal.

For a particular measurement system, which may include radiochemical separation:

. 4.66 ¢ Sp
EeoV 0222E60Y sexp(—AAt)

Where:

LLD is the "a priori" lower limit of detection as defined above, as picocuries per unit mass
or volume,

4.66 is the statistical factor from NUREG 1302

Spis the standard deviation of the background counting rate or of the counting rate of a -
blank sample as appropriate, as counts per minute,

E is the counting efficiency, as counts per disintegration;

Vis tt}e sample. size in units of mass or volume,

2.22'ie the number of disintegrations per minute per picocurie,
Y is the fractional radiochemical yield, when applicable,

Ais th‘e radioactive decay constant for the particular radionuclide (Sec"), and -

At for environmental samples is the elapsed time between sample collection, or end of the
.sample collectlon period, and time of counting (sec). : '

Typrcal values of E, V, Y, and At should be used in the calculation.
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TABLE 4.12.1-1 (Continued)
TABLE NOTATIONS

It'should be récognized_th'at thé LLD is defined as an g.p'riori (Beforé‘the fact). limit

representing the capability of a measurement system and not as an a posteriori (after the fact) =

limit for, a particular measurement. Analyses shall be performed in such a manner that the
stated LLDs will be achieved under routine conditions. Occasionally background -
ﬂuctuatlons, unavoidable small sample sizes the presence of interfering nuclides,-or other.
uncontrollable circumstances may render these LLDs unachievable. In such cases, the
contributing factors shall be identified and described in the Annual Radiolo glcal
Environmental Operatmg Report pursuant to CONTROL 6. 9 1.6. - S

g

Page 58 of 153

BT

B e




Hope Creek ODCM Rev. 23

I ‘ RADIOLOGICAL ENVIRONMENTAL MONITORING

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

3/4.12.2 LAND USE CENSUS

CONTROLS

3.122. In accordance with the Hope Creek Techmcal Speclﬁcatlons 6.8.4.h.2, a land use census shall be
conducted and shall identify within a distance of 8 km (5 miles) the location in each of the 16
meteorological sectors of the nearest milk animal, the nearest residence and the nearest garden* of
greater than 50 m? (500 ft%) producing broad leaf vegetation.

APPLICABILITY: At all times.

ACTION:

a.

c.

With a land use census identifying a location(s) that yields a calculated dose or dose
commitment greater than the values currently being calculated in CONTROL 4.11.2.3,
identify the new location(s) in the next Radioactive Efﬂuent Release Report, pursuant to

'CONTROL 6.9.1.7.

, Wlth a land use census identifying a location(s) that yields a calculated dose or dose .

commitment (via the same exposure pathway) 20 percent greater than at a location from
which samples are currently being obtained in accordance with CONTROL 3.12.1, add the
new location(s) to the radiological environmental monitoring program within 30 days. The
sampling location(s), excluding the control station:location, having the lowest calculated
dose or dose commitment(s), via the same exposure pathway, may be deleted from this
monitoring program after October 31 of the year in which this land use census was
conducted. Pursuant to CONTROL 6.9.1.7, identify the new location(s) in the next
Radioactive Effluent Release Report and also include in the report a revised figure(s) and
table for the ODCM reflecting the new location(s).

The provisions of CONTROLS 3.0.3 are not applicable.

SURVEILLANCE REQUIREMENTS

4,12.2 The land use census shall be conducted during the growing season at least once per 12 months
using that information that will provide the best results, such as by a door-to-door survey, visual survey,
aerial survey, or by consulting local agriculture authorities. The results of the land use census shall be
included in the Annual Radiological Environmental Operating Report pursuant to CONTROL 6.9.1.6.

*Broad leaf vegetation sampling of at least three different kinds of vegetation may be performed at the

~SITE BOUNDARY in each of two different direction sectors with the highest predicted D/Q’s in lieu of

the garden census. CONTROLS for broadleaf vegetation samplmg in Table 3.12.1-1, Part 4.c shall be ' P

followed 1ncludmg analysxs of control samples.

|
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RADIOLOGICAL ENVIRONMENTAL MONITORING

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

CONTROLS

3.12.3 In accordance with Hope Creek Techmcal Specifications 6.8.4.h.3, analyses shall be performed on
radioactive materials supphed as part of an wInterlaboratory Companson Pro gram.

APPLICABILITY: Atall t1mes.: :
ACTION:
a.  With analyses not being perforfned as required above, report the corrective actions taken to
prevent a recurrence to the Commission in the Annual Radiological Enwronmental Operating

Report pursuant to CONTROL ‘6.9. 1 6.

b. The prov131ons of CONTROLS 3.0.3 are not apphcable

SURVEILLANCE REQUIREMENTS - -

§
H

4.12.3 The Interlaboratory Comparison Program shall be described in the ODCM. A summary of the
results obtained as part of the above required Interlaboratory Comparison Program shall be included in the
Annual Radlologwal Env1ronmenta1 Operatmg Report pursuant to CONTROL 6 9.1. 6.

ot

iz

Py

> e

v

L |
iPage60of153 -

. USER REVSPON.SIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

P -




USER RESPONSIB\LE FOR VERIFYING REVISION, STATUS AND CHANGES

Hope Creek ODCM Rev. 23

BASES
FOR
SECTIONS 3.0 AND 4.0
~ CONTROLS
AND.

SURVEILLANCE REQUIREMENTS

NOTE

The BASES contained in the succeeding pages summarize
the reasons for the CONTROLS of Sections 3.0 and 4.0,

but are not considered a part of these CONTROLS.
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3/4.3 INSTRUMENTATION

BASES

3/4.3.7.10 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION

The radioactive liquid effluent instrumentation is provided to monitor and control, as applicable, the
releases of radioactive materials in liquid effluents during actual or potential releases of liquid effluents.
The alarm/trip setpoints for these instruments shall be calculated and adjusted in accordance with the
methodology and parameters in the ODCM to ensure that the alarm/trip will occur prior to exceeding the
limits of 10 CFR Part 20. The OPERABILITY and use of this instrumentation is consistent with the
reqmrements of General Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.

3/4.3.7.11 RADIOACTIVE GASEOUS EFFLUENT MONITORING INSTRUMENTATION

The radloactlve gaseous effluent instrumentation is provided to monitor and control, as applicable, the
releases of radioactive materials in gaseous-effluents during actual or potential releases of gaseous

effluents. The alarm/trip setpoints for these instruments shall be calculated and adjusted in accordance
with the methodology and parameters in the ODCM. This will ensure the alarm/trip will occur prior to
exceeding the limits of 10 CFR Part 20. The OPERABILITY and use of this instrumentation is consnstent‘
with the requirements of General Design Criteria 60, 63, and 64 of Appendix A to 10 CFR Part 50.
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I . 3/4.11 RADIOACTIVE EFFLUENTS

BASES

I 3/4.11.1 LIQUID EFFLUENTS
3/4.11.1.1 coNcEN"rRATION

This CONTROL is prov1ded to ensure that the concentratmn of radloactlve matenals released inliquid
waste effluents to UNRESTRICTED AREAS will be less thar the concentration levels specrﬁed in10
CFR Part 20;_Append1x B, Table II, Column 2. Thrs limitation provides ; additional assurance that the
levels of rad10act1ve materials in bodies of water in UNRESTRICTED AREAS will result in exposures .

~ within (1) the Section II. A de31gn objectives of Appendix I, 10 CFR Part 50, to a MEMBER OF THE
PUBLIC and (2) the limits of 10 CFR Part 20.106(a) to the population. The concentration limit for
dissolved or entrained noble gases is based upon the assumption that Xe-135 is the controllmg _
radioisotope:and its MPC in air (submersion) was converted to an equivalent concentration in water using
the methods descrrbed in International Commission on Radiological Protection (ICRP) Pubhcatlon 2.

The requlred detectlon capabilities for radioactive materials in liquid waste samples are tabulated in terms.. -
of the lower limits of detection (LLDs). Detailed discussion of the LLD, and other detectlon limits can be .
found in Currie, L. A., “Lower Limit of Detection: Definition and Elaboration of a Proposed Position for .
Rad1010g1cal Effluent and Environmental Measurements,” NUREG/CR-4007 (September 1984), and the ,
HASL Procedures Ma.nual HASL 300 (revrsed annually) .

3/4.11.1 2 DOSE

This CONTROL is prov1ded to nnplement the requlrements of Sectlons ILA,IILA, and IV Aof Appendlx
I, 10 CFR Part 50. The CONTROL implements the guides set forth in Section IL.A of Appendlx L The
ACTION statements provrde the required operating flexibility and at the same time 1mp1ement the gu1des
set forth i in Section IV.A of Appendix I to assure that the releases of radioactive. material inliquid = |
effluents to UNRESTRICTED AREAS will be kept "as low as is reasonably achlevable " Also for
freshwater sites w1th drinking water supphes that can be potentrally affected by.plant operatlons thereis
reasonable’ assurance that the operatlon of the fac1hty will not result in radionuclide concentrations in the
finished drinking water that are in excess of the requirements of 40 CFR Part 141, The dose calculation,.
methodology and parameters in the ODCM implement the requirements in Section [IL.A of Appendlx I
that conformance with the guides of Appendix I be shown by calculational procedures based on models . .
and data, such that the actual exposure of a MEMBER OF THE PUBLIC through appropriate. pathways is
unlikely to be substantially underestimated. The equations spec1ﬁed in the ODCM for calculatmg the
doses due to:the actual releasg rates of radioactive materials in liquid effluents are consistent with the -
methodology provrded in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliarice with 10 CFR Part 50, Appendix
L," Revision 1, October 1977 and Regulatory Guide 1.113, "Estimating Aquatic Dispersion of Effluents
from Accidental and Routine Reactor Releases for the Purposes of Implementing Appendix I," April

. 1977.
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- from gaseous effluents from all units on the site will be within the annual dose limits of 10 CFR Part 20to

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

atmospheric diffigsion factor above that for the SITE BOUNDARY Examples of calculatxons for such

Hope Creek ODCM Rev. 23
RADIOACTIVE EFFLUENTS

BASES

3/4.11.1.3. LIQUID RADWASTE TREATMENT

The OPERABILITY of the liquid Radwaste treatment system ensures that this system will be available
for use whenever liquid effluents require treatment prior to their release to the environment. The
requirement that the appropriate portions of this system be used, when spe01ﬁed provides assurance that
the releases of radioactive materials in liquid effluents will be kept "as low as is rteasonably achievable".

This CONTROL 1mp1ernents the requrrements of General Desrgn Criterion 60 of Appendlx A to 10 CFR‘ .

Part 50 and the dc31gn obJectrve given in Sectlon IL.D of Appendrx Ito 10 CFR Part’50." The speclﬁed _
limits governing the use of appropriate portlons of the liquid radwaste treatment system were speclﬁed as
a suitable fraction. of the dose desrgn objectwes set forth the Sectron IL A of Appendrx L 10 CFR Part 50
for liquid efﬂuents \

3/4.11 2 GASEOUS EFFLUENTS o
3/4.11.2.1 DOSE RATE
This CONTROL is ‘provided to ensure that the dose at any time at and beyond the SITE BOUNDARY

UNRESTRICTED AREAS: The’ annual dose limits are the doses associated with the concentratlons of 10
CFR Part 20, Appendix B, Table II, Column 1. These hrmts provrde reasonable assurance that radioactive
material discharged in gaseous effluents will not result in the exposure of a MEMBER OF THE PUBLIC
in an UNRESTRICTED AREA either within or outside the SITE BOUNDARY, to annual average

concentrations exceeding the limits specified in Appendix B, Table II of 10 CFR Part 20 [10 CFR Part’
20.106(b)]. For MEMBERS OF THE PUBLIC who may at times be within the SITE BOUNDARY, the
occupancy of the individual will usually be sufﬁcnently low to compensate for any increase in the '

MEMBERS OF THE PUBLIC with the appropriate occupancy factors shall be given in the ODCM. The
specified release rate hmrts restrict, at all times, the. corresponding gamima and beta dose rates above -
background to a MEMBER OF THE PUBLIC at or beyond the SITE BOUNDARY to less than or equal

to 500 mrem/year to the total body of to less than or equal to 3000 mrem/yr to the skin. These release rate

limits also restrict, at all timés, the correspondmg thyroid’ dose rate’ above background toa ch11d via the ,
1nha1at10n pathway to less than or equal to 1500 mrem/year

The requn'edf detecnon capabilities for radioactive n}aterx,al's inliquid waste samples are'tabulated'in terms
of the-lower limits of detection (LLDs). Detailed discussion of the LLD, and other detection limits can be:
found in Currie, L. A., “Lower Limit of Detection: Definition and Elaboration of 4 Proposed Positior for
Radiological Effluent and Environmental Measurements,” NUREG/CR-4007 (September 1984) and the

HASL Procedures Manual, HASL 300 (rewsed annually) o . N
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RADIOACTIVE EFFLUENTS

BASES

3/4.11.2.2 DOSE - NOBLE GASES

This CONTROL is provided to implement the requirements of Section II.B, IIL.A and IV.A of Appendix
I, 10 CFR Part 50. The CONTROL implements the guides set forth in Section II.B of Appendix I. The
ACTION statements provide the required operating flexibility and at the same time implement the guides
set forth in Section IV.A of Appendix I to assure that the releases of radioactive material in gaseous
effluents will be kept "as low as is reasonably achievable." The Surveillance Requirements implement the
requirements in Section II.A of Appendix I that conformance with the guides of Appendix I be shown by
calculational procedures based on models and data such that the actual exposure of a MEMBER OF THE
PUBLIC through appropriate pathways is unlikely to be substantially underestimated. The dose
calculation methodology and parameters established in the ODCM for calculating the doses due to the
actual release rates of radioactive noble gases in gaseous effluents are consistent with the methodology
provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine Releases of
Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR 50, Appendix I," Revision 1,
October 1977 and Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport and
Dispersion of Gaseous Effluents in Routine Releases from Light-Water Cooled Reactors," Revision 1,
July 1977. The ODCM equations provided for determining the air doses at and beyond the SITE
BOUNDARY are based upon the historical average atmosphenc condltlons

3/4.11.2.3 DOSE - IODINE-131 IODINE-133 TRITIUM AND RADIONUCLIDES IN
PARTICULATE FORM

This CONTROL is prov1ded to. 1mp1ement the requirements of Section IL.C, IILA and TV.A of Appendix
I, 10 CFR Part 50. The CONTROLS are the guides set forth in Section II.C of Appendix I. The ACTION
statements provide the required operating flexibility and at the same time implement the guides set forth
in Section IV.A of Appendix I to assure that:the releases of radioactive material in gaseous effluents to
UNRERSTRICTED AREAS will be kept "as low as is reasonably achievable." The ODCM calculational
methods specified in Surveillance Requirements implement the requirements in Section IIL.A of Appendix
I that conformance with the guides of Appendix I be shown by calculational procédures based on models
and data such that the actual exposure of a MEMBER OF THE PUBLIC through appropriate pathways is
unlikely to be substantially underestimated. The ODCM calculational methodology and parameters for
calculating the doses due to the actual release rates of the subject materials are consistent with the
methodology provided in Regulatory Guide 1.109, "Calculation of Annual Doses to Man from Routine
Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR 50, Appendix L,"
Revision 1, October 1977 and Regulatory Guide 1.111, "Methods for Estimating Atmospheric Transport
and Dispersion of Gaseous Effluents in Routine Releases from Light-Water Cooled Reactors," Revision 1,
July 1977. These equations also provide for determining the actual doses based upon the historical
average atmospheric conditions. The release rate controls for iodine-131, iodine-133, tritium, and
radionuclides in particulate form with half-life greater than 8 days are dependent on the existing
radionuclide pathways to man, in the areas at and beyond the SITE BOUNDARY. The pathways that
were examined in the development of these calculations were: 1) individual inhalation of airborne
radionuclides, 2) deposition of radionuclides onto green leafy vegetation with subsequent consumption by
man, 3) deposition onto grassy areas where milk animals and meat producing animals graze with
consumptxon of the rmlk and meat by man, and 4) deposmon on the ground with subsequent exposure of

. manl

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES
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RADIOACTIVE EFFLUENTS

BASES

3/4.11,2.4 AND 3/4. 11 2.5 GASEQUS RADWASTE TREATMENT AND VENTILATION EXHAUST
TREATMENT

The OPERABILITY of the GASEOUS RADWASTE TREATMENT SYSTEM and the VENTILATION
EXHAUST TREAMENT SYSTEM ensures that the system will be available for use-whenever gaseous
effluents require treatment prior to release to the environment. The requirement that the appropriate portions
of these systems be used, when specified, provides reasonable assurance that the releases of radioactive '
materials in gaseous effluents will be kept "as low as is reasonably achievable.” This CONTROL implements
the requirements of General Design Criterion 60 of Appendix A to 10 CFR Part 50, and the design objectives
given in Section ILD of Appendix I to 10 CFR Part 50. The specified limits governing the use of appropriate
portions of the systems were specified as a suitable fraction of the dose design objectives set forth in Section
ILB and II.C of Appendix I, 10 CFR Part 50, for gaseous effluents. :

»3/41128VENT]NGORPURGING S o

This CONTROL provides reasonable assurance that releases from drywell venting or purging operatlons will
not exceed. the annual dose limits of 10 CFR Part 20 for UNRESTRICTED AREAS.

3/4.114 TOTAL DOSE

This CONTROL is provrded to meet the dose limitations of 40 CFR Part 190 that have now been incorporated
into 10 CFR Part 20 by 46 FR 18525 as well as the dose limitations specific to Independent Spent Fuel Storage
Installation (ISFSI) operations in accordance with 10 CFR 72.104. Over the long term, as more storage casks
are placed on the ISFSI pads, it is expected that ISFSI operations will become the prominent contnbutor to the
dose limits in this section. ISFSI dose contribution is in the form of direct radiation as no liquid or gas releases
are expected to occur. The PSEG 10 CFR 72.212 Report prepared in accordance- with. 10 CFR 72 requirements
assumes a cértain array of casks exists-on'the pads. The dose contribution from this- array of casks in
combination with historical uranium fuel cycle operations prior to ISFSI operations was analyzed to be within -
the 40 CFR 190 and 10 CFR 72.104 limits. The CONTROL requires the preparation and submittal of a Special
Report whenever the calculated doses from plant including the ISFSI radioactive effluents exceed 25 mrem to
the total body or any organ, except the thyroid, which shall be limited:to less than or equal to 75 mrem. For
sites containing up to 4 reactors, it is highly unlikely that the resultant dose to a MEMBER OF THE PUBLIC
will exceed the dose limits of 40 CFR Part 190 if the individual reactors remain within twice the dose design
obj ectlves of Appendxx I, and if direct radiation doses from the reactor units including outside storage tanks,
etc. are kept small. The Special Report will describe a course of action that should result in the limitation of
the annual dose to a MEMBER OF THE PUBLIC to within the 40 CFR Part 190 or 10 CFR 72 104 limits. For
purposes of the Special Report it may be assumed that the dose commitment to'the MEMBER OF THE
PUBLIC from other uranium fuel cycle sources is negligible, with the exception that dose contributions from
other nuclear fuel cycle facilities at the same site or within a radius of 8 km must be considered. If the dose to
any MEMBER OF THE PUBLIC is estimated to exceed the requirements of 40 CFR Part 190 or 10 CFR
72.104, the Special Report with a request for a variancé (provided the release conditions resulting in violation
of 40 CFR Part 190 or 10 CFR 72.104 have not already been corrected) in accordance with the provisions of
40 CFR Part 190 or 10 CFR 72.104 and 10 CFR Part-20.405c, is considered to be a timely request and fulfills
the requirements of 40 CFR Part 190 or 10 CFR 72.104 until NRC staff action is completed. The variance only
relates to the limits of 40 CFR Part 190 or 10-CFR 72.104, and does not apply in any way to the other
requirements for dose limitation of 10 CFR Part 20, as addressed in CONTROLS 3.11.1.1 and 3.11.2.1. An
individual is not considered a MEMBER OF THE PUBLIC during any penod in which he/she is engaged.in
carrying out any operatron that is part of the nuclear fuel cycle.

§
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Hope Creek ODCM Rev. 23
. 3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.1 MONITORING PROGRAM

The radiological environmental monitoring program required by this CONTROL provides representative
measurements of radiation and of radioactive materials in those exposure pathways and for those
radionuclides that lead to the highest potential radiation -exposures of MEMBERS OF THE PUBLIC
resulting from the station operation. This monitoring program implements Section IV. B.2 of Appendix I
to 10 CFR Part 50 and thereby supplements the radiological effluent monitoring program by verifying that
the measurable concentrations of radioactive materials and levels of radiation are not higher than expected
on the basis of the effluent measurements and the modeling of the environmental exposure pathways.
"Guidance for this monitoring program is provided by the Reg. Guide 4.8 as amended by Radiological
Assessment Branch Position on Environmental Monitoring, Revision 1, and November 1979. The
initially specified monitoring program will be effective for at least the first three years of commercial
operation. Following this period, program changes may be initiated based on operational experience.

The required detection capabilities for environmental sample analyses are tabulated in terms of the lower
limits of detection (LLDs). The LLDs required by Table 4.12.1-1 are considered optimum for routine
environmental measurements in industrial laboratories. It should be recognized that the LLD is defined as
an a priori (before the fact) limit representing the capability of a measurement system and not as an a
. posteriori (after the fact) limit for a particular measurement.

Detailed discussion of the LLD, and other detection limits can be found in Currie, L. A., “Lower Limit of
Detection: Definition and Elaboration of a Proposed Position for Radiological Effluent and
Environmental Measurements,” NUREG/CR-4007 (September 1984), and the HASL Procedures Manual,
HASL-300 (revised annually).

3/4.12.2 LAND USE CENSUS

This CONTROL is provided to ensure that changes in the use of areas at and beyond the SITE
BOUNDARY are identified and that modifications to the radiological environmental monitoring program
are made if required by the results of this census. The best information from the door-to-door survey,
from aerial survey, from visual survey or consulting with local agricultural authorities shall be used. This
census satisfies the requirements of Sectlon IV.B.3 of Appendix I to 10 CFR Part 50. Restnctmg the
census to gardens of greater than 50m? prov1des assurance that significant exposure pathways via leafy
vegetables will be identified and monitored since a garden of this size is the minimum required to produce
the quantity (26 kg/year) of leafy vegetables assumed in Regulatory Guide 1.109 for consumption by a
child. To determine this minimum garden size, the following assumptions were made: 1) 20% of the
garden was used for growmg broad leaf vegetation (i.e., similar to lettuce and cabbage), and 2) a
vegetation y1e1d of 2 kg/m*.
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. 3/4.12 RADIOLOGICAL ENVIRONMENTAL MONITORING

BASES

3/4.12.3 INTERLABORATORY COMPARISON PROGRAM

The requu'ement for partlcnpatlon in an approved Interlaboratory Companson Program is prov1ded to
ensure that independent checks on the precision and accuracy of the measurements of radloactlve material
in environmental sample matnces are performed as part of the quality assurance program for

environmental monitoring in order to demonstrate that the results are vahd for the purposes of Section
[VB.2of Appendlx Ito 10 CFR Part 50. ‘
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5.0 DESIGN FEATURES

(Provided FOR INFORMATION ONLY. Technical Specifications Section 5.0 is controlling.)

5.1 SITE

MAP DEFINING UNRESTRICTED AREAS AND SITE BOUNDARY FOR RADIOACTIVE
GASEOUS AND LIQUID EFFLUENTS

-5.1.1 Information regarding radioactive gaseous and liquid effluents which will allow identification of

structures and release points as well as definition of UNRESTRICTED AREAS within the SITE
BOUNDARY that are accessible to MEMBERS OF THE PUBLIC, shall be as shown in Figure 5.1.1-1.
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6.0 ADMINISTRATIVE CONTROLS

6.9.1.6 ANNUAL RADIOLOGICAL ENVIRONMENTAL OPERATING REPORT

6.9.1.6 In accordance with Hope Creek Technical Specifications 6.9.1.6, The Annual Radiological
Environmental Operating Report* covering the operation of the unit during the previous calendar year,
shall be submitted prior to May 1 of each year. _

The Annual’ Radmloglcal Envxronmental Operating Reports shall.include summaries, interpretations, and
an analysis of trends of the results of the radiological environmental surveillance activities for the report
period, including a comparison with preoperational studies, with operational controls (as appropriate), and
with previous environmental surveillance reports, and an assessment of the observed impacts of the plant
operation on the environment. The reports shall also include the results of land use censuses required by
CONTROL 3.12.2. If harmful effects or evidence of irreversible damage are detected by the monitoring,
the report shall provide an analysis of the problem and a planned course of action to alleviate the problem.

The Annual Rad1010g1ca1 Environmental Operating Reports shall include summarized and tabulated
results in the format of Reg. Guide 4.8 as amended by Radiological Assessment Branch Technical
Position , Revision 1, November 1979, for all of the radiological environmental samples taken during the
report period pursuant to the table and figures in the environmental radiation section of the ODCM. |
Deviations from the sampling program identified in CONTROL 3.12.1 shall be reported. In the event that
some individual results are not available for inclusion with the report, the report shall be submitted noting
and explammg the reasons for the missing results. The missing data shall be submitted as soon as pos31ble
ina supplementary report. !
5 {
The reports shall also include the following: a summary descnptlon of the radiological environmental
monitoring program; at least two leglble maps, one covering sampling locations near the SITE
BOUNDARY and a second covering the more distant locations, all keyed to atable giving distances and ; i
directions from midpoint of a line between the center of the Salem units 1& 2 containment domes.; the
results of licensee participation in the Interlaboratory Comparison Program, as required by CONTROL |
3.12.3 and dlscusswn of all analyses in which the LLD requlred by Table 4.12.1-1 was not achieved. {
The report shall also include the results of spemﬁc activity, analys1s in which the primary coolant
exceeded the limits of Technical Spec1ﬁcat10n 3.4.5. The following information shall be included: (1)
Reactor power history starting 48 hours prior to the first sample in which the limit was exceeded; (2)
Results of the last isotopic analysis for radioiodine performed prior to exceeding the limit, results of
analysis whlle limit was exceeded and results of one analys1s after the radioiodine activity was reduced to}
less than the limit. Each result should include date and time of samphng and the radioiodine
concentrations; (3) Clean-up system flow history startmg 48 hours prior to the first sample in which the
limit was exceeded; (4) Graph of the I-131 per gram as a function of time for the duration of the specific |
activity of the steady-state level; and (5) The time duration when the specific activity of the primary
coolant exceeded the limit.

I

* A single submittal may be made for a multlple umt s1te The subm1tta1 should combme those
sections that are common to all units at the site.
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6.0 ADMINISTRATIVE CONTROLS

6.9.1.7 RADIOACTIVE EFFLUENT RELEASE REPORT

69.1.7 In aécordance with Hope Creek Technical Speciﬁcatxons 6.9.1.7, The Annual Radloactwe-
Effluent Release Report* covering the operation of the unit, shall be submitted by May 1 of each year and
in accordance with:the requirements of 10CFR50. 36a.

The Radioactive Effluent Release Report shall include a summary of the quantities of radioactive hquxd
and gaseous effluents and solid waste released from the unit as outlined in Regulatory Guide 1.21.- .
"Measuring, Evaluating, and Reporting Radioactivity in Solid Wastes and Releases of Radioactive
Materials in Liquid and Gaseous Effluents from Light-Water-Cooled Nuclear Power Plants," Revision 1,
June 1974, with data summarized on a quarterly bas1s followmg the format of Appendlx B thereof

The Radioactive Effluent Release Report shall include an annual summary of hourly meteorological data
collected over the previous year. This annual summary may be either in the form of an hour-by-hour
listing of wind speed, wind direction, atmospheric stability, and precipitation (if measured) on magnetic
tape, or in the form of joint frequency distributions of wind speed, wind direction, and atmospheric
stability. The report shall includé an assessment of the radiation doses due to the radioactive liquid and
gaseous effluents released from the unit or station during the previous calendar year.. The report shall also
include an assessment of the radiation doses from radioactive liquid and gaseous effluents to MEMBERS
OF THE PUBLIC due to their activities inside the SITE BOUNDARY (Figure 5.1.1-1) during the report
period. All assumptions used in making these assessments, i.e., specific activity, exposure time and
location, shall be included in these reports. The historical annual average meteorology or the
‘meteorologlcal conditions concurrent with the time of release of radioactive materials in gaseous effluents

- (as determined by sampling frequency and measurement) shall be used for determining the gaseous

pathway doses. The assessment of radiation doses shall be performed in accordance with the OFFSITE
DOSE CALCULATION MANUAL (ODCM).

The Radioactive Effluent Release Report shall identify those radiological environmental sample
parameters and locations where it is not possible or practicable to continue to obtain samples of the media
of choice at the most desired location or time. In addition, the cause of the unavailability of samples for
the pathway and the new location(s) for obtaining replacement samples should be identified. The report
should also include a revised figure(s) and table(s) for the ODCM reflecting the new location(s).

The Radioactive Effluent Release Report shall also include an assessment of radiation doses to the likely
most exposed MEMBER OF THE PUBLIC from reactor releases and other nearby uranium fuel cycle
sources (including doses from primary effluent pathways and direct radiation) for the previous calendar
year to show.conformance with 40 CFR Part 190, Environmental Radiation Protection Standards for
Nuclear Power Operation and 10 CFR 72.104 Criteria for Radioactive Materials in Effluents and Direct
Radiation from an ISFSI. Acceptable methods for calculating the dose contribution from liquid and
gaseous effluents are given in Regulatory Guide 1.109, Rev. 1, October 1977.

The Radioactive Efﬂuent Release Reports shall include the following information for each class of solid
waste (as defined by 10 CFR Part 61) shipped offsite during the report period:

Container volume,

Total curie quantity (specify whether determined by measurement or estimate),
Principal radionuclides (specify whether determined by measurement or estimate),
Type of waste (e.g., dewatered spent resin, compacted dry waste, evaporator bottoms),
Type of container (e.g., LSA, Type A, Type B, Large Quantity), and

Solidification agent or absorbent (e.g., cement, urea formaldehyde)..

T RO TP
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. ADMINISTRATIVE CONTROLS

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

6.9.1.7 RADIOACTIVE EFFLUENT RELEASE REPORT (Contlnued)

The Radxoactwe Efﬂuent Release Report * shall mclude a list:of descriptions of unplanned releases from
the site to UNRESTRICTED AREAS of radioactive materials in gaseous and liquid'effluents made
durmg the reportmg penod

The Radloactzve Efﬂuent Release Report shall 1nclude any changes made during the reportmg period to
the PROCESS CONTROL PROGRAM (PCP), the OFFSITE DOSE CALCULATION MANUAL

(ODCM), or radioactive waste systeths. Also list new locations identified by the land use census pursuant | -

to CONTROL 3.12.2. for dose calculations or environmental momtonng

* A smgle submxttal may be made fora multxple unit station. The submlttal should comblne those
sections that are common to all units at the station; however, for units with separate radwaste .
" 'systems, the subml_ttal shall spec1fy the releases of rad1oact1ve mate_nal from each unit.

e

-
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ADMINISTRATIVE CONTROLS

. 6.15 MAJ OR CHANGES TO RADIOACTIVE LIQUID, GASEQUS AND SOLID WASTE
TREATMENT SYSTEMS

6.15.1 Licensee initiated major changes to the radioactive waste system (liquid, gaseous and solid):

1. Shall be reported to the Commission in the UFSAR for the period in which the evaluation was
reviewed by the Plant Operations Review Committee (PORC). The discussion of each change
shall contain:

" a. A summary of the evaluation that led to the determination that the change could be
: made in accordance with 10CFR50.59;

Sufficient detailed information to totally support the reason for the change without
benefit of additional or supplemental information;

c A detailed description of the equipment, components and processes involved and the
. interfaces with other plant systems;

d.  An evaluation of the change, which shows the predicted releases of radioactive
materials in liquid and gaseous effluents and/or quantity of solid waste that differ from
those previously predicted in the license application and amendments thereto;

o

An evaluation of the change, which shows the expected maximum exposures to
individual in the unrestricted area and to the general population that differ from those
previously estimated in the license application and amendments thereto;

£ A comparison of the predicted releases of radioactive materials, in liquid and gaseous
effluents and in solid waste, to the actual releases for the period prior to when the
“ changes are to be made;

g.  An estimate of the exposure to plant operating personnel as a result of the change; and

o

: h Documentation of the fact that the change was reviewed and found acceptable by the
. PORC.

2. Shall become effective upon review and acceptance by the PORC.
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PART II - CALCULATIONAL METHODOLOGIES . " --
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@ > Loup EFFLUENTS
1.1 Radiatién Monitoring Instrumentation and Controls

The liquid effluent monitoring instrumentation and controls at Hope Creek for controlling
and monitoring normal radioactive material releases in accordance with the Hope Creek
Radiological Effluent Technical Specifications are summarized as follows:

(1) 'Alarm (and Automatic Termination) - - Liquid Radwaste Discharge Line Monitor provides the
alarm and automatic termination of liquid (RE4861) radioactive material releases ﬁ'om the
liquid waste management system as required by CONTROL 3.3.7.10. ‘

Circulating Water Dewatering Sump Discharge Monitor (RE4557) provides alarm and
automatic termination of liquid radioactive releases from the circulating dewatering sump as
required by CONTROL 3.3.7.10. Condensation drains from certain supply ventilation units
and liquids from the fill and venting of the circulating water side of the condenser
waterboxes are directed to this sump. Automatic termination is performed by trip of the
sump pumps on high gamma radiation signal.

(2) Alarm (Only) - The Cooling-Tower Blowdown. Effluent Monitor (RE8817) provides an
Alarm function only for releases into the environment as required by CONTROL 3.3.7.10.

Liquid radioactive waste flow diagrams with the applicé.ble, associated radiation monitoring
instrumentation and controls are presented in Figure 1-1.

1.2 'Liguid.]éfﬂuent Monitor Setpoint Determination

Per the requirements of CONTROL 3.3.7.10, alarm setpoints shall be established for the
liquid monitoring instrumentation to.ensure that the release concentration limits of
CONTROL 3.11.1.1 are met (i.e., the concentration of radioactive matenal released in liquid
effluents to UNRESTRICTED AREAS shall be limited to the concentrations specified in 10
. CFR 20 Appendix B. Table II, Column 2, (Append1x F) for radionuclides and 2.0E-04
_uCi/ml for dissolved or ‘entrained noble gases). The following equation (adopted from
NUREG-0133) must be satisfied to meet the liquid effluent restrictions: * .

€S mmn @y

C = the efﬂuent concentratlon limit of CONTROL 3 11.1.1 1mplementmg the 10 CFR- 20
' MPC (Appendix F) for the site, in uCi/ml.
c= the setpomt in uCi/ml, of the rad1oact1v1ty momtor measuring . the radioactivity
concentration in the effluent line prior to dilution and subsequent release; the setpoint,
‘ - - represents a value which, if exceeded, would result in concentrations exceedmg the
. limits of 10 CFR 20 in the UNRESTRICTED AREA.
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f = the flow rate at the radiation monitor location, in volume per unit time, but the same
units as F, below. :
F = thedilution water flow rate as measured prior to the release point, in volume per
~ unit txme C T

[Note that if no dilution is provided, c < C. Also, note that when. (F) is large compared to (t),
then (F +f)=F)] : : ,

1.2.1 Liquid Effluent Monitors

The setpomts for the llquld efﬂuent momtors at the Hope Creek Generatmg Statlon are
deterrmned by the followmg equation:

speipcrcreo L IF 1 o wy

with:
Z Ci(gamma) A o J
| MPC.=—1— S B ¢ %) B
amma ' ' o '

Z 7P G (gamma)
where: ' C o S l
SP, = alarm setpoint corresponding to the maximum allowable release rate (pCi/ml). |
MPC, = an effective MPC value for the mixture of radlonuchdes in the efﬂuent stream, i
) (rCi/ml). o .
C. = the concentration of radlonuchde in'the hquld efﬂuent (pCr/ml) , b
MPC; = the MPC value correspondlng to radronuchde 1‘from (Appendix F) 10 CFR '
20, Appendix B, Table I, Column 2 (uCi/ml). .
CTBD= the Cooling-Tower Blowdown D1scharge rate at the time of release (gal/mm) E
RR = the liquid effluent release rate (gal/min) at the monitor location (i.e., at the *
A liquid radwaste monitor, at the TBCW monitor, or at the CTBD momtor)
bkg = the background of the monitor (uCr/ml) %
‘CF. | = Correction factor to account for non-gamma emitting nuclides and radiation -

monitor inaccuracies.

RS,

The radioactivity monitor setpoint equation (1.2) remains valid during outages when the
Coolmg-Tower Blowdown discharge is potentially at its lowest value. Reduction of the
waste stream flow (RR) may be necessary during these periods to meet the drscharge criteria.
, Procedural restrxctlons prevent simultaneous batch 11qu1d releases The setpoints should be

““““

ODCM CONTROL 3.11.1.1 are not exceeded

gy sy

e
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1.2.2 Conservative Default Values

Conservative alarm setpoints for liquid radwaste radiation monitors may be determined
through the use of default parameters. Table 1-1 summarizes all current default values in use
for Hope Creek. They are based upon the following:

(a) substitution of the effectxve MPC value with a default value of 4. 09E-05 qu/ml for
radwaste releases (Refer to Appendix A for justification);

. (b) ~ substitutions of the Cooling-Tower Blowdown discharge rate with the minimum
average flow, in gal/min; and,

(c)  substitutions of the effluent release rate with the highest allowed rate, in gal/min.

@) substitution of a 0.8 correction factor (CF) to.account for monitor inaccuracies and
non-gamma emitting radionuclides.

The use. of the conservative alarm setpoint, or a setpoint below the conservative value, is
acceptable provided that the value used is at least as conservative as the release specific
setpoint calculated in accordance with Equation 1.2 above. Procedural controls exist to
verify the setpoint utilized is at or below what is required.

1.3 Liquid Effluent Concentration Limits - 10 CFR 20

CONTROL 3.11.1.1 limits the concentration of radioactive material in liquid effluents (after
dilution in the Cooling-Tower Blowdown Discharge System) to less than the concentrations
as specified in 10 CFR 20, Appendix B, Table II, Column 2 (Appendix F) for radionuclides
other than noble gases. Noble gases are limited to a diluted concentration of 2.0E-04 nCi/ml.
Release rates are controlled and radiation monitor alarm setpoints are established as
addressed above to ensure that these concentration limits are not exceeded. However, in the
event any liquid release results in an alarm setpoint being exceeded, an evaluation of
compliance with the concentranon limits of CONTROL 3.11.1.1 may be performed usmg the

followmg equation:
O e MR (14)
MPC: CTBD +RR
where:
C; = actual conceﬁtration of radionuclide i as measured in the undiluted liquid
effluent (uCi/ml).
MPC; = the MPC value corresponding to radionuclide i from 10 CFR 20, Appendix B,

Table II, Column 2 (Appendix F) (uCi/ml).
2E-04 pCi/ml for dissolved or entrained noble gases.
the actual liquid effluent release rate (gal/min)

the actual Cooling-Tower Blowdown discharge at the time of release
(gal/min). :

9
3

CTBD
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1.4 Liquid Effluent Dose Calculation - 10 CFR 50

14.1 MEMBER OF THE PUBLIC Dose - nguld Effluents

CONTROL 3.11.1.2 limits the dose or dose commitment to MEMBERS OF THE PUBLIC
from radioactive materials in liquid effluents from Hope Creek Generating Station to:

- dui'ing any calehdar quarter:
. £ 1.5 mrem to total body
< 5.0 mrem to any organ

- during any calendar year:
< 3.0 mrem to total body
< 10.0 mrem to any organ

Per the surveillance requirements to CONTROL 4. 11 1 2 the following calculation methods
shall be used for determining the dose or dose commmnent due to the liquid radioactive

efﬂuents from Hope Creek
8 35E- 04*VOL '
*ZG *A:o 1.5)
. CTBD ; ‘ >
where: . . : 4
Do . dose or dose commitment to organ o, including total body (mrem).

>
o

' site-related ingestion dose commitment factor;to the total body. or any organ 0

- for radionuclide i (mrem/hr per uCi/ml).

:average concentration of radionuclide i, ‘ in undlluted 11qu1d -effluent
. representative of volume VOL (uCi/ml). i '
volume of liquid efﬂuent released (gal).

- Average Cooling-Tower Blowdown dxscharge rate during release period

o " (gal/min).

.8.35E-04 = conversion factor (1. 67E-2 hr/min) and a near field dilution factor of 0.05

: (refer to Appendix B for definition). Z
e g

Q
1

VOL:
CTBD

23
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The sxte-rélafed 1ngestion dose/dose commitment factors (A;,) are presented in Table 1-2 and
. have been derived in accordance with NUREG-0133 by the equatlon

Ao = L14E+05 [(UL * BI) + (UF * BF)] Df, )

where:
A = composite dose parameter for the total body or critical organ o of an adult for
Lo radionuclide 1, for the fish and 1nvertebrate mgestlon pathways (mrem/hr per
pCi/ml).
1.14E+05= conversion factor (pCi/pCi * ml/kg per hr/yr).

Ul = - adultinvertebrate consumption (5 kg/yr). '

Bi = bioaccumulation factor for- radionuclide i in mvertebrates from Table 1-3
(pCi/kg per pCi/l).

UF = adult fish consumption (21 kg/yr).

Bff = bioaccumulation factor for nuclide i in fish from Table 1-3 (pCi/kg per pCi/l):

Dfi, = dose conversion factor for nuclide i for adults in preselected organ, o, from

- Table E-11 of Regulatory Gulde 1.109 (mrem/pCi).

The radxonuchdes mcluded in the periodic dose assessment per the requirements of
CONTROL 3/4.11.1.2 are those as identified by gamma spectral analysis of the liquid waste
samples collected and analyzed per the requirements of CONTROL 3/4. 11 1.1, Table
4.11.1.1.1-1.

Radldnuchdes requiring radiochemical analysis (e.g., Sr-89 and Sr-90) will be added to the
dose. analysis at a frequency consistent with the required rmmmum analyS1s frequency of
. CONTROL Table 4.11.1.1.1-1.:

14.2  Simplified Liquid Effluent Dose Caleulation

.- In lieu of the individual radionuclide dose assessment as presented in Section 1.4.1, the
following simplified dose calculation equation may be used for demonstrating compliance
with the dose limits of CONTROL 3.11.1.2. * (Refer to Appendix B for the derivation and
justification for this simplified method.)

Total Bod
: : 194E+02 *VOL
D = * C .
6= ) Z j (1.7
Maximum Organ
528E +02*V ,
D oo = +02*VOL *Ci (1.8)

CTBD 4
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where
Dy . = conservatively evaluated total body dose (rnrem)
- Dmaxo. = evaluated maximum organ dose (mrem).
Ci : = average concentration of radionuclide i, in undiluted quurd effluent
representative of the volume VOL (uCi/ml).
VOL = volume of liquid effluent released (gal).
CTBD = average Cooling-Tower Blowdown discharge rate during release period (gal/min).
1.94E+02 . = ;conversion factor. (1.67E-2 hr/min), the conservative total body -ingestion dose
e commitment factor (Zn-65 = 2.32E+5 mrem/hr per pCi/ml), and the near field
_ dilution factor of 0.05. (See Appendix B) -
5.28E+02. = conversion factor (1.67E-2 hr/min), the conservative maximum orga.n ingestion

~ dose commitment factor (Fe-59, GI-LLI —6.32E+5 mrem/hr per pCr/ml), and the
near field dilution factor of 0.05 (See Appendrx B).

1.5 Liquid Efﬂuent Dose Prolectlon

CONTROL 3. 11 1.3 requires that the hqurd radloactlve waste processrng system be used to
reduce the radioactive material levels in the liquid waste pnor to release when the 3l-day
projected. doses. exceed : » "

- 0.06 mrem to the total body, or
"~ 0.2 mrem to any organ.

The a,pplrcable thIld waste _processing system for malntammg radioactive materral releases :

_' ALARA are the drain filters and demineralizers as, delmeated in Figure 1-1.

Dose pro_]ectrons are made at least once per 31- days by the following equations:. -

- Dpp = (D,b/d) *31d . (19!
Dinasp = Drmax/ g *3d . (L10)

wh%re: ) . -

Dgp = the total body dose projection for current 31-day period (mrem). £
Dy = the total body dose to date for current calendar quarter as deterrmned by

. equation (1.5) or (1.7). A
Dumaxp = the maximum organ dose to date for current calendar quarter as determined by |
. equation (1.5 or (1.8) (mrem).
4 ., = the number of days in current calendar quarter at the end of the release -
3ld = the number of days of concern. g"
S = | A
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I- . 1.6 Representative Samples

A sample should be representative of the bulk stream or volume of effluent from which it is
taken. Prior to sampling, large volumes of liquid waste should be mixed in as short a time
" interval as practicable to assure that any sediments or particulate solids are distributed
uniformly- in the waste mixture. Recirculation pumps for liquid waste tanks (collection or
- sample test tanks) should. be capable of recirculating at a rate of not less than two tank
volumes in eight hours. Minimum reclrculatlon t1mes and methods of recirculation are
controlled by speclﬁc plant procedures ‘ S

2.0 GASEOUS EF FLUENTS‘.

21 Rédiatiqh Monitoring Instrumentat_ion and Controls

The gaseous effluent monitoring instmrﬁentation and controls at Hope Creek for controlling
and monitoring normal radioactive material releases in accordance with the Radiological
Effluent CONTROLS are summarized as follows:

(1)  Filtration, Recirculatio_h, and Ventilation System -

- The FRVS is maintained in a standby condition. Upon reactor building isolation, the
 FRVS recirculation system recirculates the reactor building air through HEPA ‘and
charcoal filters. Releases are made to the atmosphere via a reactor building vent or

the South Plant Vent depending on- mode of operation. Noble gas momtonng is
provided by RE-481 lA :

(2) South Plant Vent -

_ The SPV receives discharge from the radwaste evaporator, reactor building purge,
' auxiliary building radwaste area, condensate demineralizer, pipe chase, feedwater

. heater, and untreated ventilation sources. Effluents are momtored (for noble gas) by
‘the RE-4875B monitor.

(3)  North Plant Vent -
' The NPV receives diéchargé from the géseous radwaste treatment system (Offgas
. system) and untreated ventilation -air sources. Efﬂuents are momtored (for noble .

i gases) by the RE-4573B momtor

- Gaseous radioactive waste flow diagrams with the appllicable,:associated radiation
monitoring instrumentation controls are presented in Figures 2-1 and 2-2.
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. 2.2 Gasebus Effluent Monitor Setpoint Determination
2.2.1 Plant Vent, FRVS . -

Per the requirements of CONTROL 3.3.7.11, alarm setpoints shall be established for the
gaseous effluent monitoring instrumentation to ensure that the release rate of noble gases
does not exceed the limits of CONTROL 3.11.2.1, which corresponds to a dose rate-at the
SITE BOUNDARY of 500. mrem/year-to the total body or:3000 mrem/year to the skin.
Based on a grab sample analysis of the applicable release (i.e., of FRVS, pipe chase, gaseous
radwaste treatment system air, etc.), the radiation monitoring alarm setpoints may be
established by the following calculation method. The measured radionuclide concentrations
and release rate are used to calculate the fraction of the allowable release rate, as 11m1ted by
CONTROL 3.11.2.1, by the equation: - : '

" FRAC = 4.72E+02*%*VF*Z @(7@; o @.1)
R i : ‘_J.. : 8 .

FRAC = F4.72E+02 *%*VF *Y, CeKTaL 1M jﬁb - @22

where:

FRAC fractron of the allowable release rate based on the 1dentlﬁed radionuclide
. concentrations and the release flow rate.
+X/Q = annual average meteorologrcal drspersron to the controlling srte boundary Iocatlon

: (sec/m3). ! Lot
VE' = ventilation system flow rate for the apphcable release point and monitor (ﬁ3/mm)
Ci  =concentration of noble gas radionuclide ias- deterrmned by radloana1y51s of grab E
sample (uCi/cm3) ! ]
K; - =total bodydose conversion factor for noble gas radxonuchde i (mrem/yr per
. pCi/m3), from Table 2-1 . ' !
'Li . =beta skin dose conversion factor for noble gas radronuchde i (mrem/yr per i
uCi/m3), from Table 2-1 ‘
M; = gamma air dose conversion factor for noble gas radronuchde i (mrad/yr per , {
pCi/m3), from Table2-1 ~ = - ‘ :
1.1 =mrem skin dose per mrad gamma air dose (mrem/mrad) - o
472B+02 = conversion factor (cm3/£t3 * min/sec) : f
500 = total body dose rate limit (mrem/yr) ‘ f

3000 = skin dose rate limit (mrem/yr)

FeresTy

Based on the more limiting FRAC (i.e., higher: value) as determined above, the alarm
setpoints for the applicable monitors-may be calculated by the equation:

; | | E

SP. < [AF-'Z Ci /FRAC ]+bkg L (2.3)
: i l\

| L Eﬁ
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where:

SP = alarm setpoint corresponding to the maximum allowable release rate (uCi/cc).

FRAC = highest fraction of the allowable release rate as determined in equatlon (2.2).

bkg = =background of the monitor (uCi/cc).

AF = administrative allocation factor for the specific monitor (0.2 NPV, 0.2 SPV, 0.1
FRVS).

The allocation factor (AF) is an administrative control imposed to ensure that combined
releases from Salem Units 1 and 2 and Hope Creek will not exceed the regulatory limits on
release rate from the site (i.e., the release rate limits of CONTROL 3.11.2.1). Normally, the
combined AF value for Salem Units 1 and 2 is 0.5 (0.25 per unit), with the remainder 0.5
allocated to Hope Creek. Any increase in AF above 0.5 for the Hope Creek Generating

Station will be coordinated with the Salem Generatlng Station to ensure that the combined
allocation factors for all units do not exceed 1.0. .

2,22 Conservative Default Values

A conservative alarm setpoint can be established, in lieu of the individual radionuclide
evaluation based on the grab sample analysis, to eliminate the potential of periodically
havmg to adjust the setpoint to reflect minor changes in radionuclide distribution and
variations in release flow rate. The alarm setpoint may be conservatively determined by the
default values presented in Table 2-2,

These values are based upon;

- the maximurm ventllatlon (or purge) flow rate;

- aradionuclide distribution adopted from ANSI N237- 1976/ANS 18.1 "Source Term ,
Specifications”, Table 5 and;

- an administrative allocation factor of 0.5 to conservatively ensure that any releases from
Hope Creek do not exceed the maximum allowable release rate.

For the noble gas radionuclide distribution from ANSI N237-1976/ANS 18.1 (Note Table .-
C-1), the alarm setpoint based on the total body dose rate is more restrictive than the
correspondmg setpoint based on the skin dose rate. The resulting conservatlve, default
setpomts are presented in Table 2-2. :

23 Gaseous%Efﬂuent Instantaneous Dose Rate Calculations - 10 CFR20

2.3.1 Site Boundarv Dose Rate - Noble Gases

CONTROL 3.11.2.1a hmlts the dose rate at the SITE BOUNDARY due to noble gas releases
to < 500 mrem/yr, total body and < 3000 mrem/yr, skin. Radiation monitor alarm setpoints
are establlshed to ensure that these release limits are not exceeded. In the event any gaseous
releases from the station results in an alarm setpoint (as determined in Section 2.2.1) being
exceeded, an evaluation of the SITE BOUNDARY dose rate resulting from the release shall
be performed using the following equations:
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Do = % DI 2.4)

D=5 T, “OT e

where:

Dp .= - total body dose rate (mr‘em/yr)

Dy = skin doserate (mrem/yr). -

XQ = atmospheric dispersion to the controllmg SITE BOUNDARY locatlon ;

- (sec/m3). ’

Qi - = -average release rate of radlonucllde i over the: release penod under evaluatlon
(uCi/sec). a o

Ki = total body dose conversion factor for noble gas radionuclide i (mrem/yr per
uCi/m3), from Table 2-1

Li = beta skin dose conversion factor for noble gas radionuclide i (mrad/yr per
uCi/m3), from Table 2-1

M = gamma air dose’ conversxon factor for noble gas radlonuchde i (mrad/yr per

~ uCi/m3, from Table 2-1, '
1.1 =~ mrem skm dose per mrad gamma air dose (mrem/mrad)

As appropriate, simultaneous releases from Salem Units 1 and 2 and Hope Creek will be

considered in evaluating compliance with the release rate limits of CONTROL 3.11.2.1a,
following any releases exceeding the above prescribed alarm setpoints. Monitor indications
(readings) may be averaged over a time period not to exceed 15 minutes when determining
noble gas release rate based on correlation of the monitor reading and momtor sensitivity.
The 15-minute averaging is needed to allow for reasonable monitor resporise to potennally
changmg radioactive material concentrations and to exclude potential electronic spikes in
monitor readings that may be um'elated to radroactlve material releases. As 1dent1ﬁed any
electromc spiking monitor responses may be excluded from the analysis.

NOTE: For admmlstratlve purposes more conservatlve “alarm setpomts than those as
prescnbed above’ may be 1mposed ‘However, conditions exceeding these more, limiting
alarm setpoints do not necessarily indicate radroactlve material release rates exceedmg the
dosé limits of CONTROL 3.11.2.1a. Provided actual releases do not result in radiation
monitor indications exceeding alarm setpoint values based on the above criteria, no.further
analyses are required for demonstratlng compllance with the limits of CONTROL 3.11.2.1a.

Actual meteorological conditions concurrent with the release period or the default a’nnual

average dispersion parameters as presented i in Table 2-3 may be used for, evaluating the
gaseous efﬂuent dose rate " :
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2.3.2 Site Boundary Dose Rate - Radioiodine and Partic_u‘lates-

. CONTROL 3.11.2.1b limits the dose rate to < 1500 mrem/yr to any organ for I-131, I-133,

' tritium and particulates with half-lives greater than 8 days. To demonstrate compliance with
this 11m1t an evaluation is performed at a frequency no greater than that corresponding to the

- sampling and analysis time period (e.g., nominally once per 7 days). The following equation
shall be used for the dose rate evaluation:

| 4DEO=“’%*_ZE‘, I <IN R 2.6)

. where: o
D, = . average organ dose rate over the sampling time period (mremv/yr).
XQ = atmospheric dispersion to the controlhng SITE BOUNDARY location for the
- .+ - (. inhalation pathway (sec/m3). -
R = dose parameter for rad10nuchde i (mrem/yr per uCi/m3) and organ o for the

- child inhalation pathway from Table 2-4.

Q = average release rate over the appropriate sampling penod and analysis
: frequency for radionuclide i - - I-131, I-133, tritium or other radionuclide in

particulate form with half- life greater than 8 days (pCl/sec)

By substituting 1500 mrem/yr for D, and solvmg for Q, an allowable release rate for I-131
can be:determined. Based on the annual average meteorological dispersion (See Table'2-3)
and the most.limiting potential pathway, age group and organ (inhalation, child, thyr01d --Ri
= 1.62E+07 mrem/yr per uCi/m3), the allowable release rate for 1-131 is 34.7 uCl/sec
Reducing this release rate by a factor of 2 to account for potential dose contributions from
~other: radioactive particulate material and other release points (e.g., Salem), the
corresponding release rate allocated to Hope Creek is 17.4 uCi/sec. For a 7-day period,

which is the nominal sampling and analysis frequency for I-131, the cumulative release is
10.5 C1

Therefore, as long as the I-131 release in any 7-day period do not exceed 10.5 Ci, no
additional analyses are needed for verifying compliance with the CONTROL 3.11.2.1.b
'- 11m1ts on allowable release rate. .

24 Noble Gas Effluent Dose Calculations - 10 CFR 50

2.4.1 UNRESTRICTED AREA Dose - Noble Gases
'CONTROL 3.11.2.2 requires a- penodlc assessment of releases of noble gases to evaluate
‘compliance with the quarterly dosé limits‘of < 5 mrad, gamma-air and < 10 mrad, beta-air

-and the calendar year limits < 10 mrad, gamma-air and < 20 mrad, beta-air,

“The limits are -applicable separately to-each generating station and are not combined site
limits. The following equations shall be used to calculate the gamma-air and beta-air doses:
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| .Dg=-3.t7E.e98f%f’Z 1( o es

where:
Dy
Dg
XQ
Qi
M;
N;

3.17B-08 -

2.4.2 Slmphfied Dose Calculatmn for Noble Gases

= air dose due to gamma emissions for noble gas radionuclides (mrad).
air dose due to beta emissions for noble gas radionuclides (mrad).

atmospheric dispersion to the controlling SITE BOUNDARY location
(sec/m3).

o= cumulative release- of noble. gas radlonuchde 1.over: the period of -interest

- (kCi).

" = air dose factor due to gamma emission from noble gas radxonuchde i (mrad/yr

per uCi/m3, from Table 2-1. -

= air dose factor due to beta emissions.from noble gas radlonuchde i (mrad/yr
perpC1/m3 ‘Table 2-1). P S

conversion factor (yr/sec)

In heu of the md1v1dua1 noble gas radlonuchde dose assessment as presented above, the
followmg simplified dose calculation equations may be used for verifying compliance w1th

the dose limits of CONTROL 3.11,2.2 (Refer to Appendlx C.for the denvatlon and

Jusnﬁcatxon of this SImphﬁed method). o . B ]
- Dy= *y*M o B Y
- o0 /0 ‘f ZQ' ~ @9 |
31TE~8. v /. . . oo S
\ Dp=1 : *y*N’ L3 ; - S 2.10

Pr=Tose setNetne o en
: [

whete:

'M;ff.f = 8.1E+03, effective gamma-air dose factor (mrad/yr per nCi/m3).

‘Negr; -+ = 8.5E+03, effective: beta-air dose factor (mrad/yr per uCi/m3).

Q; . =cumulative release for.all noble gas radionuclides (pCi).

0.50

Actual meteorological conditions concurrent with;the release period or the default,- annual

. average dlspersmn parameters as presented i in Table 2-3, may be used for the evaluation of
-the gamma-alr and beta-air doses.

L -
3

i
t

= conservatism factor to. account for potential variability in the radlonuchde
dlstnbutlon ) . ¢ _ S :

cy

I
5
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2.5 Radioiodine and Particulate Dose Calculations - 10 CFR 50

. 25.1 UNRESTRICTED AREA Dose - Radioiodine and Particulates

‘In ac_é:ordance with the requirements of CONTROL 3.11.2.3, a periodic assessment shall be
performed to evaluate compliance with the quarterly dose limit < 15 mremto any organ. The

following equation shall be used to evaluate the maximum organ dose due to release of I-131,-
[-133, tritium and particulates with half-lives greater than 8 days:

Dzop#3.17E—08*W*SE'*Zﬂ0 L ‘(2.11)

where:

D.,, = dose or dose commitment via‘all pathways p and age group a (as identified in Table
'2-3) to organ o, including the total body (mrem).

W =atmospheric dispersion parameter to the controlling Iocatlon(s) as identified in
Table 2-3.
X/Q = = atmospheric dispersion for inhalation pathway and H-3 dose contnbunon via other
- pathways (sec/m3). .
D/Q '-= atmospheric deposmon for vegetatlon milk and .ground plane exposure pathways
(1/m2). -

Riap = dose factor for radionuclide i (mrem/yr per pCi/m3 or m2 - mrem/yr per uC1/sec)
and organ o from Table 2-4 for each age group a and the apphcable pathway p as
identified in Table 2-3.° Values for Rizop Were derived in accordance W1th the
methods described in NUREG-0133.

Qi . = cumulative release oyer the period of interest for rad10nuchde i--1-131, I-133, H-3
or radioactive material in particulate form with half-life greater than 8 days (uCi).
Sf, = annual seasonal correction factor to account for fraction of the year that the

applicable exposure pathway does not exist.

¢)) For milk and vegetation exposure pathways:
= A six month fresh vegetation and grazing season (May through October)= 0.5

- (2) F or mhalattan and ground plane exposure Qathways
= 1.0

For eva.luatmg the maximum exposed individual, the infant age group is controlling for the
milk pathway. . Only the controlling age group and exposure pathways as identified in Table
2-3 need be evaluated for compliance with CONTROL 3.11.2.3.

252 sﬁn'n‘iiﬁed Dose Calculation for Radioiodines and Particulates

- In heu of the individual radionuclide (I-131, I- 133 and particulates) dose assessment for the S
resident/dairy location as presented above, the following simplified-dose calculation equation |- -
may be used for venfymg compliance with the dose limits of CONTROL 3.11.2.3 (Refer to
Appendzx D for the derivation and Justlﬁcatlon of this simplified method)
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Draxo=3.17E—08*W*SP* Ri-151* ) O - (2.12)
where:
Diax o' . = maximum organ dose (mrem) - o S
Rz~ = I-131 dose parameter-for the thyroid for the identified controllmg pathway.
= 1.0SE+12, infant thyroid dose parameter with the cow-mllk pathway controlling
(m2 - mrem/yr per uCi/sec).
w = D/Q for radioiodine, 2.87E-10 1/m2.

Qi = cumulative release over the period of interest for radtonuchde i--I-131or
radioactive matenal in particulate form with half-life greater than 8 days (uCi).

The locatlon of exposure pathways and the maximum organ dose calculation may be based
on the available pathways in the surrounding environment of Hope Creek as identified by the
annual land-use census (CONTROL 3.12.2). Otherwise, the-dose will be evaluated based on
the predetermined controlling pathways as 1dent1ﬁed in Table 2-3.

1

2.6 GaseousEfﬂuent Dose Projection

CONTROL 3.11.2.4 requires that the VENTILATION EXHAUST TREAT MENT SYSTEM be
used to reduce radioactive material levels | prior to dlscharge when pro;ected doses in 31-days
exceed:
‘ - 0.2 mrad to air from gamma radlatlon, or
- 04 mrad to air from beta radiation, or , .
- 0.3 mrad to any organ of a MEMBER OF THE PUBLIC

The apphcable gaseous processing systems for mamtammg radroactrve material releases ALARA
are the Gaseous Radwaste Treatment System and Exhaust Treatment System as dehneated in
Figures 2-1 and 2-2. ~ o

Dose prOJectton are performed at least once per 31-days by the following equations:
. ol g»‘ B

Dy =@y/d) *31d i @13
. Dy = (Da/d) *31d ; (2.14)
Doy = (Dmax/d) * 31d (2.15)
where; N
Dg = gamma air dose projection for current 31-day period (mrad) v
D, = gamma air dose to date for, current calendar quarter as detertnined by equation (2.7)
' or (2.9) (mrad). 1
Dy =beta air dose projection for current 31-day period (mrad).
Dy, - = beta air dose to date for current calendar quarter as determmed by equatton (2 8) or
2. 10) (rarad).

Dmaxp = maximum organ dose projection for current 31-day period (mrem).
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Dmax' = maximum organ dose to date for current calendar quarter as determined by equatwn
(2.11) or (2.12) (mrem).

d = number of days in current calendar quarter at the end of the release.
31d = the number of days of concern.
SPECIAL DOSE ANALYSIS

3.1 Doses.Due to Activities Insxde the SITE BOUNDARY

The ca]culation methods as presented in Sections 2.4 and 2.5 may be used for determining the
maximum potential dose to a MEMBER OF THE PUBLIC located inside the site boundary. For
the purpose of this calculation, a MEMBER OF THE PUBLIC is an adult individual who is not
subject to occupational exposure (i.e., an un-monitored site worker) performing duties within the
site boundary, and who is exposed to radxoactlve material in gaseous effluent for 2,000 hours per
year via the inhalation and ground plane exposure pathways. The values for the atmospheric
dispersion coefficients at the point of interest inside the site boundary (e.g., 0.25 mile) shall be
developed from the current year meteorological data. _

In accordance w1th Techmcal Spec1ﬁcat10n 6.9.1. 7, the Radxoactlve Effluent Release Report
(RERR) submitted by May 1st of each year shall include an assessment of radiation doses from
radioactive. l1qu1d and gaseous effluents to MEMBERS OF THE PUBLIC due to thelr act1v1t1es
inside the SITE BOUNDARY.. .

. 3.2 Total Dose to MEMBERS OF THE PUBLIC - 40 CFR 190 and 10 CFR 72.104

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

The Radioactive Effluent Release Report (RERR) submitted by May 1st of each year shall also -
include an assessment of the radiation dose to the likely most exposed MEMBER OF THE PUBLIC
for reactor releases and other nearby uranium fuel cycle courses (including dose. contributions from
effluents and direct radiation from on-site sources). For the likely most exposed MEMBER OF
THE PUBLIC in the vicinity of Artificial Island, the sources of exposure need only consider the
Salem Generating station and the Hope Creek Generating Station which includes the Independent

. Spent Fuel Storage Installation (ISFSI): No other fuel cycle facﬂmes contnbute to the MEMBER
OF THE PUBLIC dose for the Artificial Island vicinity. :

The dose’ contnbuuon from the operation of Salem Generating Stations will be estimated based on
the methods as presented in the Salem Offsite Dose Calculation Manual (SGS- ODCM)

As appropriate for demonstratmg/ evaluating compliance with the limits of CONTROL 3 114
(40 CFR 190), the results of the environmental monitoring program may be used for providing data
on actual measured levels of radloactlve matenal in the actual pathways of exposure.

3 2.1 . Efﬂuent Dose Calculatxons

For purposes of implementing the surveillance requirements of CONTROL 3/4.11.4 and the
reporting requxrements 0f6.9.1.7 (RERR), dose calculations for the Hope Creek Generating Station
may be performed using the calculation methods contained within the ODCM,; the consérvation

_ controlling pathways and locations of Table 2-4 or the actual pathways and locations as identified
by the land use census (CONTROL 3/4.12.1) may be used. Average annual meteorological
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dispersion parameters or meteorological conditions concurrent with the release period under
. evaluation may be used.

3.2.2 Direet Exposure Dose Determination o
. Any potentially significant direct exposure contribution to off-site individual doses may be

evaluated based on the results of the environmental measurements (e.g., dosimetry, ion chamber
measurements) and/or by the use of a radiation transport and shielding calculation method.
Only during a non-typical condition will there exist any potential for s1gmﬁcant on-site sources
at Hope Creek that would yield potentially significant off-site doses (i.e.; in excess of 1 mrem »
per year to a MEMBER OF THE PUBLIC), that would require detailed evaluation for
demonstrating compliance with 40 CFR 190 or 10 CFR 72.104. However, should a situation
exist whereby the direct exposure contribution is potentially significant, on-site measurements,
off-site measurements and/or calculational techniques will be used for determmatlon of dose for ‘
assessmg 40 CFR 190 or 10 CFR 72.104 comphance C -

4.0 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM

4.1 Samplmg Program ' ' ' ‘ :

The operational phase of the Radlologlcal Envn'onmental Monitoring Program (REMP) is

: conducted in accordance with the requirements of CONTROL 3.12. The objectlves of the
program are:

- To determine whether any significant increases occur:in the concentration of radionuclides in
the critical pathways of exposure in the vicinity of Artificial Island;

- To determine if the operation of the Hope Creek Generating Station has resulted in any
increase in the inventory of long lived radionuclides in the environment;

- To detect any changes in the ambient gamma radiation levels; and

- To verify that HCGS operations have no detrimental effects on the health and safety of the
pubhc or on the enwronment g 3

. c
The samphng requlrements (type of samples collectlon frequency and ana1y51s) and sample
Iocatlons are presented in Appendix E. P

NOTE: No 'public drinking water samples or irrigation water samples are taken as these
- pathways are not directly effected by liquid efﬂuents discharged from Hope Creek ;
Generatmg Statmn ‘

Interlaboratog: Companson Program
CONTROL 3.12.3 requires analyses:-be performed on radxoactxve matenal supphed as part of an

Interlaboratory Comparison. Participation in an approved Interlaboratory Comparison Program
provides a check on the preciseness of measurements of radioactive materials in environmental
‘samples. A summary of the Interlaboratory Comparison Program results will be provided in the |
,Annual Radlologlcal Environmental Operatlng Report pursuant to CONTROLS 6.9.1.7. R

>
o

f ]

Frmas il

HCGS EXPLOSIVE GAS MONITORING PROGRAM ‘

The Hope Creek Explosive Gas Monitoring program was moved within the Hope Creek Technical
Specifications to section 6.8.4.d. This was performed i in ‘Technical Specification Amendment 91.
Detalls of the Hope Creek Exploswe Gas Monitoring program are maintained in station
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implémenting procedures and are controlled by the 50.59 safety evaluation and procedure

processes.
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FIGURE 1-1: LIQUID RADWASTE TREATMENT AND MONITORING SYSTEM

Circ Water Dewatering, RE 4557
(T-BCWDS) Dewatering Cooling’
. Sump Tower Basin
Supply Ventilation Drains
— Collect_or Tanks (2)
: Equipment Equiprhent : Equiﬁmexit A P B
Drain Filter "] Drain Demin Drain Sample [~ .
, Tanks (2)
Waste Surge :
Tank
Condensate
Storage Tank
» 0
: Floor Drain -
Floor Drain Collector Floor Drain Floor Drain Sample Tanks (2) [
Tanks (2) - Filter Demin
See Note 1
. &\\\\‘\\\\\\\ \\\\\\‘\\W\\\\\\\\\\\ ‘Q
. i % Vapor to South
—— Chemical N Plant Vent \
Waste Tank | . N \\\ §
- k\\\\\\\\\\ N
N
Bottoms to Solid Waste §
A R R R NN
'i)ete:rgent Drain - . Detergent
Tanks (2) Drain Filter
— ' RE 4861
‘Log: ° RE =Radiation Monitor ' ,
RE 4861 = Liquid Radwaste Discharge Momtor RE 8817
RE 8817 = Cooling Tower Blowdown Monitor

- RE 4557 = Circulating Water Dewatering Sump
: " Discharge Monitor
Note 1; Specified equipment is installed but not in use.
Equlpment abandoned per DCP 4EC-3634

FIGURE 1-2 SOLID RADWASTE PROCESSING SYSTEM
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See Note 1

Nots 1: Specified equipment is installed but not m use.
\\\ Equipment is panding abandonmentper
AN . . DCP 4EC-3634.
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TABLE 1-1: PARAMETERS FOR LIQUID ALARM SETPOINT DETERMINATION

23

lPar;amete:r Actual Default T S W
Lo s Value | Value Units. | 7 . Comments
MPCe = Calc 4.09E-05* | pCi/ml | Calculated for each batch to be released
MPCI-131 | 3.0E-07 N/A uCifml | Taken from 10 CFR 20, Appendix B,
‘ ‘ ‘ - Table II, Column 2 (Appendix F)
c Measured N/A pCi/ml - | Taken from gamma spectral analysis of
| liquid effluent:
MPC; Measured | N/A iCiml | Taken from 10CFR20, Appendix B,
_ o Table II, Column 2 (Appendix F)
CTBD Measured 12000 gpm | Cooling tower blowdown drscharge
I RR Measured 176 gpmor Determmed prior to release release rate
- ~ | can be adjusted for CONTROL
. 1300 - gpm(CST) | compliance
0 | gpm . | Maximum ﬂow rate with both pumps
Q Estimated ‘100 (TBCW) | running (50 gpm each)
I
o SP (Setpoints) ‘ : -
Z A) RE4861 ~ Cale 5.58E-04 uCi/mi Default alarm setpoints; more
% o ‘- conservative values may beused as
= appropriate and desirable for ensuring
= regulatory compliance and for
z. ) : maintaining releases ALARA
= RE8817 Calc 8.18E-06 pCi/ml
> - : "
& SR : . Maximum alarm setpoint continuous
. RE4557 Cale 2.40E-06 uCi/ml | release; more conservative value may be -
= R . established by plant procedure ‘
o8 . ,
g B) REA4861 Cale | 7.55E-05 uCi/ml | These setpomts are for condensate
o L L - ' storage tank releases
o 'RE8817 Calc . 8.18E-06 | uCi/ml 5
@ . - * See Appendix A for basis
e Page 95 of 153
Ll . .
o -
Ll
w
D




. o x : Hope Creek ODCM Rev. 23
© TABLE 1-2: SITE RELATED INGESTION DOSE COMMITMENT FACTOR, Aj
(FISH AND INVERTEBRATE CONSUMPTION)

(mrem/hr per uCi/ml)
0 (3
‘H-3 - - 2.82E-1 '2.82B-1 ©  282E-1 " 282E-1  282E-1 = 2.82E-1
C-14 1.45E+4 2.90E+3 .+12.90E+3 . 290E+3.. ..., 2.90E+3 - 2.90E+3 2.90E+3
Na-24 :  457E-1 4 .57E-1 457E-1 = 4.57B-1 4.57E-1 4.57B-1 4.57E-1
P-32 - 4.69E+6 2.91E+5 '1.81E+5 - - - 5.27E+5
Cr-31. - .- :5.58E4+0  :3.34E+0 . 1.23E+0 7.40E+0 ~ 1.40E+3
Mn-54 - 7.06E+3 }1.35E+3 - 2.10E+3 - 2.16E+4
Mn-56 - 1.78E+2 ~ 3,15E+1 - 2.26E+2 - 5.67E+3
Fe-55 5.11E+4 3.53E+4 18.23E+3 - - 1.97E+4 2.03E+4
Fe-59 - B8.06E+4 - 1.90E+5 71.27E+4 - - ' 5.30E+4 6.32E+5
Co-57 . - 1.42E+2 :2.36E+2 - - - 3.59E+3
Co-58 - 6.03E+2 '1.35E+3 - - - 1.22E+4
Co-60 - 1.73E+3  13.82E+3 - - - 3.25E+4
| Ni-63 :  4.96E+4 3.44E+3 '1.67E+3 - - - 7.18E+2
Ni-65 2.02E+2 2.62E+1 '1.20E+1 - - - - 6.65E+2
I1Cu-64 - & - 214B+2 - 101B+2 - . - ~ 5.40E+2 - 1.83E+4
| Zn-65 - 1.61E+5 5.13E+5 - 2.32E+5 - © 343E+5 - 3.23E+5.
Zn-69m 5.66E+3 1.36E+4 '1.24E+3 e 8.22E+3 - 8.29E+5;
. As-76 . - 4.38E+2 1.16E+3 5, 14E+3  3.42E+2 - 1.39E+3 3.58E+2 4,30E+4
Br-82 ° - - -~ 4,07E+0 - ' - - 4.67E+0
0 Br83 - = 725E-2 - - L.O4E-1
<2'> Br-84 - - 9.3%E-2 .. . - - - 7.37E.7
< Br-85 : - . - 3.86E-3 - - L= R
O Rb-86 - - 6.24E+2 2.91E+2 Lo - - 1.23E%2
A Rb-88 - 1.79E+0 9.49E-1 - - - - 247E-11
<Z( Rb-89 - ) 1.19E+0 . 8.34E-1 . R - - . 6.89E:14
. n Sr-89 - 4.99E+3 - 1.43E+2 - - - 8.00E+2
2. Sr-90 '1.23E+_5'. - 3.01E+4 - - - 3.55E+3
' = Sr91. . = 9.18E+1 - '3;71E+0 - - - 4.37E+2
] Sr-92 3.48E+1 < 1.51E+0 - - - ’ 6.90E+2
= Y90 - 6.06E+0 - - * 1.63E-1 - - - 6.42E+4
% Y-9im. 5.73E-2 - 2.22E-3. - . : - ok 1.68E71
S Y91 ° 8.88E+1 - 2:.37E+0 L - - 4.89E+4
& Y-92 ¢ 5.32E-1 . - .. 1.56E-2 L - - 9.32E+3
o Y-93 1.69E+0 - 4,66E-2 - - . - -5.35E+4
. Z Zr-95 1.59E+1 5.11E+0 3.46E+0 s . 8.02E+0 - 1.62E+4 .
i E Zr-97 - 8.81E-1 1.78E-1 " 8.13E-2 = © 2.68E-1 - 5.51E+#4
5 Nb-95 . 4.47E+2 2.49E+2 1.34E+2 - - ' 2.46E+2 C - : 1.51E+6
o> Nb-97 :  3.75E+0 9.49E-1 3.46E-1 : : 1.11E+0 - 3.50E+%3 -
: % :Mo-99 - 1.28E+2 2.43E+1 < .- 2.89E+2 - 2.96E+2
o Tc-99m 1.30E-2 3.66E-2 4.66E-1 - 5.56E-1 1.79E-2 2.17E+1
L_nl'_l Tc-101 1.33E-2 1.92E-2 1.88E-1 - 3.46E-1 9.81E-3 5.77E-14
. & . Page96 Q§'153 | t
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. " TABLE 1-2 (cont'd) ‘ :
SITE RELATED INGESTION DOSE COMMITMENT FACTOR, A,,
(FISH AND INVERTEBRATE CONSUMPTION)

I - fwremfbrper pCifml)
Nuclide Bone Liver T.Body Thyroid Kidney Lung GI-L1.1
I Ru-103  107E+2 - 460E+] - - 4.07E+2 - 1.25E+4
Ru-105 __ S.89E+0 - 35IEH0 -~ - 1.I5E+2 - 544E+3
Ru-106 ~ 159E+3 - - ~  201E+2 - - 3.06E+3 - 1.O3E+S
I [Ag-110m  1.56E+3 . 1T45E+3 _ 8.60E+2 - 2.85E+3 - 5.91E+5
: Sb-122 ~ 1.98B+1  455E-1 _ 6.82E+0  3.06B-1 - LIOE+]  7.51E+3
Sb-124 ~ 277B+2  523EH0  LIOE+2°  6.71E-l 2.15B+2  7.86E+3
I - [Sb-125 T 1.77E+2 198E+0  421E+1 _ 1.80B-1 . - 1.36E+2 . 1.95E+3
: Sb-126 ~  1.14B+2  -231E+0  4.10EHl _ 6.96E-1 - 6.97E+1 _ 0.29E+3
: Te-125m _ 2.17E+2 7.86E+]1 _ 291E+]  6.52E+1 8.82E+2 - 8.66E+2
l Te-127m _ 548E+2  1.96E+2 _ 6.68E+1  1.40E+2  2.23E+3 - 184E43
| Te-127 _ 8O0E+0  320E+0 __ 1.93EH0  6.60E+0  3.63E+] - 7.03E+2
Te-120m _ 931E+2 347E+¥2__ 147E+2  3.20E+2 3.89E+3 - 4.69E+3
. Te-129 ~ 2.54E+0 9.55E-1 __ 6.19E-1 _ 1.95E+0 1.O7E+1 - _1.92E+0
I Te-13lm _ 1.40E+2 .. 6.85E+l1  5.J1E+l  1.08E+2 . 6.94E+2 - 6.80E+3
o Te-131 . LSOE+0  6.66E-1 __ 5.03E-1  131E+0 - 6.99E+0 - 2.26E-1
| Te-132  2.04E+2 132E+¥2  124E+¥2  146E+2  1.27E+3 - _624E+3
I ' 1-130 396E+] _LITE+¥2  461E+] _ O91E+3  1.82E+2 - 1.01E+2
| 1131 2.18E+2 312E¥2 _ 1.79E+2  1.02E+5  535E+2 - 8.23E+1_
% I-132 1.06E+1 285E+] _ O96E+0  9.96E+¥2  4.54E+] - 5.35E+0
I o 1-133 745E+] ~ 130E+2 __ 3.95E+¥l  1O0E+4  2.26BE+2 - 1.16E+2
2 1134 5S6E+0 . 1.SIE+l __ 540E¥0  2.62E+2 _ 2.40E+l - 1.32E2
5 1135~ 232E+] ~ 6.08E+l  224B+l  4.01E+3 9.75E+1 - 6.87E+1
o Cs-134  6.84E+3 1.63E+4 __ 1.33E+4 - 5.27E+3 1.75E+3  2.85E+2
I = Cs-136_ 7.16E+2 . 2.83E+3  2.04E+3 - 1.57E+3 2.16E+2  3.21E+2
" Cs-137 _ 8J7E+3  1.20E+4 _ 7.85E+3 - 407E¥3  135E+3 2.32E+2
= Cs-138  6.07E+0  1.20E+] _ 5.94E+0 - 8.81E+0 8.70E-1 _ 5.12E-5
I;_z Ba139 __ 7.85E+0 559E-3 _ 230E-1 - 523E-3 3.17E3 _ 1.39E+]
2 Ba-140 _ 1.64E+3 206E+0___ 1.08E+2 - _7.02E-1 - 1.18E+0  3.38E+3
= Ba-141 _ 3.81E+0 288E3  129E-] - 2.68E3 1.63B-3__ 1.80E-9
I ) Ba-142 © 1.72E+0 17763 1.08E-1 - 150E3 1.00E-3 _ 2.43E-18
2 La-140 . 1.57EH0 794E-1 _ 2.10E-1 - - 5.83E+4
e La-142  8.06E-2 3.67E2 __ 9.13E3 - - 2.68E+2
IQD Ce-141 _ 3.43E+0 2.32E+0 __ 2.63E-l - 1.08E+0 - ~ 8.36E+3
= Ce-143  6.04E-1 A446E+2  494E2 . - 197B-1 - - ~ = 167E+4
. Ce-144  1.79E+2  747E+¥l __ 9.59E+0 - 4.43E+] - 6.04E+4
& Pr-143  579E+0 -~ 2.32E+0 _ 2.87E- - 134EM0 - 2.54E+4
I> Pr-144 . 1.90E-2 787E-3 ___ 9.64E-4 - 4.44E-3" - 2.73E-9
x Nd-147  3.96E+0 458E+0____ 2.74E-1 - 2.68E+0 - 2.20E+4
2. W-187  9.16E+0 7.66E+0 __ 2.68E+0 - - - ~_2.51E+3
I w . [Np239 . 353E2 347E3  191E3 - 1.08E-2 - 7.11E+2
g
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TABLE 1-3: BIODACCUMULATION FACTORS

ELEMENT

SALTWATER FISH

SALTWATER l«_N__VlLRl EBRATES

(pCl/kg per pC1/hter)*

* Values in this table are taken ﬁ'om Regulatory Guide 1. 109 except for phosphorus (fish) whxch is
adapted from NUREG/CR-1336 and silver, arseni¢ and antxmony whxch are taken from UCRL

50564 Rev. 1, October1972
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Ll H ... .9.0E-0L..... -9.3E-01 -
e T Ty 1L.8EF03- TTAER03
Na - . 6.JE-02 .. 1.9E-01
P T " 3.0E+03 3.0E+04
Cr . " 4.0E+02 " 2.0E+03
“Mn . _ 5.5E+02. .. ~4.0B+02.
[ Fe " " 3.0E+03 "2.0E+04
“Co R  1.0E+02 ‘1.0E+03
Ni K ~ 1.0E+02 2.5E+02
" Cu. B} T6.JE+02 1.7E+03
Zn ... 2.0E+03 .. 5.0E+04
Br - - 1.5E-02 3.1E+00
“Rb- ‘ "~ 8.3E+00 ~ 1.7E+01
Sr ~ 2.0E+00 - 2.0E+01
Y "~ 2.5E+01 " 1.0E+03
Zr . “2.0E+02 8.0E+01
_Nb : . 3.0E+04 .. 1.0E+02
Mo . . -1.0E+01 ~ 1.OE+01 -
Tc T 1.0E+01 - ~ 5.0E+01
Ra , ~ 3.0E+00 ~ 1.0E+03
Rh 1.0E+01 "2.0E+03 .
Ag . ~3.3E+03 3.3E+03 ]
Sb- - T "4.0E+01 5.4E+00 1
Te . "1.0E+01 " 1.0E+02
1 | ~ 1.0E+01_ T 5.0EF01 - Y
Cs - " 4.0E+01 . 2.5E+01 .
Ba N “1.0E+01. ~1.0E+02
La . . -2 5E+01 . 1.OE+03 1
Ce . T.0E+01 6.0E+02 .
Pr . " 2.5B+01 ~ 1.0E+03 i
Nd© - B ~T25E+01 T LOE+03
W 4 3.0E+01 - 3.0E+01
Np - 1.0E+01 "1.0E+01.
As . . 33E+02 33E+02
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" Hope Creek ODCM Rev. 23
~FIGURE 2-1: GASEOUS RADWASTE TREATMENT SYSTEM -
SPV (Fig. 2-2)
_ Mechanical Vacuum [ sees s -- -- mmmeemes - -
Pumps (2) | - :
Main’ :
Condenser _ :
. Recombiner :
-Preheater | ‘ Recombiner Condenser
A‘é’;s?:‘i;“ otain - _ Typical of 2 Recombiner Packages

l————> Offgas Pretreatment RMS and Sampling

Holdup Pipes
Cooler Reheater Guard Bed -
Condenser . .
----------- : Ambient Charcoal System
| |

To North ; ) Absorber
Plant Vent C:]—:———-—— HEPA Filter Train
(Fig. 2-2) .
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USER RESPONSIBLE FOR VERIFYING REVISION,

Hope Creek ODCM Rev. 23

FIGURE 2-2: VENTILATION EXHAUST TREATMENT SYSTEM

RE
48738
Gaseous Radwaste
Treatmant System
{from Figure 2-1)
pNarth Plant
Untreated Ventilation : Vent
Air Sources .
dwaste Deceg.
v\apui er See Naote 1
} i : — . RE
Auxiliary Building 1 . 75
Radwaste Area R H } . 48758
Ventilation il
(Typical of 3)
e mmm—— - mm—— o ———————
!
Candensate | x ; _
Demineralizar : R H c H.: — i ;Sau\tlféfl:’t!ént :
Reom Air : ) : . . |
! '
Pipe Chasa Alr Ef_ufgirt:r_\ent Exhauft System (TBCE)
Feedwater Heater :
Raam Air ! . :
Turbine Building o ' p f
Exhaust o
T8 Oil Storage R [
Room Exhaust | - i
Gland Seal Exhaust
.Mecha’nit::al Vacuum .o A
Pump Exhaust : S F - .
S e e, -
(from Flgure - : i Reactar Building Ventilatian Exhaust System b
! —
—a R I H E
Reactor Buildin ¥ RE
ok (Typical of 3) ; 4811A
o FRYSRecrcSysem | | FRVSVent | ’
1 ! | i . 1 K It
i Hlc]|H I SVOUNN | S I I : » FRVS System Vent }
T ¥ ! b
. ]
(Tylcal of ) P ()
: .

R = Roughing Fiter  H = HEPA Fiter _ :

: - ' C = Charcoal Filter RE = Radiatian Effluent Monitor:.
Note 1: Speciflad aquipmaent is installed but not in use. '
Equlpmam pending abandonment per DCP 4EC-3634.

I

e A—y

T

#

.ﬁ.,-:
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USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

Hope Creek ODCM Rev. 23 *

TABLE 2-1: DOSE FACTORS FOR NOBLE GASES

~ Total ‘I:B.Ody Skin Gamma Air Beta Air
Dose Factor Dose Factor Dose Factor Dose Factor
Ki L Mi Ni

(mrenv/yr per (mrem/yr per (mrad/yr per {mrad/yr per

Radionuclide . uCi/m3) pCi/m3) ___uCi/m3) _ - uCi/m3 - |
Kr-83m 7.56E-02 ] 1.93E+01 2.88E+02
Krdsm 17603 1.46E+03 1.23E+03 1575403
Trgs el 134503 [ 72E+01 555503
K87 - 5936703 9.73E+03 6.17E+03 1.03E+04
K LATEX04 __ 237E+03 T52E+04 2.93E+03
K89 1L.66E+04 ___ 1.01E+04 173E+04 _____ L.OGE+04
Kr90 1.56E+04 _ 7.29E+03 163E+04  7.83E+03
Xe-131m 0.15E+01 476EX02_____ 1.56E+02 L.11E+03
PSEEEY 251502 9.04E102 37Es  L4SE03
Xe-133 — 204BW02 __ 3.06E+02 B L05ET
Ko 135m 3.12E+03 7IIE¥02 ____ 336E+03 ~ 739E+02
Xe;i3§. —181E03 T86E+03 1928403 — 2.46E+03_
Xe137_ | 425103 1.22E+04 1.51E+03 1.27E+04
Xe-138 8835103 4.13E+03 9 21E+03 4.75E+03

Ar-41 8.84E+03 2.69E+03 9.30E+03 ~ 3.28E+03
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o

TABLE 2-2: PARAMETERS FOR GASEOUS ALARM SETPOINT DETERMINATION

Parameter

XQ

VF (SPV)
VF (FRVS)

AF (NPV)

AF (SPV)
AF (FRVS) .

Ci

M -

NPV
SPV
FRVS

Actual
Value

_Calculated

‘Measured . -

Measured
Meaéﬁred
Coordinated
with SGS

Measured

Nuclide
Specific

Nuclide
Specific

Nuclide
Specific

Calculated
Calculated
Calculated

Default
Value .

2.14E-6

41900

440,180

9000

0.2

0.2

0.1 .

N/A

NA
N/A
NA

. 243E-4-
- 231E-5
'~ 5.65E-4
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Units

sec/m3

- R/min

f3/min

. f'/min

Unitless

Unitless

Unitless
Lo uCi/em’

Lo mrem/yr
per uCi/m*

mrem/yr

[ perpCifm’). .

mrad/yr -

- ‘per uCi/m’

- pCifee
. . pCilee
- uCi/ec

Hope Creek ODCM Rev. 23

Comments

0.5 mile, N

.-+ + Maximum Operation
+ Maximum Operation
Maximum Operation

Administrative‘ )

~ From FSAR Table 2.3-31,

allocation factor to ensure

releases do not exceed
release rate limit

Table 2-1
Table 2-1

Table 2-1

egorest

Default alarm Setpoints;

*. more conservative values.
‘may be used as deemed

- appropriate for ensuring }

ALARA & regulatory

. compliance

1

oo

e [EE——

'
PEETTIT

e s

Il N BN =

- ...
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Hope Creek ODCM Rev. 23

. TABLE 2-3: CONTROLLING LOCATIONS, PATHWAYS AND ATMOSPHERIC DISPERSION
' ' FOR DOSE CALCULATIONS*

ODCM
CONTROL  Location ‘Pathway(s) =~ AgeGroup  (se¢/m3)  (1/m2)
3.112.1a  Site Boundary Noble Gases N/A 2.14E-06  N/A
; 0.5 Mile, N direct exposure '
3.11.2.2 Site Boundary Gamma-Air N/A 2, 14E-06 N/A
0.5 Mile, N Beta-Air
3.11.23.- Residence/ - Milk, ground Infant 7.2E-08 2.87E-10
- - Dairy-4.9 - plane and :
Miles, W inhalation
* The identified controlling locations, pathways and ahnoSpheﬁc dispersion are from

the Artificial Island Radiological Monitoring Program and the Hope Creek FSAR.

Page 103_ of 153

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES




USER RESPONSIBLE FOR VERIFYING RE"\/ISIONA

. STATUS AND CHANGES

Nuclide

Hope Creek ODCM Rev. 23

Table 2-4: Pathway Dose Factors - Atmospheric Releases, R(i0)
Inhalation Pathway Dose Factors - ADULT -

(mrem/yr per uCi/m3)

Liver Thyroid Kidney  Lung GI-LLI  T.Body
H-3 - 1.26E+3 | 1.26E+3 | 1.26E+3 | 1.26E+3 | 1.26E+3 | 1.26E+3
C-14 1.82E+4 |3.41E+3 |3.41E+3 |3.41E+3 |3.41E+3 | 3.41E+3 |3.41E+3
P-32 1.32E+6 | 7.71E+4 | - - ‘ - 8.64E+4 | 5.01E+4
Cr-51 - - '5.95E+1 |2.28E+1 | 1.44E+4 | 3.32E+3 | 1.00E+2
Mn-54 - 3.96E+4 g 9.84E+3 | 140E+6 | 7.74E+4 | 6.30E+3
Fe-55 2.46E+4 | 1.70E+4 | - - | 7.21E+4 | 6.03E+3 | 3.94E+3
Fe-59 1.18E+4 | 2.78E+4 - - 1.02E+6 | 1.88E+5 | 1.06E+4
Co-57 - 6.92E+2 - - 3.70E+5 | 3.14E+4 | 6.71E+2
Co-58 - 1.58E+3 - - 9.28E+5 | 1.06E+5 | 2.07E+3
Co-60 - 1.15E+4 - - 5.97E+6 | 2.85E+5 | 1.48E+4
Ni-63 432E+5 | 3.14E+4 - - 1.78E+5 | 1.34E+4 | 1.45E+4
Zn-65 3.24E+4 | 1.03E+5 - 6.90E+4 | 8.64E+5 | 5.34E+4 | 4.66E+4
Rb-86 - 1.35E+5 - e - 1.66E+4 | 5.90E+4
Sr-89 3.04E+5 - - - 1.40E+6 | 3.50E+5 | 8.72E+3
Sr-90 9,92E+7 - - - 9.60E+6 | 7.22E+5 | 6.10E+6
Y-91 4.62E+5 - - - 1.70E+6 | 3.85E+5 | 1.24E+4
Z1-95 1.07E+5 . | 3.44E+4 - 5.42E+4 | 1.77E+6 | 1.50E+5 | 2.33E+4
Nb-95 1.41E+4 | 7.82E+3 - 7.74E+3 | 5.05E+5 | 1.04E+5 | 4.21E+3
Ru-103 1.53E+3 - - '5.83E+3 | 5.05B+5 | 1.10E+5 | 6.58E+2
Ru-106 6.91E+4 - - 1.34E+5 | 9.36E+6 | 9.12E+5 | 8.72E+3
Ag-110m | 1.08E+4 | 1.00E+4 - 1.97E+4 | 4,63E+6 | 3.02E+5 | 5.94E+3
Sb-124 3.12E+4 | 5.89E+2 | 7.55E+1 - 2.48E+6 | 4.06E+5 | 1.24E+4
Sb-125 5.34E+4 | 5.95E+2 | 5.40E+1 - 1.74E+6 | 1.01E+5 | 1.26E+4
Te-125m | 3.42E+3 | 1.58E+3 | 1.05E+3 | 1.24E+4 | 3.14E+5 | 7.06E+4 | 4.67E+2
Te-127m | 1.26E+4 | 5.77E+3 | 3.29E+3 | 4.58E+4 | 9.60E+5 | 1.50E+5 | 1.57E+3
Te-129m | 9.76E+3 | 4.67E+3 | 3.44E+3 | 3.66E+4 | 1.16E+6 | 3.83E+5 | 1.58E+3
1-131 2.52B+4 | 3.58E+4 | 1.19E+7 | 6.13E+4 - 6.28E+3 | 2.05E+4
132 1.16E+3 | 3.26E+3 | 1.14E+5 | 5.18E+3 - 4,06E+2 | 1.16E+3
1-133 8.64E+3 | 1.48E+4 | 2.15E+6 | 2.58E+4 - 8.88E+3 | 4.52E+3
1-134 6.44E+2 | 1.73E+3 | 2.98E+4 | 2.75E+3 - 1.01E+0 | 6.15E+2
1135 2.68E+3 | 6.98E+3 |4.48E+5 | 1.11E+4 - 525E+3 | 2.57E+3
Cs-134 3.73E+5 | 8.48E+5 | - 2.87E+5 | 9.76E+4 | 1.04E+4 | 7.28E+5
Cs-136 3.90E+4 | 1.46E+5 - 8.56E+4 | 1.20E+4 | 1.17E+4 | 1.10E+5
Cs-137 4.78E+5 | 6.21E+5 - 2.22E+5 | 7.52E+4 | 8.40E+3 | 4.28E+5
Ba-140 | 3.90E+4 | 4.90E+1 - 1.67E+1 |1.27E+6 | 2.18E+5 | 2.57E+3
Ce-141 1.99E+4 | 1.35E+4 - 6.26E+3 | 3.62E+5 | 1.20E+5 | 1.53E+3
Ce-144 3.43E+6 | 1.43E+6 - 8.48E+5 | 7.78E+6 | 8.16E+5 | 1.84E+5
Pr-143 9.36E+3 | 3.75E+3 - 2.16E+3 | 2.81E+5 | 2.00E+5 | 4.64E+2
Nd-147 5.27E+3 | 6.10E+3 - 3.56E+3 | 2.21E+5 - | 1.73E+5 | 3.65E+2
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~USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

' Pafhway Dose Factors - Atmospheric Releases

Table 2-4 (cont'd)

Hope Creek ODCM Rev. 23

R(i0), Inhalation Pathway Dose Factors - TEENAGER

(mrem/yr per pCi/m3)
1H3 | - 1.27E+3 | 1.27E+3 | 1.27E+3 | 1.27E+3 | 1.27E+3 | 1.27E+3
1€C-14  |2.60E+4 |4.87E+3 | 4.87E+3 |4.87E+3 | 4.87E+3 [ 4.87E+3 | 4.87E+3
1P-32.. | 1.89E+6 | 1.10E+5 - - |- 9.28E+4 | 7.16E+4 |
Cr-51 - - " |7.50E+1 |3.07E+1 |2.10E+4 |[3.00E+3 |1.35E+2 | -
Mn-54 - |511E+4 | - 11.27E+4 | 1.98E+6 | 6.68E+4 | 8.40E+3. |
Fe-35 3.34E+4 | 2.38E+4 - - 1.24E+5. | 6.39E+3" | 5.54E+3
Fes59 | 1.59E+4 |3.70E+4 | - - 1.53E+6- | 1.78E+5- | 1.43E+4
Co-57 - | 6.92E+2 - - 5.86E+5 . | 3.14E+4 | 9.20E+2 |
1 Co-58- - | - 2.07E+3 | - - 1.34E+6 | 9.52E+4 | 2.78E+3
{ Co-60 ~ - 1.51E+4 - - 8.72E+6 | 2.59E+5 | 1.98E+4
Ni-63 - | S5.80E+5 |4.34E+4.| - . 3.07E+5 | 1.42E+4 | 1.98E+4
Zn-65 | 3.86E+4. | 1.34E+5 | - 8.64E+4 | 1.24F+6 | 4.66E+4 | 6.24E+4
Rb-86 | -: | 1.90E+5 - - - 1.77E+4 | 8.40E+4 | -
Sr-80 [ 4.34E+5. | - - - 2.42E+6 | 3.71E+5- | 1.25E+4 | °
St-90 ‘1.08E+8. | - - - 1.65E+7 | 7.65E+5 | 6.68E+6
Y-91 6.61E+5 - - - 2.94E+6 | 4.09E+5 | 1.77E+4 .
Zr-95. | 1.46E+5 | 4.58E+4 | - | 6.74E+4 | 2.69E+6 | 1.49E+5 | 3.15E+4 -|
Nb-95° 1.86E+4 | 1.03E+4 | - 1.00E+4 | 7.51E+5 | 9.68E+4 [ 5.66E+3- | -
Ru-103 2.10E+3 | - s 7.43E+3 | 7.83E+5 | 1.09E+5 | 8.96E+2 |
Ru-106 9.84E+4 - | - - 1.90E+5 | 1.61E+7 | 9.60E+5 | 1.24E+4 - |
Ag-110m | 1.38E+4 |1.31E+4 | - 2.50E+4 | 6.75E+6 | 2.73E+S5 | 7.99E+3
Sb-124': - | 430E+4 | 7.94E+2 | 9.76E+1 - 3.85E+6 | 3.98E+5 | 1.68E+4
Sb-125- | 7.38E+4 | 8.08E+2 | 7.04E+1 - 2.74E+6 | 9.92E+4 | 1.72E+4 -
Te-125m | 4.88E+3. | 2.24E+3 | 1.40E+3 - 15.36E+5 | 7.50E+4 | 6.67E+2 .| -
Te-127m | 1.80E+4 | 8.16E+3 | 438E+3- | 6.54E+4 | 1.66E+6 | 1.59E+5 | 2.18E+3 |
Te-129m | 1.39E+4 | 6.58E+3 | 4.58E+3 | 5.19E+4 | 1.98E+6 | 4.0SE+S | 2.25E+3 .
I-131- | 3.54E+4 | 491E+4 | 1.46E+7 | 8.40E+4 | - - | 6.49E+3 | 2.64E+4
I-132>  { 1.59E+3 |[4.38E+3 | 1.51E+5 |6.92E+3 | - 1.27E+3 | 1.58E+3
I-133 | 1.22E+4 |2.05E+4 |2.92E+6 |3.59E+4 | - 1.03E+4 | 6.22E+3 -
[-134 ~ " | 8.88E+2 | 2.32E+3 | 3.95E+4 | 3.66E+3 - 2.04E+1 | 8.40E+2
I-135 3.70E+3 | 9.44E+3 | 6.21E+5 | 1.49E+4" | - 6.95E+3 [ 3.49E+3
Cs=134 - | 5.02E+5 | 1.13E+6 | - 3.75E+5 | 1.46E+5 | 9.76E+3 | 5.49E+5
Cs:136 5.15E+4 | 1.94E+5 | - 1.10E+5 | 1.78E+4 | 1.09E+4 "| 1.37E+5
Cs-137 6:70E+5 | 8.48E+5 - 3.04E+5 | 1.21E+5 |8.48E+3 | 3.11E+5 |.
Ba-140 5.47E+4 | 6.70E+1 . 2.28E+1 |2.03E+6 | 2.29E+5-|.3.52E+3 |
Ce-141 2.84E+4 | 1.90E+4 | - 8.88E+3 | 6.14E+5 | 1.26E+5 | 2.17E+3
Ce-144 4.89E+6 | 2.02E+6 | - 1.21E+6 | 1.34E+7 | 8.64E+S |2.62E+5 | .
Pr-143 '1.34E+4 | 5:31E+3 - 3.09E+3 |4.83E+5 | 2.14E+5 | 6.62E+2 |.-
‘Nd-147 | 7.86E+3 | 8.56E+3 - 5.02E+3 | 3.72E+5 | 1.82E+5 | 5.13E+2
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Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases
R(io), Inhalation Pathway Dose Factors - CHILD

Hope Creek ODCM Rev. 23

1
i

i

i

A
i

(mrem/yr per pCi/m3)
Nuclide  Bone Thyroid Kidney  Lung GL-LLY 4
H3 | - - |112E+3 | L12E+3 | 1.12E+3 | L.I12E+3 | 1.12E+3 [ 1.12E+3
C-14 3.59E+4 | 6.73E+3 . ‘| 6.73E+3 | 6.73E+3 | 6.73E+3 .| 6.73E+3. | 6.73E+3
P-32 2.60E+6 | 1.14E+5 - . - - . |422E+4 | 9.88E+4
Cr-51: - - 8.55E+1 |2.43E+1 | 1.70E+4 | 1.08E+3 | 1.54E+2
Mn-54.0 | - 4.29E+4 - 1.00E+4 | 1.58E+6 |2.29E+4 | 9.51E+3.
Fe-55 | 4.74E+4 | 2.52E+4 - - L.IIE+5 .| 2.87E+3 | 7.77E+3 |
Fe-59 " | 2.07E+4 |3.34E+4 | - - 1.27E+6 | 7.07E+4 | 1.67E+4 5|
Co-57- .| - = |9.03E+2 - - 5.07E+5 ‘| 1.32E+4 | 1.07E+3
Co-58 - - | 1.77E+3 - - 1.11E+6 | 3.44E+4 | 3.16E+3
Co-60 - - |1.31E+4 - - 7.07E+6 | 9.62E+4 | 2.26E+4
Ni-63. 8.21E+S | 4.63E+4 - - 2.75E+5 .| 6.33E+3 - | 2.80E+4" |
Zn-65 . | 4.26E+4 | 1.13E+5 - 7.14E+4 | 9.95E+5 | 1.63E+4 | 7.03E+4."|
Rb-86:i- | - - | 1.98E+5 - - . .| 7.99E+3 | 1.14E+5
Sr-89- 7 [ 599E+5 | -. e - 2.16E+6 | 1.67E+5 .| 1.72E+4.
-Sr-90 - | 1.01E+8 - - - 1.48E+7 | 3.43E+5 . | 6.44E+6 -
Y91 9.14E+5 <l - 2.63E+6 | 1.84E+5 | 2.44E+4
Zr-95 . | 1.90E+5 | 4.18E+4 | - 5.96E+4 | 223E+6:| 6.11E+4 | 3.70E+4.
Nb-95 © .| 235E+4 |9.18E+3 - 8.62E+3 | 6.14E+5 |3.70E+4 | 6.55E+3
Ru-103": |2.79E+3 | - <] - 7.03E+3 | 6.62E+5 | 4.48E+4 | 1.07E+3 .
Ru-106 . |136E+5 | - = - - 1.84E+5 | 1.43E+7 | 4.29E+5 | 1.69E+4 -
Ag-110m. | 1.69E+4 | 1.14E+4 - 2.12E+4 | 5.48E+6 | 1.00E+5 | 9.14E+3
Sb-124 - | 5.74E+4 | 7.40E+2 | 1.26E+2 - 3.24E+6 | 1.64E+5 | 2.00E+4 .
Sb-125 - | 9.84E+4 | 7.59E+2 | 9.10E+1 - 2.32E+6 | 4.03E+4 | 2.07E+4
Te-125m | 6.73E+3 | 2.33E+3 | 1.92E+3 - 477E+5 | 3.38E+4 | 9.14E+2
Te-127m | 2.49E+4 | 8.55E+3 | 6.07E+3 | 6.36E+4 | 1.48E+6 | 7.14E+4 - | 3.02E+3
Te-129m - | 1.92E+4 | 6.85E+3 | 6.33E+3 | 5.03E+4 | 1.76E+6 | 1.82E+5 | 3.04E+3
I-131° © | 4.81E+4 |4.81E+4 |1.62E+7 | 7.88E+4 .| - . |[2.84E+3 |2.73E+4
[-1320 7 |212E+3 |4.07B+3 | 1.94E+5 | 6.25E+3 | - . | 3.22E+3 | 1.88E+3
1133 ' | 1.66E+4 |2.03E+4 |3.85E+6 |3.38E+4 | - 5.48E+3 . | 7.70E+3 -
I-134 1.17E+3 | 2.16E+3 | 5.07E+4 | 3.30E+3 - 9.55E+2 | 9.95E+2
I-135 4,92E+3 | 8.73E+3 | 7.92E+5 | 1.34E+4 . 4.44F+3 | 4.14E+3
Cs-134 6.51E+5 | 1.01E+6 - - 13.30B+5 | 1.21E+5 |3.85E+3 | 2.25E+5
Cs-136 6.51E+4 | 1.71E+5 | - 9.55E+4 | 1.45E+4 | 4.18E+3 | L.16E+S.
‘Cs-137 . | 9.07E+5 | 8.25E+5 - 2.82E+5 | 1.04E+5 | 3.62E+3 : | 1.28E+5.
Ba-140.. | 7.40E+4 | 6.48E+1 | - 2.11E+1 | 1.74E+6 | 1.02E+5 | 4.33E+3
Ce-141 ;. | 3.92E+4 | 1.95E+4 - 8.55E+3 | 5.44E+5 | 5.66E+4: | 2.90E+3
Ce-144 | 6.77E+6 | 2.12E+6 - 1.17E+6 | 1.20E+7 | 3.89E+5. | 3.61E+5
Pr-143 | 1.85E+4 "{ 5.55E+3 | - 3.00E+3 | 4.33E+5 |9.73E+4 | 9.14E+2
Nd-147 | 1.08E+4 | 8.73E+3 - 481E+3 |3.28E+5 |8.21E+4 | 6.81E+2
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I Hope Creek ODCM Rev. 23
: Table 2-4 (cont'd)
. Pathway Dose Factors - Atmospheric Releases
I i R(io), Inhalation Pathway Dose Factors - INFANT
’ (mrem/yr per pCi/m3)
I r Nuclide  Bone Liver Thyroid Kidney GI-LLI
H3 ] - 6.47E+2 | 6.47TE+2 | 6.47E+2- | 64TE+2 | 6.47E+2 |'6.4TE+2
I" C-14 2.65E+4 | 5.31E+3 | 5.31E+3 | 5.31E+3 | 5.31E+3 5.31E+3 | 5.31E+3
- P32 2.03E+6 | 1.12E+5 - - - - . .| 1.,61E+4 | 7.74E+4
Cr-51 - - 5.75E+1 |} 1.32E+1 | 1.28E+4 |3 57E+2 | 8.95E+1
I Mn-54 - | 2.53E+4 - 498E+3 | 1.00E+6 | 7.06E+3 | 4.98E+3
_ Fe-55 | 1.97E+4 | 1.17E+4 - - 8.69E+4 | 1.,09E+3 | 3.33E+3
- Fe-59. - 1.36E+4 | 2.35E+4 - - 1.02E+6 | 2.48E+4 | 9.48E+3
I , Co-57 | - 6.5IE+2 | - ; 3.79E+5 | 4.86E+3 | 6.41E+2
S Co-58 - 1.22E+3 | - - 7.77E+5 1.11E+4 | 1.82E+3
' Co-60 - - - | 8.02E+3 - - 451E+6 | 3.19E+4 | 1.18E+4
I Ni-63 | 3.39E+5 | 2.04E+4 - - 2.09E+5 - | 2.42E+3 | 1.16E+4
: Zn-65 1.93E+4 | 6.26E+4 | - 3.25E+4 | 6.47E+5 | 5.14E+4 | 3.11E+4
L Rb-86 - -~ .| 1.90E+5 - - - 3.04E+3 | 8.82E+4
_ I Sr-89 3.98E+5 - - - 2.03E+6 | 6.40E+4 | 1.14E+4
Sr-90 4.09E+7 - - - 1.12E+7 1.31E+5 | 2.59E+6
: Y-91 5.88E+5 - - - 245E+6 | 7.03E+4 | 1.57E+4
I . Zr-95 | 1.ISE+5 |2.79E+4 | - 3.11E+4 | 1.75E+6 | 2.17E+4 | 2.03E+4
v Nb-95 * - | 1.57E+4 | 6.43E+3 - 4.72B+3 | 4.79E+5 1.27E+4 | 3.78E+3
) Ru-103 2.02E+3 - - 424E+3 | 5.52E+5 1.61E+4 | 6.79E+2
I Z Ru-106 8.68E+4 - : 1.07E+5 | 1.16E+7 1.64E+5 | 1.09E+4
5 Ag-110m | 9.98E+3 | 7.22E+3 | - 1.09E+4 | 3.67E+6 | 3.30E+4 | 5.00E+3
a Sb-124-. 3.79E+4 | 5.56E+2 | 1.01E+2 | - 2.65E+6 5.91E+4 | 1.20E+4
I<Z: Sb-125" | 5.17E+4 | 4.77E+2 | 6.23E+] - 1.64E+6 1.47E+4 | 1.09E+4
9 ? Te-125m | 4.76E+3 | 1.99E+3 | 1.62E+3" - 4.47E+5 1.29E+4 | 6.58E+2
I = T e-127m 1.67E+4 | 6.90E+3 | 4.87E+3 | 3.75E+4 | 1.31E+6 | 2.73E+4 | 2.07E+3.
by Te-129m | 1.41E+4 | 6.09E+3 | S47E+3 | 3.18E+4 | 1.68E+6 | 6.90E+4 | 2.23E+3
- [-131 3.79E+4 | 4.44E+4 | 1.48E+7 | 5.18E+4 - 1.06E+3 | 1.96E+4
I % [-132 1.69Ejl-3 3.54E+3 | 1.69E+5 | 3.95E+5 - 1.90E+3 ‘ 1.26E+3
- S [-133 1.32E+4 | 1.92E+4 | 3.56E+6 | 2.24E+4 - 2.61E+3 | 5.60E+3
& 1-134 . - [ 9.21E+2 | 1.88E+3 | 4.45E+4 | 2.09E+3 - 1.29E+3 | 6.65E+2.
ILZD : 1-135 3.86E+3 | 7.60E+3 | 6.96E+5 | 8.47E+3 - | 1.83E+3 | 2.77E+3 - |-
= Cs-134: - | 3.96E+5 .| 7.03E+5 - 1.90E+5 | 7.97E+4 | 1.33E+3 | 7.45E+4 -
= Cs-136 | 4.83E+4 | 1.35E+5 | - 5.64E+4 | 1.18E+4 | 1.43E+3 | 5.29E+4 |
IL; Cs-137" 5.49E+5. | 6.12E+5 | - 1.72E+5 | 7.13E+4 | 1.33E+3 | 4.55E+4 -
X Ba-140 ] 5.60E+4 | 5.60E+1 .| - 1.34E+1 1.60E+6 .| 3.84E+4 | 2.90E+3
e | Ce-141 2.77E+4 | 1.67E+4 - 5.25E+3 | 5.17E+5 |2.16E+4 | 1.99E+3
IL_*JJ : Ce-144: - | 3.19E+6 | 1.21E+6 - 5.38E+5 | 9.84E+6 | 1.48E+5 | 1.76E+S5.
: %. Pr-143: - | 1.40E+4 | 524E+3 | - 1.97E+3 | 4.33E+5 | 3.72E+4 | 6.99E+2
S [ Nd-147 7.94E+3 | 8.13E+3 - 3.15E+3 | 3.22E+5 | 3.12E+4-"| 5.00E+2
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" Table 2-4 (cont'd)

Hope Creek ODCM Rev. 23

Pathway Dose Factors - AtmosphericReleases

R(i0), Grass-Cow-Milk Pathway Dose Factors - ADULT

(mrem/yr per pCi/m3) for H-3 and C-14

' I_‘J_l.l_c!is!_e Bone

Kidney

(m2 * mrem/yr per yCilsec) for others

~ Lung

GI-LLI |

i
b

T.Body

H-3 - 1 7.63E+2 | 7.63E+2 | 7.63E+2 | 7.63E+2 | 7.63E+2 | 7.63E+2
C-14. 3.63E+5 | 7.26E+4 | 7.26E+4 | 7.26E+4 | 7.26E+4 | 7.26E+4 | 7.26E+4
P-32 .. | 1.71E+10 |1.06E+9 | - - - 1.92E+9 | 6.60E+8 °
Cr-51 - - ' 1.71E+4 .| 6.30E+3 | 3.80E+4 | 7.20E+6 | 2.86E+4
Mn-54 = | - 8.40E+6 - 2.50E+6 - |2.57E+7 | 1.60E+6 :
Fe-55 251E+7 | 1.73E+7 - . 9.67E+6 | 9.95E+6 | 4.04E+6
Fe-59 2.98E+7 | 7.00E+7 - - 1.95E+7 | 2.33E+8 | 2.68E+7
Co-57 - 1.28E+6 - - - 3.25E+7 | 2.13E+6
Co-58 - 4.72E+6 - - - 9.57E+7 | 1.06E+7
Co-60 ° - | 1.64E+7 - - - 3.08E+8 | 3.62E+7
Ni-63 - | 673E+9 |4.66E+8. | - . - 9.73E+7 | 2.26E+8 !
Zn-65 . | 137E+9 |436E+9 | - - |292E+9 - |2.75E+9 | 1.97E+9 '
Rb-86 - 2.59E+9 - - - - 5.11E+8 | 1.21E+9
Sr-89. - |[145E+9 | - - | - L - - 2.33E+8 | 4.16E+7 |
Sr-90 | 4.68E+10 | - e - - 1.35E+9 | 1.15E+10!
Y-91 8.60E+3 . - - - 4.73E+6 | 2.30E+2
Zr-95 9.46E+2 |3.03E+2 | - 4, 76E+2 - 9.62E+5 | 2.05E+2
Nb-95 825E+4 | 4.59E+4 | - 454B+4 .| - 2.79E+8 | 2.47E+4
Ru-103: | 1.02E+3 - - ]3.89E+3 - 1.19E+5 | 4.39E+2
Ru-106: | 2.04E+4 - - |.3.94E+4 - 1.32B+6 | 2.58E+3 |
Ag-110m | 5.83E+7 |S5.39E+7 | - 1.06E+8 - 2.20E+10 | 3.20E+7 !
Sb-124 | 2.57E+7 | 4.86E+5 | 6.24FE+4 - |2.00B+7 |7.31E+8 | 1.02E+7
Sb-125 | 2.04E+7 [2.28E+5 |2.08E+4 | - 1.58F+7 | 2.25E+8 | 4.86E+6 |
Te-125m | 1.63E+7 | 590E+6 | 4.90E+6 | 6.63E+7 - | 650E+7 |2.18E+6 '
| Te-127m | 4.58F+7 | 1.64E+7 [ 1.17E+7 | 1.86E+8 g 1.54E+8 | 5.58E+6
Te-129m - | 6.04E+7 | 2.25E+7 - | 2.08E+7 - | 2.52E+8 - 3.04E+8 | 9.57E+6 |
I-131°. . 12.96E+8 |4.24E+8 | 1.39E+11 | 7.27E+8 - 1.12E+8 [ 2.43E+8 !
-132 1.64E-1 437E-1 | 1.53E+1 | 6.97E-1 - 8.22E2 | 1.53E-1
1-133 13.97E+6 | 6.90E+6 | 1.01E+9 | 1.20E+7 - 6.20E+6 | 2.10E+6
I-134 - - - . - - T
135 1.39B+4 |3.63E+4 [ 2.40E+6 | 5.83E+4 - | 4.10E+4 | 1.34E+4
{ Cs-134 - | 5.65E+9° | 1.34E+10 | - | 4.35E+9 | 1.44E+9 |2.35E+8 | 1.10E+10
[ Cs-136 . |2.61E+8 |1.03E+9 | - 5.74E+8 | 7.87E+7 -| .17E+8 | 7.42E+8
Cs-137° | 7.38E+9 | 1.01E+10 | - | 3.43E+9 | 1.14E+9 | 1.95E+8 | 6.61E+9
Ba-140° | 2.69E+7 |3.38E+4 | - 11.15B+4 | 1.93E+4 | 5.54E+7 | 1.76E+6
Ce-141° | 4.84F+3 |3.27E+3 | - 1.52E+3 - |125E+7 |3.71E+2
Ce-144 3.58E+5 | 1.SOE+5 | -- 8.87E+4 - 1.21E+8 | 1.92B+4
Pr-143 1.59E+2 | 637E+1 - | - . |3.68E+1 - | 6.96E+5 | 7.88E+0
Nd-147 | 9.42B+1 | LO9E+2" [ - - | 637E+1 | - - '5.23E+5 - | 6.52E+0 -
. ' i R
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‘H-3

Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases
R(io), Grass-Cow-Milk Pathway Dose Factors - TEENAGER
(mrem/yr per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per pCi/sec) for others

Hope Creek ODCM Rev. 23

9.94E+2

. 9.94E+2 9.94E+2 9.94E+2 | 9.94E+2 9.94E+2
C-14 6.70E+5 1.34E+5 1.34E+5 1.34E+5 1.34E+5 | 1.34E+5 | 1.34E+5
P-32. 3.15E+10 | 1.95E+9 - - : - 2.65E+9 | 1.22E+9
Cr-51 - - 2.78E+4 1.10E+4 7.13E+4 | 8.40E+6 | 5.00E+4
Mn-54 - 1.40E+7 - 4.17E+6 - 2.87E+7 | 2.78E+6
Fe-55 4.45E+7 3.16E+7 - - 2.00E+7 | 1.37E+7 | 7.36E+6
Fe-59: = | 5.20E+7 1.21E+8 - - 3.82E+7 | 2.87E+8 | 4.68E+7
Co-57 - 2.25E+6 - - - 4.19E+7 | 3.76E+6
Co-58 - _ | 7.95E+6 - - - 1.10E+8 | 1.83E+7
Co-60 - | 278E+7 | - - - 3.62E+8 | 6.26E+7
Ni-63 1.18E+10 | 8.35E+8 - - - 1.33E+8 | 4.01E+8
Zn-65 -~ | 2.11E+9 7.31E+9 - | 4.68E+9 - 3.10E+9 | 3.41E+9
Rb-86 . - § 4.73E+9 - - - 7.00E+8 | 2.22E+9
Sr-89- - [ 2.67E+9 - - - - 3.18E+8 | 7.66E+7
Sr-90: . { 9.92E+7 - - - 9.60E+6 | 7.22E+5 | 6.10E+6
Y91 1.58E+4 - , - - - 6.48E+6 | 4.24E+2
Zr-95 1.65E+3 | 5.22E+2 - 7.67E+2 - 1.20E+6 | 3.59E+2
Nb-95 141E+5 | 7.80E+4 - 7.57E+4 - 3.34E+8 | 4.30E+4
Ru-103 1.81E+3 - - 6.40E+3 . - 1.52E+5 | 7.75E+2
Ru-106- 3.75E+4 - - 7.23E+4 - 1.80E+6 | 4.73E+3
Ag-110m | 9.63E+7 9.11E+7 - 1.74B+8 | - | 2.56E+10 | 5.54E+7
Sb-124 . 4.59E+7 8.46E+5 1.04E+5 - __| 401E+7 | 9.25E+8 | 1.79E+7
Sb-125+ 3.65E+7 3.99E+5 3.49E+4 - 3.21E+7 | 2.84E+8 | 8.54E+6
Te-125m | 3.00E+7 1.08E+7 | 8.39E+6 - - 8.86E+7 | 4.02E+6
Te-127m | 8.44E+7 - | 2.99E+7 | 2.01E+7 3.42E+8 - 2.10E+8 - | 1.00E+7
Te-129m: | 1.11E+8 [ 4.10E+7 3.57E+7 4.62E+8 - 4.15E+8 | 1.75E+7
I-131 5.38E+8 | 7.53E+8 2|20E+11 | 1.30E+9 - '1.49E+8 | 4.04E+8
I-132. 2.90E-1 7.59E-1 | 2.56E+1 1.20E+0 - - 3.31E-1 | 2.72E-1
[-133. - 7.24E+6 1.23E+7 1.72E+9 2.15E+7 - 9.30E+6 | 3.75E+6
1134 - - - - - - -
I-135. | 2.47E+4 | 6.35E+4 | 4.08E+6__ | 1.OOE+S | - 7.03E+4 | 2.35E+4
Cs-134 | 9.81E+9 2.31E+10 - 7.34E+9 1 2.80E+9 | 2.87E+8 | 1.07E+10
Cs-136 | 445E+8 | 1.75E+9 - 9.53E+8 1.50E+8 | 1.41E+8 | 1.18E+9_
Cs-137 | 1.34E+10 | 1.78E+10 - 6.06E+9 2.35E+9 | 2.53E+8 | 6.20E+9
Ba-140 4.85E+7 - | 5.95E+4 - 2.02E+4 | 4.00E+4 | 749E+7 | 3.13E+6
Ce-141.. 8.87E+3 1.35E+4 - 2.79E+3 - - | 1.L69E+7 | 6.81E+2
Ce-144 - | 6.58B+5- | 2.72E+5- - 1.63E+5 = | - - |-1.66E+8 |3.54E+4 |. -
.. | Pr-143: 2.92E+2  |'1.17E+2 - 6.77E+1 - U 19.61E+5 | 145E+1 | -
"{Nd-147 | 1.81E+2 " | 1.97E+2 - | 1.16E+2 = -} 711E+5 | 1L18E+L
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REVISION, STATUS AND CHANéEé |

Nuclide

Bone

Liver

- Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases
R(io), Grass-Cow-Milk Pathway Dose Factors - CHILD
(mrem/yr.per pCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

_

Thyroid

Kidney

Hope Creek ODCM Rev. 23

GI-LLI

R

H-3 . - . 1157E+3 |'1.57E+3 | 1.57E+3 | 1.57E+3 | 1.57E+3 | 1.57E+3. |
C-14. . |[165B+6 |3.29E+5 |3.29E+5 |3.29E+5 |3.20E+5 |3.20E+5 | 3.20E+5
P-32 . |777E+10 [3.64E+9 | - - - |2.15E+9 | 3.00E+9
Cr-51 - :5.66E+4 | 1.55E+4 | 1.03E+S | 5.41E+6 | 1.02E+5
Mn-54 . i 209E+7 | - 5.87E+6 - 1176E+7 |5.58E+6.
Fe-55. 1.12E+8 * [ 5.93E+7 - - . {335E+7 | 1.10E+7 | 1.84E+7
Fe-59 1.20E+8 | 1.95E+8 - - 5.65E+7 | 2.03E+8 | 9.71E+7
Co-57 - - | 3.84E+6 - - - ° . |3.14E+7 | 7.77E+6
Co-58 - 1.21E+7 - - - 7.08E+7 | 3.72E+7
Co-60 L 4.32E+7 - - - 2.39E+8 | 1.27E+8
Ni-63 - © | 2.96E+10 | 1.59E+9 - - - 1.07E+8 | 1.01E+9
Zn-65 ° 4,13B+9 | 1.10E+10 - 6.94E+9 - 1.93E+9 | 6.85E+9
Rb-86 - 8.77E+9 - - - 5.64B+8 | 5.39E+9
Sr-89 6.62E+9 - ' - - - 2.56E+8 | 1.89E+8
Sr-90- | 1.12E+11 - - - - 1.51E+9 | 2.83E+10
Y-91 3.91E+4 | - - - - 521E+6 | 1.04E+3
Zr-95  |3.84E+3 | 8.45E+2 - 1.21E+3 - 8.81E+5 | 7.52E+2
Nb-95 -~ | 3.18E+5 | 1.24E+5 - 1.16E+5 - 2.20F+8 | 8.84E+4
Ru-103 © | 4.29E+3 - - 1.08E+4 - 1.11E+5 | 1.65E+3
Ru-106 = | 9.24E+4 - B 1.25E+5 . 1.44E+6 | 1.15E+4
Ag-110m |2.09E+8 | 1.41E+8 | - 2.63E+8 | - 1.68E+10 | 1.13E+8
Sb-124 . | 1.09E+8 | 1.41E+8 | 2.40E+5 -~ | 6.03E+7 |6.79E+8 | 3.81E+7
Sb-125 | 8.70E+7 | 1.41E+6 | 8.06E+4 - ‘4.85E+7. | 2.08E+8 | 1.82F+7
Te-125m | 7.38E+7 | 2.00E+7 | 2.07E+7 - f. 7.12E+7 | 9.84E+6
Te-127m | 2.08E+8 | 5.60E+7 | 4.97E+7 | 5.93E+8 - '1.68E+8 | 2.47E+7
Te-120m | 2.72E+8 | 7.61E+7 | 8.78E+7 | 8.00E+8 - 3.32B+8 | 4.23E+7
I-131° . | L.30E+9 | 1.31E+9 | 4.34E+11 | 2.15E+9 - 1.17E+8 | 7.46E+8
1-132 6.86E-1 1.26E+0 | 5.85E+1 | 1.93E+0 - 1.48E+0 | 5.80E-1
1-133 1.76B+7 | 2.18E+7 {4.04E+9 | 3.63E+7 || - 8.77E+6 | 8.23E+6
1-134 - - - - v - -
I-135 ~ | 5.84E+4 | 1.05E+5 | 9.30E+6 | 1.61E+5 | - 8.00E+4 | 4.97E+4
Cs-134 | 2.26E+10 |[3.71E+10 | - 1.15E+10 [}4.13E+9 | 2.00E+8 |-7.83E+9
Cs-136 | 1.00E+9 | 2.76E+9 - 1.47E+9 |'2.19E+8 | 9.70E+7 | 1.79E+9
Cs-137 | 3.22E+10 | 3.09E+10 - 1.01E+10 | 3.62E+9 | 1.93E+8 | 4.55E+9
Ba-140 1.F7E+8 | 1.03E+5 | - 3.34E+4 [[6.12E+4 | 5.94E+7 | 6.84E+6
Ce-141 2.19E+4 | 1.09E+4 - 478E+3 |* - - | 1.36B+7 | 1.62E+3
Ce-144 1.62E+6 | 5.09E+5 B 2.82E+5 | - | 1.33E+8 | 8.66E+4
Pr-143 7.23E+2 | 2.17E+2 - 1.17E+2 | - 7.80E+5 | 3.59E+1
Nd-147 4.45E+2° | 3.60E+2 - 1.98E+2 . |- - 5.71E+5- | 2.79E+1
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Table 2-4 (cont'd) -

Hope Créek ODCM Rev. 23 " -

‘Pathway Dose Factors - Atmospheric Releases

R(io), Grass-Cow-Milk Pathway-Dose Factors - INFANT
(mrem/yr per puCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

Nuclide ~ Bone Liver Thyroid  Kidney  Lung GI-LLI  T.Body |
H-3 ~ | - - |238E+3 |238E+3 |2.38E+3 . |2.38E+3 - |2.38E+3 |2.38E+3 |
C-14 . 323E+6 | 6.89E+5 | 6.89E+5 | 6.89E+5 | 6.89E+5 | 6.80E+5 | 6.89E+5
P-32. ° T1.60Efll | 9.42E+9 - - - 2.17E+9 | 6.21E+9
Cr-51 - | - - - |1.05E+5 |230E+4 |2.05E+5 |[4.71E+6 | 1.61E+5
Mn-54" - |389E+7 | - 8.63E+6 | . - 1.43E+7 | 8.83E+6
Fe-55 1.35E+8 ° | 8.72E+7 - - 427B+7 | L11E+7 | 2.33E+7

| Fe:59 2.25E+8 | 3.93E+8" - - 1.16E+8 | 1.88E+8 | 1.55E+8
Co-57 - .. |89SE+6 . | - - - [3.05E+7 | 1.46E+7
Co-58 .| - - |243E+7 - - - 6.05E+7 | 6.06E+7
Co60 - | - | 881E+7 - - - 2.10E+8 | 2.08E+8
Ni-63 .| 3.49E+10 | 2.16E+9 - - - 1.07E+8 | 1.21E+9.
Zn-65 . |5.55E+9 | 1.90E+10 | - 9.23E+9 - 1.61E+10"| 8.78E+9
Rb-86. . | - ' 2.22E+10 | - - - 5.69E+8 | 1.10E+10
Sr-89 - | 126E+10 | - - . - - 2.59E+8 | 3.61E+8
Sr-90" | 1.22E+11 - - - - 1.52E+9 | 3.10E+10
Y-91. 7.33E+4 - - - - 5.26E+6 | 1.95E+3

| Zr-95 6.83E+3 | 1.66E+3 X 1.79E+3 - 828E+5 | 1.18E+3
Nb-95 5.93E+5° | 2.44E+5 - 1.75E+5 - 2.06E+8 | 1.41E+5"
Ru-103 - | 8.69E+3 - - 1.81E+4 < 1.06E+5 | 2.91E+3 .
Ru-106 - | 1.90E+5 - - 2.25E+5 - 1.44E+6 | 2.38E+4
Ag-110m | 3.86E+8 - | 2.82E+8 R 4.03E+8 | - 1.46E+10 | 1.86E+8:
Sb-124 = | 2.09E+8 | 3.08E+6 | 5.56E+5 - 1.31E+8 | 6.46E+8 | 6.49E+7
Sb-125 1,49E+8 | 1.45E+6 | 1.87E+S - 9.38E+7 | 1.99E+8 |3.07E+7
Te-125m_ | 1.51E+8 | 5.04E+7 | 5.07E+7 - - 7.18E+7 | 2.04E+7

| Te-127m | 4.21E+8 | 1.40E+8 | 1.22E+8 | 1.04E+9 - 1.70E+8 . | 5.10E+7
Te-129m | 5.59E+8 | 1.92E+8 | 2.15E+8 | 1.40E+9 - 3.34E+8 . | 8.62E+7 -
-131 2.72E+9 | 3.21E+9 | 1.0SE+12 | 3.75E+9 - 1.15E+8 | 1.41E+9
d132 . |1.42E+0 [ 2.89E+0 [135E+2 | 3.22E+0 | - 2.34E+0 . | 1.03E+0
1133- | 3.72BE+7 |5.41E+7 | 9.84E+9 | 6:36E+7 - 9.16E+6 | 1.58E+7
[-134- - - 1.01E9 | =~ - Can .
1-135 121E+5 | 2.41E+5 | 2.16E+7 | 2.69E+5 - [8.74E+4 | 8.80E+4
Cs-134 3.656+10 [6.80E+10 | - [ 1.75E+10 |7.18F+9 |1.85E+8 | 6.87E+9
Cs-136 | 1.96E+9 | 5.77E+9 - 2.30E+9 | 4.70E+8 | 8.76E+7 | 2.15E+9

1 Cs-137. | 5.15E+10 | 6.02E+10 - 1.62E+10 | 6.55E+9 | 1.88E+8 | 4.27E+9
Ba-140. | 2.41E+8 = |?2.41E+5 - 15.736+4 | 1.48E+5 | 5.92E+7 | 1.24F+7. |
Ce-141 | 4.33E+4 | 2.64E+4 - 8.15E+3 | - - | 1.37E+7 |3.11E+3
Ce<144 | 2.33E+6 | 9.52E+5 - 3.85E+5 | - 1.33E+8 | 1.30E+5 |

| Pr-143 - | 149E+3 | S5.59E+2 - | - | 2.08E+2 | - .7.89E+5 .| 7.41E+1 |

| Nd-147 . 9.06E+2 - -

USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

8.82E+2 - -

| 3.49E+2
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Nuclide

- R(i0), Vegetation Pathway Dose Factors - ADULT

' Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases

Hope Creek ODCM Rev. 23

(mrem/yr,per uCi/m3) for H-3 and C-14
(m2 * mrem/yr per uCi/sec) for others

Liver

Kidney

GI-LLI

i

H3 | - .:  |226E+3 |.226E+3 |226E+3 | 226E+3 | 2.26E+3 | 2.26E+3
C-14_ | 8O7E+5 | 1.79E+5 | 1.79E+5 | 1.J9E+5 | 1.J9E+5 | 1.JOE+5 - | 1.79E+5
P32 |140E+9 | 8.73E+7 | - - = | 1.58E+8 | 5.42E+7
Cr-51 - - "1 2779E+4 | 1.03E+4 | 6.10E+4 | 1.17E+] | 4.66E+4,
“Mn-54. — |3.11E¥8 | - - | 92TE¥T | - 0.54E+8 | 5.04E+7
Fe-55 . | 2.00E+8 | 1.45B+8 | - - 8.06E+7 | 8.20B+7 | 3.37E+1 |
Fe-50 | 1.27E+8 | 2.99E+8 - - 835E+] | O.06E+8 | 1.14E+8. .
Co57 . | -.. 7 |117B+7 | - p - 297E+8 | 1.05E+7
Co-58 | - 3.00E+7 | - -~ | 6.26B+8 | 6.92E+7 |
Co-60 | - |16IE+8 | - - - | 3.14E+9 | 3.69E+8
Ni-63 | L.O4E+10 | 7.21E+8 | - 1.50E+8, | 3.40E+8
"Zn-65° | 3.17E+8 | 1.01E+9 : 6.75E+8 | - 6.36E+8 | 4.56E+8 :
Rb-86 = | 2.19E+8 - - - 432E+7 | 1.02E+8
S5r-89 996E+0 | - h B - | T.60ET0 | 2.86E+8 |
Sr-90 | 6.05E+IT | - - - T1.75E+10 | 1.48E+10 |
Yo1  |5.13E+6 | - - » - 2.82E+9 | 1.37E+5
Zr-95 - | 1.19E+6 | 3.81E+5. - 5.97E+5 | - TT21E¥9 | 2.58E+5 |
Nb-05. | 1.42E+5 | 7.01E+4 - 781E+4 | - 4.30E+8 | 4.25E+4 ¢
[Ru103 [ 4.80E+6 - - 183E+7 | - 561E+8 | 2.07E+6
Ru-106. | 1.93E+8 | - - 3.70E+8 | - T.25E+10 | 2.44E+7
Ag-110m_ | 1.06E+7 | 9.76E+6 - TLO2E+7 | - | 3.08B+9 |5.80E+6
Sb-124 T.04E+8 | 1.06E+6 | 2.52E+5 - 8.08E+7 | 2.95E+9 | 4.11E+7
Sb-125 | 1.36E+8 | 1.52E+6 | 1.39E+5 | I- 1.05E+8 | 1.50E+9. | 3.25E+7 &
Te-125m | 9.66E+7 | 3.50E+7 | 2.90E+7 | 3.93E+8 | - 3.86E+8 | 1.29E+7 |,
Te-127m | 3.40E+8 | 1.25E+8 | 8.02E+7 | 1.42E+9 | - TT.17E+9 | 4.26E+7
Te-129m | 2.35E+8 | 9.50E+7 | 8.75B+7 | L.OGE+9 | - T28E+9 | 4.03E+7
I-131 |~ | 8.09E+7 | 1.16E+8 | 3.79E+10 [1.98E+8 | - 3.05E+7 | 6.63E+7
132 574E+1 | 1.54E+2 | 5.38E+3 | 2.45E+2 | .- 2.80E+1 | 5.38E+1
-1337 | 2.12E+6 | 3.60E+6 | 5.42E+8 | 6.44E+6 | - 331E+6 | 1.12E+6 ¢
I-134~ | 1.06E-4 |2.88E4 |5.00E-3 |4.59E-4 - 2.51E-7 | 1.03E-4 &
135 | 4.08E+4 | 1.07E+5 | 7.04E+6 | 1.JIE+5 | - | 1.21E+5 | 3.94E+4
Cs-134. | 4.66E+9 | I.IIE+10 | - 3.59E+9 - | 1.19E+9 | 1.94E+8 | 9.07E+9
Cs-136. | 4.20E+7 | 1.66E+8 - 024E+7 | 1.27E+7 | L.8OE+] | L.I9E+8 L
Cs-137- | 6.36E+0 | 8.70E+0 | - 2.95E+0 | 9.81E+8 | 1.68E+8 | 5.70E+9
[Ba-140 | 1.20E+8. | 1.62E+5 - 540E+4 | O25E+4 | 2.65E+8 | 8A43E+6 |
Ce-141 | 1.96E+5 | 1.33E+5 . 6.176+4 | - 5.08E+8 | 1.51E+4 |
Ce-144 | 3.20E+7 | 1.38E+7 - 8.16E+6 | - T.11E+10 | 1.77E+6
Pr-143 | 6.34E+4 | 2.54E+4 - T4TE+4 | - “[278E+8 | 3.14E+3 ¢
Nd-147 | 3.34E+4 | 3.86E+4 . 225E+4 | - T1.85E+8 | 2.31E+3

; i i 1
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Nuclide

Bone

Pathway Dose Factors - Atmospheric Releases

“Table 2-4 (cont'd)

Hope Creek ODCM Rev. 23

R(io), Vegetation Pathway Dose Factors - TEENAGER
(mrem/yr per uCi/m3).for H-3 and C-14

Thyroid

(m2 * mrem/yr. per uCi/sec) for others

Kidney

Lung

GI-LLI

T.Body

H-3 - 2.59E+3 | 2.59E+3 |2.59E+3 | 2.59E+3 | 2.59E+3 | 2.59E+3
C-14 1.45E+6 | 291E+5 |2.91E+5 |[291E+5 [2.91E+5 |2.91E+5 |2.91E+5
P-32 1.61E+9 | 9.96E+7 | -- - - 1.35E+8 | 6.23E+7
_Ct-51 - - 3.44E+4 | 1.36E+4 |8.85E+4 | 1.04E+7 | 6.20E+4
Mn-54 - 4.52E+8 - 1.35E+8 .| - 9.27E+8 | 8.97E+7
Fe-55- | 3.25E+8 |231E+8 | - - 1.46E+8 | 9.98E+7 | 5.38E+7
Fe-59 | 1.81E+8 [ 4.22E+8 - - 1.336+8 | 9.98E+8 | 1.63E+8
Co-57 - 1.79E+7 - - - 3.34E+8 | 3.00E+7
Co-58 - 4.38E+7 - - - 6.04E+8 | 1.01E+8
Co-60 - 2.49F+8 - - - 3.24E+9 | 5.60E+8
Ni-63- | 1.61E+10 | 1.13E+9 - - - 1.81E+8 | 5.45E+8
Zn-65 .- | 424E+8 | 1.47E+9 - 9.41E+8 - 6.23B+8 | 6.86E+8
Rb-86 - - | 2.73E+8 - - - 4.05E+7 | 1.28E+8
Sr-89° . | 1.51E+10 - - - - 1.80E+9 | 4.33E+8
Sr-90 | 7.51E+11 - - - - 2.11E+10 | 1.85E+11
Y-91 7.87B+6 - - - - 3.23E+9 | 2.11E+5
Zr-95 1.74E+6 | 5.49E+5 | - 8.07E+5 - 1.27E+9 | 3.78E+5
Nb-95 | 1.92E+5 | 1.06E+5 - 1.03E+5 - 4.55E+8 | 5.86E+4
Ru-103 . | 6.87E+6 - - 2.42E+7 - 5.74E+8 | 2.94E+6
Ru-106-" | 3.09E+8 . - - 5.97E+8 - 1.48E+10 | 3.90E+7
Ag-110m | 1.52E+7 - | 1.44E+7 - | 2.74E+7 . 4,04E+9 | 8.74E+6
Sb-124 | 1.55E+8 | 2.85E+6 | 3.51E+5 - 1.35E+8 | 3.11E+9 | 6.03E+7
"Sb-125 2.14E+8 - | 2.34E+6 | 2.04E+5 - 1.88E+8 | 1.66E+9 | 5.00E+7
Te-125m | 1.48E+8 | 5.34E+7 - | 4.14E+7 - - 437E+8 | 1.98E+7
‘Te-127m | 5.51E+8 | 1.96E+8 | 1.31E+8 | 2.24E+9 - 1.37E+9 | 6.56E+7
Te-129m | 3.67E+8 | 1.36E+8 | 1.18E+8 | 1.54E+9 - 1.38E+9 | 5.81E+7
I-131. = [7.70E+7 | 1.08E+8 [ 3.14E+10 | 1.85E+8 - 2.13E+7 | 5.79E+7
[-132. | 5.18E+1 1.36E+2 | 4.57E+3 | 2.14E+2 - 591E+1 | 4.87E+1
I-133: .~ | 1.97E+6 | 3.34E+6 | 4.66E+8 | 5.86E+6 - 2.53E+6 | 1.02E+6
I-134 9.59E-5 2.54E-4 | 4.24E-3 |4.01E-4 - 3.35E-6 | 9.13E-5
I-135 3.68E+4 | 9.48E+4 | 6.10E+6 | 1.50E+5 - 1.05E+5 [ 3.52E+4"
Cs-134 | 7.09E+9 | 1.67E+10 | - 1 5.30E+9 ° | 2.02E+9 | 2.08E+8 | 7.74E+9
' Cs-136 - | 429E+7 | 1.69E+8 - 9.19E+7 - | 1.45E+7 - | 1.36E+7 | 1.13E+8
Cs-137 = | 1.01E+10 | 1.35E+10 | - 4.59E+9 | 1.78E+9 | 1.92E+8 | 4.69E+9
Ba-140 . | 1.38E+8 | 1.69E+5 - 5.75E+4 - | 1.14E+5 | 2.13E+8. |'8.91E+6"
Ce-141 | 2.82E+5 | 1.88E+5 - 886E+4 | - - |538E+8 | 2.16E+4 -
Ce-144" | 527E+7 | 2.18E+7 - 1.30E+7 - 1.33E+10 | 2.83E+6
- | Pr-143 7.12E+4 | 2.84E+4 - 1.65E+4 - 2.34E+8 | 3.55E+3
Nd-147 .| 3.63E+4 | 3.94E+4. - - |232E+4 - 1.42E+8 | 2.36E+3. .|
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'USER RESPONSIBLE FOR VERIFYING REVISION, STATUS

j Nuclide

Liver

. Table 2-4 (cont'd)
Pathway Dose Factors - Atmospheric Releases
R(i0), Vegetation Pathway Dose Factors - CHILD
(mrem/yr,per pCi/m3) for H-3 and C-14
(m2 * mrem/yr per pCi/sec) for others

~Thyroid

Kidney

Hope Creek ODCM Rev. 23

g, A,

H-3. - 401E+3 [ 4.01E+3 |4.01E+3 |4.01E+3 | 4.01E+3 | 4.01E+3
C-14 - |3.50E+6 | 7.01E+5 | 7.01E+5 | 7.01E+5 | 7.01E+5 | 7.01E+5 ‘| 7.01E+5
P-32 337E+9 |1.58E+8 | - - - 9.30E+7 | 1.30E+8
Cr-51 - - ' 6.54E-+4 | 1.79E+4 | 1.19E+5 | 6.25E+6 | 1.18E+5
Mn-54 - 6.61E+8 | - 1.85E+8 - |555E+8 | 1.76E+8
Fe-55 8.00E+8 | 4.24E+38 - - 2.40E+8 | 7.86E+7 | 1.31E+8
Fe-59 | 4.01E+8 | 6.49E+8 - - 1.88E+8 | 6.76E+8 | 3.23E+8
Co-57. - 2.99E+7 - - . | 2.45E+8 | 6.04E+7
Co-58 . - 6.47E+7 - - - 3.77E+8 | 1.98E+8
Co-60 - 3.78E+8 - - - 2.10E+9 | 1.12E+9
Ni-63 3.95E+10 | 2.11E+9 - - - 1.42E+8 | 1.34E+9

| Zn-65' 8.12E+8 | 2.16E+9 - 1:36E+9 . 3.80E+8 | 1.35E+9
Rb-86 - 452E+8 | - - - 2.91E+7. | 2.78E+8

 |.Sr-89: | 3.59E+10 - - i - 1.39E+9 | 1.03E+9

1 Sr-90 | 1.24E+12 - ;- - - 1.67E+10" | 3.15E+11
Y91 - | 1.87E+7 - - . - 2.49E+9 | 5.01E+5

1 Zr95' - | 3.90E+6 | 8.58E+5 - 1!23E+6 - 8.95E+8 | 7.64E+5
Nb-95 4,10E+5 | 1.59E+5 - 1!50E+5 - 2.95E+8 | 1.14E+5
Ru-103 1.55E+7 - - 3.80E+7 - 3.99E+8 | 5.94E+6
Ru-106 7.45E+8 - - 1}01E+9 - 1 1.16E+10: | 9.30E+7
Ag-110m | 3.22E+7 |2.17E+7 | - 4105E+7 - 2.58E+9 | 1.74E+7
-Sb-124 3.52E+8 | 4.57E+6 | 7.78E+5 - | 1.96E+8 | 2.20E+9 | 1.23E+8.
Sb-125 | 4.99E+8 | 3.85E+6 = | 4.62E+5 | - 2.78E+8 | 1.19E+9 ‘| 1.05E+8 |!
Te-125m | 3.51E+8 | 9.50E+7 | 9.84E+7 | - = . - 3.38E+8 | 4.67E+7 |}
Te-127m | 1.32E+9 | 3.56E+8 | 3.16E+8 | 3.77E+9 - 1.07E+9 | 1.57E+8
.Te-129m | 8.54E+8 | 2.39E+8 | 2.75E+8 | 2!51E+9 ) 1.04E+9 | 1.33E+8
I-131° 1.43E+8 | 1.44E+8 [14.76E+10 | 2136E+8 - 1.28E+7 - | 8.18E+7
1-132 9.20E+1 1.69E+2 = |'7.84E+3 | 2.59E+2 - 1.99E+2 .| 7.77E+1
1133 3.59E+6 | 4.44E+6  ['8.25E+8 | 7/40E+6 - 1.79E+6 | 1.68E+6
[-134 1:70E-4 3.16E-4 1!728E-3 |4:84E-4 | - 2.10E-4 | 1.46E-4
1-135. - © | 6.54E+4 | 1.18E+5 | 1.04E+7 | 1.81E+5 - 8.98F+4 | 5.57E+4
Cs-134 | 1.60E+10 | 2.63E+10 | - - 8:14E+9 | 2.92E+9 | 1.42E+8 | 5.54E+9
‘Cs-136 | 8.06E+7 |2.22E+8 | - 1.18E+8 | 1.76E+7 | 7.79E+6 | 1.43E+8
Cs-137 . | 2.39E+10 |2.29E+10 | - | 7.46E+9 | 2.68E+9 | 1.43E+8 | 3.38E+9
Ba-140 2.77E+8 | 2.43E+5 | - 7.90E+4 | 1.45E+5 | 1.40E+8 | 1.62E+7
-Ce-141 . |6.35E+5 |3.26E+5 | .- 1.43E+5 - 4.07E+8 | 4.84E+4
Ce-144 | 127BE+8 |[3.98E+7 | - 221E+7 - | .- 1.04E+10°| 6.78E+6 . |
Pt-143 1.48E+5 | 446E+4- | - 2.41E+4 - < 1.60E+8 | 7.37E+3
1 Nd-147° | 7.16E+4 | 5.80E+4 | - 3.18E+4 - 9.18E+7 | 449E+3 - |
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Table 2-4 (cont'd)

Hope Creek ODCM Rev. 23

Pathway Dose Factors - Atmospheric Releases
R(io), Ground Plane Pathway Dose Factors

(m2 * mrem/yr per puCi/sec)
Nuﬁligle Any Organ
C-14 ;
P-32 -
Cr-51 4.68E+6
Mn-54 1.34E+9
Fe-55 -
Fe-59 2.75E+8
Co-58 3.82E+8
Co-60 - 2.16E+10
Ni-63 -
Zn-65 7.45E+8
Rb-86 8.98E+6
Sr-89 2.16E+4
Sr-90 -
Y-91 1.08E+6
Zr-95 2.48E+8
Nb-95 1.36E+8
Ru-103 1.09E+8
Ru-106 . 421E+8
Ag-110m 3.47E+9
Te-125m 1.55E+6
Te-127m 9.17E+4
Te-129m 2.00E+7
I-131 1.72E+7
I-132 1.24E+6
I-133 2.47E+6
I-134 4.49E+5
I-135 2.56E+6
- Cs-134 6.75E+9
Cs-136 1.49E+8
Cs-137 1.04E+10
Ba-140 2.05E+7
Ce-141 1.36E+7
Ce-144 6.95E+7
Pr-143 -
Nd-147 8.40E+6
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APPENDIX A

EVALUATION OF DEFAULT MPC VALUES
FOR LIQUID EFFLUENTS ;
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APPENDIX A Evaluatlon of Default MPC Value for qullld Effluent Momtors

In accordance with the requlrements of CONTROL 3.3.7. 10 the radioactive effluent monitors shall.

be operable with alarm setpoints established to ensure that the concentration of radioactive material
at the discharge point does not exceed the MPC value of 10 CFR 20, Appendix B, Table II, Column .
2 (Appendix F). ‘The determination of allowable radionuclide concentration and corresponding
alarm setpoint is a function of the individual monitor.

In order to limit the need for routinely having to re-establish the alarm setpoints as a function of
changing’ radionuclide distributions, a default alarm setpoint can be established. This default
setpoint can be based on an evaluation of the radionuclide distribution from the 1997 to 1999
release data of the liquid effluents from Hope Creek and the effective MPC value for this
dlSlIIbutIOIL

The effectlve MPC value for a radionuclide distribution is calculated by the equation:

ZCi(gamma) 0
MPC. = —1 = (A1)
(gamma) '

Z MPCi
where:

MPC, = an effective MPC value for a mixture of radionuclides (LCi/ml)

-G = concentration of radionuclide i in the mixture
MPC; =the 10 CFR 20, Appendix B, Table II, Column Il MPC value for radionuclide i
(nCi/ml) Appendix F

Considering the average effective MPC values from 1997 thru 1999 releases it is reasonable to-
select an MPC value of 4.09E-5 uCi/ml as typical of liquid radwaste discharges. This value will be
“reviewed and adjusted as necessary based on the distribution history of effluents from Hope Creek.
Using the value of 4.09E-5 pCi/ml to calculate the default alarm setpoint, results in a setpoint that:

(1) Will not require frequent re-adjustment due to minor vanatlons in the nuclide d1stnbut10n whlch
- are typ1ca1 of routine plant operatmns and; - '

',(2) W111 prov1de for a 11qu1d radwaste d1scharge rate (as evaluated for each. batch release) that 1is
compauble with plant operations (Refer to Table 1-1).
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1.0 Default Setpomt Determmatlon |

Conservatrve alarm setpomts can be deterrmned through the use of default parameters Table 1-1
surnmarrzes all current default values in'use for Hope Creek a8 : ,

A. qumd Radwaste Momtor (RE4861)

RR

_*> * ‘ . ’

Default values from Table 1-1:

4.09E-5 pCi/ml’

MPC, =
CTBD. . = 12000 gpm
RR - = 176 gpm (LRW)
Bkg = 0 uCi/ml
» CF = 0.8
. '4,09E-5 * 12000 * 0.2
SP < + 0 . »
176 3 , %

SP< . 5.58E-4 uCiml -
Correotion Factor:
A correction factor must be applied to the default setpoint calculatron in order to account for

radiation monitor uncertainties-and the contnbutlon of: non—gamma ermttmg radlonuchdes suchas i
H-3, Sr and Fe. : : : T

a. Radlanon Monitor Inaccuracies: j‘ _ » S o 3
-Hope Creek PSBP 311649 lists a total loop accuracy of 30% for the liquid radwaste radiation

monitors. A factor of 0.30 is applied to the default setpoint to ensure the trip setpoint is reached
before the analytrcal limit is obtamed :

B

? %

4
r 2

»
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b. Non-Gamma Emitting RadionuclideS'

Non-gamma emitting radlonuchdes are analyzed ona monthly and quarterly basis from composite
samples of 11qu1d radwaste releases ' ‘

Nuchde.; : MPC (pCl/rnl) Activity (uCi/ml) [ Activity/ MPC
H3 - - -|3E3 1.0E-1 ’ 133.3 ‘
Fe-55 - | 8E-4 1'47E4 = 0.59
Sr-89 - |3E-6 1.6E6 0.53
Sr-90 |37 | 20E8 0.07
Total - ‘ i ~ ]345

The values in the table above represent the historical maximum reactor coolant values for non-
gamma emitting nuclides (H3 is an assumed maximum). Reactor coolant values were chosen to
represent the maximum concentration of non-gamma emitting radionuclides that could be released

“from Hope Creek station in liquid effluent. The activity values in the table are further diluted by a

minimum factor of 68 prior to release to the Délaware River. The minimum dilution factor is
obtained by using the minimum cooling tower blowdown flowrate of 12,000 gpm and the maximum
release rate of 176 gpm.

A conservative correction factor for non-gamma emitting radionuclides can be obtained by using
the highest Activity / MPC fraction and the minimum dilution factor as follows:

Correction Factor (non-gamma) = 34.5/68 =0.5

“An overall correction factor can be obtained by adding the correction factor for radiation monitor

inaccuracies and non-gamma emitting radionuclides as follows:

Overall Correction factor = 0.3 +0.5 = 0.8

‘B. Cooling Tower Blowdown Radiation Monitor (RE8817)

The cooling tower blowdown radiation monitor provides an Alarm only function for releases into
the environment. The cooling tower blowdown is the ﬁnal release pomt for liquid effluents from
Hope Creek station to the Delaware River. :

SP < 'MPCe * 0.2

'SP < 4.09E-5 pCi/ml * 0.2

SP < 8.18E-6 uCi/ml (RE8817)
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- at gamma activity concentrations less than the monitor setpoint are considered continuous releases -

- determined for Liquid Radwaste and Cooling Tower Blowdown monitors, a more conservative

' Default values from Table 1-1:

.SP< 982E-4 uCi/ml_ (batch releases only) - e

For contmuous releases the maximum setpomt should be less than 2 4E-6 HCi/ml above

Hope Creek ODCM Rev. 23

C. Thxfbine Building Circulating Water Dewatering Sump Ra&iaﬁon Monitor (RE4557)

p——

The Turbine Building Circulating Water Dewatering Sump Radiation Monitor:(RE4557) provides -:
automatic termination of liquid radioactive releases from the Circulating Water Dewatering Sump.
The sump pumps discharge to the circulating water system to the cooling tower. Plant design and - -
procedures maintain the setpoint at <2 times background radiation levels. Releases from the sump

since inputs to the sump would occur during discharge. Releases of activity above the established
continuous release setpoint may be performed on a batch basis following sampling and analysis of -
the sump contents. Hope Creek calculation SP-0004 established a setpoint for the monitor at 1.4E-"
02 pCi/ml based on a postulated release of reactor steam into the sump. Using the MPCe

maximum default value for batch releases’ can be determmed

i

RR

‘LI
h

MPC; = . 4.09E-5 pCi/ml

CTBD = 12000 gpm y

RR . ; = 100 gpm

Bkg = 0uCi/m!
4.09E-5 * 12000 * 0.2 ‘

SP< , +0 o

background to limit dose consequences from this pathway. (4HE-0241, CVF-98-0002)

P
H

B A

e g

‘Page 120 of 153

P




USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

Hope Creek ODCM Reyv. 23

'D. Releases from the Condensate'StorageTank

If the Condensate Storage Tank (CST) requires release to the Delaware River, the discharge path
would be through installed piping connected to the liquid Radwaste discharge path such that both
the L1qu1d Radwaste Discharge Monitor and the Cooling Tower Blowdown monitor could detect
and isolate/alarm on unexpected activity. Default setpoints are determined for potential releases

ofthe CST.
a. Liquid Radwaste Monitor (RE4861)

D, * * " '
spg MECTCTBD 1%} (1.2)

RR

Default values from Table 1-1:

4.09E-5 pCi/ml

MPC, =

CTBD = 12000 gpm

RR = 1300 gpm

Bkg = 0 pCi/ml

CF = 0.8

4.09E-5 * 12000 * 0.2

SP< - : + 0

1300 '

SP < 7.55E-5 uCi/ml (RE4861)

b. Cooling Tower-Blowdown Radiation Monitor (RE8817)
The cooling tower blowdown radiation monitor provides an Alarm only function for releases into
the environment. The cooling tower blowdown is the ﬁnal release point for hquld effluents ﬁ'om

Hope Creek stat10n to the Delaware River.

SP < gMPCe *0.2

~ SP < 4.09E-5 uCi/ml * 0.2

SP < 8.18E-6 uCi/ml (RE8817)
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: TABLE A-1: CALCULATION OF EFFECTIVE MPC - HOPE CREEK

1997 1998 L1999
| . ACTIVITY ACTIVITY ACTIVITY
' , o  RELEASED -~ . RELEASED ‘RELEASED
NUCLIDE . __ MPC L (CD) . (€D (Ci) . -
. Cr-51 2.00E-03 = 7.44E-03 2.37E-02 1.66E-02
.Mn-54 1.00E-04 ' L1.74E-02 7.48E-03 . 6.87E-02
Mn-56 1.00E-04 - N/ N/D 9.36E-06
Co-58 9.00E-05  5.68B-04 7.6TE-04 3.30E-03
“Co-60 3.00E-03 ~ 7.05E-03 6.78E-03 2.05E-02
Na-24 3.00E05 . ND 7.02E-02 1.01E-03
Cs-137 2.00E-05 © 2.84E-06 1.03E:06 2.23B-04
-Zn-65 ' 1.00E-04 . 1.29E-03 1.39E-03 3.37E-03 -
' Zn-69m 6.00E-05 ~ 1.58E-05 N/D 2.64E-04
" Fe-59 5.00E-05 . 265B-03  1.62E-04 1.72E-02
As-76 2.00E-05  7.70E-05 N/D 9.94E-05
Nb-95 1.00E-04 : N/D N/D 1.69E-04
Mo-99 4,00E-05  9.56E-05 ND N/D
_ - Z1-95 6.00E-05 N/D N/D ~ 4,08E-05
. Te-99m 3.00E-03 1.29E-04 °  2.05E-04  3.35E-04
_ Ru-105 1.00E-04 . ND g N/D 4.45E-05
L Ag-l110m 3.00E-05 4.85E-05 1.36E-05 3.88E-04
Sb-124 2.00E-05 ' N/D i N/D 4.63E-05 o
Cs-134 9.00E-06 ~ ND N/D 7.13E-05 -t
1-133 1.00E-06 - ND 3.11E-05. N/D
La-140 2.00E-05 ~ N/D ' N/D 4.82E-06
H-3 _ 3.00E-03 | 1.24E+01 12.76E+01 2.95E+01
Fe-55 '8.00E-04 .~ 228E-01. :  6.40E-03 © 2.83E-02
.Sr-89 * 3.00E-06 . 856E-03 |  134E-05 3.29E-05
‘Total Curies ‘ ; : T .
(Gamma) ' 368E-02 ¢  LI1E-0L 1.32E-01
~ SUM (C/MPCi) 1; o
(Gamma) | 493E+02 | 271E+03 . 1.87E+03
.SUM (Ci/MPCi) ; g ' ;
(Non-Gamma) . 7.27E+03 ; 9.21B+03 . 9.88E+03 . &
MPCe (uCi/ml) . 7T45E05° . 4.09E-05 . 7.03E-05 .
_' N/D=Not detected o L : "
iy iPagelzzoflga , S E
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APPENDIX B
A TECHNICAL BASIS F OR EFFECTIVE DOSE FACTORS .

LIQUID RADIOACTIVE EFFLUENTS . f -
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APPENDIX B: Technical Basis for Effective Dose Factors - Liquid Effluent

The radioactive liquid effluents from Hope Creek from 1997 through 1999 were evaluated to

determine the dose contribution of the radionuclide distribution. This analysis was performed to
evaluate the use of a limited dose analysis for determining environmental doses, providing a

simplified method of determining compliance with the dose limits of CONTROL 3.11.1.2. For the
expected radionuclide distribution of effluent from Hope Creek during 1997 to 1999, the controlling
organ is the GI-LLI (Bone dose was controlling in 1997 due to relatively high percentage of Fe-55). .
The calculated GI-LLI dose is predominately a function of the Zn-65, Fe-55, and Fe-59 releases. ;
These radionuclides also contribute the large majority of the calculated total body dose. The results
-of this evaluation are presented in Table. B-l

e Ly

For purposes of sunpllfymg the details of the dose calculatxon process, it is conservative to
identify a controlling, dose significant radionuclide and limit the calculation process to the use
of the dose conversion factor for this nuclide. Multlphcatlon of the total release (i.e., L
cumulative activity for all radionuclides) by:this dose conversion factor provides for a dose
calculanon method that is simplified while also being conservatlve

For the evaluation of the maximum organ dose, 1t is conservative to use the Fe-59 dose
conversion factor (6.32E5 mrem/hr per uCi/ml). By this approach, the maximum organ dose =
will be' overestimated since this nuclide has the hlghest organ dose fraction of all the L
radionuclides evaluated. For the total body calculation; the Zn-65 dose factor (2.32ES mrem/hr ¢
per uCi/ml, total body) is the highest among the identified dominant nuclides.

% {
'For evaluating compliance with the dose limits of CONTROL 3.11.1.2, the following simplified
equations may be used:

Total Body
835E-04*VOL* Aiv* G
D= ‘ B.1)
' CTBD

where: E
Dy  =dose to the total body (mrem) o
Ayw - = 2.32ES, total body ingestion dose conversion factor for Zn-65 where A is dose 1

o conversion factor, i is isotope which is Zn-65, and TB is the total body (mrem/hr L

per pCi/ml)

VOL ~  =volume of liquid effluent released (gal) i
Ci = total concentration of all radionuclides (uCi/ml) b
CTBD = average cooling tower blowdown discharge rate during release period (gal/mm)
8.35E-04 = conversion factor (1.67E-2 hr/min) and the near field dilution factor 0.05 . E

Subsﬁtdﬁng the value for the Zn-65 total body dose conversion factor, the equation simplified
to: _
' Page 124 of 153;
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1.94E +02*VOL*C;

Dw = | CTED . | ' (B.2)
- Maximum Organ
' 8.35E—-4*VOL* 4, Gz-m*ZCz
Dome= CTBD ' B
Where:
Dmax = maximum organ dose (mrem) '
A, GHLLI =6,32E5, GI-LLI mgestwn dose conversion factor for Fe—59 where A is dose

conversion factor, 1 is isotope which is Fe-59 -and o is maximum organ
whlch is the GI-LLI (mrem/hr per uC1/ml)

Substittiting the value for A; gL the equatlon simplifies to:

5.28E+2*VOL*> Ci

:Dmax= . = : ‘ - (B.
| - CTBD | (34)

Tntlux'h is not included in the limited analysis dose assessment for liquid releases, because the
potentlal dose resulting from normal reactor releases is relatively negligible.

Near F 1e1d Dilution Factor

The near ﬁeld dilution factor stems from NUREG-0133, Section 4. 3. For plants with coohng
towers, such as Hope Creek, a dilution factor is allowed so that the product' of the average
blowdown flow (in CFS) and the dilution factor is 1000 cfs or less. UFSAR Section 2.2.12
states that the dilution by river flow ranges from 14- to 40-fold in the mixing zone of effluent -
-discharges and that existing cross currents tend to improve this overall dilution. The average
-minimum cooling tower blowdown for Hope Creek is 1.90E4 GPM (from FSAR 11.2). This
converts to 42 CFS. Selecting a dilution factor of 20 (between 14 and 40 from the UFSAR)
“yields a product of 880 CFS, which is less than the 1000 cfs allowed by NUREG-0133.  This = -
near field dilution factor of 20 is mverted to a multiple of 0.05, which is used in the 11qu1d
‘ efﬂuent dose calculations. :

Pége 12'5"'Of;153.‘
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TABLE B-1: Adult Dose Contributions Fish and Invertebrate Pathways

Hope Creek -
uclide | Release TB GI-LLI Bone Liver | Year
Dose - Dose . Dose - Dose
Fraction Fraction Fraction Fraction
(C) |
Fe-55 * | 2.28E-01 0.77 0.63 0.96 0.86 1997
Fe-55 | 6.40E-03 0.12 0.12 ©0.58 0.22 1998
Fe-55 ' | 2.83E-02 0.1 0.04 0.43 0.15 1999 %
Mn-54 | 1.74E-02 * 0.05 0. 0.01 1997 :
Mn-54. | 7.48E-03. 0.02 = 0.14 ; 0 0.05 1998
Mn-54 | 6.87E-02 0.04 0.1 -0 10.07 1999 ‘
Co-58 . | S.68E-04 * I 0 o 1997
Co-58."| 7.67E-04 * * 0 * ] 1998 -
Co-58 | 3.30E-03 * * 0 * 1999 ‘
Fe-59 | 2.65E-03 0.08 023 ¢ 0.02 0.05 | 1997
Fe-59 | 1.62E-04 0.03 0.09 0.02 0.03 1998
Fe-59 .| 1.72E-02 0.51 0.7 § 04 0.5 1999
Co-60 | 7.05E-03 0.01 0.03 F 0 ok 1997
Co-60 | 6.78E-03 0.06. 02 . 0 o001 [1998]
Co-60 || 2.05E-02 0.03 0.04 | 0 * 1999 E
Zn-65. | 1.29E-03 0.12 0.06 0.02 0.07 1997
Zn-65 .| 1.39E-03 0.75 04 & 0.4 068 . |1998 | &
Zn-65 *| 3.37E-03 0.32 0.07 1t 0.16 027 | 1999.| °
» N . — :
* = Less than 0.01 ‘ o 3
1 3
Page 126 of153k: é
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~ APPENDIX C
~ TECHNICAL BASIS FOR EFFECTIVE DOSE FACTORS

GASEOUS RADIOACTIVE EFFLUENTS
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: where" :

(Li + 1.1'M;) = the skin dose factor dué to beta and gamma emissions from each noble gas

Hope Creek ODCM Rev 23

A APPENDIX C: Technical Basis for Effective Dose Factors - Gaseous Effluents

Overview

The evaluation of doses due to releases of radioactive material to the atmosphere can be
simplified by the use of effective dose transfer factors instead of using dose factors which are
radionuclide specific. These effective factors, which are based on typical radionuclide
distributions of releases, can be applied to the total radioactivity releases to approximate the dose
in the environment. Instead of having to perform individual radionuclide dose analysis only a
single multiplication (i.e., Keff, Meff, or Neff times the total quantity of radioactive material
releases) would be needed The approach provides a reasonable estimate of the actual dose while
eliminating the need for a detailed calculation technique.

Determination of Effective Dose Factors

Effective dose transfer factors are calculated by the following equations:
Kof =, HEI_ (C.1)

Where:

Keg = =the effective total body factor due to gamma emissions from all noble gases .
' ~ released. |
Ki . =thetotal body dose factor due to gamma emissions from each noble gas ;
. radionuclide i released.
£ . =the fractional abundance of noble gas rad1onuchde i relative to the total noble gas
act1v1ty

ey = Y I ’T | €2

(L +1. lMeff) = the effective skin dose factor due to beta and gamma emissions from all noble
gases released. ‘ !

radlonuchde ireleased. o ' -

Mﬁ:Zf( : 3 P €3
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where:
Mg = the effective air dose factor due to gamma emissions from all noble gases released.
M; = the air dose factor due to gamma emissions from each noble gas radionuclide i

‘released.

Neff=zm: | | | N ()

where:
Nesr = the effective air dose factor due to beta emissions from all noble gases released.
N; = the air dose factor due to beta emissions from each noble gas radionuclide i released.

Normally, it would be expected that past radioactive effluent data would be used for the
determination of the effective dose factors. However, the noble gas releases from Hope Creek
have a short history and with continued excellent fuel performance, has hampered efforts in
collecting arid detecting appreciable noble - gas mixes of radionuclides. So, to provide a
reasonable basis for the derivation of the effective noble gas dose factors, the source terms from
ANSI N237-1976/ANS-18.1, "Source ‘Term Specifications", Table 5 has been used as
representing a typical dlStl’lbutIOl‘l The effective dose factors as derived are presented in Table" -

C-1.¢

Agglicdﬁon

To provide an additional degree of conservatism, a factor of 0.50 is introduced into the dose
calculation process when the effective dose transfer factor is used. This conservatism provides
additional assurance that the evaluation of doses by the use of a single effective factor will not
significantly underestimate any actual doses in the environment.

For evaluating compliance with the dose limits of CONTROL 3.11.2.2, the following simplified
equations may be used:

3.17E-08 |
Dy =22 E T 0w X N ; C5
"7 050 o Md Z 0 . (C5)
17E 08 ’
Dp= 3 % /V £ Nef * Z O (C.6)
0. T 050
Where: |
D, = air dose due to gamma emissions for the cumulative release of all noble
: gases (mrad) :
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Dp . =air dose due to beta emissions for the cumulative release of all noble gases

' . (mrad)
X/Q = atmospheric dispersion to the controlling site boundary (sec/m’)
Mg = 8.1E3, effective gamma-air dose factor (mrad/yr per pCi/m?)
‘Nege = 8.5E3, effective beta-air dose factor (mrad/yr per pCi/m?)
Q - = cumulative release for all noble gas radionuclides (uCi)
3.17E-08 = conversion factor (yr/sec) e
050 = conservatism factor to account for the variability in the effluent data
Combining the constants, the dose calculation equations simplify to:
D,=5;14E——4*%*ZQ:‘ (€1

Dﬂ,=35§39E—4*%*ZQi.' o a o - A'(c.8)i~

The efféctive.dose factors are to be used .on a limited basis for the 'pﬁrpose'bf facilitating the .

timely assessment of radioactive effluent releases, particularly during periods of computer

malfunction where a detailed dose assessment may be unavailable.

- Page 130 of 153
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TABLE C-1: Effective Dose Factors Noble Gases

Total Body and Skin Dose
Total Body Effective Skin Effective
Ketr (L + 1.1 Me)
Radlonuchde £ ~ (mrem/yr per pCi/m?) (mrem/yr per uCi/m’)
Kr83m - . 001. = aeee- S ] B
Kr85m 0.01 1.0E1 ~ Ny ) 2.8E1
Kr87 0.04 - 24E2 : 6.6E2
Kr88 0.04 5.9E2 : 7.6E2
Kr89 0.27 4.5E3 , v 7.9E3
Xel33 0.02 ' 5.9E0 ' 1.4E1
Xel3s 0.05 9.0E1 2.0E2
Xel35m 0.06 1.9E2 - 2.6E2
Xel37 - 031 4.4E2 4.3E3
- Xel38 0.19 1.7E3 - 2.7E3
Total : 7.8E3 - 1.7E4
Noble Gases - Air
Total Body Effective Skin Effective
- ‘ Ketr L+ 11 M)
Radionuclide £ (mrem/yr per uCi/m?) (mrem/yr per uCi/m*)
.~ Kr83m 0.01 L e 3.0E0
© Kr85m 0.01 1.2E1 2.0E1
Kr87 0.04 2.5E2 4.1E2
Kr88 - 0.04 6.1E2 - : 1.2E2
K89 0.27 4.7E3 2.9E3
Xel33 0.02 . 7.0E0 2.1E1
Xel35 0.05 9.6E1 1.2E2
Xel35m 0.06 2.0E2 - 44E1
. Xel37 0.31 4.7E2 3.9E3
Xel38 0.19 1.8E3 9.0E2
Total 8.1E3 8.4E3

* Based on noble gas dxstnbutlon from ANSI N237- 1976/ANS 18 1,“Source Term
Spe01ﬁcat10n"
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'APPENDIX D
N _'I‘ECHNTCAL BASIS Fé)R EFFECTIVE DOSE PARAMETERS

GASEOUS RADIOACTIVE EFFLUENTS
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APPENDIX D: Technical Basis for Effectlve Dose Parameters - Gaseous Efﬂuent

The pathway dose factors for the controllmg infant age group were evaluated to determine the
controlling pathway, organ and radionuclide. This analysis was performed to provide a
simplified method for determining compliance with CONTROL 3.11.2.3. For the infant age
group, the controlling pathway is the grass - cow - milk (g/c/m) pathway. An infant receives a -
greater radiation dose from the g/c/m pathway than any other pathway. Of this g/c/m pathway,
the maximum exposed organ including the total body, is the thyroid, and the hlghest dose
contrlbutor is radlonuchde I-131. The results of this evaluatlon are presented in Table D—

For purposes of s1mp11fymg the details of the dose caleulatxon process 1t is conservatlve to
identify a controlling, dose significant organ and radionuclide and limit the calculation process to

the use of the dose conversion factor for the organ and radionuclide. Multiplication of the total
~ release (i.e., cumulative activity for all radionuclides) by this dose conversion factor provides for
a dose calculation method that is simplified while also being conservative.

For the evaluation of the dose commitment via a controlling pathway and age group, it is
conservative to use the infant, g/c/m, thyroid, I-131 pathway dose factor (1.67E12 m**mrem/yr

per uCi/sec). By this approach, the maximum dose commitment will be overestimated since I-
131 has the highest pathway dose factor of all radionuclides evaluated.

For evaluating coinpliance_ with the dose limits of CONTROL 3.11.2.3, the following simplified
equation may be used:

Dmax=3.17E—8*W*Rl~131*ZQi (Dl)

Where:

" Dinax = maximum organ dose (mrem) :

w = atmospheric dispersion parameter to the controlling location (s) as identified in

Table 2-3.

-X/Q = Atmospheric dispersion for inhalation pathway (sec/m®)

D/Q. = atmosphenc disposition for vegetation, milk and ground plane exposure pathways
o (m?)

QG - = cumulative release over the pertod of interest for radioiodines and particulates

(nCi).
3.17E-8 = conversion factor (yr/sec)
Ruisi .~ =I1-131 dose parameter for the thyroid for the identified controlling pathway.

= 1.05E12, infant thyroid dose parameter with the grass - cow - milk pathway
controlling (m> mrem/yr per uC1/sec)

| The ground plane exposure and inhalation pathwajrs need not.be considered when the above
sunphﬁed calculational method is used because of the overall neghglble contribution of these’
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pathways to the total:thyroid dose. It is recognized that for some particulate radionuclides (e.g.,
Co-60 and Cs-137), the ground exposure pathway may represent a higher dose contribution than
either the vegetation or milk pathway. However, use of the I-131 thyroid dose parameter for all -
radionuclides will maximize the organ dose calculation, especially considering that no other
- radionuclides has a higher dose parameter for any organ via any pathway than I-131 for the
thyr01d via the milk pathway ;. ,

The locatlon of exposure pathways and the maximum organ dose. calculatlon may be based on
the available pathways in the surrounding environiment of Hope Creekas identified by the anniual
land-use census (CONTROL 3.12.2). Otherwise, the dose will be evaluated based on the
predetermmed controlhng pathways as identified in Table 2-3. S

-

PSR
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Target Organs
Total Body
Bone -

Liver

Thyroid

Kidney, |

: Lung :

-GI-LLI

TABLE D-1: Infanf Dose Contributions
Fraction of Total Organ and Body Dose
PATHWAYS
Grass - Cow - Milk Ground Plane
0.02 0.15
0.23 0.14
0.09 . : 0.15 ¢
059 - - . - 015
002 0.15
0.01 0.14
0.02 0.15
TABLE D-2

Fraction of Dose Contribution by Pathway

Pathway Frac

Grass-Cow-Milk 0.92

Ground Plane 0.08

Inhalation N/A
© Page1350f153
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APPENDIX E

RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM -

-SAMPLE TYPE, LOCATION AND ANALYSIS
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I .«\PPENDIX E: Radiological Environmental Monitoring Program

SAMPLE DESIGNATION

Samples are identified by a three part code. The first two letters are the power station identification code,
in this case "SA". The next three letters are for the media sampled.

AIO = Air lodine : [bM = Immersion Dose (DLR)

APT = Air Particulates . .- MLK=Milk
ECH = Hard Shell Blue Crab PWR = Potable Water (Raw)

ESF = Edible.Fish PWT = Potable Water (Treated)
ESS = SedimentSWA = Surface Water L
WWA = Well Water

The last four symbols are a location code based on direction and distance from the site center point. The
midpoint of a line between Salem Units 1 & 2 containment domes was used as the site center point. Of

‘site. Sector one is divided evenly by the north axis and other sectors are numbered in a clockwise
direction; i.e.,2=NNE, 3=NE, 4=ENE, 5=E, 6=ESE, 7=SE, 8=SSE, 9=§, 10=SSW, 11=8W, 12=WSW,
13=W, 14=WNW, 15=NW and 16=NNW. The next d1g1t isa letter which represents the radial distance

. from the plant

S= On-31te location E = 4-5 miles off-site

A = 0-1 miles'off-site : F = 5-10 miles off-site
B = 1-2 miles off-site - G =10-20 miles off-site
C = 2-3' miles off-site H => 20 miles off-site

D = 3-4 miles off-site

The last number is the station numerical designation within each sector and zone; e:g., 1,2,3. For
example; the designation SA-WWA-5D1 would indicate a sample in the SGS and HCGS program (SA),
consisting of well water (WWA), which had been collected in sector number 5, centered at 90" (due east)
with respect to the reactor site at a radial distance of 3 to 4 miles off-site, (therefore, radial distance D).
The number L mdlcated that th1s is samphng stat1on #1 in that particular sector.

SAMPLING LOCATIONS

All sampling locations and specific information about the individual locations are given in Table E- 1
Maps E-1 and E-2 show the locations of sampling statlons with respect to the site.

~—pr
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. , : TABLE E-1: REMP Sample Locatlons
A. Direct Radlatlon Monitoring Locations (IDM) I
STATION CODE . STATION LOCATION*
181 0.55mi. N
282 0.4 mi. NNE - l
284 . 0.59 mi. NNE; N:of equlpment laydown area.
381 ' . 0.58 mi. NE -
481 - 0.60 mi ENE; site access road near intersection to TB-02 I
581 0.95 mi. E; site access road :
6S2 ; 0.21 mi. ESE; observation building : '
. 7181 ‘ 0.12 mi. SE; station personnel gate ~ A I
1081 ' - -0.14 mi. SSW; circ water bldg, o 2 E
1181 -+ 0.09 mi. SW; service water bldg. '
1581 .. - 0.57 mi. NW; near river and barge slip : ; I
16S1 . 0.54 mi. NNW; on road near fuel oil storage tank i
4D2 - 3.7 mi. ENE; Alloway Creek Neck Road I
510 ) 3.5 mi. E; local farm . S
10D1 . : . 3.9 mi. SSW; Taylors Bridge Spur : '
14D1 . 34mi WNW;Bay View,DE - : ; I
15D1 -« . x 3.8 mi. NW; Rt 9, Augustine Beach, DE. !
' 2E1 .- : 4.4 mi. NNE; local farm II
3E1 = - 4.1 mi. NE; local farm
11E2 . 5.0mi. SW; Rt. 9
12E1 . 4.4 mi. WSW; Thomas Landing
13E1 - 4.2 mi. W; Diehl House Lab
16E1 4.1 mi. NNW; Port Penn
IF1 5.8 mi. N; Fort Elfsborg ’:
2F2 . o 8.7 mi. NNE; Salem Substation
2F5 - - FEEE 7.4 mi. NNE; Salem High School P
2F6 S _ 7.3 mi. NNE; PSE&G Training Center Salem NJ i
3F2 L - 5.1 mi. NE; Hasicocks Bridge, NJ Munc Bldg . .
3F3 8.6 mi. NE; Quinton Township Elem. School NJ - :
4F2 " 6.0 mi. ENE; Mays Lane, Harmersville, NJ z
SF1 . . 6.5 mi. E; Canton, NJ - - -
¢
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. TABLE E-1 (Cont'd)
I = A. Direct Radiation Monitoring Locations (IDM) (Cont'd)
~ STATION CODE STATION LOCATION*-
l 6F1 -~ 6.4 mi. ESE; Stow Neck Road
: 7F2 - 9.1 mi. SE; Bayside, NJ
I 9F1  5.3mi. S;offRt. 9, DE
, 10F2 . : 5.8 mi. SSW;Rt. 9
' 11Ft 6.2 mi. SW; Taylors Bridge, DE
I 12F1 9.4 mi. WSW; Townsend Elementary School, DE
5 1372 . - _ _ : 6.5 mi. W; Odessa, DE
: 13F3 : 9.3 mi. W; Redding Middle School
I 13F4 9.8 mi. W; Middletown, DE
14F2 6.6 mi. WNW; Boyds Corner
15F3 54 mi. NW
I 16F2 8.1 mi. NNW; Delaware City Public School
: 1G3 19 mi. N; N. Church St. Wilmington, DE
I 3Gl 17 mi. NE; local farm
) 10G1 _ 12 mi. SSW; Smyrna, DE
_ 14Gl1 _ 11.8 mi. WNW,; Rte 286, Bethel Church Rd., DE
I . 116Gl 15 mi. NNW; Wilmington Airport
n 3H1 32 mi. NE; National Park, NJ
12 |
z.
I
I 2 - B. Air Sampling Locations (AIO,APT)
Y STATION CODE . STATION LOCATION*
= ' : S '
<C :
I - SR- 1. § S _ 0.95 mi. E; site access road
o, . SD1 - . j 3.5 mi. E; local farm _
I ©. - 16El - - ' 4.1 mi. NNW; Port Penn
2 IF1 5.8 mi. N; Fort Elfsborg
- 2F6 : 7.3 mi. NNE; PSE&G Training Center Salem, NJ
I o 14G1 11.8 mi. WNW,; Rte 286, Bethel Church Rd., DE
= )
x
Ll
l =
x
N
oL .
L
z)
.. Z
I S
a
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Hope Creek ODCM Rev 23
Table E-1 (Cont'd)

C Surface Water Locations (SWA) - Delaware River

STATION CODE

llAl ‘
11Ala }
12C1
12Cla

7E1

7Ela

1F2 :
16F1 .

D. Ground Water Locations (WWA)

STATION CODE
3El

‘STATION LOCATION*

-0.2 mi. SW; Salem Outfall Area

Alternate 0.15 SW location in plant barge slip area

2.5 mi. WSW; West bank of Delaware River

Alternate 3.7 mi.WSW at the tip of Augustine Beach Boat
.Ramp '

4.5 mi. SE; 1.0 mi. West of Mad Horse Creek

:Alternate 8.87 mi SE .at the end of Bayside Road

7.1 mi. N; midpoint of Delaware R.

6.9 mi. NNW; C&D Canal

STATION LOCATION*
4.1 mi NE of vent, local farm

No greundwater samples are required as liquid effluents discharged from Hope Creek and Salem

Generating Stations do not directly affect this pathway However, this location (3E1) is being
monitored as a management audit sample -

E. Dﬁnldng Water Locations (PWR, PWT)

STATION CODE
' 2F3 o

STATION LOCATION*
8.0 mi NNE, City of Salem Water and Sewage Department

No pubhc drinking water samples or irrigation water samples are required as these pathways are
not directly affected by liquid effluents discharged from Hope Creek and Salem Generating
Stations. However, this location (2F3) is being monitored as a management audit sample

F Water Sedlment Locations (ESS)

, STATION CODE

11A1.
15A1
16A1
12C1
7E1 _
16F1 .
682

STATION LOCATION*

0.2 mi. SW; Salem outfall area

0.3 mi. NW; Hope Creek outfall area

0.7 mi. NNW, South Storm Drain outfall
2.5 mi. WSW; West bank of Delaware river
4.5 mi. SE; 1 mi West of Mad Horse Creek
6.9 mi. NNW; C&D Canal

0.2 mi. ESE; observation building
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. -
L

G. Milk Sar_npéling Locations (MLK)
STATION CODE

2G3
13E3

14F4

3G1

Hope Creek ODCM Rev 23
Table E-1 (Cont'd)

STATION LOCATION*

12.0 mi. NNE, local farm
4.9 mi W, local farm

7.6 mi. WNW,; local farm
17 mi. NE; local farm

H. Fish and Invertebrate Locations (ESF, ECH)

STATION CODE
11A1
12€1
7E1

I. Food Product Locations

STATION LOCATION*

0.2 mi. SW; Salem outfall area
- 2.5 mi. WSW; West bank of Delaware River
4.5 mi. SE; 1 mi West of Mad Horse Creek

STATION CODE  STATION LOCATION*

The Delaware River at the location of Salem and Hope Creek Nuclear Power Plants is a brackish water
source. No irrigation of food products‘is performed using water in the vicinity from which liquid plant
‘wastes have been discharged. However, 12 management audit food samples are collected from various

locations.

*All distances and directions for the Station Locations are referenced to the midpoint between the two
Salem units’ containments. The WGS 84 coordinates for this site center point location are: Latitude N
39°-27 ~46.5” and Longitude W 75° - 32° - 10.6”.
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Sample
Air Particulate

~

.A_ir lodine L

Crab and Fish

" Sediment

Direct

Hope Creek ODCM Rev 23

SAMPLES COLLECTION AND ANALYSIS

- Collection Method -

Continuous low volume
air sampler. Sample
collected every week

- Analysis

‘Gross Beta analysis
- on each weekly

sample. Gamma

along with the filter - spectrometry shall
change. be performed if
gross beta exceeds
10 times the yearly
‘mean of the control
station value. Samples
shall be analyzed
24 hrs or more after
collection to allow for
radon and thorium
daughter decay. Gamma
isotopic analysis
on quarterly . -
- composites.

A TEDA impregnated -+ JTodine 131 analysis -
charcoal cartridge is - are performed on
connected to air each weekly sample.
particulate air sampler

2. and is collected weekly
- at filter change.
Two batch samples are Gamma isotopic
sealed in a plastic ' analysis of edible
bag or jar and frozen portion on collection.

-semi-annually or when

in season.
A sediment sample is Gamma isotopic
taken semi-annually. analysis
semi-annually.
2.DLR’s will be Gamma dose quarterly.
collected from each -
location quarterly.
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Water
(Potable,
Surface)

Hope Creek ODCM Rev 23

SAMPLE COLLECTION AND ANALYSIS (Cont'd)

Coliection Method

Sample of fresh milk
is collected for each
farm semi-monthly when
cows are in pasture,
monthly at other times.

Sample to be collected

monthly providing winter -

icing conditions allow.

Analysis

~ Gamma isotopic

analysis and [-131
analysis on each
sample on collection.

Gamma isotopic .
monthly H-3 on
quarterly surface
sample, monthly on
ground water sample.
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FIGURE E-1: ONSITE SAMPLING LOCATIONS
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FIGURE E-2: OFF-SITE SAMPLING LOCATIONS
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APPENDIX F
' MAXIMUM PERMISSIBLE CONCENTRATIONS

LIQUID EFFLUENTS

!
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APPENDiX F: Maximum Permissible Concentration (MPC) Values For Liquid Effluents

The following radionuclide concentrations were obtained from 10 CFR 20 Appendix B, Table II,
Column 2 as revised January 1, 1991.

* USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

TABLE F-1: Maximum Permissible Concentrations

Element - ‘Isotope Soluble Conc Insoluble Conc.
' . T (uCv/ml) (uCi/ml) .
Actinium (89) = | Ac-227 - 12B-6 - 3E-4
B ‘ AG-228 7 9E-5 - 9E-5.
Americium (95) Am-241"+" 4E-6 3E-5
S ‘Am-242m 4E-6 9E-5
Am-242 1E-4 1E-4
Am-243 4E-6 3E-5
T "t Am-244. SE-3 5E-3
Antimony (51) - | Sb-122 3E-5 3E-5 .
) 'Sb-124 2E-5 2E-5 .
Sb-125 - | 1IE-4 = 1E-4
i Sb-126. - 3E-6 3E-6
Arsenic (33) As-73 SE-4 SE-4 .
: o As-74 5E-5 5E-5
As-76 . 2E-5 2E-5
As-77 8E-5 8E-5
Astatine (85) | At-211 2E-6 7E-5
Barium (56) Ba131 2E-4 2E-4
: S - | Ba-140:: 3E-5 2E-5 .
Berkelium (97) | Bk-249 - 6E-4 6E-4
o Bk-250 . - 2E-4 2E-4
Beryllium (4) Be7 ¢ 2E-3 2E-3
- | Bismuth (83) Bi-206 - 4E-5 4E-5
: Bi-207. 6E-5 6E-5 . -
Bi-210 . 4E-5 4E-5
- ; Bi-212. 4E-4 - 4E-4 -
- [ Bromine (35) Br-82 3E4 4E-5
Cadmium (48) Cd-109 2E4 2E-4
v Cd-115m 3E-5 3E-5
Cd-115': 3E-5 4E-5
Calcium (20) Ca-45 9E-6 - 2E-4
) Ca-47 5E-5 3E-5
1 Californium (98) Cf-249 4E-6 - 2E-5
o Cf-250 1E-5 ° 3E-5
Cf-251 4E-6- 3E-5
Cf-252 - 7E-6 TE-6
- Cf-253 1E-4 1E-4
| Cf-254 1E-7 1E-7
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Table F-1 (Continued)
Element - Isotope Soluble Cone. Insoluble Conc.
' ‘ (uCi/ml) | (uCi/ml) ©
Carbon (6) C-14 8E-4 | emmeme-
Cerium (58) Ce-141" | 9E-5 'QEZ5
L Ce-143 | 4E-5 4E-5-
Ce-144 | 1B=5 1E-5
Cesium (53) . | Cs-131 2E3 | 9E-4
- _ | Cs-134m . 6E-3 1E-3.
| Cs-134" . 9E-6 4E-5
Cs-135 1E-4 2E-4
Cs-136 9E-5 6E-5
Cs-137 2E-5 . 4E-5.
Chlorine (17) _Cl-36 8E-5 |.6E-5
e | CI-38. 4E-4 4E-4
Chromium (24) | Cr-51° - | 2E-3 2E-3
Cobalt (27) Co-57 SE-4 4E-4
o Co-58m 3E-3 2E-3
Co-58 1E-4 . 9E-5
. Co-60 5E-5 .. 3E-5
Copper (29) Cu-64 3E-4 - 2E-4
Curium (96) Cm-242 [2E5 - 2E-5
‘ 5 Cm-243 5E-6 2E-5.
Cm-244 7E-6 3E-5
Cm-245 4E-6 3E-5.
Cm-246 4E-6 3E-5
Cm-247 4E-6 2E-5 ,
Cm-248. 4E-7 - . 1E:6
, : Cm-249 2E-3 .- 2E-3 s
Dysprosium (66) - | Dy-165 4E-4 4E-4 -
1L 'Dy-166 4E-5 4E-5 ‘
Einsteinium (99) Es-253 2E-5 - 2E-5 '
' Es-254m 2E-5 . 2E-5 _3
Es-254 1E-5 i 1E-5° o
_ “Es-255 - 3E-5 3E-5
Erbium (68) Er-169 9E-5 9E-5
T Er-171 1E-4 1E-4 ,,
Europium (63) Eu-152 (9.2 hrs) 6E-5 6E-5
f Eu-152 (13 yrs) 8E-5 8E-5 ¢
Eu-154 2E-5 | 2E-5 b
_ ' Eu-155 2E-4 2E-4
Fermium: (100) Fm-254 1E-4 1E-4 %
Fm-255 3E-5 - 3E-5- ¢
Fm-256 9E-7 9E-7
o f
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Table F-1 (Continued)

Hope Creek ODCM Rev 23

_ Element ,

Isotope . ‘| Soluble Conc. Insoluble Conc.
__ . : (uCi/ml) (uCv/ml)
Fluorine, (9) F-18 8E-4 SE-4
Gadolinium (64) Gd-153 2E-4 | 2E-4
- Gd-159 8E-5 8E-5
Gallium (31) Ga-72 - 4E-5 4E-5
Germanium (32) Ge-71 2E-3 2E-3
Gold (79): Au-196 2E-4 1E-4
: Au-198 5E-5 5E-5"
e Au-199 2E-4 2E-4
Hafnium (72) Hf-181 7E-5 _TE-S
Holmium (67) Ho-166 3E-5 3E-5
Hydrogen (3) H-3 3E-3 3E-3
Indium (49) In-113m 1E-3 1E-3
' In-114m 2E-5 2E-5
In-115m 4E-4 4E-4
In-115 9E-5 9E-5
Todine (53) 1-125 2E-7. | 2E-4
S 1-126 3E-7 9E-5
1-129 6E-8 - 2E4
1-131 3E-7 6E-5 -
1-132 8E-6 2E-4
1-133 1E-6 4E-5
1-134 2E-5 6E-4
- I-135 4E-6 | 7E-5
Iridium (77) Ir-190 2E-4 2E-4
. : Ir-192 4E-5 4E-5 .
: Ir-194 3E-5 3E-5
Iron (26) Fe-55 .| 8E4" 2E-3
] Fe-59 6E-5 SE-5
Lanthanum (57) La-140 2E-5 . |2B-5.
_ : La-141 3E-6 | 3E-6
Lead (82) . Pb-203 4E-4 4B-4
L . Pb-210 1E-7 2E-4
, o Pb-212 2E-5 2E-5
Lutetium (71) Lu-177 1E-4 1E-4
| Manganese (25) Mn-52 3E-§ 3E-5
‘ Mn-54 1E-4 = 1E-4
. ; Mn-56- 1E-4 1E-4
Mercury (80) "Hg-197m -2E-4 .| 2E-4.
- Hg-197 3E-4 | 5E-4.
S Hg-203 2E-5 1E-4 -
Molybdenum (42) Mo-99 2E-4 4E-5
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“ Table F-1 (Continued)
‘ Element -~ Isotope Soluble Conc. Insoluble Conc. l
. ; (uCi/ml | (uCi/ml)
Neodymium (60) Nd-144 " 7JE-5 8E-5
Nd-147 | 6E-5 6E-5 I
4 Nd-149 - | 3E-4 3E-4
Neptunium (93) . | Np-237 . v 3E-6° 3E-5
. | Np-239 | 1E-4 - 1E-4 I
Nickel (28) Ni-59 | 2E-4 2E-3
| INi-63 | 3E-5 . - 7E-4
| Ni-65. E 1E-4 1E-4 I
Niobium (41) Nb-93m. ‘: 4E-4 = 4E-4-
Nb-95 1E-4 1E-4 l
: INb97 9E-4 OE-4
Osmium (76) Os-185 ' 7E-5 | 7E-5
= " | Os-191m ?' 3E-3 . 2B-3 I
Os-191 - ‘ 2E-4 - 2E-4
0Os-193 | 6E-5 5E-5
Palladium (46) Pd-103 | 3E-4 3E-4 I
Pd-109 K 9E-5 7JE-5
Phosphorus (15) P-32 3 2E-5 2E-5
D [Fuinum(7®) Pr-101  |1E4 B4 l
: ;_ [ Pt-193m | 1E-3 . 1E-3
4 Pt-193 __|9B4 2E-3
Z Pt-197m R 1E-3. 9E-4
z - |Pt197 - [1E4 1E-4.
A Plutonium (94) Pu-238 : 5E-6 3E-5
Z Pu-239 - [5E-6 3E-5
' Pu-240 SE-6° 3E-5
2 Pu241 j 2E-4. 1E-3
= Pu-242 5E-6 3E-5
O Pu-243 | 3E-4 3E4 .
& [Polonium (84) Po-210- '+ [7E-7 3E-5
@ Potassium (19) K-42 : 3E-4 . - | 2E-5
= Praseodymium(59) Pr-142 : 3E-5 3E-5
o I Pr-143 " [5E5 , 5E-5
£ Promethium (61) Pm-147 1 |2E4. _|2E4
y* ) Pm-149 = . | 4E-5 4E-5
e Protactinium(91) Pa-230 - [2E4 2E-4
o ' Pa-231 9E-7 2E-5. -
2 Pa-233 . | 1E-4 J1E-4
W - 3’ o i
=p g
2 ‘:
a !
-4 k . a
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Table F-1 (Continued)

Hope Creek ODCM Rev 23

Tantglum (73)

. PagelSlof153 .

Element . Isotope Soluble Conc. Insoluble Conc.
o (uCi/ml) (uCi/ml)
Radium (88) Ra-223 7E-7 4E-6
: Ra-224 2E-6 5E-6
Ra-226 3E-8 - 3E-5
, Ra-228 3E-8 3E-5
Rhenium (75) Re-183 6E-4 3E-4
Re-186 9E-5 SE-5
Re-187 3E-3 2E-3
o Re-188 - 6E-5 3E-5
‘Rhodium (45) Rh-103m 1E-2 1E-2
i} Rh-105 1E-4 1E-4
'| Rubidium (37) Rb-86 | 7E-5 2E-5
' Rb-87 1E-4 2E-4
Ruthenium (44) Ru-97 4E-4 3E-4
o Ru-103 8E-5 8E-5 -
Ru-105 1E-4 1E-4
.o Ru-106 1E-5 1E-5
-Samarium (62) Sm-147 6E-5 7E-5
Sm-151 4E-4 4E-4
. Sm-153 8E-5 8E-5
Scandium (21) Sc-46 4E-5 4E-5
Sc-47 9E-5 9E-5
L Sc-48 3E-5 3E-5
Selenium (34) Se-75 3E-4 3E-4
| Silicon (14) Si-31 9E-4 2E-4
Silver (47) Ag-105 1E-4 1E-4
Ag-110m 3E-5 . 3E-5
: Ag-111 4E-5 4E-5
Sodium (11) Na-22 4E-5 3E-5
o Na-24 2E-4 3E-5
Strontium (38) Sr-85m 7E-3 7E-3
» i Sr-85 | 1E-4 2E-4
Sr-89 3E-6 3E-5
Sr-90 3E-7 4E-5
Sr-91 7E-5 5E-5
: . Sr-92 7E-5 6E-5
| Sulfur (16) - S-35 6E-5 - 3E-4
Ta-182 4E-5 4E-5
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Table F-1 (Continued)
Element Isotope Soluble Conc. Insoluble Conc.
- (uCi/ml) (nCi/ml)
Technetium (43) Tc-96m 1E-2 1E-2
_ : Tc-96 1E-4 SE-5
Tc-97m ‘4E-4 2E-4
T¢-97 2E-3. 8E-4
Tc¢c-99m 6E-3 3E-3
. Tc-99 3E-4 2E-4
Tellurium (52) Te-125m 2E-4 1E-4
1 Te-127m 6E-5 SE-5
Te-127 3E-4 2E-4
Te-129m 3E-5 2E-5
Te-129 8E-4 8E-4
Te-131m 6E-5 4E-5
Te-132 3E-5 2E-5-
| Terbium (65) Tb-160 4E-5 4E-5 - -
[ Thallium (81) TT-200 4E-4 2E-4
T1-201 3E-4 2E-4
T1-202 1E-4 7E-5
o) T1-204 1E-4 6E-5
Thorium (90) Th-227 2E-5 2E-5
oo | Th-228 7E-6 1E-5 .
Th-230 2E-6 3E-5
“Th-231 2E-4 2E-4
Th-232 . 2E-6 4E-5
Th-natural 2E-6 2E-5
. Th-234 2E-5 2E-5
Thulium (69) Tm-170 SE-5 5E-5
) Tm-171 5E-4 SE-4
| Tin (50) Sn-113 9E-5 8E-5
5 Sn-124 2E-5 2E-5
Tungsten (74) W-181 4E-4 3E-4
' W-185 1E-4 1E-4
1 o W-187 7E-5 6E-5
{Uranium (92) U-230 5E-6 5E-6
| R U-232 3E-5 3E-5
U-233 3E-5 3E-5
| U-234 3E-5 . JE-5
U-235 3E-5 . 3E-5
U-236 3E-5 3E-§
U-238 4E-5 4E-5
U-240 3E-5 3E-5
U-natural 3E-5 3E-5
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Table F-1 (Continued)
-Element - Isotope Soluble Conc. Insoluble Cone.
S ; (uCi/ml) .| (uCi/ml)
Vanadium (23) V-48 3E-5 3E-5
Ytterbium (70) Yb-175 1E-4 1E-4
Yttrium: Y-90 2E-5 2E-5
Y-91m 3E-3 3E-3
Y-91 3E-5 3E-5
Y-92 6E-5 6E-5
S Y-93 3E-5 - ] 3E-5
[ Zinc (30) [ Zn-65 1E-4 2E-4
' Zn-69m 7E-5 6E-5
Zn-69 2E-3 2E-3
| Zirconium (40) Zr-93 8E-4 8E-4
Zr-95 6E-5 6E-5
. Zr-97 2E-5 2E-5
- Any single radio- 3E-6 3E-6
~nuclide not listed
above with decay
mode other than
alpha emission or
spontaneous fission
-| and with radio -
active half:life
greater than 2 hours
Any single radio- 3E-8 3E-8
nuclide not listed
above, which decays
by alpha emission or
spontaneous fission.

- USER RESPONSIBLE FOR VERIFYING REVISION, STATUS AND CHANGES

Notes: .

1 If the 'identity of any radionuclide is not known, the limiting values for purposes of this table shall
be: 3E-8 pCi/ml. ‘

2. If the identity and concéntration of each radionuclide are known, the limiting values should be
derived as follows: Determine, for each radionuclide in the mixture, the ratio between the quantity
present in the mixture and the limit otherwise established in Appendix B for the specific
radionuclide not in a mixture. The sum of such ratios for all the radionuclides in the mixture may

. not exceed “1” (i.e. “unity”).
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