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Duane Arnold Energy Center
Operated by Nuclear Management Company, LLC

NIVIC

Committed to Nuclear Excellence

Friday, August 29, 2003

NRC-NRR Document Control Desk
US NRC
Washington, DC 20555

To: NRC-NRR Document Control Desk -
From: DAEC Emergency Planning Department

Re: Description of changes to the following dbeuments

EAL EBD-A Abnormal Rad Levels/Radiological Effluent Category
Change the EAL Bases Document, EBD-A to be consistent with the EAL Table, EAL-01 to allow usage of the

table without continually refering to the EAL Bases Document. This change will enhance the timeliness of the
EAL Declarations. ‘

Add equipment IDs where ever they are m'issing to enha'nce T IMELY & ACCURATE EAL declarations.

Raise the Unusal Event entry setpoint to 2 times the ODAM limit (CAP028632) for Offgas Stack and LLRPSF
Kamans as shown in Bases Document table

Please contact Paul Sullivan, Manager of Emergency Preparedness at DAEC, (319)851-7191 if you
require further information.
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Usage Level

Reference Use

Effective Date: %-ac\ -O?)

TECHNICAL REVIEW

\

Datéf 3;/ 2 ZA 3
Date: 9/27 [0z

'Reviewed by: %ZOW o Date: 3[;22[03

(/ Operations Rewewer

Prepared by:

Reviewed by:

lam respon3|ble for the technical content of this procedure and for obtaining the
necessary approval from the State and County Emergency Management officials prior to
implementation.

Documentation of State and County Emergency Management approval is via -
NEP-2003-0033. | o

Approved by: p Q%‘/—\_ | Date: & /&[S

Manager Emergency Plannlng
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AUl Any Unplanned Release of Gaseous or Liquid Radioactivity to the

'Environment That Exceeds Two Times the Offsite Dose -
Assessment Manual (ODAM) Limit and ls Expected to Contmue
- For 60 Minutes or Longer B , ,

. EVENT TYPE: 0ffs1teRadCond1t10ns R

OPERATING MODE APPLICABILITY: AII FTEEAn

5
okl

7T ey
<30

EAL THRESHOLD VALUE (1 or2 or3 or4)» ?.-;;;{:’ e .i;; .

1. Valid Reactor Bmldmg ventllatlon rad momtor (Kaman 3/4 5/6 7/8) or Turbme
Building ventilation rad monitor (Kaman 1/2) readmg above 1 E-3 pCl/cc and is
- v.-expectedtocontmuefor60m1nutmorlonger Lt oF &sinds R

. —OR' A P '. :i.’.‘ :;Tx"”*-- "»1’?" )oar o -

Valid Offgas Stack rad monitor (Kaman 9/10) readmg above 2.0E-1 pCl/cc and is
expected to continue for 60m1nutes or ]ogger sURGILaR T LT

.',:OR,,. .. ..,.,hl,,', ‘,n.,.-, : 17 ,4. ﬁ _,'

:u‘

Valid LLRPSF rad monitor (Kaman 12)- réadxng above’i 0E—3 ]4Cl/00 and is expected
~ to continue for 60 mmutw or longer.

OR

. . f't ,_«,'!‘.,:( : o
' Valid GSW rad momtor (RIS-4767) readmg above §E+3 CPS and 1s expected to
' oontmuefor601mnutworlonger e ey e T el A

OR - o

' Valid RHRSW & ESW rad monitor (RM 1997)readmg above BE+2 CPS andis
expected to oontmue for 60 mmut&s or longer U

"OR’ A

Valid RHRSW & ESW Rupﬁne Dise rad monitor (RM-4268) reading bove 1E+3 CPS

and is expected to continue for 60 minutes or longer.
OR

2. Confirmed sample analyses for gaseous or liquid releases indicates concentrations or
release rates in excess of 2 times ODAM limit and is expected to continue for 60
mmut&s or longer.

OR

3. Valid perimeter radiation monitor readmg of greater than 0.10 mr/hr above normal

background and is expected to contmue for 60 minutes or longer.
OR

AU1
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'

3. Valid dose assessment indicating dose rates beyond the site boundary above 0.1 mr/hr
TEDE and is expected to continue for 60 minutes or longer.

DAEC EAL INFORMATION:

Valid means that the reading isfrom instrumentation determined to be operable in

accordance with the Technical Specxﬁcatlons or has been verified by other independent
methods such as mdlcatlons dlsplayed on the contml panels, reports from plant personnel, or
radiological survey results

UNPLANNED, as used in this context, includes any release for w]uch a radloactlwty
dlscharge permit was riot prepared, or a release that exceeds the conditions (e.g.,

minimum dilution ﬂow, maximuin discharge flow, alarm setpoints, etc.) on the applicable

- permit. The EC/OSM should not wait until 60 miinutes has elapsed, but should declare the |
" event as soon as it is determmed that the release duration has or will likely exceed 60

. minutes. Also, if an ongoing release is'detected and the starting tiime for that release is

* unknown, the EC/OSM should, in the absence of'data to the contrary, assume that the |
release has exceeded 60 minutes. )

2L LR PRI

The approach taken for caIculatlon of gaseous radloactlve efﬂuent EAL setpomts includes
use of the ODAM Table 3-2 source term computed by BWR-GALE for the DAEC Base
Case. Therelease is assumed to be ﬁ'om a single release pomL Multiple release points
would be difficult to present as exphc1f EAL threshold values and in any case, are addressed
by off-site dose assessment byMH)AS wmch is the preferred method for determining this
condition. The caiculation methods for setpomt deterrmnatlon are from ODAM Section 3.4
and are based on Regulatory Guide 1.109 methodology The taBIe ‘below lists the results of
the gaseous efiluent EAL calculations, The Kaman extended range capability is used
because the General Electric Offgas Stack momtor has a hnnted range.

AU1
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GASEOUS EFFLUENT EALS - -
‘ ine Bld, (Kaman 1/2)and
L Offgas Stack Kaman 9/10- - - 'gattormdg (Kaman 3/4)5/6 %)
Maximum flow (CFM) | 10,000 I 72,000
Release Limits Concentration .| Release Rate | Concentration - | Release Rate . .
(uCi/cc) (uCi/sec) - | (nCifcc) (pCi/sec)
Tech Spec 1.1E-1 - - {52E+5 | 6.2BE4. : . |21E+4 .-
Unusual Event 2xTS) | 2.0E-1. . - |- 1.0E+6.--. o | 1:2E-3..- .\ ' | 4.2E+4
Alert (60 x TS) . 6.0E+0 . 13.0E+7° | 3Bi7E2-:: | L3E46
S LLRPSFKaman 12 el e
Maximum flow (CFM) 99,000
Release Limits - Concentration - S PR TG Release Rate
‘ (uCifcc) - 7 ot Pl bW RO Cfsec) i
Tech Spec 5.9E-4 PR Y fii;,f"iu.f-fll(f;‘ ‘ 28E+4 [P
Unusual Event (2°x. LOE3 e LT RR SR S6EH
TS/ODAM) L "n O I .-;I §A.f=f'_,'(.,' LT'?(.'I.‘NE]. R ‘
Alert 200X TS) 10E-1 “’ I56E+6 ©

The off-gas stack is treated as an elevated release and the turbme bmldmg and reactor
building vents are treated as mixed-mode releases. The ground leve] setpoints are taken .
from the default setpoint calculations from the quarterly survelIfance tests performed by .
DAEC Chemistry technicians. Reactor Bmldmg, Turbing, B Iding, LLRPSF (Low Level
Radwaste Processing and Storage Facﬂlty) and Offgas Stack oble Gas Monitor alarm
setpoints are calculated based on achieving the Tech Spec/QDAM mstantaneous release
limit, assuming annual average meteorology as defined in t the ODAM.TheTech .. . . . . .
Spec/ODAM Limit currently coiresponds to a reactor bmldmg or furbine buﬂdmg o
ventilation alarm setpoint of 6.2 E-04 iCi/cc. The monitor alarm setpoint canbe
periodically adjusted but typlcally does not vary by much ’I‘he DAEC EAL therefore
addresses valid radiation levels exceeding 2 times the alarm setpoint for greater than 60
minutes. Rounded off, this corresponds to 1 E-3 pCi/cc. The corresponding offgas stack
monitor valueis 1.1E-1 puCi/cc, rounded off to 1 B-1 uCi/cc. The Tech Spec Limit currently -
for the LLRPSF building ventilation alarm setpointis 5.9 E-04 nCi/cc. The DAEC EAL
therefore addresses valid radiation levels exceeding 2 times the alarm setpomt for greater
than 60 minutes. This corresponds to 1 E-3 uCi/cc.

Technical speciﬁcation setpoints for radioactive liquid radiation monitors are 10 times the
10 CFR 20 Appendix B, Table 2, Water Effluent Concentration (WEC) limits. It is the

' policy of DAEC to process all liquid radwaste so that no release of radioactive liquid to the
environment is allowed. The radwaste effluent line which could be used as a batch release

~ mechanism has a trip function that prevents exceeding the DAEC release limit, however, an

AU1
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EAL has been provided. The other pathways to the environment (RHRSW - to cooling
tower, RHRSW - to discharge canal) have radiation monitors with readouts going to the
Control Room. These systems could become contaminated if heat exchanger leaks develop;
however, historically this has not occurred in thé service water systems at DAEC. These
monitors are displayed on panels lCO2 and 1C10.

Reactor water is the likely source of contamination through the service water systems as
opposed to floor drain, detergent drain, and chemical waste discharge. The floor drain and
detergent drains go to Radwaste Processing and would be batch released to the Radwaste
effluent discharge line (if such a release were to occur). The chemical discharge sump is
normally a radioactivity clean system and is tested by Chemistry to ensure no contamination
prior to dlschargmg to the canal .

The setpoints for the three service water radiation effluent monitors vary because of
differences in detector efficiencies and background Setpoints based on the same reactor .
water sample are listed below to show the dlfferences The rounded off readings will be
used for the EALs for ease of readmg the momtor scales o

Alert Level |

Monitor TS Limit Readmg UE Level

GSW 1,555 CPS | 1.5E+3 CPS 3E+3 CPS 3E+5 CPS
RHRSW & ESW to cooling | 413 CPS 4E+2 CPS 8E+2 CPS 8E+4 CPS
tower

RHRSW & ESW to 507 CPS 5E+2 CPS 1E+3 CPS 1E+5 CPS
Discharge Canal

There are no significant deviations from the generic EALs. However, DAEC does not have

a telemetered radiation monitoring system. As an alternative, use of field instruments was
considered. It is not practical to establish an EAL based on field survey readings of 0.1
mr/hr for greater than 60 minutes because field instruments in use for emergency response

do not have a threshold of detection to meet such criteria.

hour

Rounded off to 0.1 mrem/hr

ODAM limit = 500 mrem/year Whole Body Dose
(10CFR20, Appendix B limit = 50 mrem/year Whole Body Dose)

Hourly Whole Body Dose Corresponding to 2 x ODAM Limit for Gaseous Release

2 x ODAM limit = [2 x 500 mrem/year]/3760 hours/year = 0.114 mrem Whole Body, in one|

AU1
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Dose assessment using MIDAS is based on the EPA-4OO methodology, e.g., use of Total
Effective Dose Equivalent (TEDE). This is somewhat different from whole body dose from -
gaseous effluents determined by ¢ ODAM methodology whlch forms the basis for the .
radiation monitor readings calculated in accordance with the  generic methodology. The
gaseous effluent radiation monitors can only detect noble gases, The contribution of
iodine’s to TEDE could therefore only be detérmined either by: (1) utilizing MIDAS, or (2)
gascous effluent sampling. DAEC EAL 4 is written in terms of TEDE and the gaseous
effluent radlatlon monitor readmgs are determmed based on ODAM

REFERENCES

T 3 - N R
a - PR B R B k3 MR P A L e .
T P . T2 {701 AR -

‘1. Offsite Dose Assessment Manual Sectlon6 0,612 and 7. l 2Basw " s S I
2. Emergency Plan Implementing Procedure (EPIP) 3.3, Dosé Assessment and Protectlve '

Action

3. Radiation Protectlon Calculatlon No 95—001-C Emergency Actlons Levels Based on

Effluent Radiation Monitors, January 24, 1995 Lt

UFSAR Section 11.5, Process and Efﬂuent Rad1at10n Momtonng and Samplmg Systems .
NEI Methodology for Development of Emergency Actzon LeveIs NUMARC/NESP-007 )
~Revzszon4 May 1999 e Rt I O .

Tyt
"
- - - -
- s
T K] :
I B -
5. .
L Ry
T 0
.
RN
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AU2 Unexpected Increase in Plant Radiation
EVENT TYPE: Onsit¢ Rad Conditions

OPERATING MODE APPLICABILITY: All

EAL THRESHOLD VALUE (1 or2)

1. Uncontrolled loss of teactor cav1ty or ﬁlel pool water level with all spent fuel
assembhes remalmng covered by water as mdlcated by ANY of the followmg:

* Report to the control room o
= Valid fuel pool level mdlcatlon (LI-3413) below 36 feet and lowermg

»  Valid WR GEMAC Floodup ‘mdlcatxon ,(I;:.I;45;41) coming on scale.

OR : t‘::,.';fL, '
2. Unexpected ARM readmg oﬂ’sca.le hlgh or above 1000 tlmw normal* readmgs.

* Normal levels can be conmdered as the hlghtst reé,dmg in the past twenty-four hours
excluding the current peak value.: '

DAEC EAL INFORMATION : .

There are no significant dev1at10ns from the genenc EALs : DAEC does not have a spent
fuel transfer canal. o e

Uncontrolled means that the condition is not the result of planned actions by the plant staff
in accordance with procedures. Valid means that the reading is from instrumentation
determined to be operable in accordance with the Technical Specifications or has been
verified by other independent methods such as indications displayed on the control panels,
reports from plant personnel, or radiological survey results.

There are three methods to determine water level decreases of concern. The first method is
by report to the control room. The other methods include use of the Floodup level indicator
and the spent fuel pool level indicator. These are further described below.

During oreparation for reactor cavity flood up prior to entry into refuel mode, reactor vessel
level instrument LI-4541 (WR GEMAC, FLOODUP) on control room panel 1C04 is placed

AU2
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in service by I&C personnel connecting a compensatmg air signal after the reference leg i 1s
disconnected from the reactor head. Normal refuel water level is above the top of the span
of this flood up level indicator. A valid indication (e.g,, not due to loss of compensating air .
signal or other instrument channel failure) of reactor cavity level coming on span for this
instrument is used at DAEC as an indicator of uncontrolled reactor cavity level decrease.

DAEC Technical Specifications require a minimum of 36 feet of water in the spent fuel -
pool. During refueling, the gates between the reactor cavity and the refueling cavity are
removed and the spent fuel pool level indicator LI 3413 is used to monitor refueling water.
level. Procedures reqmre that a normal refuelmg water leyel be mamtamed at37 feet5
‘inches. A low level alarm actuates when spent fuel pool <levef drops below 37 feet 1 inch.
: Symptoms of inventory loss at DAEC include visual observahon of decreasing water levels -
in reactor cavity or spent fuel storage pool, Reactor Building fRB) fuel storage pool
'radiation monitor or refueling area radiation monitor alarms, ( observatlon of adecreasing .
trend on the spent fuel pool water level indicator, and actuation of the spent fuel pool low |
water level alarm. To eliminate minor level per;urbatlons ﬁoqn concern, DAEC uses LI
3413 indicated water level below 36 feet and lowermg !

'Increased radiation levels can be detected by the local refueling floor area radiation
_monitors, the refueling floor Continuous Air Monitor (CAM) alarm, refueling areas
“radiation monitors, fuel pool ventilation exhaust monitors; ahd by Standby Gas Treatment

(SGBT) System automatic start. Applicable area radiation monitors include those that are .
displayed on Panel 1C02 and alarmed on Panel 1C04B.. The DAEC EAL has also been
written to reflect the case where an ARM may go offscale hlgh prior, to reachlng 1 ,000 times
the normal readmg

NOTE: On Annunciator Panel 1C04B, the indicators listed below are cxpected alarms

during pre-planned transfers of highly radioactive material through the affected area. Ifan -
- HP Technician is present, sending an Operator i$ nof required. Radiation levels other than
those expected should be promptly investigated. The indicators are high radiation alarms

from the Hot Laboratory or Admlmsh'auve Bmldmg, the new fuel storage area, and the

radwaste building. . R B .

corT I e

AU2
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REFERENCES:

Technical Specification 3.7.8, Spent Fuel Pool Water Level

bl o

Attachment 1, ARM Locations

Nawns

Alarm Response Procedure {ARP) 1C04B, Reactor Water Cleanup and Isolation
Emergency Plan Implementing Procedure (EPIP) 3.1, Inplant Radlologlcal Monitoring,

Emergency Operating Procedures (EOP) Basis Document, Breakpomts forRC/L &L
Surveillance Test Procedure (STP) 3.0.0.0-01PA, Daily and Shift Instrument Checks
Integrated Plant Operating Instruction (IPOI) 8 , Outage and Refueling Operations

Core Alterations, RFP403, Procedure for Moving Core Components Betwsen Reactor |

Core and Spent Fuel Pool, Within the Reactor Core, or Within the Spent Fuel Pool

%

Revision 4, May 1999.

NEI Methodology for Develepment of Emergency Action Levels NUMARC/NESP-007

AU2
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AAl Any Unplanned Release of Gaseous or qullld Radxoactivity to the

Environment that Exceeds 200X the Offsite Dose Assessment
Manual (ODAM) Limit and is Expected to Contmne for 15
Mmutes or Longer :

EVENT TYPE Offslte Rad Oondmons )

OPERATING MODE APPLICABILITY All

EAL THRESHOLD VALUE (l or 2 or 3 or 4)

1.

Valid Reactor Bulldmg ventxlatlon rad momtor (Kaman 3/4 5/6 7/8 ) or Turblne )
Building ventilation rad monitor (Kaman 1/2) readmg above 3 E-2 uCi/cc and is -
expected to continue for 15 minutes or longer. =~

OR

Valid Offgas Stack rad monitor (Kaman 9/ 170) reading above 6 E+0 uCi/cc and is
expected to continue for 15 minutes or longer .

OR

Valid LLRPSF rad monitor (Kaman 12) readmg above 1 E-1 ],lCl/CC and is expected
to continue for 15 minutes or longer.

- OR

Valid GSW rad monitor (RIS-4767) readmg above 3E+5 CPS and expected to continue
for 15 minutes or longer. , ,

OR .

Valid RHRSW & ESW rad monitor (RM- 1997) reading above 8E+4 CPS and expected
to continue for 15 minutes or longer. :

- OR '
Valid RHRSW & ESW Rupture Disc rad momtor (RM-4268) reading above 1E+5 CPS
and expected to continue for 15 minutes or longer

OR -
Confirmed sample analyses for gaseous or liquid releases indicates concentrations or
release rates with a release duration expected to continue for 15 minutes or longer in
excess of 200 times ODAM limit.

OR L

PAGE 11 of 27
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3. Valid site boundary radiation reading of greater than 10 mr/hr above normal background
and is expected to continue for 15 minutes or longer.

OR

4. Valid dose assessment indicating dose rates beyond the site boundary above 10
mr/hr TEDE and is expected to continue for 15 minutes or longer. -

DAEC EAL INFORMATION:

Valid means that the reading is from instrumentation determined to be operable in
accordance with the Technical Specifications or has been verified by other independent
methods such as indications displayed on the control panels, reports from plant personnel, or
radiological survey results. In a case whére data from Kaman readings is being used to
determine whether an EAL threshold value has been exceeded, Valid means that flow
through the assoclated Kaman Momtor has been Venﬁed and does exist as indicated in
uCi/sec on SPRAD. '

UNPLANNED as used m tlns context mcludes any release for whlch a radioactivity
minimum dilution ﬂcw; 'rnax1mum dlscharge ﬂow alann setpomts etc.) on the apphcable
permit. The EC/OSM shquld not wait until 15 mm,utee has elapsed, but should declare the |
event as soon as it is detenmned that the release duration has or will likely exceed 15
minutes. Also, if an ongomg release is detected and the starting time for that release is
unknown, the EC/OSM should, in the absence of data to the contrary assume that the
release has exceeded 15 mmutes '

RN
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.- Gaseous Efﬂuent EALs

.+ ] “Turbine Bld. (Kaman 1/2) and
| Offgas Stack Kaman 9/10 Reaotor Bldg (Kaman 3/4)5I6 718)
Maximum flow (CFM) 10,000 ' o 72,000 - '
Release Limits ~ - | Concentration Release Rate Concentration . | Release Rate
‘ .+ | (@Cifc) . | (uCifsec) - " (Cifcc) - | (uCilsec) |
Tech Spec 11E-1° | 52E+5 " 162E4 ~ “|21E+4.
Unusual Event 2xTS) | 2.0E-1 1.0E+6 1.2E-3 4.2E+4
Alert (60xTS) . 6.0E+H0. " |3.0E+7 ABITE2 - o [ 13E+6
' . TLLRPSF Kaman 12 - »
Maximum flow (CFM) - | 99,000 - e T rp g L ;_»rt‘.v»-“:.:—' T
Release Limits -. = ..~ Concentratlon T ReleaSe’Rate ’
e | uCiee) s - o (i)Y
'TechSpec S 1 SOE4 Tl LN Sl 18E+4: A HIE H PR
Unusual Event 2xTS) - | 1.0E-3 -~ -~ -~ "~ SgFHg =
Alert(ZOOxTS)" o J10E-1 T 56E+6‘°

The off-gas stack is treated as an elevated release and the turbme bulldmg andreactor . . .«
building vents are treated as mixed-mode releases The' ground Ievel setpoints are taken’
from the default setpoint calculations from the quarterly sui'vei]lance tests perfonned by

~_DAEC Chemistry technicians. Reactor Building, Turbine Biilding, LLRPSF (Low Level
‘Radwaste Prooessmg and Storage Facility) and Offgas stack Noble Gas Monitor alarm
' setpomts are calculated based on achieving the Tech Spec mslantaneous release limit
- assuming annual average meteorology as deﬁned in'the ODKM The Tech Spec Limit

currently conesponds to a reactor bmldmg or turbme buildmg vjentxlatlon alarm setpoint of
6.2 E-4 uCi/cc. The monitor alarm setpoint can be periodically adjusted but typlcally does
not vary by much. For the Offgas Stack, Reactor Building and Turbine building KAMAN
monitor readings, DAEC chose to multiply the technical specification concentration by a
factor of 60 (instead of 200) in order to allow for a logical step progression in monitor
setpoints from the AU1 through AA1 to AS1. The DAEC EAL therefore addresses valid
radiation levels exceeding 60 times the alarm setpoint for greater than 15 minutes. Rounded
down, this corresponds to 3 E-2 pCi/cc. The corresponding offgas stack monitor value is

6.6 nCi/cc, rounded down to 6 E+0 pCi/cc. The Tech Spec/ODAM Limit currently for the
- LLRPSF building ventilation alarm setpoint is 5.9 E-04 uCi/cc. The DAEC EAL therefore
‘addresses valid radiation levels exceeding 200 times the alarm setpomt for grwter than 15

minutes. This conesponds to 1 E-1 pCl/cc

Technical specification setpoints for rad10act1ve hqmd radiation monitors are 10 times the

10 CFR 20 Appendix B, Table 2, Water Effluent Concentration (WEC) limits. It is the
policy of DAEC to process all liquid radwaste so that no release of radioactive liquid to the

AA1
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environment is allowed. The radwaste effluent line which could be used as a batch release
mechanism has a trip function that prevents exceeding the DAEC release limit, and
therefore no EAL limits are prov1ded The other pathways to the environment (RHRSW - to
cooling tower, RHRSW - to dlscharge canal) have radiation monitors with readouts going to
the Control Room. These systems could become contaminated if heat exchanger leaks
develop; however, historically this has not occurred in the service water systems at DAEC.
These monitors are dlsplayed on panels 1C02 and 1C10.

Reactor water is the likely source of contamination through the service water systems as .
opposed to floor drain, detergent drain, and chemical waste discharge. The floor drain and
detergent drains go to Radwaste Processing and would be batch released to the Radwaste
effluent discharge line (if such a release were t0 occur). The chemical discharge sump is
normally a radioactivity clean system ‘and is tested by Chemistry to ensure no contamination
prior to discharging to the canal s

The setpoints for the three service, water radlatlon efﬂuent momtors vary because of
differences in detector efficiencies and backgmund Setpoints based on the same reactor
water sample are listed below to show the differences. The rounded off readings will be

used for the EALs for ease of reading the monitor scales. _ .\J
Monitor TS/ODAM L1m1t Readmg UE L_eVel Alert|Level

GSW 1,555 CPS 1.5E+3 CPS 3E+3 CPS 3E+5 CPS
RHRSW & ESW tocooling | 413 CPS 4E+2 CPS 8E+2 CPS 8E+4 CPS
tower
RHRSW & ESW to 507 CPS 5E+2 CPS 1E+3 CPS 1E+5 CPS
Discharge Canal

DAEC does not have a telemetered radiation monitoring system. As an alternative, DAEC
uses valid field survey readings outside the site boundary greater than 10 mr/hr or greater
than 50 mr/hr CDE Thyroid.

Hourly Whole Body Dose Corresponding to 200 x ODAM Limit for Gaseous Release

ODAM limit = 500 mrem/year Whole Body Dose
(10CFR20, Appendix B limit = 50 mrem/year Whole Body Dose)

200 x ODAM limit = [200 x 500 mrem/year]/8760 hours/year = 11.4 mrem Whole Body in one hour

Rounded off to 10 mrem/hr . l
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Dose assessment using MIDAS is based on the EPA-400 methodology, e.g., use of Total
Effective Dose Equivalent (T EDE). This is somewhat different from whole body dose from
gaseous effluents determined by ODAM methodology which forms the basis for the
radiation monitor readings calculated in AU1 in accordance wtﬁ the generic methodology
The gaseous effluent radiation monitors can orily detect noble gases. The' contribution of
iodine’s to TEDE could therefore only be determmed either by' (1) utilizing MIDAS, or (2)
gaseous effluent sampling. DAEC EAL 4 is written in terms of TEDE and the gaseous L
effluent radiation monitor readings are determined based ori ODAM." o

REFERENCES . ;s-::-if;‘,\-a: N "‘..:;.-"‘;:):v‘;z::" v i
1. OffsrteDoseAssessmentManual Section 6.0, 6. 12and‘7’1 2Bases IR

2. Emergency Plan Implementmg Procedure (EPIP) 3.3;Dose’ Aksessment and Protectlve .
- ACthIl , Lt 1‘ o ai‘ tige {‘r" - N
‘3. Radiation Protection Calculatlon No. 95-001-C Emergency Actlons Levels Basedon
Effluent Radiation Monitors, January 24, 1995 _
4, UFSAR Section ll 5 Process and Efﬂuen_t Radiafidt Momfonng and Samphng o

Systems” - idaat T:' s 2
5. EPA 400-R-92-001, ManualofProtectzve ctzon &‘}:dProtecaveAcnans for..
Nuclear Incidents EEED A

6. : NEI Methodology for Development of Emergency Actton Leyels NUAMRC’HVESP-007 :
" . Revision 4, Mayl999 , , RSO0 '
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AA2 Major Damage to Irradiated Fuel or Loss of Water Level that Has
or Will Result in the Uncovering of Irradiated Fuel Outside the
Reactor Vessel -

EVENT TYPE: Onsite Rad Conditions
OPERATING MODE APPLICABILITY: All
EAL THRESHOLD VALUE:  (1.or2or3 or 4)

1. Report of either qf the followmg'

o Valid Refueling Floor North End (RM-9163), Refuehng Floor South End (RM-
9164), or New Fuel Storage Area (RM-9153) ARM Reading above 10 mr/hr

e Valid Spent Fael Storage Area ARM (RM-91 78) Readmg above 100 mr/hr
OR
2. Report of Visual observation of irradiated fuel uncovered. - _
3. Valid water level reading below: 450” as indicated .on:LI-4541 (floodup) for the Reactor
Refueling Cavity that will result in Irradiatad Fu'el meovei'ing. ‘

4. Valid Fuel Pool Water level mdlcatlon (LI-3413) below 16 feet that will result in
Irradiated Fuel uncovering.. ; :

- DAEC EAL INFORI\IATION'

.
i
a

Valid means that the reading is from instrumentation determiried to be operable in
accordance with the Technical Specifications or has been verified by other independent
methods such as indications displayed on the control panels, reports from plant personnel, or
radiological survey results. Valid alarms are solely due to damage to irradiated fuel or loss
of water level that has or will result in the uncovering of' 1rrad1ated fuel

There are no significant deviations from the generic EALs:" Increased radlatlon levels can be

detected by the local radiation monitors, in-plant radiological stirveys, new fuel and spent

fuel storage area radiation monitor alarms displayed on panel 1C04B, fuel pool ventilation

exhaust monitors, and by Standby Gas Treatment (SBGT) System automiafic start.

Applicable area radiation monitors inciude RM-9163; RM=9164, RM:9153;'and RM-9178. |

These monitors are located in the north end of the refuel floor; the'south! cnd of the refuel .
floor, the new fuel vault area, and near the spent fuel pool, respectively. \j

AA2
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Per ARP 1C04B the apphcable area radlatlon momtor alanns actuate when radlatlon levels

increase above 100 mr/hr in the spent fuel pool area or above 10 mr/hr in the other

three

areas of concern. If a valid actuation of these alarms were to occur, the refueling floor
would be immediately evacuated. Thus, a report of a ﬁlel handling accident with either
valid actuation of the fuel area alarms on panel 1C04B or with measured radiation levels in

the spent fuel pool or north fuel area are used to address the genenc concern cons1stent w1th A

DAEC des1gn and procedures.

During preparation for reactor cavity flood up‘prior to entry 'mtd'treﬁ'xef mdde, reactor vessel

level instrument LI-4541 (WR GEMAC, FLOODUP) on control room panel 1C04 i

is placed -

in service by 1&C personnel connecting a compensating air shgnal -after the reference leg is
disconnected from the reactor head. Normal refuel water leyelis above the top of the span

of this flood up level indicator. :A valid on-scale indication:fe.g:; Dot due to loss of

‘compensating air signal or other instrument ehannel fa:lure) frem this mstrument canbe
used to determme uncontrolled loss of water level in the reactor cav1ty

During refuehng, the gates between the reactorvcauty and the r:efuehng cav1ty are removed

and the spent fuel pool level indicator LI 3413 is used to monitor refueling water level. This

‘measures the common water level in the reactor cavity and the firel pool. The bottom of the
fuel transfer slot between the spent fuel pool and the reactor-edvity is 16 feet above the -

bottom of the spent fuel pool. The top of the active fuel in the'spent fuel storage racks is '
slightly less than 13 feet 9 inches above the bottom of the spent fuel pool. Therefore,

postulated failures which drain the reactor cavxty through the reactor vessel cannot

uncover

fuel in the spent fuel storage racks. However, Valid'inidication of spent fuiel pool level less
‘than 16 feet would indicate that spent ﬁ.tel in the storage racks may potentially become
- uncovered.

RFP403 requires that upon a loss of water level situation, that the 'reﬁxeilng crewonthe |

refuelmg floor shall dlscharge any fuel assembly on the fuel grapple as follows: .

o Ifafuel assembly is currently bemg vnthdrawn ﬁ-om a slot in the core or spent
- immediately reinsert it into that slot. -, : .: .
e Ifa fuel assembly is bemg transferred and is snll over, or near the eore, insert it
closest available slot in the core. :

fuel pool,

into the

e Ifa fuel assembly is being transferred and is-over or near the spent fuel pool msert it

into the closest available slot inthe spent fuel racks

Followmg these acuons the refuelmg ﬂoorrs to be evacuated of all personnel -The DAEC
EAL is written to address the generic concern that a spent fuel assembly was not fully

‘oovered by water, Tlus can either be by v:sua] observatlon of an uncovered spent fuel

AA2
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assembly or by trending fuel pooi level in the controi room if a spent fuel assembly could
not be placed in a safe storage location specified by RFP 403 as described above.

REFERENCES:

bl adi

NS

9.

Alarm Response Procedure (ARP) 1C04B, Reactor Water Cleanup and Isolation

Technical Specification 3.7.8, Spent Fuel Pool Water Level

Emergency Operating Procedures (EOP) Basis Document, Breakpoints for RC/L & L
Emergency Plan Implementing Procedure (EPIP) 3.1, Inplant Radiological Momtonng,
Attachment 1, ARM Locations

Surveillance Test Procedure (STP) 3.0.0.0-01, Daily and Shift Instrument Checks
Integrated Plant Operating Instruction, (IPOI) 8 , Outage and Refueling Operations

Core Alterations, RFP403, Procedure for Moving Core Components Between Reactor |
Core and Spent Fuel Pool, Within the Reactor Core, or Within the Spent Fuel Pool

Bechtel Drawing C-492, Reactor Building - Reactor Well, Spent Fuel & Dryer-Separator
Pool General Arrangement, Rev.6 - .».»
Bechtel Drawing C-493, Reactor Bmldmg- Spent Fuel Liner Plan Elevations and
Details, Sheet 1, Rev. 6

10. Holtec International Drawing No. 1045, Rack Construction - Spent Fuel Storage Racks,

Rev.3

11. NEI Methodology for Development of Emergency Action Levels NUMARC/NESP-007

Revision 4, May 1999 -
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AA3 Release of Radloactive Materlal or Increaseés in Radlatlon Levels -
Within the Facility That Impedes Operatlon of Systems Required
to Maintain Safe Operatlons or to Estabhsh or to Mamtam Cold |

Shutdown
EVENT TYPE: 0ns1teRadCond1t10ns R o
OPERATINGMODE APPLICABILITY All Fla i T

EALTHRESHOLDVALUE (lor2) »_ -_""f‘i‘j

"'OR ;-"‘.'.--':'.,‘5-':’*

2. Vahd North CRD Module Area Radlatlon Momtor (RM~9168) readmg above 500 mr/hr
affecting the Remote’ ShutdownPanel, lC38& RN IR e

DAEC EAL INFORMATION: © - 7o * ol s v niia: 0o

Valid means that the reading is from instrumentation detefriisied to be operable in
accordance with the Technical Specifications or has been verified by other independent
methods such as indications dlsplayed on the oontrol panels, reports from plant personnel, or
radiological survey results.

There are no significant deviations from the generic EALs. Per the UFSAR, the control
room is the only area that is required to be continuously occupied to achieve and maintain
safe shutdown following design basis accidents. The capability exists for plant shutdown
from outside the main control room in the event that the control room becomes
uninhabitable using remote shutdown panel 1C388. The RB 757 CRD North ARM-9168 is
in the vicinity of the Remote Shutdown Panel and is used to monitor radiation levels to
determine habitability for that area. - B

Expected increases in monitor readings due to controlled evolutions (such as lifting the |
steam dryer during refueling) do not result in emergency declaration. Nor should

momentary increases due to events such as resin transfers or controlled movement of
radioactive sources result in emergency declaration. In-plant radiation level increases that
would result in emergency declaration, are also unplanned, e.g., outside the limits

established by an existing radioactive discharge penmt. .
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REFERENCES:

1. Alarm pronse Procedure (ARP) 1C04B, Reactor Water Cleanup and Isolation

2. Abnormal Operatmg Procedure (AOP) 913, Fire

3. Abnormal Operating Procedure (AOP) 914, Security

4. Abnormal Operating Procedure (AOP) 915, Shutdown Outside Control Room -

5. Surveillance Test Procedure (STP) 3.0.0.0-01, Daily and Shift Instrument Checks

6. Integrated Plant Operating Instruction (IPOI) 8 , Outage and Refueling Operations

7. Emergency Plan Implementing Procedure (EPIP) 3.1, Inplant Radiological Monitoring

8. UFSAR Section 6.4, Habitability Systems ‘
9. Bechtel Calculation DA-4, Project Number 265-002, Control Room Habltablhty, 9/3/80

1

0. NEI Methodology for Development of. Emergency Action Levels NUMARC/NESP-007
Revision 4, May 1999 °
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AS1 Site Boundary Dose Resulting from an Actual or Imminent
Release of Gaseous Radioactivity Exceeds 100 mrem TEDE or 500
mrem CDE Thyroid for the Actual or Prol ected Duratlon of the
Release 7 | A :

EVENT TYPE Oﬁsue Rad Condmons L

RIS ‘—-f"';”!/!« LT

OPERATINGMODE APPLICABILITY All . ..“f ‘ r}“:'“ ’l

IO :

1. Valid Reactor Bulldmg ventilation rad momtor (Kaman 3/4 5/6 7/8) orTurbme R
Building ventilation rad monitor (Kaman 1/2) reading above 6 E-2 uC1/cc and is
expected to continue for 15 minutes or longer (Dose assessment not avaxlable )

OR

Valid Offgas Stack rad monitor (Kaman 9/ 10) readmg above 4 E+1 pCl/cc and is
expected to continue for 15 minutes or longer (Dose assessment not avaxlable)

- OR

2. Field survey results indicate site boundary dosé rates eXceedm'g 100 mrem/hr expected
to continue for more than one hour; or analyses of field survey samples indicate CDE
Thyroid of 500 mrem for one hour of mhalatlon

OR

3. Dose assessment determines integrated accident drose' projection outside the site
boundary above 100 mrem TEDE or above 500 mrem CDE Thyroid.

DAEC EAL INFORMATION:

Valid means that the readmg is from instrumentation determmed tobe operable in
accordance with the Technical Specifications or has been verified by other independent
methods such as indications displayed on the control panels, reports from plant personnel, or
radiological survey results. In a case where data from Kaman readings is being used to '
determine whether an EAL threshold value has been exceeded, Valid means that flow
through the assocnated Kaman Monitor has been venﬁed and does exlst as indicated in
pCi/secon SPRAD. -

The preferred method for declaration of ASl is by means of Dose Assessmcnt using the
MIDAS computer model. However, if Kaman monitor readings are sustained for longer
than 15 minutes and the required MIDAS dose assessments cannot be completed within this
period, then the declaration can be made usmg Kaman readmgs PROVIDED the readmgs

AS1




 EAL BASES DOCUMENT = EBD-A

Rev. 6

ABNORMAL RAD LEVELSIRADIOLOGICAL EFFLUENT CATEGORY | PAGE 22 of 27

are not from an isolated flow path. If Kaman readings are not valid, field survey results may
be utilized.

DAEC’s Meteorologieal Information and Dose Assessment System (MIDAS) was utilized
to determine the Kaman monitor limits. Eight separate combinations of release point,
source term, meteorological conditions and equipment status were analyzed. Pathways
considered were the offgas stack, the turbine building exhaust vent and a single reactor
building exhaust vent. Multiplé‘release points were not considered. In this same vein, it
was assumed that only one of the’three reactor building vents is on during the release.

The source terms used have been pre-loaded into MIDAS and are the default mixes
associated witha loss of. oooIant accident (LOCA) and a control rod drop (CRD). The
LOCA mix was used ‘in conjunction with a reléase via the offgas stack while the CRD mix
was used for releases via the turbinie or reactor ‘building vents. The source term for a release
via the offgas stack is fuither’ impacted by the siatus of the standby gas treatment system.
The status of that system was also taken mto con31derat10n.

.I
Based on 1995 data (NG-96—0987), the atmosphenc stabmty was classified as Pascal E 33%
of the time. Consequently, both cl&snﬁcahons were evaluated Based on the same report,
the most common wind speeds wéré: -

Pascal Class Altitude Speed (mph)
D 156’ 3-12

D 33’ _ 8-12

E 1 - 8-12

E t:‘233’ . LY . 4_7 -

Though the temperature setting has no impact on the MIDAS ealculatlons, a value must be

entered in order for the program to run. Consequently, the temperature was arbitrarily set at
50 F.

The rain estimate was set at zero, to eliminate any on site washout of radioactive material.

For the first MIDAS runs a 1Ci/cc concentration was assumed. The results of these runs
were then normalized to the limits, thus generating a theoretical Kaman limit. Additional
MIDAS runs were made with these theoretical limits as input to verify the normalization
process. In addition to the total integrated dose, MIDAS calculates a peak whole body DDE
rate resulting from the plume and a peak thyroid CDE rate resulting from inhalation.
Because the AS1 and AGl KAMAN limits are to be based on a one-hour exposure,
establishing concentration limits so these peak values match the NUMARC limits is
acceptable.

AS1
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.| SiteArea .. ... | General .

Initiating Condition S Emergency - | Emergency
| AGl

Valid Turbine or Reactor Bulldmg ventllahon rad | S T

monitor (KAMAN) reading . for more than 15 O 064101/00

) .0,16’ uCi/cc |
minutes above:

DAEC does not havea telemetered radlahon momtonng systerm As an altematlve, DAEC =
uses valid field survey readmgs outside the site:boundary to;determine if doses are greater. ..
than 100 mr/hr TEDE or greater than 500 mr/hr CDE Thyroid.

: :HJ\“ MH'-T'; :
Dose assessment usmg M]DAS is based on the EPA—409 Jmc;’(hqdcnlogy, . g ., USe of Total
rEﬁ’ec'ave Dose Eqmvalent (TEDE) and Comnntted Dose Equivalent (CDE) Thyroid.. ,
'TEDE is somewhat different from whole body.dpse | ﬁom gaseous effluents determined by
‘ODAM methodology wlnch forms the basrs forrtl}e«radlah%momtor readings calculated in
by usmg TEDE versus whole body dose. The gaseous efﬂuerft radxatlon monitors can only
detect noble gases. The contribution of iodine’s to. 'IEDEaandQDE Thyrmd could therefore
‘only be determined either. by: 1) utlhzmg the souree term mixtyre in MIDAS, or (2) | .
gaseous effluent sampling. Therefore, DAEC EAL Threshold Value 3 is written in terms of I
TEDE and CDE ’I‘hyr01d.

NPT EN

REFERENCES: "

1. Offsite Dose Assessment Manual, Section 6.0, 6.1.2 and 7.1.2; Bases l
2. Emergency Plan Implementing Proeedure (EPIP) 3.3, Dose Assessment and Protective
~ Action
3. Radiation Protectlon Calculation No. 95-001-C  Emergency, Actlons Levels Based on
. Effluent Radiation Monitors, January 24,1995 - .. .
4. Radiation Engineering Calculation No. 96-007-A, Determmahon of DAEC Radloactxve .
Release Initiating Conditions for AS1 & AG1 Emergency Classifications, July 3, 1996
5. UFSAR Section Il 5, Process and Efﬂuent Radlatlon Monitoring and Samplmg
Systems
6. EPA 400-R-92-001, Manual of Protective Action Gmdes and Protectzve Actzons Jor
Nuclear Incidents - ;
7. NEI Methodology for Development of Emergenqy Actzon Levels NUMARCﬂVESP-OO?
Revision 4, May1999 RS ’ e . PR

AS1
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AG1 Site Boundary Dose Resultmg from an Actual or Imminent
Release of Gaseous Radioactivity that Exceeds 1,000 mrem TEDE
or 5,000 mrem CDE Thyroid for the Actual or Projected Duration
of the Release

EVENT TYPE: Oﬁ'31te Rad Condltlons
OPERATING MODE APPLICABILITY AJ o ‘ S

EAL THRESHOLD VALUE \1 or 2 or: 3)

1. Valid Reactor Bulldmg ventllatlon rad momtor (Kaman 3/4 5/6 7/8) or Turbine
Building ventilation rad monitor (Kamari'1/2) reading above 6 E-1 pCi/cc and
expected to continue for 15 mmutes or longer (Dose assessrnent not available)

. B VRS 8 ’..’1_"?,».\.'
OR S

expected to continue for 15 nhhhtdé or longor, (Dose assessment not avallable)
OR '
2. Field survey r&sulto'-iocliicate Si%e boundarydose rates exceedmg 1,000 mrem/hr
expected to continue for more than one hour; or analyses of field survey samples
indicate CDE Thyroid of 5,000 mrem for one hour of inhalation.

OR

3. Dose assessment determines integrated accident dose projection outside the site
boundary above 1,000 mrem TEDE or above 5,000 mrem CDE Thyroid.

DAEC EAL INFORMATION:

Valid means that the reading is from instrumentation determined to be operable in

accordance with the Technical Specifications or has been verified by other independent
methods such as indications displayed on the control panéls, reports from plant personnel, or
radiological survey results. In a case where data from Kaman’ rwdmgs is bemg usedto
determine whether an EAL threshold value has been exceeded; Valid inearis that flow

through the associated Kaman Monitor has been verified and does exist as indicated in -
pCi/sec on SPRAD. : |

AG1
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skom sl Ll a e e o .

The preferred method for declaratron of AGl is by means of Dose Assessment using the
MIDAS computer model. However, if Kaman' monitor readmgs are sustained for longer
than 15 minutes and the required MIDAS dose assessmients cannot be completed within this
period, then the declaration can be made using Kaman readmgs PROVIDED the readings
are not from an isolated flow path. If Kaman readmgs are not valid, ﬁeld survey results may
be utilized.
DAEC’s Meteorological Information and Dose Assessment System' (MIDAS) was utilized
to determine the Kaman monitor limits. Eight separate combinations of release point,
source term, meteorological conditions and equipment status were analyzed. Pathways -~ | -«
considered were the offgas stack, the turbine building exhaust vent and a single reactor
building exhaust vent. Multiple release points were not cons;dered In this same vein, it
was assumed that on]y one of the three reactor bm]dmg vents ison durmg the release

Gl o

The souroe terms used have been pre-loaded mto MIDAS and are the default mixes

-associated with a loss of coolant accident (LOCA).and a control:zod drop (CRD). The -
- LOCA mix was used in conjunction with a release via the offgas stack while the CRD mix

was used for releases via the turbine or reactor bmldmg vents. The source term for a release

.via the offgas stack is further impacted by the status of’ the standby gas treatment system.

The status of that system was also taken into consideratiork ' 71

Based of 1995 data (NG-96-0987), the atmosphenc stability was classﬁied as Pascal E33%

‘of the time. Consequently, both classrﬁcatlons Were evaluafed ’Based on the same report,

themostcommonmndspeedswere T ‘f EDRREA
Pascal Class , Aj tude o ASM (mph)
D 156’ o 8-12 . '

E | 33 S 47

Though the temperature setting has no impact on the MIDAS catcxﬂahons, a value must be
entered in order for the program to un. Oonsequently, the temperature was arbxtranly set at
50 F DL : '
The rain estimate was set at zero, to ehmmate any on srte washout of radloachve matenal

For the ﬁrst MIDAS nms a 101/00 concentratlon was assumed The results of these runs : ‘-;i

~were then normahzed to the limits, thus. generating a theoretical Kaman limit.. Additional

MIDAS runs were made with these theoret;cal lumts as mput to venfy the normalization

: pI'OOCSS o \,' o ,./7 R ,,-vi.: b'.. !xff‘v:»T\—'—>':§ ERPRE
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In addition to the total integrated dose, MIDAS calculates a peak whole body DDE rate
resulting from the plume and a peak thyroid CDE rate resulting from inhalation. Because
the AS1 and AG1 Kaman limits are to be based on a one-hour exposure, establishing
concentration limits so these peak values match the NUMARC limits is acceptable.

Site Area General
Initiating Condition Emergency Emergency
AS1 : AGl1

Valid Turbine or RB ventilation rad monitor
(Kaman) reading for more than 15 minutes above: 0.06 uCi/cc | 0.6 pCi/cc

Valid Offgas Stack ventilation rad monitor (Kaman)
reading for more than 15 minutes above: 40 pCi/cc 400 pCi/cc

DAEC does not have a telemetered radiation monitoring system. As an alternative, DAEC
uses valid field survey readings outside the site boundary to determine if doses are greater
than 1,000 mr/hr TEDE or greater than 5,000 mr/hr CDE to the Thyroid.

Dose assessment using MIDAS is based on the EPA-400 methodology, e.g., use of Total N
Effective Dose Equivalent (TEDE) and Committed Dose Equivalent (CDE) Thyroid.

TEDE is somewhat different from whole body dose from gaseous effluents determined by
ODAM methodology which forms the basis for the radiation monitor readings calculated in
AUIl. These factors can introduce differences that are at least as large as those introduced
by using TEDE versus whole body dose. The gaseous effluent radiation monitors can only
detect noble gases. The contribution of iodine’s to TEDE and CDE Thyroid could therefore
only be determined either by: (1) utilizing the source term mixture in MIDAS, or (2)
gaseous effluent sampling. Therefore, DAEC EAL Threshold Value 4 is written in terms of
TEDE and CDE Thyroid.

REFERENCES:

1. Offsite Dose Assessment Manual, Section 6.1.2 and 7.1.2, Bases

2. Emergency Plan Implementing Procedure (EPIP) 3.3, Dose Assessment and Protective
Action

3. Radiation Protection Calculation No. 95-001-C, Emergency Actions Levels Based on
Effluent Radiation Monitors, January 24, 1995

4. Radiation Engineering Calculation No. 96-007-A, Determination of DAEC Radioactive
Release Initiating Conditions for AS1 & AG1 Emergency Classifications, July 3, 1996

5." UFSAR Section 11.5, Process and Effluent Radiation Monitoring and Sampling .
Systems ' N4

AG1
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6. EPA 400-R-92-001 Manual of Protectzve Actzon Gutdes and Protectzve Acnons Jfor

Nuclear Incidents

7. NEI Methodology for Development of Emergency Actzon Levels NUMARC/NESP-007 ‘

Revision 4, May 1999
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