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September 19, 1997

Nuclear Regulatory Comission
Document Control Desk
Washington, DC 20555-0001

DOCKET 50-155 - LICENSE DFr-6 - BIG ROCK POINT PLANT - DOCUMENTS ASSOCIATED
WITH DECOmMISSIONING

Consumers Energy Company is currently defueling the Big Rock Point Plant
nuclear reactor. In anticipation of being permanently defueled in the near
future, the following documents associated with decommissioning have been
consolidated and have been included with this letter to facilitate required
NRC review, and in some cases, approval. The following documents are included
as enclosures this letter:

1. Post Shutdown Decomissioning Activities Report - Revision 1.

2. Plant Radiological Conditions Update

3. Defueled Technical Specifications (requires NRC approval).

4. Defueled Offsite Dose Calculation Manual.

5. Defueled Site Emergency Plah (requires NRC approval).

6. Requvst for Exemption from 10 CFR 50 Requirements for Emergency Planning
(requires NRC approval).

The facility is permanently shutdown (as doc'mented In letters dated June 18
and 26 to the NRC), however it is currently being managed by the same
documents used during reactor operation (i.e., the Updated Final Hazards
Safety Report [UFHSR], Technical Specifications and Facility Operating
License, Site Emergency Plan); and the Decomwissioning Plan (a.k.a. the Post
Shutdown Decommissioning Activities Report submitted September 1996). It is
Consumers Energy Company's desir! to phase in the required decommissioning
documents following the permanent removal of the nuclear fuel from the reactor
vessel to the spent fuel pool.

Ce;e.d:r; on NRC review and approval. Consumers Energy Company anticipates the
Cefueled Site Emergency Plan and associated exemptions will be implemented by
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last stages of review and should be submtted by October 1, 1997).
By Deceber 31, 1997, the Defueled Technical Specifications, Facility
Operating License, and the Updated Final Hazards Sumary Report will be
revised and implemented.

Respectful! /)/ __

Kenneth P Powers
General Plant Manager

CC: Administrator, Region III, USNRC
NRC Resident Inspector - Big Rock Point
NRR Project Manager - OWN

ELCLOSURE(s)
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September 19, 1997

Nuclear Regulatory Commission
Document Control Desk
Washington, DC 20555-0001

DOCKET 50-155 - LICENSE DPR-6 - BIG ROCK POIKT PLANT - POST SHUTDOWN
DECOMMISSIONING ACTIVITIES REPORT; REVISION 1.

Pursuant to 1C CFR 50.82(a)(7), Consumers Energy Company hereby submits
Revision 1 to the Post Shutdown Decommissioning Activities Report (PSDAR) for
the Big Rock Point Plart. The PSDAR includes a description of the planned
decommissioning activities along with a schedule for their accomplishment, an
estimate of expected costs, and a discussion that provides the reasons for
concluding that the environmental impacts associated with site-specific
decomissioning activities will be in compliance with 10 CFR 50.82(a)(6)(11).

'y March 31, 1998, Consumers Energy Company will provide a detailed schedule
nd revisad cost estimate with regard to decmnmissioning activities. The
:ompany anticipates that the revised cost estimate will not exceed $290.1
million (1994 constant dollars).

Respectfully // .Re

Kenneth P Powers
General Manager

CC: Administrator, Region III, USNRC
NRC Resident Inspector - Big Rock Point Plant
Project Manager, NRR.

ATTACHMENT
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ENCLOSURE 1

CONSUMERS ENERGY COMPANY
1B6 ROCK POINT PLANT

DOCKET 50-155

Post Shutdown Decomisstoning Activities Report
Revision 1

9709240381 970919
ADOCK 05000155

W PDR



IAILt Ut b-UNIItrr

ILNTRQDUTIOH .... .... ............. .........

BACKGRND .. ................ . ............

DESCRIPTION OF PLANNED DECOMMISSIONING ACTIVITIES .... 2

Decomissioning Activities and Planning ............... 2
Planning activities ......................... 2
Plant Dismantlement . . . . . . . . . . . . . . . . . . . . . . . . . 3

SIGNIFICANT DECO ISSIONING ACTIVITIES ............. 3

Reactor Vessel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Stea Drum . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4
Primary Coolant System . .. . .. ........ .... . 5
Containment Vessel . . . . . . . . . . . . . . . . . . . . . . .. . 5
Spent Fuel Pool .. . . . . . ... . . . . . ... . ... . . . . 5

OTHER DECOMISSIONING CONSIDERATINS ............... 5

Chemical Decontmination of the Primary Coolant System ... 5
General Decomissioning Activities Relating to Removal of
Radiologfcal Components and Structures ................ 6
Special or Unusual Programs .. . . . ...... . ........ ..
Low Level Rdifoactive Waste Remova and Handling ......
Soil Reediation ....... .. . . 8
Processing and Disposal Site Locations ....... 8
Rewoval of Mixed Wastes ... 8
Spent Fuel and Greater than Class C aste ......... 8

SITE RESTORATION .9............... . . 9

ENVIRONIETAL IPACS ........................... . 9

SCHEDULE FOR DECOmISSIONING ACTIVYTIES ...... ....... 12

ESTIMATE OF EXPECTED DECOHISSIQOKI COSTS ............ 15

REFERENCES .... . ... ......................... 16



ibi HULKR UINi PLANI
POST SHUTDOWN DECOMMISSIONING ACTIVITIES REPORT

REVISION 1

IT ROQUCTION

Under the provisions of 10 CFR 50.82(a)(7), Consumers Energy Company hereby
submits Revision 1 to the Pst Shutdown Decommissioning Activities Report
(PSOAR) to describe planned decommissioning activities, a schedule for their
accomplish:At, estimate expected costs, and provide the reasons for
concluding "+at the environmental impacts associated with site-specific
decommissioning activities will be in compliance with
10 CFR 50.82(a)(6)(1i).

BACK6ROUP

When Consumers Energy Company's Big Rock Point Plant began operation In
September 1962, It was the first commercial nuclear power plant constructed in
Michigan and the fifth In the United States. The General Electric Boiling
Water Reactor (BWR) was rated for 240 Megawatt (MI) Thermal, and was bullt by
Bechtel Corporation. By letters dat-A June 18, 1997, and June 26, 1997,
Consumers Energy Company notified the Nuclear Regulatory Commission (NRC)
pursuant to 10 CFR 50.82(a)%I)(i), that Big Rock Point Plant would permanently
cease operation on August 30, 1997. On August 29, 1997, t,,a reactor was
permanently shutdown, ending 35 years of electric power generation as the
nation's oldest and longest running nuclear plant. It was closed because its
-latively small size (67MW Electric) was likely to make it too expensive to

operate in an increasingly competitive environment.

Consumers Energy Company's goal is to immediately dismantle Big Rock Point
Plant in a safe, environmentally conscious, and cost effective manner. This
action will result in the timely removal of the existing nuclear plant In
accordance with the DECON option found acceptable to the NRC in its Final
Generic Environmental Impact Statement (FGEIS) [Reference 1]. Completion of
this option Is contingent upon continued access to one or more low level waste
disposal sites. Currently, Consumers Energy Company has access to Chem Nuclear
- Barnwell, South Carolina and Envirocare - South Clive, Utah.
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DESCRIPTION OF PLAMMED DECOMIISSIONIN ACTIVITIES

Decisissioning Activities and Plnning

The activities planned for decomissioning of the Big Rock Point Plant reflect
the DECON option for the site. Work plans will be completed for
decommissioning activities prior to commencing the activity. Figure 1 shows a
summary decommissioning schedule for Big Rock Point Plant. This schedule
begins with the initial announcement to pelmanently cease plant operations on
June 11, 1S7.

Figure 2 shows a preliminary timeline of the significant decommissioning
activities.

Planning Activities

Subsequent to the Consumers Energy Company June 18, 1997 notification to the
NRC of plans to permanently shutdown the Big Rock Point Plant, a site
organization was developed to decommnision the plant. This organization has
become effective September 15, 1997. Revisions to the site Emergency Plan,
Security Plan, Technical Specifications, Offsite Dose Calculation Hanual,
UFHSR and Quality Program Oescription are in variovs stages of development and
will be submitted to the NRC.

Continuing planning and preparation for decommissioning Includes the following
generalized types of tasks:

* 0eview existing plant programs to assess their applicability to
decun!'sloning,

* Review and reclassify systems Important to decommissioning activities,

* Revise procedures and license basis documents to reflect the plant's
permanently defueled configuration,

* Initiate radiological and hazardous material characterization of the site,

* Design and procure equipment and facilities to support decomissioning
activities,

* Identify specific decomissloning activities,

· Prepare work plar.s for decommissioning activities,

· Prepare dose estimates for decomissioning activities,

* Evaluate disposition options for site components and structures,

* Develop a cost measurement and control mechanism, and

* Develop an activity schedule consistent with the overall schedule.

A key step in the decommissioning planning was the selection of a project
staff and establishment of an organizational structure. This step mobilized
site management and staff personnel augmented with on-site specialty
contractors.
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Plant Difsantlemnt

Decommissioning planning is based on selecting the DECON option and is
expected to result in the complete dismantlement and restoration of the site.
The facilitles remaining to support dry storage of the fuel will be
decontaminated and/or dismantled after the spent fuel has been received by
DOE.

The following activities are anticipated to occur during the dismantlement
period:

* Perform primary system decontamination,

· Establish a site construction power system,

* Remove asbestos Insulation in conjunction with plant piping systems,

· Remove turbine control oil,

* Establish a spent fuel pool cooling system Independent of existing plant
systems,

* Construct an Independent Spent Fuel Storage Installation (ISFSI) for dry
cask storage,

* Establish a monitoring location allowing for the deactivation and
dismantlement of the plant control room,

* Dismantle systems, structures and components not required for the safe
storage of spent fuel, including major component removal,

* Conduct decontamlnation of facility surfaces, components aid piping
surfaces as required,

· Conduct soil remediation as necessary,

· Ship and properly disposition all radioactive materials,

* Perform a comprehensive final status survey to demonstrate compliance with
approved site release criteria (10 CFR 20, subpart E).

The structures and facilities remaining after plant dismantlement and site
restoration will be to support the dry storage of the spent fuel.

IGEIMCQt DECQWIISSiNOllN AIVlilES

10 CFR SO.2 defines major decommissloning activities as those that result in
permanent removal of major radioactive components (e.g. reactor vessel and
internals, large bore reactor coolant system piping, and other large
components that are radioactive to a comparable degree), permanently modifies
the structure of the containment, or results in dismantling components for
shipment containing greater than class C waste.

The following discusses several planned significant decommissioning activities
at Rig Rock Point Plant:
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Reactor Vessel

The reactor vessel was fabricated from carbon steel with an internal stainless
steel cladding. The entira outside of the reactor vessel is insulated with 3-
inch thick metallic insulation. It is attached to the reactor vessel by
banding and is supported by brackets welded to the outside surface of the
reactor vessel. The reactor vessel is supported by 12 brackets attached to the
exterior vessel shell. Twenty four 2-1/2-inch diameter hanger rods attached
to these brackets transfer the re- :tor vessel weight to supports anchored in
the surrounding concrete.

During power operations neutron irradiation from the fission process ePnerated
activation products in the stainless steel vessel liner, the carbon steel
vessel shell, and metallic insulation. The radlonuclide inventory for the
reactor vessel as a unitized package is expected to be a Type B quantity,
meeting the Low Specific Activity (LSA) material criteria. As a result, the
reactor vessel as a unitized package would be exempt from the requirements of
10 CFR 71.73, "Hypothetical Accident Conditions." The radlonuclide content
estimates will be verified with a radiation survey of the reactor vessel after
the Internal components have been removed. Detailed classification
evaluations will be completed as a part of detailed planning for the reactor
vessel removal activity.

An engineering evaluation was performed to investigate potential reactor
vessel removal Alternatives. The evaluation identified two technically
feasible alternatives: intact vessel removal and segmented vessel removal.
The intact vessel removal alternative proposes that the reactor vessel be
shipped to a licensed low radioactive waste disposal facility as one piece.
The segmented vessel removal option proposes shipment of reactor vessel
sections to a low level radioactive waste disposal facility utilizing multiple
shipments in approved shipping containers.

Currently evaluations are being conducted to determine which method will be
utilized.

Steam Drum

The steam drum is part of the Nuclear Steam Supply System and is located in
the reactor building It Is a 40-foot 9-inch long by 7-foot 2-inch diameter,
horizontal steel cylinder with ellpsoldal heads. The steam drm contains 60
steam separators arranged in two equal rows. The steam drum's vessel wall is
4-3/8 inches thick A-212B carbon steel with 5/32" Type 304 stainless steel
cladding. 'he nozzles are primarily ASTn A-105 Grade II carbon steel with ;
5/32-inch Type-304 stainless steel clad. Nozzles smaller than 4 inches are
made from SB-166 Inconel material. Internal components are made from Type 304
stainless steel.

The steam drum may be chemically decontaminated as part of the Nuclear Steam
Supply System, then drained and isolated until ready for dismantlement in
accordance with reneral decommissioning activities.
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Primry Coolant System

Primary coolant system piping connects all major components of the Nuclear
Steam Supply System.

The primary coolant system will be chemically decontaminated, drained and
isolated until ready for dismantlement in accordance with general
decomissioning activities.

Containment Vessel

The containment vessel is a 130-foot diameter, Hortonsphere steel vessel. The
sphere extends 27 feet below grade and 103 feet above grade. The containment
vessel is constructed of 3/4-inch (nominal) steel plates. The exterior
columns are non-load carrying members which were used during construction and
were unloaded after construction and testing of the containment vessel, and
now remain only as attachments. The foundation of the containment vessel is a
reinforced concrete cradle in the shape of an Inverted spherical dome segment
approximately 7 feet thick.

The containment surfaces and structures will be decontaminated and dismantled
in accordance with general decommissioning activities.

Spent Fuel Pool

The Spent Fuel Pool is described in Section 9.1 of the Upd4ted Final Hazards
Summary Report (UFHSR).

Once the pent fuel pool has been emptied it will be decontaminated and
dismantled In accordance with general decommissioning activities.

OTHER DECOUItSSQIONi CONSIDERATIONS

The decontamination and/or dismantlement of contaminated systems, structures
and components may be accomplished by decontamination in place, dismantlement
and decontamination, or dismantlement and disposal. A combination of these
methods may be utilized to reduce contamination levels, worker radiation
exposure and project costs. General considerations applicable to these
activities are described below.

Chemical Decontwination of the Primry Coolant System

A chemical decontamination of the primary coolant system will be performed
prior to conducting any major decommissioning activity. The chemical
decontamination is a signif 4cant AIARA initlative being performed to reduce
personnel exposure during deconrl?', ning work activit es. This
decontamination effort is expe: ' to include the reactor vessel dr. steam
drum, steam risers and recirc. piping, shutdown cooling sy t(n. and the
cleanup system. The existingq recirculating water pumps -- expected
to be used to circulate the c solutlin throughout the pr . and
selected interconnected syst-e fications will be require tablish
specific flow paths and isol' -ts. This decontaminatc- is
expLcted to be performed by j contractor following c;: Ite
specific controls.
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General DecoIssloning Activities Relating to Removal of Radiolgilcal
Components * Structures

Components will be safely and efficiently removed using the most appropriate
methods for the particular circumstance. Work packages will be prepared for
activities related to the dismantlement of plant systems, structures and
components. Openings In components will typically be covered to prevent the
spread of contamination. Components may be moved to a processing area for
volume reduction and packaging into containers for shipment to a waste
disposal site or a processing facility for decontamunation.

Following are several general decontaminatoin and dismantlement considerations
that will be incorporated into the decommissi.aing work packages:

* The capability to control air flow from the reactur building, the
turbine building, and the liquid radioactive waste vault to the
environment through monitored pathways will be provided when
activities In these areas have the potential to create airborne
radioactivity release. Pressure retention capability is not required.
This consideration should not preclude removal of existing
penetrations or making temporary penetrations providing that the
opening can be closed In a timely manner, or a net positive Inflow of
air can be demonstrated.

* Radioactive particulate emission will be monitored In accordance
with the Offsite Dose Calculation Manual (OOCM).

* Oecommissioning activities that use liquids will ensure that the
contaminated liquids will be processed and sampled and monitored
before release. In addition, existing or supplemental barriers
should be used to ensure that Inadvertent spills from these
activities are contained. A program limilar to the existing Spill
Prevention Control and Countermeasures Pollution Incident and
Prevention Plan (SPCC/PIPP) will be implemented.

* Non-radioactive hazardous materials and wasies will be dispositioned
in accordance with Consumers Energy Company Waste Management Program.
Typical materials handled and disposed of through this program
Include fuel oil, lubricating oil, l,1,l-trichloroethane, laboratory
chemicals, lead, mercury, paints, battery acid, and asbestos
containing materials. Considerations Include the following:

Materials containing asbestos (e.g. insulation) will be
removed and processed in accordance with this program.

- (he decontamination and dismantleent w-thods to be used on
systems, structures, and compoents which contained or were
immersed In chromated solutions will be evaluated and the methods
selected to minimize the potential for creating a mixed waste.

Instrumentation and control components will be evaluated, and the
dismantlement method will be selected to minimize the potential
for creating a hazardous waste. Switching elements which contain
mercury should be removed from the instrument when practicable.
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* Contaminated systems, structures and components with significant
external contamination, will be decontaminated to remove the loose
external contamination, painted to stabilize the contamination,
bagged to prohibit contamination spread, or otherwise controlled
to prevent personnel or plant contamination during removal.

* Contaminated piping and tubing should be removed as follows:

- Piping will be cut using methods which minimize the generation of
airborne contamination. When appropriate, remote cutting systems
may be used to maintain worker exposure ALARA.

- Protective covers or plugs may be Installed on ends of
contaminated piping to confine internal contamination.

Piping penetrations will be cut as close as practicable to the
containment vessel shell. The openings In the containment vessel
will be covered or plugged once the piping Is removed.

Underground piping Identified for removal will be evaluated prior
to cutting and removal to Identify a method appropriate to the
physical condition of the pipe.

* Contaminated supports will be removed in conjunction with the
equipment removal activities.

* Systems and components may be removed from areas and buildings
prior to the start of structural decontamination activities.
Walls may be removed as required to permit removal of components.

* Embedded contaminated piping, conduits, ducts, plate, channels,
anchors, sumps and sleeves may be removed or decontaminated during
area and building structural decontamination activities.

* Centralized processing and cutting stations will be considered to
facilitate packaging of components for shipment te an off-site
processing facility or to a low level radioactive waste disposal
facility.

* Equipment designated for asset recovery or re-use in the Consumers
Energy Company system may be preserved In accordance with vendor
recommendations or Consumers Energy Company practices.

Special or Unusmal Progra

There are no special or unusual programs planned for use. All procedures and
processes to be applied at Big Rock Point Plant are consistent with those
discussed In the Final Generic Environmental Impact Statement on
Decommissioning (NUREG-0586).

Low Level Radioactive Waste Reoval and Handling

Low level radioactive waste will be handled in accordance with plant
procedures, then shipped either to licensed offsite processors for further
processing such as decontamination for free release, metal melt, incineration,
or shipped for disposal at licensed facilities. No onsite incineration will
be performed.



11G ROCK POIKT PLANT - PSOAR

Soil Remediatlon

Soils, concrete rubble from demolition of structures, rubblized paving and
other soil-like materials will be surveyed to determine if residual
radioactivity of plant origin Is present, and if so, the radioactivity
concentrations present. Such soils and soil-like a 'erials will be remediated
(i.e., removed, processed and disposed of at a licensed facility) if
determined to contain levels above the NRC site release guideline values of
10 CFR 20, subpart E.

Processing and Disposal Site Locations

A number of facilities are available for processing of radioactive waste
materials. These facilities provide services which Include, but are not
limited to, decontamination, incineratlo., metal melt, compactlon or other
methods of consolidation, and disposal of low level radioactive wastes. A
partial list of such facilities Includes: Chew Nu'lear, Barnwell, SC;
Envirocare, South Clive, UT; Hake, Memphis, TN; Scientific Ecology Group, Oak
Ridge, TN; US Ecology, Oak Ridge, TN.

Removal of Mixed Wastes

All applicable regulations of state and federal authorities will be followed
In the handling, storage and transport of mixed wastes. Transport will only
be by authorized licented transporters and shipment will be only to licensed
facilities. If technology, resources and approved processes are available to
render mixed waste non-hazardous, such processes may be considered to minimize
the hazards of transport and disposal of the wastes.

Spent Fuel and Greater Than Class C Waste

Spent fuel currently is planned to be stored wet in the spent fuel pool until
dry transportable storage canisters are available, and fuel has decayed
suffiriently to eet license conditions of the canisters. loading of dry
storage canisters Is planned to begin in late 1999 or early 2000, with
completion of fuel pool offload In late 2000 to early 2001, provided the
canister license allows loading with three years or less of decay. Current
plans call for an onsite Independent Spent Fuel Storage Installation (ISFSI)
which will accomodate all current spent fuel in seven storage casks, each
containing two canisters. Fuel is expected to be retained until Department of
Energy (DOE) fulfills their obligation to receive the fuel.

Greater than Class C (GTCC) wastes are comprised of reactor internals exposed
to many years of neutron flux. The methoa of disposal which would resilt in
lowest cost and lowest dose to workers is shipment within the intact reactor
vessel, provided that authorization to average the radionuclide Inventory
throughout the etal mass of vessel and contents (such that the total package
is not GTCC). The less advantageous option would be to cut internals into
dimensions suitable for storage within the dry storage canisters for transfer
to DOE as GTCC waste. This option is allowed by strrage canister design, but
there currently is no DOE rate schedule for GTCC, or confirmation that the
ultimate fuel storage facility will accept GTCC wastes.
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SITE RESTORATION

During the process of dismantlement and decontamination to greenfield (DECON'
status, plant materials will be surveyed to determine whether such materials:

1) are uncontaminated and may be free released,

2) retain traces of detectable radioactivity, but at levels below NRC
site release criteria, in which case the materials either will
a) remain on site, b) be decontaminated for free release, or c) be
shipped to licensed vendor facilities for offsite processing such
s metal melt, Incineration, or further decontamination, or

S) retain significant levels of radioactivity, in which case these
materials will be shipped to licensed facilities for processing or
disposal.

A final survey to confirm that the site, (with the exception of approximately
a one acre dry ISSI), meets NRC release criteria will be performed on the
greenfield site prior to application of topsoll and vegetative plantings while
original soil and rubbllzed materials are readily accessible at and near the
surface for In Stu gama spectral analysis. Successful completion of the
final survey will allow lcense termination with the site released for
unrestricted use. A similar process will be performed on the ISFSI site
following final shipment of fuel to DOE at a later date.

EYIRONNEITAL ItfACTS

Big Rock Point Plant has performed a review of the site and evaluated the
potential Impacts of the proposed decommissioning activities. The review
concludes that Ilacts due to decommissioning of Big Rock Point Plant will be
In copliance with 10 CFR 50.82(a)(6)(1i). This conclusion Is reached on the
basis of the following:

* The DECON method of decomissloning currently chosen for Big Rock
Point Plant, as well as the SAFSTOR option which has also been
thoroughly studied for this site, are fully addressed by the FGEIS.

* There are no unique aspects of the decommissioning techniques to be
utilized that would invalidate the conclusions reached In the FGEIS.

* Big Rock Point Plant is significantly smaller and contains a
radloactive source term which is only on the order of 10% that of the
standard BWR addressed by the FGEIS. As such, Big Rock Point Plant
provides lower impacts for potential radiological accidents. However,
due to Big Rock Point Plant's lack of high efficiency particulate
activity (HEPA) filters in the original design of reactor building
exhaust, the plant now is in the process of installing HEPA filters
for use in the unlikely event potential accidents such as those
addressed by the FGEIS could occur. This Installation of HEPA filters
brings the plant fully within the bounds of the FGEIS.



* Worker doses projected for the decomissioning of Big Rock Point Plant
have been compared on a task-by-task basis with the FGEIS. Due to
smaller size and lower radioactivity source term, doses are projected
to be well under the 1845 person-rem identified for the reference BWR
by the FGEIS.

* Doses to the public will not exceed those estimated by the FGEIS 'or
the reference BWR.

* No site specific factors at Big Rock Point Plant would alter the
conclusions of the FGEIS.

The total occupational radiation exposure expected for the decomissioning
interval has been estimated at 425 person-rem. This is not a conservative
estimate, but is rather a goal based on techniques of maintaining plant doses
as low as reasonably achievable (ALARA) which have been demonstrated during
the final years of plant operating life and at other nuclear plants in the
process of decommissioning now and in the recent past. This number may be
higher, for example, if full system chemical decontailnation Is less effective
than assumed, or if reactor internals cannot be shipped in the reactor vessel
with minimal handling and worker exposure. However, in no event is dose
expected to exceed the value of 1845 person-rem estimate of the FGEIS.

No significant impacts are expected from the disposal of radioactive waste.
Total volume of waste projected for Big Rock Point Plant decommissioning is
72,100 cubic feet, in comparison to the FGEIS volume for the reference BER of
662,500 cubic feet, Including disposable containers.

Radiation exposure due to transportation of radioactive waste will be well
below (on the order of 10 to 20% based on waste volume and activity ratios)
the 110 person-rn for transport workers and 10 person-rem for the public
presented by the FGEIS. Number of shipments (and therefore, doses as well as
accident probabilities) also will be less than 20% of that the larger
reference plant, based on waste volume ratios. In addition, plant experience
shows that transport vehicle dose rates seldom approach the levels assumed by
the FGEIS analysis in the calculation of transport worker and public doses.

Radiation exposure to offsite individuals due to postulated accidents are
bounded by the FGEIS analysis for non-fuel related events, and by EPA
Protective Artion Guides [Reference 3] for these, as well as fuel related
events. Effluents release levels, and public dose due to effluents will
decrease below the low livels observed during plant operation, due to lack of



radionuclide production with the reactor defueled, and decay of the
radionuclide inventory over time.

Disposal of low level radioactive wastes at licensed disposal facilities is
expected to be possible in a timely manner. However, should temporary storage
be required, adequate onsite storage space is available in one or more, or a
combination of the Big Rock Point Plant radioactive waste facility, the
turbine and reactor buildings, and an onsite contaminated materials warehouse.
No significant environmental impacts are anticipated due to temporary onsite
storage. Such storage will be in compliance with all applicable federal and
state regulations.

Non-radiological environmental impacts from decommissioning the Big Rock Point
Plant will be minor short term increases in noise, dust and truck traffic flow
in the immediate vicinity of the plant site during dismantlement. An
increased risk of industrial accidents is recognized. Additional safety
professionals are being added to the decommissioning staff, and safety
programs are receiving added emphasis in acknowledgement of this risk. The
only significant socioeconomic impacts identified are those of local job loss
and lowered tax base. No detrimental impacts to local culture, terrestrial or
aquatic resources ave been identified. Although future uses of the plant
site has not yet been determined, the property provides potential for a wide
variety of beneficial uses. The chosen greenfield (DECON) option, coupled
with unrestricted release compliance, will ensure that future uses are not
limited by final site condition.
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ESTIMATE OF EXPECTED DECSONMISSIO1NU COSTS

On March 1, 1995, Consumers Energy Company (Consumers Power Company) filed a
site specific decomissioning cost estimate with the Michigan Public Service
Commission. On April 10, 1996, the Michigan Public Service Comlission issued
the Decommissioning Surcharge Order authorizing Consumers Energy Company to
collect $290.1 million in 1994 constant dollars. This estimate was based on a
27 year safe storage period followed by dismantlement to the 'greenfield'
(DECON) condition to be completed in about year 2030.

Consumers Energy Company will be updating the decommissioning cost estimate
and submit the results in March 1998, to reflect the immediate dismantlement
"greenfleld" (DECON) option. It is anticipated that the cost update will not
exceed the S290.1 million estimate.

Consumers Energy Company is currently authorized to collect approximately $25
million per year through December 2000 to decommission the Big Rock Point
Plant. The Decommissioning Trust Fund market value through August 1997 was
approximately $185 million. Therefore, the remaining fees to be collected
through the year 2000 plus interest earned on the fund investment should
Insure that sufficient funds are available to decommission the Big Rock Point
Plant site.
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The NRC summary of our August 25, 1995 meeting (NRC letter dated September 8,
1995) documents the Big Rock Point commitment to provide information on any
changes in radiological conditions which have occurred in the interval between
Decomissloning Plan submittal and final plant shutdown. The following is
provided as an update to plant radiological status:

1) Gravel was removed from the turbine building roof In the course of
re-roofing the building in June of 1995. Gravel samples
identified the presence of low, but detectable concentrations of
Cs-137 (0.3 pC/g above background) and Co-60 (0.066 pCi/g above
background). Source of the activity is believed to be washout of
routine stack release over the 35 year operating history of the
plant. The gravel remains onsite, covering a triangular area over
portions of grid sectors 254E, 2SSE and 1S5E (grids are pictured
in Decomissioning Plan Figure 3.1-1). The concentrations of
radlonuclides present represent a small fraction (<10%) of the
levels which would give 25 mrem/y at license termination.

2) On March 3, 1997, approximately nine gallons of radioactive water
from decontamination activities were sent in error to the Caustic
Tank floor drain. The Cau!tic Tank drain had been plugged to
prohibit use due to its direct path to the Discharge Canal.
Although it was quickly ascertained that the drain was plugged,
some water level decrease was observed in the puddle around the
drain. An estimated loss of 0.9 gallons of water and 0.15 pCi of
activity was calculated from the decrease in puddle size and the
radlonucllde concentration in the sampled liquid. Investigation
showed that the drain bowl had corroded through, which allowed
liquid to seep Into the soil below the building slab. Excavation
of the soil around the plugged drain pipe recovered 0.25 /Ci of
activity, which was slightly more than the release estimate.
Determination of the need for any further decontamination of soils
in that area will await removal of equipment from that area during
the process of decolmissioning, since there currently is limited
space to work in this area.

3) Continued sampling of the groundwater monitoring wells indicates
that one sample point (Well 6) remains slightly above the EPA
drinking water limit of 2.0 pCi/ml for tritium (7 sample mean is
2.98 t 1.3 pC1/ml) and one sample point (well 5) remains Just
below the limit at 1.92 ± 0.58 pCi/ml. All other wells remain
below 0.1 pCi/g tritium. No gama emitting radlonuclides .-ave
been detected in any of the wells. Levels of tritium have not
decreased significantly from 1994 possibly because Lake Michigan
water level has been increasing ,1th the result that the net
hydrostatic gradient to the lake has decreased significantly
during this interval.

4) Section 3.1.4.1 of the Decommissioning Plan mentions radioactivity
which is localized at the termination of a plant surface water
storm drain at the ditch along the wes* boundary of the protected
area fence (within the owner controlled area). All radioactive
sediment of concentrations above site release criteria were
removed at the time of discovery. Further investigation of
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potential sources of this radioactive material Indicates the likely
source of this rad;oactivity Is either a very small leak, or leaching
from tank insulation contaminated from previous malway leakage, at the
North Waste Hold Tank. A collection basin (steel drum) placed at the
storm drain outfall has been successful in collecting sediments
carried by storm runnff through the drain. Water sampling has showed
no detectable activity, and sediment sampling of the ditch itself has
shown no net increases In radioactivity within the ditch. Plans were
being made to replace the Waste Hold Tanks at the time the decision
was made to undergo early plant decommissioning. However, since the
Waste Hold Tanks should not be necessary for holding decomlssloning
wastes, they now are expected to be isolated and removed rather than
replaced.

5) Underwater 'ose rate profiling was performed for a large sample
(more than 50X) of our fuel channels which had been conservatively
estimated as Greater than Class C (GTCC) waste. Calculations
based on the profiling data show that the channels are Class C
rather than GTCC. This reduces our fuel pool Invertory
(Decommissioning Plan Table 2.3-6) of GTCC waste from 224 cubic
feet to approximately 59 cubic feet. The neutron activation
calculations upon which the estimate In Table 2.3-6 had been
based, had utilized conservative assumptions involving neutron
dluence parameters. In contrast, the profiling calculations were
based on actual burnup of the fuel bundles contained within the
profiled channels.

Calculations have been performed to determine soil radionuclide concentration
limits for 25 mrem/y at license termination. Site specific parameters were
utilized as Inputs to RISRAD as previously described in the Decommissioning
Plan and subsequent correspondence, but for a 5-year dismantlement case rather
than 27-year SAFSTOR. It has been determined that no known facility soils
exceed the uimiting concentrations for the 5-year case.
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Septeber 19, 1997

Nuclear Regulatory Comlission
Docuent Control Desk
Washington, DC 20555 - 0001

DOCKET 50-15 - LICENSE DPR-i - 11I ROCK POINT PLANT - FACILITY OPERATING LICENSE
AD TECHIICAL SPECIFICATION CHANE REQUEST - DEFUELED TECHNICAL SPECIFICATIONS

A request for change to the Big Rock Point Facility Operating License and
Technical Specifications is enclosed.

On August 29, 1997, Consumers Energy Copany permanently ceased operation of the
Big Rock Point Nuclear Plant. In accordance with 10 CFR 50.36, Technical
Specifications, paragraph (c)(6) Decomissloning, 'Technical Specifications
involving safety limits, liiting safety system settings and limiting control
system settings; limiting conditions for operation; surveillance requirements;
design features; and administrative controls will be developed on a case-by-case
basis', the Big Rock Point staff has re-developed the Facility's Operating
License and Technical Specflcations to manage the decor- ssioning of the
facility. This document supercedes the current Facility Operating License and
Technical Specifications.

In accordance with 10 CFR 50.92, Consumers Power Company has made a determination
that the proposed amndmnt Involves no significant hazards considerations.

Kenneth P Powers
General Plant Manager

CC: Administrator, Region III, USNRC
NRC Resident Irspector - Big Rock Point
NRR Project Manager - USNRC, OWFN.

ATTACHMENT
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DOCKET 50-155

Request for Change to the Facility Operating License and Technical
Specifications
License DPR-6

For the reasons hereinafter set forth, it is requested that the Facility
Operating License DPR-6, Docket 50-155 issued to Consumers Energy Company or
May 1, 1964, for the Big Rock Point Plant and the Technical Specifications
contained therein be changed as described In Section I below:

This document supersedes the current Facility Operatinm License and Technical
Specifications.

I. C iESi

The entire Facility Operating License and Technical Specificitions have
beei. changed to address the permanently shutdown reac'.or and planned
decommisstoning activities. A change matrix, .lthourjh not included in
this submittal, is available from the Big Rock Point Business, Regulatory
and Services department for review.

II. DISCUSSION

On August 29, 1997, Consumers Energy Company permanently ceased operation
of the o;g Rock Point Nuclear Plant. In accordance with 10 CFR 50.36,
Technical Specifications, paragraph (c)(6) Decomissioning, 'Technical
Specifications involving safety limits, limiting safety system settings
and limiting control system settings; limiting conditions for operation;
surveillance requirements; design features; and administrative controls
will be developed on a case-by-case basis", the 1ig Rock Point staff has
re-developed the facility's operating license and technical
specifications to manage the decomissloning of the facility.

III. ANALYSIS OF NO S6111FICANT HAZARDS COWSIDERATIOM

In accordance with 10 CFR 50.92, Consumers Energy Company has made a
determination that the proposed amendment involves no significant hazards
considerations. To make this determination, Consuners Energy Company has
established that operation of 'he permanently defueled Big Rock Point
Nuclear Plant in accordance with the new amendent will not: (1) Involve
a significant increase in the probability or consequences of an accident
previously evaluated; or (2) Create the possibility of a new or different
kind of accident from any accident previously evaluated; or (3) Involve a
significant reduction in a margin of safety.

The proposed change provides the applicable requirements to assure safe
storage of spent nuclear fuel during decomissioning following the
permanent cessation of nuclear plant operations at Big Rock Point Nuclear
Plant. Decommissioning activities conducted using these controls do not
present an undue risk to the public, and do not impact c'mon defense and
security.

The proposed change does not:

(1) Involve a significant increase in the probability or consequences of
an accident previously evaluated.



The proposed change must be assessed in light of the declaration that
operations have permanently ceased at the Bia Rock Point Nuclear
Plant effective August 29, 1997 and that all fuel will be permanently
removed from the reactor core by mid-September 1997.

No accidents previously evaluated In the Updated Final Hazards
Sumary Report (UFHSR) will have their probability of occurrence
Increased because the proposed controls effectively preclude the
occurrence of a criticality, fuel temperature exceeding 11imts or
fuel handling accidents. The probability of plant accidents
associated with power operations have been significantly reduced.
Accidents associated with spent fuel handling, including ca ; and
single bundle drop and s, nt fuel pool cooling capability lss events
are still pertinent and were reviewed using new data on pool
Inventory and revised 10 CFR 20 radiological limit determinations.
The probability of occurrence of accidents associated with storing
441 spent fuel assemblies in the spent fuel pool (current license
limit) have not been affected by the changes in the proposed
Technical Specification.

The consequences of fuel handling, and cask drop accidents were
evaluated based on the removal of all fuel from the reactor and
loading spent nuclear fuel in the spent fuel pool. The removal of
all fuel from the reactor vessel to storage In the spent fuel pool
and the subsequent decay of the fuel in the pool result In no
increase in the probability of these accidents and continuously
reduced consequences from these accidents.

Analyses using the techniques in Branch Technical Position APCSB 9-2
provide the heat rate from a freshly-removed full core off-load in
the spent fuel pool whose racks are filled with a total of 441 fuel
assemblies as the most limiting cooling condition. Existing cooling
equipment under the current Technical Specifications provide
sufficient cooling to preclude spent fuel pool temperatures reaching
150 degrees-Fahrenheit. Analysis concludes that once the fuel has
r'ecayed for S3 day: following power operation, the pool water bulk
tetprature will not rise above 150 degrees-Fahrenheit with a
complete loss of spent fuel pool cooling for 72 hours. This
precludes entry into an unanalyzed condition for the spent fuel pool
and provides j days to recover coolirg flow of 'approximately 30'
gpe. Since this specification change is intended for implementation
following 93 days after shutdown (approxirately November 30, 1997),
this analysis justifies the allowance of 24 hours to re-establish
cocding flow provided in specification 3.1.2.

(2) Create the possibility of a new or different kirJs of accident from
any accident previously evaluated.

for operation of the Big Roct Point Nuclear Plant, -rrident analyses
were completed and documented for tne following :ategories of
accidents and transients:

increase in heat removal by the secondary system *
Increase in reactor coclant inventory *
Decrease in heat removal by the secondary system *
Decrease in reactor cooling inventory *



Radioactive release from a subsystem or component
Reactivity and power distribution anomalies *
Anticipated transients without scram *
Single loop operation *

The permanent cess-tion of operation and removal of fuel from the
reactor eliminates i1l probability of those accidents identified with
asterisks (*) above .i create a hazard to the health and safety of
the public. These revised Technical Specifications, in combination
with requirements in the UFHSR, provide assurance that fuzl handling
and spent fuel cask drop accidents, which represent the remaining
specific pertinent accidents analyzed in the 'Radfoactive release
from a subsystem or component' category will not occur. Because the
revised Technical Specifications related to fuel handling, spent
nuclear fuel storage, and handling of the spent fuel cask satisfy
current license and UFHSR requirements, no new accidents are created.

(3) Involve a signification reduction in a margin of safety.

The safety margins for analyzed a.cidents are maintained because the
containment structures and redundant control established by the plant
remain in place until the decay of spent nuclear fuel has reduced the
source term to levels that analysis confirms do not required the
containment features. 93 days after permanent cessation of
operations, the spent nuclear fuel at Big Rock Point will have
decayed to the point where the added margin from this decay more than
compensates for the removal of the containment as a safety feature,
and allows relaxed controls for the cooling of the spent fuel pool.

ie. COCLUSION

The Big Rock Point Plant Review Comittee has reviewed this Facility
Operating License and Technical Specification Change Request and has
determined this change does not involve an unreviewed safety question
and, therefore, involves no significant hazards consideration. This
change has been reviewed by the Nuclear Performance Assessment
Department. A copy of this change request has been sent to the Stage of
Michigan official designated to receive such Amendments to the Operating
License.

CONS EMCY COWAMY

To the best of my knowledge, information and belief, the contents of this
submilttal ore truthful ndIcywlete.

By:
Kennetn P Powers

General Plant Manager

Sworn and subscribed to before me this 19th day of September 1997.

Annifer Lynn Helms, Notary Public
'Tha!e3oix County. Michiuan

H, ccnm-ssion expires August 29, 1999. [SEAL]
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REQUEST - DEFULED TECHNICAL SPECIFICATIONS
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WASHINGTON. DC 2U555

CONSUMERS ENERGY COMPANY

DOCKET NO 50-155

BIG ROCK POINT PLANT

FACILITY OPERATING LICENSE

License No DPR-6

A. This license applies to the decommissioning of Big Rock Point Plant, (the facility),
owned by Consumers Energy Company (the licensee). The facility is located in
Charlevoix County, Michigan, and is described in the Licensee's application dated
January 14, 1960, and the Final Hazards Summary Report; as supplemented and
amended by subsequent filings by the licenee.

B. Subject to the conditions and requirements incorporated herein, the Commission
hereby licenses Consumers Energy Company:

(1) Pursuant to Section 104b of the Act and 10 CFR Pat 50, "Licensing of
Production and Utilization Facilities" to possess the facility at the
designated location in Charlevoix County, Michigan, in accord.nrce with
the prcadurct and limitations set forth in this License;

(2) Puruant to the Act and 10 CFR Pat 70, 'Special Nuclear Material, to
possss at any one tirr- up to (a) 2500 kilograms of contained uranium
235 in fuel rods, (b) 10.32 grams of uranum 235 as contained in fission
counters, (c) 150 kilograms of plutonium contained in PuO2-UO fuel
rods, and (d) 5 curies of plutonium encapsulated as a plutonium-Beryllium
neutron source, subject to the following conditions:

(a) The stonge of materials in the area between rack B and the east
wall of the spent fuel pool is prohibited.

(b) The use of be gantry crane over the pool 'or lords of over 24 tons
is prohibited.

(c) Only spem fuel with a decay time of at least one yer will be
stored ib the outer three rows of the fuel rack adjacent to the south
wall of the fuel pool. A prompt investigation by the company
shall be required whenever radiation in the sock tank area exceeds
50 mrem/hr.

(3s Pursuant to the Act and 10 CFR Part 30, "Rules of General Applicability
to Domestic Licensing of By-product Material." to receive. possess and
uve at ann one time up to -TX0 curies of antimony-beryllium in the form
of neutrcn sources. 3. cunes of coball-bj as sealed sources. 45 cunes of
cesium-137 as sealed sources. 10 rricrocuries of miscellaneous alpha
cmirt:.n material as sealed ,ources. and up to 500 millicuries per nuclide



of any byproduct material between atomic numbers I and 83, inclusive.
without restriction as to chemical and physical form;

(4) Pursuant to the Act and 10 CFR Part 40, "Licensing of Source Material,"
to possess at any one time up to 500 kilogran.s of depleted uranium
Dioxide contained in the facility's fuel assemblies;

(5) Pursuant to the Act and 10 CFR Parts 30 and 70, to possess, but not
separate, such byproduct an. special nuclear materials as may have been
produced by operation of the facility.

C. This license shall be deemed to conta'n and is subject to the conditions specified in
the following Commission regulations in 10 CFR Chapter I: Part 20, Section 30.34
of Part 30, Section 40.41 of Part 40, Sections 50.54 and 50.59 of Part 50, and
Section 70.32 of Part 70; and is subject to all applicable provisions of the Act and to
the rules, regulations, and orders of the Commission now or hereafter in effect; and
is subject to the additional conditions specified or incorporated below:

( I) RCtor OpLrati

The reactor is not licensed for power operation. Fuel shall not be placed
in the reactor vessel.

(2) Technical S ifcations

The Technical Specifications contained in Appendix A, as revised through
Amendment No. _, are hereby incorporated in the license. The licensee
shall maintain the facility in accordance with the Technical Specifications.

(3) The licensee shall fully implement and maintain in effect all provisions of
the physical security, guard training and qualification and saeguards
contingency plans previously approved by the Commission and all
amendments and revisions to such plans made pursuant to the author'y of
10 CFR 50.90 and 10 CFR 50.54(p). The plans, which contain
Safeguards Information protected under 10 CFR 73.21, are entitled: "Big
Rock Point Plant Security Plan," with revisions submitted through
September 29, 1988; "Big Rock Point Plant Suitability Training and
Qualifcation Plan," with revisions submitted through November 30,
1988; and "Big Rock Point Plant Safeguards Contingency Plan,' with
revisions submitted through September 30, 1988. Changes made in
accordance with 10 CFR 73.55 shall be implemented in accordance with
the schedule set forth therein.



D. This licens ar.mnt is effective as of the date of its issuance, or at midnight on
November 30, 1997, whichever is later.

Attchment: Appendix A
Technical Specifications

Date of Issuance:



BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

1.0 DEFNITIONS

1.1 CHANNEL CAIBRATION

A CHANNEL CALIBRATION consists of adjustments to the channel output such
tha it responds with the necessary range and accuracy to known values of the
prameter which the channel monitors. A CHANNEL CALIBRATION shall
encompass the entire channel including the sensor and alarm and trp functions, and
shal include the CHANNEL FUNCTIONAL TEST. A CHANNEL
CALIBRATION may be performed by any series of sequential, overlapping, or total
channel steps such that the entire channel is calibrated.

1.2 CHANEL CHECK

A CHANNEL CHECK is the qualitative assessment of channel behavior, and is
performed by observing channel response during operation. Where practicable, the
observation shall include comparison of the channel indication or status with other
indications or status derived from independent instrumentation channels measuring
the same parameter.

1.3 HANNEL FUNCTIONAL TEST

A CHANNEL FUNCTIONAL TEST is the injection of a signal into the channel as
close to the sensor as practicable to verify OPERABILITY, includiag alarm and trip
functions.

1.4 CONTI CLOSURE

CONTAINMENT CLOSURE is that condition of containment in which there are no
direct paths from containment atmosphere to the outside atmosphere. For
containment piping penetrations, CONTAINMENT CLOSURE is defined to exist
when one valve is closed, or a check valve preventing outward flow of fluids from
cotainment is in the line. Leak tightness is not required for CONTAINMENT
CLOSURE to exist.

1.5 DIRECT PATHS

A DIRECT PATH is a visually observable opening which per- :;s the free exchange
of air between containment and the environs. Equipment configurations or
engineered alternatives may be used to preclude direct paths.

i



BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

I 0 DEFINITIONS

1.6 DOSE EQUIVAILENT 1-131

DOSE EQUIVALENT 1-131 is that concentration of 1-131. expressed in microcuries
per milliliter, which alone would produce the same thyroid dose as the quantity and
isotopic mixture of 1-131, I-132, 1-133, 1-134, and 1-135 which is actually present.
The thyroid dose conversion factors used for this calculation shall be those listed in
Table 5.2 of EPA 400, "Manual of Protective Action Guides and Protective Actions
for Nuclear Incidents".

1.7 MEMBERS OF THE PULIC

MEMBERS OP THE PUBLIC include all persons who are not occupationally
associated with the plant. This category does not include employees of the utility,
its contractors and vendors, or persons who enter the site to service equipment or to
make deliveries. This category does include persons who use portions of the site for
recreational, occupational or other purposes.

1.8 OFF-SITE DOSE CALCULATION MANUAL (ODCM)

The OFF-SITE DOSE CALCULATION MANUAL (ODCM) contains the
methodology and parameters used in the calculation of offsite doses resulting from
radioactive gaseous and liquid effluents, in the calculation of gaseous and liquid
effluent monitoring alarm and trip setpoints, and in the conduct of the Environmental
Radiological Monitoring Program. The ODCM shall also contain (1) the
Radioactive Effluent Controls and Radiological Environmcntal Monitoring programs
required by Section 6.6.2.6 and (2) descriptions of the information that should be
included in the Annual Radiological Environmental Operating and Annual
Radioactive Effluent Release Reports required by Specifications 6.7.2 and 6.7.3.

I Q OPERABLE - OPERABIITY

A system, subsystem, train, corponent or device shall be OPERABLE or have
OPERABILITY when it is capable of performing its specified safety function(s).
Implicit in this definition shall be the assumption that all necessary attendant
instrumentation, controls, electrical power sources, cooling or seal water, lubrication
or other auxiliary equipment that is required for the system, subsystem, train,
component or device to perform its safety function(s) are also capable of performing
their related support function(s).

1-2



BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

1.0 DEFINITIONS (conti.med)

1.10 PROCESS CONTROLPROGRAM (CP)

The PROCESS CONTROL PROGRAM contains the methods and determinations
which ensure that the procssing and packaging of wet solid radioactive wastes will
be accomplished in such a way as to assure compliance .. ith 10 CFR Parts 20, 61
and 71, State regulations, burial ground requirements, and other requirements
governing the disposal of solid radioactive waste.

1.11 RFPORTABIL EVENT

A REPORTABLE EVENT is any of those conditions specified as reportable in 10
CFR 50.72 and 10 CFR 50.73.

1.12 SITE BOUNDARY

The SITE BOUNDARY is that line beyond which the land is not owned, leased or
otherwise controlled by the licensee.

. 13 SOURCE CHECK

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

1.14 UNRJ STRICTE AREA

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

1-I



BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

2.0 SAFETY IT AND LIMITING SAFETY SYSTEM SETTNGS

There are no safety limits or limiting safety system settings applicable o the permanently
defueled condition.

2-1



BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4 IMITiNG CONDITIONS FOR OPERATION AND SURVEILANCE
REQUIREMENTU

3/4.0 APPLICABIIT

LIMITING CONDITIONS FOR OPERATION

3.0.1 Limiting Conditions for Operation and Action requirements shall be applicable
during the specified applicable condition for each specification.

3.0.2 Adherence to the requirements of the Limiting Condition for Operation or associated
Action within the specified time interval shall constitute compliance with the
specification. In the event the Limiting Condition for Operation is restored prior to
expiration of the specified time interval, completion of the Action statement is not
required.

3.0.3 Unless otherwise specified, entry into an applicability condition shall not be made
unless the conditions of the associated Limitin, Condition for Operation are met
without reliance on provisions contained in the Action statements.

SURVEILLANCE REQUIREMENTS

4.0.1 Unless specified otherwise, surveillance requirements shall be applicable during the1|~0 specified applicable conditions for the associated Limiting Conditions for Operation.

4.0.2 Each Surveillance Requirement s.all be performed within the specified surveillance
interval with a maximum allowable extension not to exceed 25 per cent of the
specified surveillance interval.

4.0.3 Unless specified otherwise, performance of a Surveillance Requirement within the
specified time interval shall constitute complian .- with OPERABILTY requirements
for a Limiting Condition for Operation and associati Action statements.

4.0.4 Unless specified otherwise, entry into a specified applicable condition shall not be
made unless the Surveillance Requirements associated with the Limiting Condition
for Operation have been performed within the stated surveillance interval.

3/4-1



Bib KmUK rUiNI
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.1 FUL STORAGE

3/4.1.1 SPENT FUEL POOL PARAMETERS

LIMITING CONDITIONS FOR OPERATION

3.1.1 The following parameters shall be monitored and maintained within the limits
indicated:

a. The water level in the Spent Fuel Pool shall be maintained above the
elevation of the syphon breaker (630' 4").

b. Spent fuel pool water temperature shall be maintained greater than 40 °F
and less than 150 °F.

c. Radiation levels in the area of the Spent Fuel Pool shall be monitored by
a fixed gamma radiation monitor with a locally audible alarm set at not
less than 5 millirums per hour and not more than 20 millirems per hour.

However, notwithstanding the requirements of 10CFR70.24(a)(2), alarm
settings may be raised above 20 mrem/hr provided the overall detection
criterion in 10CFR70.24(a)(2) is satisfied.

APPLCABITY : When irradiate fuel assemblies are Vored in the Spent Fuel Pool.

ACTION: i. With the requirements of 3.1.1.a not met, immediately suspend
activities having potential to drain the spent fuel pool. Place fuel
assmblies and the crane load in a safe condition, and then suspend
further movement of fuel assemblies and crne operations with
loads in or over the spent fuel pool. Within 24 hours, establish
CONTAINMENT CLOSURE.

ii. With the requirements of 3.1.1 .b not met, within 24 hours establish
CONTAINMENT CLOSURE, and initiate action to restore
acceptabe temperature.

i/. With the requirements of 3.1. l.c not met, provide an alternate
method of monitoring spent fuel pool radiation levels. If the
alternate instrumentation does not have an audible alarm, it shall be
continuosly monitored when personnel ae in the vicinity of the
spent fuel pool.

The provisions of Specification 3.0.3 are not applicable.
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4. 1 FUEL STORAGE

3/4.1.1 SPENT FUEL POOL PARAMETERS

SURVEJILANCE REQUIEMETS

4.1. .a Approximately once per 4 hours, the water level in the Spent Fuel pool shall be
determined to be equal to or greater than its minimum required depth.

4.1.1 .b Approximately once per 4 hours, spent fuel pool water temperature shall be
determined to meet the requirements of Specification 3.1.1 .b

4. 1. .c The spent fuel pool radiation monitor required by this specification shall be
demonstrated operable:

i. Daily by performing a CHANNEL CHECK.

i. Once per 31 days by performing a CHANNEL CALIBRATION.

!~~II~~~~34-
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DJ.iU nuK ruinI
PERMANENTLY DEFU:LED TECHNICAL SPECIFICATIONS

3/4.1 FUEL STORAGE

3/4.1.2 SPENT FUEL POOL SUPPORT SYSTEM REQUIREMENTS

LIMlTING CONDITIONS FOR OPERATION

3.1.2 The capability to supply makeup to the spent fuel pool shall be maintained as
follows:

a. A diesel generator capable of providing power within 24 hours to operate
an on site electric moor-driver pump, and one off-site source of ac
power capable of providing power to operate an on site electric
motor-driven pump shall be available, QR,

An on site pump not requiring electrical power shall be capable of
providing makeup water to the spent fuel pool within 24 hours.

b. The pump designated to satisfy the requirements of Specification 3.1.2.a
shall be capable of supplying at least 28 gpm of water within 24 hours at
a temperature equal to or less than 100 "F to th- spent fuel pool
emergency makeup line. The capability to manually initiate at least 28
gpn flow to the spent fuel pool at the point the spent fuel pool emergency
makeup line eters the spent fuel pool shall be maintained.

APPICABULTY: When irradiated fuel assemblies are stored in the Spent Fuel Pool.

ACTIOI: With the requirements of this specification not met, within 24 hours
establish an alternate source of water capable of delivering at least 28
gpm of water at a temperature equal to or less than 100 'F to the spent
fuel pool.

The provisions of Specification 3.0.3 are not applicable.

SURVEILANCE REQUIREMETS

4.1.2.a i Daily, verify the presence of potential on the offsite power line.

ii Monthly, manually start the diesel generator and run loaded for 30
minutes using an electric motor-driven pump as a load.

4.1.2.b i Once per 12 months. verify that the pumps satisfying the requirements of
this specification ar capable of supplying water to the emergency makeup
line within 24 hours and will deliver at least 28 gpm of water.
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.1 FUEL STORAGE

3/4.1.2 SPENT FUEL POOL SUPPORT SYSTEM REQUIREMENTS

SURVELLANCB REQUREMENTS (continued)

ii Once per 12 monts, the spent fuel pool emergency makeup line shall be
determined to be OPERABLE by verifying its flow capacity to be at least
28 gpm.
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BIG ROCK POINT
PERMANENTLY DEFUELEO TECHNICAL SPECIFICATIONS

3/4.1 FUEL STORAGE

3/4.1.3 FUEL STORAGE GENERAL REQUIREMENTS

LIMITING CONDITIONS FOR OPERATION

3.1.3 The following limitations shall apply to the storage of spent fuel in the spent fuel
pool.

a. The storage of materials in the area directly between rack B and the east
wall of the spent fuel pool is prohibited.

b. Only spent fuel with a decay time of greater than one year will be stored
in the outer three rows of the fuel rack adjac-' to the south wall of the
fuel pool.

APPLICABILITY: When irradiated fuel assemblies are stored in the Spent Fuel Pool.

ACTION: With the requirements of this specification not met suspend fuel handling
opera:ions and perform a prompt invesugation to dennrmine the cause and
initiate appropriate corrective actions.

SURVE:IJANCE RE UREME

4.1.3 a. Upon completion of any activity involving movement of components
in the spent fuel pool, verify that the requirements of Specification
3.1.3.a have been met.

b. Upon completion of any fuel handling activity which involves
movement of fuel into the fuel rack adjacent to the south wall of
the spent fuel pnrl, verify that the storage configuration satisfies the
requirements tf Spea ification 3.1 .3.b. Performance of this
surveillance is not required after September 15, 1998.

~~~~~~~~~~3.-6
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Bi 6 ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.2 FUEL HANDLING

3/4.2.1 FUEL HANDLING SUPPORT SYSTEM REQUIMENTS

LIMITING CONDITIONS FOR OPERATION

3.2.1 a. A fixed gamma radiation monitor, having the same setpoint as the
monitor required by Specification 3. 1. .c, shall be capable of initiating
containment ventilation valve closure, or CONTAINMENT CLOSURE
shall exist at the containment ventilation valves.

b. For all dther containment penetrations or openings, CONTAINMENT
CLOSURE shall exist.

APPMICABILIT: When handling fuel inside containment.

ACTION: With the requirements of this specification not met, place fuel assemblies
in a safe condition, and suspend fuel handling activities inside
containment.

SURVEI- ANCE REQUIREMENTS

None.
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.2 FUL HANDLING

3/4.2.2 FUEL HANDLING GENERAL PIEQUIREMENTS

LIMITING CONDITIONS FOR OPERATION

3.2.2 Fuel handling operations shall conform to the following requirements:

a. Movement of spent fuel into and out of the storage racks or inspection
stations shal be restricted to one assembly at a time.

b. Radiation levels at the spent fuel pool filter sock tank ara shall be
maintained at less than 50 mrem/hr.

APPLICABILTY: When handling fuel in the spent fuel pool.

ACTION: a. With the requirements of Specification 3.2.2.a not met, place
irradiated fuel assemblies in a safe condition. Conduct a prompt
investigation to determine the cause and initiate appropriate
corrective actions.

b. With the requirements of Specification 3.2.2.b not met, suspend
fuel handling operations and conduct P prompt investigation to
determine the cause of increased radiation levels. Fuel handling
may resume if it is determined that increasd radiation levels have
not been caused by the handling of fuel in the spent fuel pool.

SURVEI. ANCE .,REI .EM

4.2.2 a. Once per 8 hours during fuel handling operations and upon
completioa of fuel handling activities, monitor the radiation levels
in the spent fuel pool sock tank aea to verify that the requirements
of Specification 3.2.2.b a met.

4-8
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.3 CONTROL OF HEAVY LOADS

LIMITING CONDITIONS FOR OPERATION

3.3.1 Handling of heavy loads over or in the spent fuel pool shall conform to the following
requirements:

a. Use of the reactor building gantry crane over the spent fuel pool for loads
exceeding 24 tons is prohibited.

b. With the exception of the fuel transfer cask, or other cask specifically
approved by NRC for use in or over the spent fuel pool:

i. No cask shall be moved over spent fuel stored in the spent fuel
pool.

ii. Cask handling operations shall be limited to the southwest corner of
the spent fuel pool.

iii. No fuel shall be stored in the fuel storage racks adjacent to the cask
handling area in the southwest corer of the spent fuel pool during
cask handling operations.

APPLCABILITY: When fuel is stored in the spent fuel pool.

ACTION: With the requirements of this specification not met, immediately place the
crane load in a safe condition, and suspend further load handling activities
with the reactor building gantry crane. Load handling shall not resume
until permission has been obtained from the Site General Manager.

SURYVTl ANCB RIEns_

None
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.4 SPAIED SOURCE CONTARM NATION

LIMITING CONDITIONS FOR OPERATION

3.4.1 Each sealed source containing more than 100 microcuries of beta or gamma emitting
material, or more than 10 microcuries of alpha emitting material shall not have
removable contamination which exceeds 0.005 microcuries.

APPLICABIIJT: At all times.

ACTION: 1. Each sealed source with removable contamination in excess of the
above limits shall be immediately withdrawn from use and either
decontaminated and repaired, or disposed of in accordance with
NRC regulations.

a. A special report shall be submitted to the NRC as indicated
by Specification 6.7.4.

SURVEILLANCE REQUIREMENTS

4.4.1 Except for 1) sealed sources which are stored and not in use, and 2) start up
sources and fission detectors previously subjected to core neutron flux, sealed
sources containing rdioactive materials in any form other than gas and with a
half-life greater than 30 days (excluding ,H 3) shall be tested for contamination at

:ast once per six months by the licensee or other person specifically authorized by
the NRC or an Agreement State to perform such services. The test method shall
have a detection sensitivity of at least 0.005 microcuries per test sample.

a. Sealed sources requiring testing by this section, but exempted on the basis
of not being in use, shah have been tested within 6 months prior to being
transferred or put into use.

~~i~~,,'3/4-10
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.0 APPICABJIITY

BASES

3.1 This specification defines specifically when the other specifications in Section
3/4 are applicable.

3.02 This specification defines those conditions which must be met in order to
comply with the terms of a Limiting Condition of Operation and its
associated Action requirement.

30.3 This specification provides that entry into a specified Applicability condition
may be made only when (a) the full complement of required systems,
equipment and components are OPERABLE and (b) all other parameters as
specified in the Limiting Conditions for Operation are met without regard to
allowable deviations and out of service provisions contained in the Action
statements.

The intent of this provision is to ensure that activities are not initiated with
required equipment inoperable or other specified limits being exceeded.

4.0A This specification establishes that, unless otherwise spzcifiod, surveillances
must be performed during the specified applicable conditions for which the
requirements of the Limiting Conditions for Operation apply. The purpose
of this specification is to ensure that surveillances are prformed to verify the
operational status of systems and components and that parameters are within
specified limits to ensure safe operation of the facility when the plant is in a
specified Applicability condition. The specification also establishes that
surveillance requirements do not need to be performed when the facility is in
a condition for which the requirements of the associated Limiting Condition
for Operation do not apply.
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.0 APPLICABILITY

BASES (continued)

Z4.2 IThis specification establishes how long the specified time interval for a
surveillance requirement may be extended. The intent of providing this
allowance is to facilitate surveillance scheduling to account for conditions that
may not be suitable for conducting the surveillance. It is not intended that
this provision be used repeatedly as a convenience to extend the suiveillanc,
intervals beyond those specified.

The allowable extension provided by Specification 4.0.2 is based on
engineering judgement and the recognition that the most probable result of
any particular surveillance is confonmence with the surveillance requirement.
These provisions are sufficient to ensure that the reliability demonstrated
through surveillance activities is not significantly degraded as a result of an
extended interval.

4.0.3 The provisions of this specification set forth the criteria for determining
compliance with the OPERABHITY requirements of Limiting Conditions for
Operation. Under these criteria, equipment, systems or components are
assumed to be OPERABLE if the associated surveillance activities have been
satisfactorily performed within the specified time interval. Nothing in this
provision is to be constnred as definig items OPERABLE when they ar
known to be inoperable even if they meet their associated surveillance
requirements.

40Q.4 This specification ensures that the surveillance activities associated with a
Limiting Condition for Operation have been performed within the specified
time interval prior to entry into specified applicability conditions. The intent
of this provision is to ensure that surveillance activities have been
satisfactorily demonstrate on a current basis as required to meet the
OPERABLXITY requiren,:nts of the Limiting Condition for Operation.

Unless a specification states otherwise, applicable surveillance activities must
be performed within the stated surveillance interval prior to placing the
associated item in an OPERABLE stas.

~~i.i~~~ ~B3-2
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.1 FUEL STORAGE

3/4.1.1 SPENT FUEL POOL PARAMETERS

BASES

3. 1.1. Spent Fuel Pool water level is normally maintained at elevation 630' 6".
This is the elevation of the discharge overflow weir (reference drawing
0740G40153).

Emergency cooling of the pool water is accomplished by a 'feed and bleed"
method that adds cooler inventory to the pool and removes the hotter
inventory at the discharge weir. The minimum level required by this
specification will ensure that the initial mass of the water in the pool is
consistent with the spent fuel pool thermal analysis which concludes that feed
and bleed is a viable cooling method for the spent fuel pool. This level
allows operational flexibility by allowing interruption of spent fuel pool
cooling when dictated by operational needs. Maintaining water level above
the minimum level ensures the FHSR assumption of 20 feet of water over
stored fuel is satisfied and that iodine removal in the event of a fuel handling
accident is consistent with the iodine removal factors stated in Regulatory
Guide 1.25.

The ACTION of this specification requires immediate suspension of activities
that can result in draining the pool to minimize the loss of inventory and
allow for the -storation of the water level. The fuel assemblies and crane
loads must be placed in a safe configuration; and further fuel movement
suspended until level is restored. This action will minimize the probability of
a fuel handling event before the water level is restored. However,
containment closure is required within 24 hours to minimize a release if an
event were to occur and the water level is not available to support the
thermal analysis or the radiological mitigating effects of scrubbing or
shielding.

4 1.1 a Based on empirical data, the rate of water loss from normal evaporation in
the Spent Fuel Pool is not expected to exceed 0.1 gallons per minute
(correspond.g to less than a half inch los in water level per day). As a
result, the specified frequency for mottoring Spent Fuel Pool water level
provides for early detection of decreasing water level and provides assurance
that water level will not drop to a level significantly less than the specified
level during the interval between readings. The level specified may be
verified by monitoring level instrumentation in the Control Room, or by
visual inspection of the spent fuel pool itself.

X3.1. 1.b The allowable spent fuel pool temperatures are defined by ihe structural
analysis of the concree pool and the criticality determination for the spent
fuel in the racks.
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.1 UEL STORAGE

3/4.1.1 SPENT FUEL POOL PARAMETERS

BASES

The cr'ality analysis performed for the spent fuel pool expansion
determined that K (neutron multiplication factor) is less than 0.95 at the most
reactive temperature, which is greater than the minimum specified
temperature of 40 °F. This temperature ensures that freezing of the spent
fuel pool will not occur.

The maximum allowable pool temperature is based on the spent fuel pool
structural analysis. The analysis concluded that adequate structural capacity
exists if the spent fuel pool is maintained at a temperature of less than
150 FP.

The ACTION of this specification leads to restoration of ac-table
temperatures in the spent fuel pool. The manner of temperature restoration
is not specified; the support systems reuired by Specification 3.1.2 provide
assurance that spent fuel pool cooling can be restored.

4.1..b Spent fuel pool water temperature is verified twice per shift (once per
approximately 4 hours) in order to permit early detection of abnormal spent
fuel pool cooling. This ensures that corrective action can be promptly taken.

3.l.cs Maintaining the Spent Fuel Pool area radiation monitor operable as specified
in this section permits meeting the criticality accident monitoring
requirements of 10 CFR 70.24(a)(2). The fixed gamma radiation monitor
provides an indication of spent fuel pool criticality and elevated radiation
levels that may be indicative of a release. Raising alarm settin beyond 20
mr/hr may be necesary during activities which involve lifting irdiated
components out of the pool or near its surface. When the opon Jo raise the
alarm stpoint is exercised, the revised alarm setpoint must continue to meet
the criticality detectiov criteria of 10 CFR 70.24(aX2).

4. .l.c The surveillance requirements am intendd to provide confidence iii
instument performance. Accptable methods for performing a CHANNEL
CHECK include comparing the indicated channel output unda existing plant
conditions, or comparing channel output to that of a portable radiation
instrument.

The ACTION associated with this specification will provide the equivalent
monitoring capability at a level that is approved by 10CFR70.24(a)(2).
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

34l FTIEL STRAGE

3/4.1.2 SPENT FUEL POOL EMERGENCY SUPPORT SYSTEM
RBQUIRWMES

BASES

B3L2 Maintaining a diesel generator as an alternate source of AC electrical power
provides redundancy in the power supply to an electrically-driven water
source. This redundancy in power supplies to an electric-motor driven pump
ensures that a loss of off-site power will not result in a loss of emergency
.nakeup cooling to the spent fuel pool. In the event no ac power source is
available, a pump not requiring ac electrical power will provide emergency
makeup cooling to the Spent Fuel Pool. Acceptable options would include
provisions to make connections from the alternate equipment to on site
systems. Requiring the availability of a diesel generator within 24 hours is
consistent with the slow rae of beat up of the spent fuel pool (calculated to
be approximately 1 *F per hour under highest heat load conditions), and is
also consistent with the low rate of spent fuel pool water inventory loss due
to evaporation (discussed in the basis for Specification 4.1.1 .a).

The pump performance requirements are to supply at least 28 gpm of water,
at less than 100 degres F, to the spent fuel pool. These paameters satisfy
the design requirements of the emergency makeup cooling that is used in the
structural and thermal hydraulic analysis of the spent fuel pooi.

Sources and required inventories of water to be used a the makeup supply
are not specified. A number of preferred sources, such as demineralized
water, treated waste -ad condensate storage tank inventory would normally
be used; however, water from Lake Michigan is also available and would be
used in the even these tanks should be emptied or otherwise disabled. For
purposes of emergency makeup or emergency cooling, lake water has
sufficient purity for use in the spent fuel pool.

The use of the emergency makeup line will ensure that the supply of
emergency makeup cooling water is at the same location that used in the
thermal hydraulic analyis. This will ensure that natural circulation will
occur throughout the spet fuel pool, cooling is provided to an the spent fuel
asembes and localized boiling does not occur.

The ACTION of this specification ensures that an analyzed spent fuel pool
cooling source (28 gpu of water at a temperature not greater than 100 °F)
will be available. Alowing 24 hours to establish this alternate source is
consistent with the slow heatup of the spent fuel poo! (calculated to be
approximately I 'F per hour under highest heat load conditions).
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PEWNENTLY DEFUELED TECHNICAL SPECIFICATIONS

4M 1 FUE STORAQG

3/4.1.2 SPENT FUEL POOL EMERGENCY SUPPORT SYSTEM
REQUURElENTS

BASS3S

44,2 The surveillance equiremets of this specification provide assurance that
needed equipment will perform as required.
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BIG ROCK POINT
PERMANENTLY DEFUELED TECHNTCAL SPECIFICATIONS

3/4.1 UEL STORAGE

3/4.1.3 FUEL STORAGE GENERAL REQUIREMENTS

BASES

3. 13 The placeent of material in the spent fuel pool is restricted to ensure that
the flow paths required to supply cooling to the spent fuel assemblies stored
in the racks ar clear. Natural circulation will develop across the spent fuel
assemblies as buoyancy changes in the water due to heat transfer results in
the warmer water rising to the top of the pool. Storage of material between
the ees wall and Rack B can resuh in disruping the natural circulation
panrns required for heat transfer in the pool and adversely affect the cooling
flow to various spent fuel assemblies. (his storage restriction applies only
to the space directly b"tween Rack B and the east wall of the spent fuel
pool.)

The south wall provides the least amount of shielding with respect to the
thickness of the other spent fuel pool walls. The activity level of the spent
fuel stored closest to the south wall is restricted to minimize the radiological
field through the wall.

The ACTION to suspend fuel handling operations and perform correctiv
actions will ensure that the coolable geometry and ALARA considerations of
the spnt fuel pool are established before fuel movement resumes.

4.1f3 The surveillances required by this specification provide assurance that the
spet fuel pool storage configuration continues to be satisfactory after fuel or
other components have been handled in the spent fuel pool.
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.2 UEL HANDLING

3/4.2.1 FUEL HANDLING SUPPORT SYS EM REQUIREETS

BASES

L2. iiThe requirement to maintain the capability to have automatic closing
capability at the containent ventilation valves, or alternatively, to have
CLOSURE established at these valves provides assurance that a release
resulting from a fuel handling accident will not bI significant.

3.2.1b This specification assures that no significant release will occur through any
openings which may be made in the containment shell during the
decommissioning process. CLOSURE, as opposed to leak-tightness, is
specified, since there is no propelling force associated with analyzed fuel
handling accidet.
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PERMAENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.2 FUEL HlANDUG

3/4.3.1 FUEL HANDLING GENERAL REQUIREMENTS

BASES

3..2 'The movement of spent fuel is restricted to one assembly at a time to
minim;ze the consquences of a fuel handling accident to those analyzed for
the drop of a single assembly.

The ACTION associated with this specification is required to place fuel
assemblies in an analyzed configuration.

The rodiation level within the spent fuel filter sock tank area is restricted to a
value which assures that stored fuel is not making an excessive contribution
to radiation levels in the area adjacent to the south wall of the spent fuel
pool.

The ACTION associated with this specification is required to permit
determining the cause of the increased radiation levels, and specifically to
6cernnine if stored fuel is the cause of the increased levels.

42.2 2 The frequency of performing the required radiation monitoring will provide
assurance that increased radiation levels in the filter sock tank area caused by
placement of fuel in the spent fuel pool will not be undetected. The radiation
readings should be taken at a disnce from the wall which satisfies ALARA
considerations and satisfies the geometric requirents to consider the spent
fuel pool wall as a plane source. This distance (or location) will be governed
by pplicable radiation monitoring procedures.
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PERMANEXTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.3 CONTROL OF HEAVY LOADS

BASES

3.3 .a This specification reflects a cee condition rulting from the spent fuel
pool hearings. The fuel storage racks adjacent to the cask handling area are
Racks D and E, as described in the FHSR.

3.3. .b This spccifcation reflects a requirem t stated in NRC SER dated May 15,
1981, related to the expansion of the spcat fuel pool storage capacity.
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

3/4.4 SE_ r_. SOURCE CONTAMINATION

BASES

34 1 The limitation on removable contamination for ources requiring leak testing
mets the limits of 10 CFR 70.39 for sources containing plutonium. The
limitaton provides assurance that leakage from sealed sources covered by the
specification will not exceed allowable inake values.

The ACTION ensures that sources exhibiting leakage are controlled in
accordance with NRC regulations.

4.4.1 For purposes of testing, the specification categorizes sealed sources into two
groups (in use, or stored and not in use), with surveillance requirements
commensurate with the probability of damage to a source in that group.
Those sources which are frequetly handled require more frequent testing.
Sealed sources which are continuousl enclosed within a shielded mechanism
(such as sealed sources within rdiation monitoring devices) are considered to
be stored and need not be tested unless they are removed from the shielded
mechanism.
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

5.0 DESIGN FEATURES

5.1 SITE

5. 1.1 LOCATION

The plant site, consisting of approximately 600 acres, is located in
Charlevoix County, Michigan, about 4 miles northeast of Charlevoix,
Michigan, and about 11 miles west of Petoskey, Michigan.

5.2 STORAGE OF SPECIAL NUCLEAR MATERIAL

5.2.1 CRITICAUTY

The spent fuel storage racks are designed and shall be raintained with
sufficient cent-to-center distance between stored fuel assemblies to ensure a
kI less than or equal to 0.95 when the racks are flooded with unborated
water.

Fuel inspectio stations, if installed, shall be designed and maintained with
sufficient centr-to-centcr distance between fuel assemblies placed in the
inspection stations to ensure a kr less than or equal to 0.95 when flooded
with unborated water.

The fuel loading per axial centimeter of any assembly placed in the Spent
Fuel Pool shall be less than or equal to a maximum of 28.3 grams of U 5" or
equivalent.

5.2.2 WATER LEVEL

The Spent Fuel Pool is designed to maintain a normal water level of 630 6"
and to prevent unintentional draining bilow the syphon breaker which is at
elevation 630' 4'.

5.2.3 COOLING

The configuration of storage racks placed in t.e spent fuel pool allows for
adequate circulation of water to prevent localized pool boiling and excessive
thenntlly-induced loads in the spent fuel pool concrete sucture.
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

5.0 DESIGN FEATURES

5.2.4 CAPACITY

Subject to the limits listed below, the fuel pool is designed for and shall be
maintained with a storage capacity of no more than 441 fuel assemblies. In
addition, fuel pins which have been removed from fuel assemblies may be
stored in the pool, provided there are an adequate number of pin positions
not containing fuel in the stored spent fuel assemblies. The following limits
apply to the amount of special nuclear material which may be stored in the
Spent Fuel Pool:

* 2500 kilograms of contained uranium 23:i.
~~* 10.32 grams of uranium 235 as contained in fission counters.

* 150 kilograms of plutonium contained in PuO2-UO2 fuel rods.
5 curies of plutonium encapsulated as a plutonium-biryllium
source.

5.3 REACOR

5.3.1 STATUS

The reactor is not licensed for power operation. Fuel shall not be placed in
the reactor vessel.
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PERMANENLY DEFUELED TECHNICAL SPECIFICATIONS

6.0 ADMINISTRATIVE CONTROLS

6.1 RESPONSMIBLITY AND AUTHORITY

6.1.1 SITE GENERAL MANAGER

Th Site General Manager shall be respor-sib, or overall facility operation, and
for periods of absence shall delegate in writing the succession to this
responsibility. Unless otherwise specified, the Site General Manager's delegate
has authority to perform all actions and grant approvals assigned by these
specifications to the Site General Manager. The Site General Manager may
delegate specific tasks to other individuals who .nay perform those tasks whether
the Site General Manager is absent or present at the site.

6.2 ORGANIZA QION

6.2.1 REPORTING RELATIONSHIPS

On-site organization and corporate reporting relationship shall be established for
activities affecting safety of the facility.

a. Lines of authority, responsibility and communication shall be established
and documented in facility administrative procedures.

b. The Site General Manager shall be responsible for safe operation of the
facility and shall have control over those on-site activities necessary for
safe operation and maintenance of the facility. The individual filling
this position shall report directly to the Senior Nuclear Officer.

c. The individuals who perform audits, surveillances and independent
safety reviews report to the Manager, Nuclear Performance Assessment
Department.
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PERMANENTLY DEFUELED TECHNICAL SPECIFICATIONS

6.0 ADMINISTRATIVE CONTROLS (continued)

6.2.2 FACILITY ORGANIZATION

The facility organization shall be subject to the following:

a. Each on-duty shift shall be comprised of at least the minimum shift crew
composition shown in Table 6.2-1.

b. All fuel handling operations shall be directly supervised by a Certified
Fuel Handler who shall have no other concurrent responsibilities during
this operation. Certified Fuel Handlers shall meet qualifications set
forth in the station's administrative procedures.

c. A qualified Radiation Protection Technician shall be on site during fuel
handling operations and during specific work activities which have
potential to result in release or spread of radioactive material. At other
times when fuel or other radioactive material is stored on site, an
individual qualified in radiation protection procedures shall be present on
site.

d. Administrative procedures shall be implemented to limit the working
hours of the facility staff who perform safety related functions. These
individuals include the minimum shift crew required by Table 6.2-1, key
maintenance personnel and Radiation Protection Technicians.'

Adequate shift coverage shall be maintained without routine heavy use
of overtime. However in the event that unforeseen problems require
substantial amounts of overtime to be used, the following guidelines
shall be followed:

(1) An individual should not be permitted to work more than 16
hours straight.

(2) An individual should not be permitted to work more than
16 hours in any 24-hour period, nor more than 24 hours in any
48-hour period, nor more than 72 hours in any 7-day period.

The overtime: restrictions of this section apply only to periods when spent fuel is stored in the
Spent Fuel Pool. or when spent fuel handling or radioactive waste handling activities are
conducted.

T:e length of time required to conduct shift turnover is considered to be part of the work
break period. and is not added to the work period.

6-2
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6.0 ADMINISTRATIVE CONTROLS (continued)

(3) A break of at least 8 hours should be allowed after continuous
work periods of 16 hours duration.'

Any deviation from the above guidelines shall be authorized in
accordance with established administrative procedures and with
documentation of the basis for granting the deviation. Administrative
procedures shall include a requirement to review individual overtime on
a moodhly basis in order to verify that excessive hours have not been
assigned. Routine deviations from the above guidelines is not
authorized.

'The length of time required to conduct shift turnover is considered to be part of the work
break period, and is not added to the work period.
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6.0 ADMINISTRATIVE CONTROLS (continued)

TABLE 6.2-1: MINIMUM SHIFT CREW COMPOSITION
DURING PERMANENTLY DFTnU- ' CONDITION

STAFFING
POSION' REQUIRED

Shift Supervisor 2 or Control Operator' 1

Auxiliay Operator 1

At least one position shall be filled by a Certified Fuel Handler. This provides asurace that appropriate
respons to events involving fuel stored in the spent fuel pool will be maintained.

2 The individual designated as the shift supervisor is not required to bold a Senior Reactor Operator License:
j however. if this individual does bold a valid Senior Reactor Operator license. or holds an SRO license limited to

fuel handling. that individual will satisfy the requirement to have a Certified Fuel HaJller on shift.

Although the normal work station for this position is in the control room. the control room is not required to be
staffed when the rcactor is defueled

6-4
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6.0 ADMINISTRATIVE CONTROLS (continued)

6.3 STAFF OUAIFI CATIONS

Each member of the facility management and supervisory staff shall meet the
minimum requirements of ANSI N18.1-1971 for comparable positions. The
individual responsible for radiation protection functions shal meet the minimum
requirements of Regulatory Guide 1.8, September, 1975.'

6.4 TRAING

A retraining and replacement training program for the facility Certified Fuel
Handlers shall be conducted in accordance with an NRC approved training
program. A training program for the facility staff shall be implemented and shall
meet the requirements and recommendations of Section 5.5 of ANSI N18.1-1971.

6.5 REVIEW AND AUDIT

6.5.1 Requirements for on-site and off-site reviews and audits are described in
CPC-2A, Quality Program Description.

6.6 PRCE1UTRES AND PROGRAMS

6.6.1 PROCEDURES

6.6.1.1 S

Written procedures shall be established, implemented and maintained for safety
related structures, systems components and safety actions defined in the Big Rock
Point Quality List. These procedures shall meet or exceed the requirements of
ANSI N18.7, as endorsed by the Quality Program Descripton (CPC-2A).

6.6.1.2 Review and Aproval

Requirements for review and approval of procedures (and revisions thereto)
required by this section are described in CPC-2A, Quality Program Description.

' As applied to this specification. 'equivalent", as used in Regulatory Guide 1.8 for the
bachelor's degree requirement. may be met with four years of any one or combination of the
following: (a) formal training in science engineering, or (b) operational or technical experience
and training in nuclear power.
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6.0 ADMINISTRATIVE CONTROLS (continued)

6.6.1.3 Temporary Changes

Requirements for making temporary changes to procedures which fall within the
scope of this section are described in CPC-2A, Quality Program Description.

6.6.2 PROGRAMS

The following programs shall be established, implemented and maintained:

6.6.2.1 Radiation Protection Proram

Procedures for personnel radiation protection shall be prepared consistent with
the requtements of 10 CFR Part 20 and shall be approved, maintained and
adhered to for all operations involving personnel radiation exposure.

6-6
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6.0 ADMINISTRATIVE CONTROLS (continued)

6.6.2.2 High Radiation Area

6.6.2.2.1 Dose Rates less than 1000 Millirem per Hour

In lieu of the "control device' or "alarm signal" required by
Paragraph 20.1601(a) of 10 CFR Part 20, each high radiation area in which the
:ntensity of radiation is less than 1000 mrem/hr at 30 cm (12 inches) from the
radiation source or from any surface which the radiation penetrates shall be
barricaded and conspicuously posted as a high radiation area and entrance thereto
shall be Lntrolled by the use of a Radiation Work Permit (RWP). Radiation
protection qualified personnel or personnel continuously escorted by radiation
protection qualified personnel may be exempt from working under an RWP
during the performance of their assigned radiation protection duties in high
radiation areas with exposure rates of less than 1000 mrem/hr, provided they are
otherwise following facility radiation protection procedures for entry into such
high radiation areas. Any individual or group of individuals permitted to enter
such areas shall be provided with or accompanied by one or more of the
following:

a. A radiation monitoring device which continuously indicates the radiation
dose rate in the area, or

b. A radiation monitoring device which continuously integrates the
radiation dose rate in the area and alarms when a preset integrated
dose is received. Entry into such areas with this monitoring device may

If(~I ~be made after the dose rate levels in the area have been established and
personnel have been made knowledgeable of them, or

c. A radiation protection qualified individual (e.g., Health Physics
Technician) with a radiation dose rate monitoring device, responsible for
providing positive control over the activities within the area.

6.6.2.2.2 Dose Rates greater than 1000 Milliren per Hour

In addition to the requirements of 6.6.2.2.1, areas accessible to personnel with
radiation levels greater than 1000 mrem/hr at 30 cm (12 inches) but less than 500
rd/hr at I meter from the radiation source or from any surface which the
radiation penetrates shall be provided with locked doors to prevent unauthorized

lj Myentry, and the keys shall be maintained under administrative controls specified in
the facility administrative procedures. Doors shall remain locked excep during
periods of access by personnel under an approved RWP. The dose rate levels in
the immediate work areas and the maximum allowable stay time for individuals
in that area shall be communicated to the individuals. In lieu of a stay time
specification. direct or rerr te (such as closed circuit TV cameras) continuous
surveillance may be made by personnel qualified in radiation protection
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6.0 ADMINISTRATIVE CONTROLS (continued)

procedures to provide positive exposure control over the activities being
performed within the area.

For individual high radiation areas accessible to personnel with radiation levels
of greater than 1000 mrem/hr that are located within large areas where no
enclosure exists for purposes of locking, and no enclosure can be reasonably
constructed around the individual areas, then that individual area shall be
barricaded, conspicuously posted, and a flashing light shall be activated as a
warning device.

6.6.2.3 PROCESS CONTROL PROGRAM (PCP)

6.6.2.3.1 Changes to the PCP

Changes to the PCP shall become effective after approval by the Site General
Manager.

6.6.2.3.2 Reports

Changes to the PCP shall be submitted to the Commission in the Radioactive
Effluent Release Report for the period in which the changes were made effective.
This submittal shall contain sufficiently detailed information to support the
rationale for each change and a determination that the change did not reduce the
overall conformance of the solidified waste product to existing criteria for solid
wastes.

6.6.2.4 OFFS[TE DOSE CALCULATION MANUAL (ODCM

6.6.2.4.1 Changes to the ODCM

Changes to the ODCM shall become effective after approval by the Site General
Manager.

6.6.2.4.2 Reports

Changes to the ODCM shall be submitted to the Commission in the Radioactive
Effluent Release Report for the period in which the changes were made effective.
This submittal shall contain sufficiently detailed information to support the
rationale for each change and a determination that the change did not reduce the
accuracy or reliability of dose calculations or setpoint determinations.

1~~~~~I,~6-8
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6 ADMINISTRATIVE CONTROLS (continued)

6.6.2.5 Radioactive Effluent Controls Proram

A program, conforming with 10 CFR 50.36a, for the control of radioactive
effluents and for maintaining doses from radioactive effluents to MEMBERS OF
THE PUBLIC as low as reasonably achievable. The progrm (1) shall be
contained in the ODCM, (2) shall be implemented by facility procedures, and (3)
shall include remedial actions to be taken whenever program limits are exceeded.
The program shall include the following elements:

a. Limitations on the operability of radioactive liquid and gaseous
monitoring instrumentation including surveillance tests and setpoint
determination in accordance with the methodology in the ODCM;

b. Limitations conforming to 10 CFR Pat 20, Appendix B, Table 1,
Column 2 on the concentrations of radioactive material released in liquid
effluents to UNRESTRICTED AREAS;

c. Monitoring, sampling and analysis of radioactive liquid and gaseous
effluents in accordance with 10 CFR 20.106 and with the methodology
and parameters in the ODCM;

d. Limitations conforming to Appendix I to 10 CFR Part 50 on the annual
and quarterly doses or dose commitment to a MEMBER OP THE
PUBLIC from radioactive materials in liquid effluents released from the
facility to UNRESTRICTED AREAS;

e. Determination of cumulative and projected dose contributions from
radioactive effluents for the current calendar quarter and current
calendar year in accordance with the methodology and parameters in the
ODCM at tst every 31 days;

f. Limitations on the operability and use of the liq ui d ad seous effluent
treatment systems to ensure that the appropriate portios of these
systems ae used to reduce releases of radioactivity when the proected
doses in a 31-day period would exceed 2 percent of the guidelines for
the annual doe or dose commitment conforming to Appendix I to
10 CFR Part 50.

g. Limitations conforming to the doses associated with 10 CFR Pat 50 on
the dose rate resulting from radioactive material released in gaseous
effluents to areas beyond thb SITE BOUNDARY;

h Limitations conforming to Appendix I to 10 CFR Pat 50 on the annual
and quarterly air doses resulting from noble gases released in gaseous
effluents from the facility to areas beyond the SITE BOUNDARY; and
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60 ADMINISTRATIVE CONTROLS (continued)

i i. Limitations conforming to 40 CFR Part 190 on the annual dose or dose
commitment to any MEMBER OF THE PUBLC due to releases of
radioactivity and to radiation from uranium fuel cycle sources.

b.s.2.6 Radiolgicgl Environmntal Monitoring Progam

A program shall be provided to monitor the radiation and radionuclides in the
environs of the faciliy. The program shall provide (1) representative
measurements of radioactivity in the highest potential exposure pathways, and (2)
verification of the accuracy of the effluent monitoring program and modeling of
environmental exposure pathways. The program shall (1) be contained in the
ODCM, (2) conform to the guidarce of Appendix I to 10 CFR Part 50, and (3)
include the following:

a. Monitoring, sampling, analysis, and reporting of radiation and
radionuclides in the environment in accordance with the methodology
and parameters in the ODCM;

b. A Land Use Census to ensure that changes in the use of areas at and
beyond the SITE BOUNDARY am identified and that modifications to
the monitoring program are made if required by the results of this
census, or alternatively, that critical rceptors are assumed to exist at the
SITE BOUNDARY or offsite location of highest dose consequence; and

c. Participation in a Interlaboratory Compuison Program to ensure that
indepndent chocks on the precision and accuracy of the measurements
of radioactive materials in environmental sample matrices ar performed
as part of the quality assurance program for environmental monitoring.

6.6.2.7 Fire Prection Proram

A fire protection program meeting the requirements of 10 CFR 50.48(0 shall be
maintained.

6.7 REPORMTNG RIOUEENS

The reports identified in this setion shall be submitted in accordance with
10 CFR 50.4.

6.7.1 ANNUAL RADIATION EXPOSURE REPORT

An annual report of radiation exposures received during the previous calendar
*ear shall be submitted prior to March I of each year. This report shall tabulate

the numbers of facilitj. auility and other personnel (including contractors)
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I PROCEDURAL AND SURVELLNCE REQUIREMENTS (Rteoute r nid SPefcatIodN )

1. GASEOUS EfLUENTS

1.1 Redioctrt SGmmm Effkiurt Mmttonm atnomtion

1.1.1 R nquimut:

The radoactiv gasous fflunt moitoring instrumentation cnnels shown in
Tble I.A-1 Id be Operabl with thir altrm/trip t points set to insure that the
bnits f this Offit Dos Ccllation Manul (ODCM) Soctin I, Requrment 1.2.1

en not xedm . The arm/trip set points of thrs dchmM ihol be detwnined
and ajut d in ccordanc with the methodology od parmters of Section II, part
1.1 of thd OOCM.

1.1.2 Action:

a. With gaseous radioctiv efflunt monitoring instrmntation chanil alrr/trip
st po-t i conservtiv than requir by the above speification, supnd the
r *ela f radoactive ffkmnt montored by the affected dcml or declr the
hmdl inoperbl, or change the st point so it is accptaby consrvtive.

b. With las thn the minini numer of gaosus ffuent monitoring
itnrumrt n dcane s Operabl, take the action shown in Tabl I.A-1. Exert best
efforts to ritr the inttnument to Oprabl status within 30 days nd, if

succ , explain in the next Radioactive Effluent RNam Report why the
inoprlty ws not corecd in a tf y marn r.

1.1.3 Surviminc Requirnent:

Each radictive fflent monitoring instrumentation chunnl shl be demonstrated
Opsfld by perfomane of the Chww Check. Source Check, Channl Calbration
an C-al Fhictonal Tei t tho frqunO srown in Tdbe I.A-2.

1.1.4 Bc

The rdiactive goi. effunot Imtrnom atitn is provide to indate nd qantify
renMe ef radiretin mtial d r cn tul or pontial rdeaI of gWous

tflbe wt d tdht cmntb miy be e*ped. - applcbtoe te kit much rleast
The d rotm paint f the ir nnM nts sd be cuca d md adjsted in
accordw cwitb the msthodolgy nd pwmrters of Section . prt 1.1 of this
ODCM to unr that the arm w occur ior to exceeng the knits of 10 CFR
Prt 20.

Btyonl 93 days post shutdown (the time at which this OOCM is to replace the the
Opwrting Phan OCM). core plus ful pool inventory of gaseous and iodine fission
products is not suftcint to activate the high range noble gas monitor or
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Camu deo to mced EPA Protctiv Action Gudes I yond the Site Bimw ry.
Thus. m of iodn and high rige noble ga monitoor is not rquird by this OOCM.

Noble ga rodctiity motorhg bi not reqird afte hdl is rnmon from thu
spnt fl po With the rmoctor iopwrbSo d d hud removd from the spt hul
pool, thrw wi be no Asou of noble ga prent to require dch monitorng.
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TABLE LA-1

GASEOUS RADIOACTIVE EFFLUENT MONITORING INSTRUMENTATION
MINIMUM
CHANNELS

INSTRUMENT OPERABLE ACTION

1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM ANO
AUTOMATIC TERMINATION OF RELEASE

None NA NA

2. STACK GAS EFFLUENT SYSTEM

a. Noble Ga Activity Monitorb (1 1

k. Patiaulat Srplor (1) 2

c. Sanplr Row Rte Monitor (1) 2

At t1 tiknm tnlb othvwie noted
b Optiaon rai when fuel is tord i spent l pool only

ACTION 1 * With Stack NIobe G# chmd l mopabl, effliimt reMNee vi tirs pathway mry contrm
proiMrd rak sm *re natyzed by gamma spetnim any at a lower hit of tKdeet of at bWt 10
iiroa le rt lest once pr 24 houm

ACTION 2 - With the d n in opwrbl, *fflmtt relsum vi this pathway my contu provided tbht dthr
reactor bung conbtioso *ir monitor r-pono is evaluated, or grab snpl of reactor bding i* a tlkn
ad nalyzed for prticu activi ty, at lWt one per 24 hors for calation of relu quntdti.



OCUM Sectir I DK-m Aw 0
Poeg 5 d 31

TABLE I.A12

RADIOACTIE GASEOUS EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REQUIREMENTS

CHANNE
CHANNEL SOURCE CHANNEL FUNCTIONAL

ISTRUMENT CHECK CHECK rCALBRAIO TEST

1 GROSS RADOOACTIVTY MONITOR PROVING ALARM AND
AUTOMATIC TERMINATION OF RELEASE

None NA NA NA NA

2. STACK GAS EFFLUENT SYSTEM

a. NeA GS ActMty 0Mut O M A(2) 01)

b. Pukltia -plr W NA NA NA

c. Sw-ai Flaw RH Mt 0 NA A NA

No is d
aNeA po a*c y -Mr r pi ilu aemIk mi fiW is dmdmrgW frm ft fwM p*W
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1.2 GASEOUS EFFLUENTS OSE RATE

1.2.1 RAirmq nt:

The dio rate de to rai ctive materiab rdeI in gomus offlumt from
the its to oaro at Iand ym the he bouary (a Fiops 2.1) al be
imited to the flowin:

a. For nobb go: Los tLh or equal to 600 nramlyr to th total body dm
iks than or qual to 3000 wrmuyr to the i. and

b. For iodn131, for ikmr133, for tritiun md fer al raionudoos i prtiuato form with
half iva pgret t m 8 daye Ls than or oqual to 1500 nmineyr to any rgan

1.2.2 Action

With the dos rots aerag or a prid of - bowr xesdng the above kits (naod
redomnucide cauctratirn hiauy avrag > 10 DAC), upon dbcvry, prIpty mtoro the
rlWem rats to within thd aaw lit(l).

1.2.3 Survdanc Rniqunimat

a. The dros rats due to nti psL in paou drflumntts ih be dota oed to
be wit the dobovo t i e armdac with tl mwtbodology i parameters
in the ODCM.

b. The do# rat duo to tritb and rl a io i padmJate frm with khf im patr
than 8 days in gm u offlnts shol bo dtnmined to be within the bits of 1.2.1 abon
by utizing the mwtoediley and prametr in Section of this OOCM with reproentativo
ample and anmly pe ormnd infwnrdmim with the samprib d aMyui prqam

apoflod in Tal LE-1.

1.24 Ba

Thb paifietios is prnid to alew the LUc e perationmdal R Il-y i n moe thoe iw
of 10 CFR 60, A»mkl L The -etaLa m faire rat tdoe qooedi i a ta -
the b ded dim rata o 10 CFR 20, ApLnf , Tile 2, CeIa 1, EffltS Ceimbrtlm
For Meber ofd the Pdc. Howeer, dt UL ca n l es pctW to - thd AARA
piosophy for atMplri offiluts to mur. dIoo to Utbs ik a 1 ad bIoyd to lto
boundary ra inizu d Wl tlha theo mon dosa of 10 CFR 60, Appan L

For rmbrs of the pubk who ay at tinm be within the it boudary. the occancy ef
that mmrntr of the pubic wi umsaly be ufficintty low to coneamoat for any incras i
dose rate due to atmorphric dpersion obove that for the site boundary.

.-ber. 1997
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1.3. Airbam Rdioactitv Doe

1.3.1 Requiremnte:

a. The air dm A to Wa Pe gi e rleaed in gameom fflent to reu t and beyond the sit
boundmry (s Figure 21) shl be imited o the folwing:

1) During any candar quarter Les th or equl to 5 mnra fo gamm radiation
and Im than or equal to 10 mnrd for beta radation, nd

2) During any canar yer: La than or equal to 10 mrds for gamn radition aid
lI than or ual to 20 mrds fAr bet radtion.

b. The dos to a mrbor of the pubic froa ibdbr131, Ionm 133, tritium and a radionucides
in particuat for with half ives grFatr thi 8 day in gaous offLuts ralaaed to ara
at am byond the *it bounday (se Figure 2.1) ahal be nited t the fulowi:

1) During ny candar quarter La thn or qul to 7.5 nmrn
to my orga and

2) Durr any calendar yor La than or qual to 15 nmm to

1.3.2 Actimo

With the calcuated dia from the relars of radiactiv matri aexcodhg ay of the above
nits, prepar and adndt to td Comnriin. withi 30 dap Spcial Report tt idntifie

thae caul(s for exced- g the Init and Sfi o the corr ctive a tbt hnve bIa takem
to reduco tld ralas d t op sd t o tao ob titnrc t t n t r that

lb" s p essl WMl hi in k CoUlal r it Wh b above kt.

1.3.3 Sunrmle Ruia-l

Caumative om cursiome far dot at eras uartr Nad ete calendar yew for
.-o cutr Mabe *t l be d et aed in accr ance t dwi -mhodogy and pram ars
i tLk OOC at ImIt u m r 31 de

1.3.4 Bisa

Tr pecifi m a iso provided to i itt the rquirmnent of Seti II., II.C, III.A and
IV.A of Apndi I, 10 CFR Part 50. Th Liting Condition for Opration inpamnts the
guides St forth n Sctionm I.B and H.C of Appndu x I. The action statemets provid the
rouird oprating flabHty and at the sm tin implament the guide t forth in
Setion IV A of Appatdi I to aour that the reom of radioactiv matril in airborn
ffluents to urestricted reas wil be kpt '" low a is reasnaby achivabhe.'

Septanber. 1997



OOCM SKcti I Docn Rev 0
Pop 10 of 31

The SUvr wnc Reiqmnn hrylemnt tih rs irmntb in Setion III.A of Appmdix I tht
conformnce with the guid of Appnix I be *hown by calcujtkn procedrs b d on
moddl an data such tt the actual oxpose of a meb of the pubic through ap prtopt
pathways I unfikl te be ibttitly wndwrstiNtd

The dos cculdation mthodology and pwMmrts sthibMd in Sction II of ths ODCM for
c Jculdtiq the doe de te th actud rleni rate of radoactive noble gasi, iodns nd
pwtticaiat iN irb aonm efitits re comitrt with the nhodolog y providd i Rogulptory
Guide 1.109, *'Cakteom ef Annul Om te Mm from Routin Rkaw of Rector
Effklnts for tm Purpse of Evakuating Corwpnce with 10 CFR Prt 50, Appdix I,'
Revion 1. Octobr 1977 and Regulatory Gui 1.111, 'Mthods for Estikmting Atmospheric
Trnsport nd Dispron of Glasou Efflhnts in Routin Rlease from Light-WaterCoolad
Reactors,' Revon 1, Jiy 1977.

The ODCM equatiom provdd for detemnr doses t and beyond the SITE BOUNDARY are
buwd upon hstorical mage atmophei condition.

September. 1997
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2. LIQU EFLM NIS

2,1 Raoactim Lul Effimt knritoin k httnmatt

2.1.1 Rquirmnt:

The renacti vequl ffu moitoring itnjrumntitm dcimde shown in Table .D-1 dial
be Operble with tbi aatrip st points at to ensu that requirement 2.2.1 of ODCM
Section I ae not ic-lde- The dmtWtrp mt points of thes dcihamds l bo dterrinid
amd alst*t in accirdun with the nmthodoogy and parnwtrs of part 2.2, Section II of
thi Offrit Dos Ca ratim Manm (ODCM).

2.1.2 Action:

a. With a Iqid radiactiva tffluit monitoing mtnmenttion chmdn alintrip st point less
coartvrt thn requirl by the abovw qpifiction, suspd the rnde of radoactid
iftumnt monitord by the affectd chamil or dldwa te cha dnr inopwrabl. or dhn the
St point o it is accptab conervatie.

b. With tha the ramriim mnunb of iquid ff t monitoring iutmrumntatio chamnn
Opwera , take J 4ctiom sMhwn in Table I.D-1 Exort bet ifforts to return the instnrunnt
to Operbl sttus withi 30 days end, if unsuc hlfl, explain ir the next Radioctive
Effuhont RdoAs Report why the ipoperbiiy was not corrected in timlty mrmr.

2.1.3 Servance rqmuirnmet

Edt rmaio acthim ffh t monitorin instrinmnttiojn chnnl hd be dmonstraltd Operble
by p orformanc of i Chaund Check, SoueC Chcd, Chmnl Caibrtion nd Channl
Fctionsl TAt operatM t the froquMcis shown in Table 1.0-2.

2.1.4 Beir

1N reotien IqS d t flu int rmnt i provided to idicat nd quantify rolias of
rdomctim meterid Si actual or potrtd rdleesm of Squid tffunnto such that conts
n-y be -pbd, - q-ka , to bt cdk rIemw. The ,f m it point for thes
kmnimmanU bme c- aeta d datS in ancrdn with thr mthodoogy nd
peramtars i the OOCM to mmu that the alar wis occu prior to uxcwdg the Uints of
1' CFR Part 20.
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TABLE I.D1

UQUIO RADIOACTIVE EFFLUENTMONITORING INSTRUMENTAT]N

MINIMUM CHANNELS
INSTRUMENT ERABL ACTION

1. GROSS RADIOACTIVITY MONITORS PROVIDING ALARM AND
AUTOMATIC TERMINATION OF RELEASE

None NA NA

2. GROSS BETA OR GAMMA RADIOACTIViTY MONITORS PROVIDING
ALARM BUT NOT PROVIDING AUTOMATIC TERMINATION OF RELEASE

,. LRqui Radwats Etfunt (1) 1

3. FLOW RATE INDICATING DEVICE

a. Liqdi Redwatn Efflunt Lin (1) 3

4. CANAL SAMPLE COLLECTION TANK

& OWDba 3wr (1) 2

At d tinm that bWm radwate i wp Cine is not olated

ACTION 1 - With the dnwrm inopab l offluwt rl"me may continu via this pathway providd that pior
to i-ttidq a ra om

a. At lust two indnpmndet swnples are atlyzd in accordanc with Tabe I.E4, and
b. The rdMme rate clations ands idharg r valving are virified by at last one todmcay

ulifml rmntr of the Facity Staff.

ACTlON 2 With th cdied ierpable., effliut rrleas vi ti pathway may coMtinm proided tt, at
leat I- war 24 hui, l mom arq cdlected and aalyzed for gro radoactMvity (bta r saom) at
a bwm W * f dmati of at lrmt 10' crocwuirn

ACTO 3 - WI diste cim l iqprut, efflu nt raiMa via th* pathway may continu provded the flow
rate is ratbin at bat wc per 4 bor duing actual rde s. Pump performance curvs r tan levels
may h reed te atinte flew.
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TABLE1.-2

RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION SURVEILLANCE REOUIREMENTS

CHANNEL
CHANNEL SOURCE CHANNEL FUNCTIONAL

INSTRUMENT CHECK CHECK CALiBRAlm f

1 GROSS RADIOACTIVITY MONITORS PCOVIDING ALARM AND
AUTOMATIC TERMIATION OF RELEASE

Non NA NA NA NA

2. GROS - 'R GAMMA RAIOACTIVTY MONIT0 S PROVIDING ALARM
BUT - 16 AUTOMATIC TERMINATOk. RELEASE

*. L,. itE Efflmnt D04) SM A(2) Q(1l

3 FLOW RATE INDICATIG DEVICE

. Liqid RadwMte Emint im 0(31 NA A NA

4 CANAL SAMPLE COLLECTION TAK 0(3) NA NA NA

Sptlnbr, 1997



Pag 14 of l

TABLE I2
NOtATION

NOTATION FREQUENCY

0 At lt we pr 24 hem

W At leat mn pr 7 day

SM At West twie pr 31 day

M At btf onem pr 31 days

Q At b1t once pw 92 days

A At beat nce psr 12 oitds

NA Not ppub

(1) The Chaml Functimd Ted lhal aso dnmmstrate that ara ammamctitM
occurs if thie imtnmmt idicat m eared msb bov the slm mt
point.

(2) ,. The ChaMd CablrtiIm ihla be pwfruw d a- i w m r t f Sm r irc
strdds traceK to th Nationl bitsut of StmArd and Tedpk y
(NIST1 or dr stWadr h thrt have bem obtain frma spies tSt prt*icpt
in .nmuurmu auraca activitis with NBS. Thee strmlwds M piit
caibrting the yrstm smr intWded range f _ergy aod rmmmmts raMg

h. For luhmei Chaum Caibtlm. Msrc that rac ko ritd to the t(
calrtimn rly he uM.l

(3) Chamd Chdtk u comit f verifyingM t m .f etlew -r parii of rdmm
Chmr d ChMck Al be made at hist ame paw 24 bemn m dy m*c*d c wtL e r
bitch reler made.

(4) Chaml Chek i Adl Sr umal t Itm onw p e 24 ho oa days wMid ctimm or
batch nrism wr nmde.
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'2 IQtUIO EFFLUENTS CONCENTRATION

212.1 Rquirrwnt

The cncimution of raidactivm Rtail rialmad i rquil etfluOt from ther to to
UNRESTRICTED AREAS W(itified a the ite boumdary. -a Fi 2.1) di be knited to 10
tim the cowctrtim vukin m qifm i Appmux B, Trbe 2. Caumn 2 to 10 CFR 20.1001-
20.2402 for radonuide thw thi dr ioldv or antraiW nobe p us. Fu Arduv d or
dntrinmd noble ges, the total ctivity c*nmtritimn si be itad to 2 x 10I ri ncocuahli.

2.2.2 Action

a. With iquid ffhuirt cocntrtonu in am at or beyond the ito bunary (e Figu 2.1)
excadig limit, Won diavory, pror tfy restore the concmtrmtin to wi te abon inkits.

2.2.3 Sdrvdlam Rqurinwtr.

a. Radowtive -ud w t es drhl be sirnpd iad auryzed cwdin to the sapiing and arntyr
progrm of Tabl I.E-1.

b. Thu rsits of the radoactivity ady shaid be used in accordanc with the mthodoloy nd
parwnrs i ths ODCM to u-an thjt e concstrtion at thi point of rdelm wa
mrintarnr within t; kits of 2.2.1 bor .

2.2.4 Bas

This remwriem t nsau t tLh de conctration of radoactiw mteria rileamd in puid
waste ffUlmt to urntricted rem wil be I thib 10 tim the conctratio levels
spifid in 10 CFR Prt 20, AXmia B. Tabe 2, Cokrm 2. T1 imittion provide
ddtioiul amunace t the ltr v of raioactie materils bo b of wate in unrticted

an wi remtt in upowur witin (1) the StM IJLA. dmgi db)ti of Appwat I,
10 CFR Pat 50, to a ri1r of the pbic, ad (2) dtw i eft 10 CFR Put 20.1301() to
the ppJdatio

The rmq rd dAtcmtico cjq i for reidoetiv mut i I rl t was.e o -" a
tabdatM i torm of the bwr ki f aK Of dtae L of d D I
othr dteetio iats ce hb frsl i HASE PSrem a Mm d HAIS Cede L A, Iminmt
for QuttJti Oet w d M imm D ti d t - Appkdl to Ri wrh.oriy,'
Anl m 40. 68-93 (190,. ud Hutdwi. J I TOctic LWt far R_-amltic
Counti Tecfvi s,' Atantic Richfid Hmfod Compy Report ARH-SA21 (Jue 1976).
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TABLE L1
RAIQOACTIVE WASIE SAMPLE AND ANALYSI PROGRAM

RAkrss Ssqh Wm Aldyute Type of Activity (ID)
Tyvo FRrmucv F.meMun Am.k MuMinI

A. LUqud Betc
WatR4um P P Prcipd Gmi 5 x 10'
Tk Each Batch Ech Batch Euintts

P M H-3 1 x 10'

EchI B"ti Capo 7it 7
Gron Alph 1 x 10'

P Q Sr-9, Sr-90 5 x 10O
Each Batc CF pm _a

B. Circlting W Prp Gom 5 x 10'7
Wltw Contoell Clrnpoait E.iitt-
Disdchwg

M H-3 1 x 106
Cantinu-f Couvitsf

Grn Aiph 1 x 10. 7

Q Sr-9, Sr- 90 x 10"
Condwmwf Crpost_

C. Rector Bldg Continuos Prd Gm 1 I 1011

Cot kiOmh Crnposit Sr-,. Sr90 .s 1 x 10' 11

- 6 1Cmdmm' /b GM %smo I x 10'6

Grs Bou r G6

W At It e pr 7 day
M At IMt w per 31 d
a At hIt n ce 92 dAi
P Corrpltd prior to suc nrl
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Ties I.E 1 NotKti IC.t4

a Thw LLD ise dAflr. fr pIrnm f tha qcifotiAtimo., - the m.ir
cmncetratioa f reecine malS in a Mnlde tha wil yiud nit
coMt above d y h mod. dmt we e dm tLd widh 9% P6%rFtity
with dy 6% probdaty of fdMt cmhb tt blnk observation

For a prticdmr iwmsnmt syItmr, w my hincd raoch
Mpwirtion:

4.ee
LLD - 4-

E * V * 2.22 x 10, Y * 0 At

Whe:

LLO is thxe prd ind klow ir t of itdo tm diefinod bon.
icrocuriM pr it amu or m nom,

. is the stnird d d" m of the k cbuating ra or f the
counting rt do a M eak mple - rpra. a eauntm pr minuto,

E i the cahti. ffifimcy, - cmts pe &buntioa.,

V is tlsr slql a !dis of dm er Vrlw.

2.22x 108 i tdhe dr of ditKtuL pi ni per ninario,

Y is th fractiml radochunic y.l, whIm qi pkai

A is ti rain dy cmtes far io putkdr raimd aSd

At farOw ti , di dpm b tnme _ do e mt of ,qI
c~c~s amd tal of cmef.

TypicvMe df E. V. Y atd At dsjhd bm aed I te cdcSdil

it AI be i maid tWit io LLU b la nM- - * peimfad - il
Ilqroi gtihS d Ipty f u' syin aId lMt s ifter the
face Iit hr a ort r guo mmnL

h. 4 botcd rdrm d i S do i of dw wut *fa dicrft vakom.
Prior to aqlq| for wlymw , Mck btch dul b datetd d mthe
thorougy mxi to arft reprrlmuatim awnpg.
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Tibl I.E-1 Ntti. (Ctm

c. The pi pd gmu itten for which the LLD ipfictiona Ipp6- uduively e the folowing
riieucider M64, tFA, C-58, C-dO, Zn-6, Mo-99, Cs-34, Cs-137, C-141 and C-144'.
Ti d io rmat _M t ht ory thed mcidnc i to be considrd Othw gnirm puksl that
nr 4tifMbbe, tgdhr with thon of the above nucld. ol ab be ImyzWd nd reportd in
the Raliocti Efflamt Relm Report prnat to Section '11, pat 1 of this ODCM.

'LLD - 5 x 10 - ber. of low ga. yW.)

d. A corq ite smrL is cm in which thr qntity of quid uapled is proporti°on to the quathty of
kqid wStr dbd d nd in which th mthod of swpig mploysd ruult in ha pdcmn that
m repruntative of tdr ipds rlosed

*. A contiuom r nle is tihe Ddwrh p f Iur wwute of a nondcerte vouIm; e.g., from a voklum
of a rytm tht hbe n aut flow duir the contimowu relM .

f. To be rq prwstet of the qumtItit d concntration of rdoicitie matwibls n quid effuemts,
uample Aba be c <tse comntnudy i prportioa to the rat of flow of the fflumnt strm.
Prir toe aMym. Muqrpl takm fr tho conpouit dhl be thoroughy mixd in rdr for the
capoelio ni to be pr tr of the efflunt rmidn

I. T iriip d Bi- ,ittrs fr which th LLD specifiction epp6 exducivy ae the folowing
rdlmidl: X-133, m13 a Xe136 for gipsm eiloioMs d n-54 , Fe-9, Co-58, Co
B, Za-, MS . C.134. Ca-137, Ce141 ad Ce-144" fwr pwticudle minorm T b t doe
nd mr th- t ls tr mci - t e cadr. Othr pmm peaks that er idintifibb,.
tgPthd with Se d f th dbove ncllm, al l be a Inalyzed ld reportd in the R .dctinv
Ef.-ui Rim llNt pwmult to Sctim II. put 1 of this OOCM. * (LLD - 1 x 10
bcme oif low I elm ydd!

k Tl ratio of the * me Sow to rmmrd m ew r to Ml e known for tho thm priod
cwerd by wch dm or du ra cldmir mdb I accordux mc with rmdiwnrmt

i Samem * be d i t I met m erp 7 d y u m*pm a l b- cmpwfd witm 7 dey
aft r dl- r itr M frl im w.
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2.3 UQlUI EFFLUENT SE

2.3.1 Rqirnas

The don or dos caomitm t mto o ber of the pubic from radictiro mater in hKuid
ofblut d ai*d to r ot d beyond the ite bounday ua FRrm 2.1) ohl e Ihte:

a. DOing -y caad- r uartor to l dn or oqul to 1.6 ar to tm total body md to Is=
thdn r *pd to 5 n to my rg and

6. Dwing y c-dr y to lO tht or qual 'o 3 mrnl t the tot bodynd to ss than
w qual t 10 mn to Wy orpL

2.3.2 Action:

Wth tho ckcudat do from the rilse of roacdtivo mterial excoi ay of tho ebon
iritn, ppn d us oit to the Cm niion within 30 day a Specil Riport that identifie
the coamd for oxcedhi tho rmt And dofinm the Corrotve actio that hew bon toion
to riod tl ud r te prop d corrective acti to be tolcn to mur thot

N-suqom rises wi bo in compn n with tho bove imits.

2.3.3 Sur5iacm Requinm nt.

a. CunuAt dso contriutio fr the c a nt calndr uartr nd currit cadidr yr for
redoactde mtrias doid b dk otn nd hi accordnce with to hodology md parantwrs
i thi ODOCM t onw a per 31 days

2.3.4 Bass

Thin sifictdan provido to iq nt the roqufrnmt of Section A, I.A mo IVA If
Appon 10 CFR Part 0. Ti LkMtnl Condion fwr Oporotion i nto tho u ides o
fth i Section UA of Appod I. The ACTION stoamts purodo th reqmld operati
fleh Ai d t ti o - tir iqlmat the uidM Mt fet i Soctid IV.A f AdppI d I
to em ,o thd d orme of raied, it e m M hi Iq efhi is to -i idd -M wl
be kpt n lo w si r emel-y -ovauI? Abs, for frwso-wa its wMith - iig wotr
eM thot c- e potanrdy ffected I by plant prm, the. is rrMeaon ew m
tibt due ' im f ti l -rt " m t ru lh TraS Wd ComesktrI I I i in Mdo niii
* r d ing w trht a i b em of thio rqirr t o140 CIF Part 141.

1Th doi c-di hoidody aid pra-s th i i0CM tO m rq- resI -
hi Scdim ILA of Appwx I thit cmnffwlrnc boe rhoI by cokiadtioni prowadro bad
o mad d at. sch th o act U aerm o f d~ pAk dmrou oppropiato
pothwy i .i rdy to be s i y undorrtirt Tihe uo ation Ip Nd i tLh
ODCM fa cicadoI tSo ds de tK to td rt l e raote of roaioetivr matewi in
Squid e th cmsontt with the mrthodoogy of Regulatory Guid 1.109, 'Coietion
of Anmud Doo to Man from Routie Reloams of Ractor Efluents for the Purp of
Evaluatig Compnw with 10 CFR Prt 50, Appndix ,' Reviion 1, Octo' 1977 nd
Regutory Gide 1.113, 'Estimting Aquatic Dispersion of Effluents from Accdentl nd
Routin Reactor R4laes for the Purpose of Implemnting Appendix I,' April 1977.
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3. TOTAL FUEL CYCLE DOSE

3.1 Rquirrnm t:

The nmM kIcndar yr) dos or doa comitment to any mrib of the pecl diu to
riolmse of rldctivity nd to radiation from wanium fus cycle or w be ihol idted to
We the or equ to 26 nmm to the totl body or any orgn, except th thyoid, which
hol be ritod to I1s dun or equ to 75 nirm.

3.2 Action:

Wrt the clcubtal dutn from thr rdMns of radioactid mteri in i quid or oIpmm
efflutmts xcsmeg twice tho iits of Rmqurmntm o 1.3.1..(1), 1.3.1.a.(2), 1.3.1..(1),
1.3.1.(2), 2.3.1.. or 23.1.b of this sctim, caldaetiam doui be mokb id I -dret
raditioa caibrtiMjo from fuh pod systnms d from outido storeg tanks to datrmk
whrthe the hits of Roquirn 3.1 obove havo b in excdWd. If suck is the ca:

*. istitiutm bot unmping in ccordnc with Tol I.H-1. Id

b. Preopr nl Mdbit to the Comision within 30 doy, Specl Report tht dofhi
the co edctve fon to b taen to roduce s bmoqnt ri oIM to prIm t reuron of

clobIq the boe Inits mrd indudes the onduieX for dchiing cnfomnec with the

Tbi Spef Roprt.e defied i 10 CFR Port 20.2203(lN4), shd bdedo a mdyly
tot ostltm the r d tio eposin (dolt to a mm r of the l eubic r wam
ful cycdo ein , tcudin S effluint pathwy nd owwt rdat. for the ctndar
yer det incdud the rie coverd by this repowt It *dr do dm lb levehb of
rodatim nd cone ittiont of radiorctive mntoriol hivod Id the caum of the

pino les or concmtration.

3.3 SunrlM Rir

La Cwnmi doC o cainL tibm from Iu W i d pnm offJi i A b dtbneud to
acmty w Re R q*rm it 3.1 *bovs t I hirmm of enm pir 31 doy, -mi l
mccordmsc with motheod gy md porensts ducrlld h S ctie I df til ODCM.

I. Cdetln «m cdonftldom from dect radiation frim pt fulpd p t stuW mid
from rdwasto storop tuks Ahd be determin d i accmrdla with the mJhedolell
d puomtm i bi ODCM Stbn I, part 3.2, £aunfliog ad 3.3, Oa l dm

TJb reuirmm t is *ppcble ony undr condtion at forth in Action 3.2.

3.4 Bam:

Ts tpoeifcation i provided to mWt the doso limittions of 40 CFR Part 190 that hav
bwn incorp tod into 10 CFR Pot 20 by 46 FR 18525. The spdcfication roqur the
ppripartm ond sbittal of a Special Report whenever tho calculatd dose from plant

Septrnbwr. 1997



OOCM Saion I D0com Rn 0
Pes 21 f 31

rf ati rdiodctivn ffilmts md i ret rurtir uxce 25 mm tbo r tto bdy r my
orgs exucpt thdY rd, whld c d Ie bki to Im thtu a tN to 76 mr

The Spewd1 R *port wd durcb caum of dact dm l Mtt h r« tils atio f ter
nnud dm f to a mem of the pIl to wtin tht 40 CFR Prt 190 Wit. Fr tL

ppems .f the Specil Repot.t k y b n umui thbt thd w dm c itrI to d t mnl
of tfd pio from tmr u n ful cycde sur o nIltWg wid ti aucqi thdt doM

ontrturtia from othr nuc ro fid cyce fdties at the m lit or wtkh r row of
5 mi mt coiderdl.

If tho dom to ay mmbw of the pcab is Mtimt d to uxeed dt rf if 40 CFR
Part 190, t. SpCdl R ort with a requ for a valance *(nrid tdh risem onmdoe
remi in vWltioa f 40 CFR Part 190 hae not a*Jr ben or ct bi arccmrlem
with the pmriies f 40 CFR Part 190.11 an 10 CFR 20.2203(4l) i e _iilire to b ee
timdy rquMt an fUrhf th reqimunts of 40 CFR Prt 190 dtl NRC Stff acton i
corpleto The nrquetd variwc ritoe only to the fit f 40 CFR Put 1U0 n AdM
not qppy m a way to ehe othr reir nto for do on aitoof 10 CFR Part 0, a

&mddr i Spd5fication

An Muvid i not conuidrd a mimb of the pak ic ug y pmrio wh b hWAho i
_g-ged in crying out ay operatio that o p et ef twhe muclr ful cyde.
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4. RADIOLOGICAL ENIRONMENTAL MONITORING

4.1 Reqiue

The rfa&i id omromntdo monitoring progrm hd be cmNctl
u p ,tW d i Tabl I.H-1.

4.2 Action:

a. With tih radologcal tWonmntol monitoring program iot bg conidctd a pecifiud in
TabW IH-1, prop. sd bnt* to he Commnsion in the Amue Roldogicl En*ir nr td
Opwretil Rpt r quirsd by Sctioi I, pat 1 of thi OOCM, a doalptd of the reaso
for not coductg th progrm r r*equd nd the p- for pr ig a rKurrce.

b. With the Irl of rednivity a the result of pint offdlunts in n mnionrimtl uhg
mndiu at ae pecihd loctioa excobg the r pomnig Iorves of Tabe I.H-2 wTr aveagsd
over am r yuandr ouw, prop.. nd sbht to the Comnimli within 30 day Speil
Report tha t theu cuss for xcming theo Cit(s)d l n- the cwmctiv action
to b tiu to reduc radioKtiv offlonts Whn nwr th on of the rdemwu id in
Table IH-2 re dtected in the sming modkn m t i report h d be sumittl if:

Cot ion 1 + Conntrrtion 2 + ...£ 1.0
Rorting LaId (1) Roporting L (2)

When rexnu cidm hw fthen tda w in Table i.H-2 ar dboctd and am tho rit of plnt
hffiew . tdi report dild be united if thd poeutid does to a MEMBER OF THE
PUBLC is -sp to o gretr thM theo cend yw hits of Poekmuf 13.1 or 2.3.1.
of OOCM Soct L T no report is t rm ored if the an ld of dioclity w not
tho r k of lM efflunt boowrer, hi audh Ma r t, tdh Cldoian dhl bo repotld nd
d-rled in the Amud Raddogical Enironnwmtd Opwrtig Rport.

c. With oi smplw uavadle wtm requird by Table I.H-1, iMtiy now locatim or sual
typoo d kicd roplocsinsm y- etr . TDo oavoloelo #e ifr coti the may be
dsted frm tho riermng Tp am Wadfy ctme of mnelfvty mi ltl y tho mw
bcatM(x) or umn l typ for i tho eo tn A Amn Ru li Report

4.3 Survi R:equir a

a. Tho nradilcd wroinst l isi g sunpioss hil be uectd pornil to Tilo I-1
and shd be emynd pId to tho reqitnhax of Tvfk LI- ad Qs dnde.
capabkt requird by Too LH3.

b. Tho lad -M cua conductdi i tho finl yto of m opera. d idnly theo ioort
mik mil and tho nosrtt -aid-n in oa or evrledswtoW ta ditna of I bon (5 mn.l).
No land m ca ahs id bo req d in yoen fdowin pO Ah tdown - long a no
ruaaits ar prosnt ,nd no f rm oporations audrt.alm witli th sito boudey (mnimnm
distonc of 0.5 moi of th shutdown reactor). If r aidnti or fmirq uso of the sit
occurs. nvakldt. nd odd epproprito saplos to moitoring progrm
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c. AnilyticJ Acury

Records of a ltnaw cbratbnl rd otaty co r ol t fWr tho Itnmnt od for
mnvonmawrtl ndyri al be mitdni L Intrlborty conoraon pairtciatim iJ b
requ*rd for bobt Miymoo. Envm, wro l TD rLodout wt be porfmn by a NYAP-
wocerodit faitty.

4.4 Bas:

a. Monitoring Progra

The rudoolgic n*irornmntl moitring progrm rqud by ths b ipedfiuctio prid
reprMntative mumrenints of riadon ad of radiot tr In tihoe pmowr*
pathways md for thom radtncrd that ld to the hight potntirl radftiM xuprM of
nwnbs of tho pubic rmotin from post-.prtioMl comaitii Tii mu itig proym
imiromnt Section IV.B.2 of Appmbx I to 10 CFR Pat 60 dnd thbwy msluidmts tfh
rad oogic offkt monitoring prqr by rifying tht the uieurbae cmacn atioM of
rodioctivu matoruib nd levis of raftio wo not higlw to expctd on the bami of tho
ffluwnt nm iurnwmts nd the madag of the onirommnt upoamn pathway.

Guidance for thi monitoring progrm i provided by th Raiogial AusemoS Brack
Tochrdcd Pation o. Enoirunmnt Monitorng. Progrim chd g. mNy b iidtod boaed on
oporatiMd exporin Th ronqurmdl detction cptltHu for nvirumnt Ma nadysM
or tarto td 1 ture of the lowor mit of dot ctio D (U . Th LD ro irOd by
Ta lH iH3 eoroe i d pti fr ro rutmio *r. mmsrnwmmts i* bntrI
labtoril

Thi LD is a prodorined lit romopitig do copity of a mimrmmsw t sys tml
u a oftar th fct Iit for a prticar mw rmn eLh Dooedi dbca lm f di LLD, nd
othr detection kit, ca bo foad i HASL ho dur MrMu., HASL-3QQ le mandy).
Cutri, L A, Lits for OhIotativo ODtoctiod uiimtlne DotoruiMtion - Appictim to
Raoodmrtry, Ahl 0 A. 693 (1961. Hrtwol. J K, *Dotacti Lit for
Rdotmdye Cmdin T"dUmqm Attie lURkh HaIrd Cms RI1ort AMAj21 4
(uno 1976).

Ik Lnd UN Con

This roym sl i rovide p am .the o mmr wao f thedo GASPAR ipt
porm rststad hi ODCM Sect Ia t. T 1.4, for a s-ml f d ine b om d i dio
baudarI *iM tde l fli ymlu O i-lT oprtoL U of a mand -i id dmk
m*rw in thb dowmnd sectr of lOm D/Q, pir OCM 0c1o I, Table 1.4. is
cornmrvatr with roopet to mny acd gaod. nd a a lcatist . Thbi. weith do
4*gnificMut mductim of suOce torm due to furthr fiiM product gpnrotion d owru tnrm
dwcy. nrwgate the need for frthK lnd u cwm= data.

Septernt, 1997
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c. Anyti Amcw y

Pfrtai hi - qrlved hInteramb rtory Cmribonm Preym i roquird whn blot
swnpl r tatM in rmpona to drevtd *rtlffi rmun Howreer, uh action we nrt
expectrd to rekre s iw nrdu raoiucdid imvntory an rnmes rUa mr eeted
with the fadi y h prmmm y Atblow cwndtio. Anayticd awcreay of othr redoactir
mrt rid i utiL a-. i in dc r mmt kh mrut caiatli aonty ml d wm in
ordr to drn itrn tlt the rmutb ro vn fh r twh purpos of Section IV.B.2 of
Appmdx I t 10 CFR Prt 50. hi dtw d utdow n tondi, nvnmma meuitori rdie
primny Um fLD _d rry. TUD rM dwt w prformd by a NVLAP AccredJ labortory
in edr to *muru l nti a rbiaky SW d ccracy.

S ptwrrtbr 1997
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TABLE IM.l

RAMOLOQGCAL ENYMM8TAL IOMTORmG PROGRAM

Expeun Patrwy tlmrw f Rep nad Spq mdb Tyam and Fn Mcy
EilY f Ad e ti

1. DIRECT RAOIATIO 13 rwad rifl ta Orsuy. G t.
dbr _wf tw r mm TLWD r
-m kwmm ow mhme m NA- rm . as
pmmi m fdMnw
a) IMadmM ot bcdmu M
bi tAn m rq of atiM, (M

wr mI tl STE BOWUNARY
c) Bd of madrtim 3) M to

2. WATERBORNE

a. Lake 1 mde fnem Pittm Liaw Cwmffit. smv mm Tritdm le
wai kSm Wntm wat 1 mah pwiL impu Mahy.
km WmS hylm

k. We (*ilm) 1 mpbi .m PMnt wiS ad SMimMS (WAek) TritmR ad -m
ad paimn I im km Oa kml Samnd (d) -k Sii
mIta wOll wd (e wdIl

3 BIOTAa

a. Twmrid 1 Sd MM-k fnm dary Mesiy, (mid) Ma'q Gam b-t -lY
wi.t. 6 man of |llm

b MMrim 1 fulk a aryM smW Maly. t, F* may-Se GMa m stc dmp
at a m pim &chwp

S, setr., 107
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TABLE NOTATION TABLE I.H-1

a. Dviation war prnittd frm the requird sorpikg acdul if pdcinwu are wobtainable du
to hazudot conitions, aan unmvabitity, mtfunction of automatic umpTqg quipm: ad
othr bgitimto reason. Uf pKeim wer unotr iblw duw to surpiq qpmnt mifunction,

veray ffort ihd be mae to cmplta corrctim action pior to the nd of the next supq
peri. Al detions fram the Monplng d mboe M be docuamtod in the Annual RuMaoica
Envionm tal Operting Rpwt pr nst to the Rporting Rquirrmnu of ODCM Section 1I. It
i rKonizrd tht, t tin it nmy Mot be ponba or prscticable to continu to obtin sampul
of the madi of doie at tho mot e*.d location or tima. In thm instances, suitbl
atrnhtin ti b aid loctios way be chose for the particar pathway in qution and
approprieate ahattios mad wthin 30 day in the raddogic onviromrrtdl monitoring
program

b. On or insniranv ts, tuch s a prs'zd ion chd bar, fo mnsring and recording dose rate
continuom y may be umd in piac of, or in addtion to, intgrting dofriutrs.

c. A quiad cnopoito sanp i a w in which the quantity of liqid unmpd i proportional to the
qutity of puid dshrg ad in which the mrthod of sampling npaoyed reiut in qspcdni that
is reprmnetim of the ui railed (continuou composit or da y grab composites which mwt
tht crwiti re rpt*b.

d Grma iotop analyi ma the idtification and quantification of nm-rittsi radionucide
that may be atrbtlet to Sleaed matwrib in the effluents from the fdity.

a. Biota sample rauird ony upon excnnmg Requramnt 3.1 of OCCM Section I.

Sep':rter '997
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iABLLE U2

RPqITRNG LEVELS FOR RADIOACT1TY CONCENTRATIOS IN ENVRONMETAL SAMPLES

Rqati Labn

Wif Rib Mik
An*yis (pctl (pCier (pC

H3 20,000

Mn-54 1,000 30,000

F6-59 400 10,000

Co58 1,000 30,000

Co-0 300 10,000

Zn-65 300 20,000

Zr.NbS9 400

1131 2 3

Cs-134 30 1,000 60

Cs137 60 2000 70

BdLa-140 200 300

r r *iindl w 'r M t T is 40 C1FRt Part 141 itL

Slptmrbf, 1997
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TABLE LH3

DETECTION CAPABITES FOR EVIRONMENTAL SAPI IAU LY

LOWER UINT Of DETECTION (IUl ke

Wfr Ri Mik
Arlyus (pCi/If) (F;|)

grou bel 4

Hi3 2OO

Mn454 16 130

F,-59 30 260

Co68, 80 15 130

Zn-66 30 20

Zr-Nb. 16

1131 d 1

Cs 134 15 130 15

Cs-137 18 150 18

Bl41O4 16 * 15

Spteidmr. 1997



UUlnI JOUuIllI I

Pr 29 f 31

TABLE I.HW3 (Ctinutd

TABLE NOTATION

a. This ht don not mun that oty the nucides to be cm d L Other peks tt n.
identifible. togther with thos of the above nudid.. Sdi .e be ndlyzd md reporteJ the
Annual Rxologic Envronmntdl Oprtig Report putN to t th Rporting Rqur.mntS of OOCM
Section III.

b. Rquired dotection cpabitie for thorimAinscnmt tdosimetw uSt for nvironnmwt mraMa ent
mr givm in Regultory Guid 4.13.

c. The LLD i defined, for purpo of thes specifrctionm, a the mndest concentration of raiosKin
matria in a* snL that wi y a not count, above syr' backraJ, that wl k detected with
96% probabty with ony 5% probbitY of fa*ty conkodg t that a blank obmrvtio reprent a
'rul" ft^

For a panticulr nmmswnent yrtnm, which may kinrh rr6odKmicd pwartion:

4.686
LLOD

E V 2.22 Y * AAt
Whee:

LLD i the prbdtwrnind lower nit of detection " d diind boe, a picoauri per wit mm or
vohkw,

% is tho ttamdw deviation of the bckground counting rate o of the oun rti r fto *f * blnk
appropriatef, eoantr pe r ine, E is the countin ffidccy, a counts pwr dilnteqrsti V i

the snpro size I unit of ma or voklin, 2.22 i ths mnumwr f dbitograti per nimto per
picocurl, Y is the frctional radodmeiulc yeld, whm cpp A ic e t h rde ile decay C amIe
for the partica radoncids, At fr Inmrontd tl spl it the depmd tl betwm sea
coection or mnd tf Im anpa cltion p-ri, ml tai of coUntde

Typical vlum ol E. V , , d At ahdi be umin in t ccalisti

d. LLD for drinking water srle

September, 1997
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5. Tonorrv LJaid 3Sra Oubside uTs

5.1 Ruiment:

Tim coratirm of ra ctie mteri coutain in my wnPrtoctd outi"d ttal o mrd ft
tonpwrory a radwasto strq he l be tud tach tht the mIre f i ridmddur de mt

xceWO8000 WO tih dsihqt concmtritiM (EC) u btd in 10CFR2, Appmnix B, Tile 2.
Curm 2.

+ ~-. * &E - <sOWo
ECECC, EC

5.2 Actiaon

With the quitity of raisctir mteridl in -f of dt tank uaxcMim tih iAm
cancmtrtin, irrmfatt* Iajl i dAiti f roKlacti mrotfid te dt tk wthi 48
hours rluc Je tnk cte to within dot b. and densi the eueatb lu to this
coditim in the next Ra-dIc Effhita R port.

5.3 Survnce R :quirmnt

The concntratim of radicti uoteri contamd in each tank Adl be detrnind to ha
wit.e the deve ikg r uby M rprseitaie eple of dr tank coaMs s at bat
enmc p 7 adry wMeM radsactie metrMbi w n - added to do tak.

5.4 Bas

Thi rouirew wi prvids rusonmbe saurcm that in the nt f ef uancmld relne
of the tanb' cestos, i d nrmiti cenam rsiem- wmd be lu t d toe tim to dits of
10CFR20, Appi 8, TiTe 2, CAn 2. a tho urd pitas wl mPly ad the nmt
wrfm watr 9y in to Umtrtetd Am s o db dm tom Bg flkd PId end d
Cktlvoh dkb water m bL km be. m Sldd - ML a h -aS I I e i rimi_
weMid at dexM tdo 10 CFR 20 _mW dm u fo tihb ph r dt IOc t 10CFO I
guinMki dm to teo trt irv l er whrdid tkot Way mcd nrwmi wo -r.

Outdoor tr t dot we a mrndaed by hil , M r w w cqpil iof b q trik cdmutM, or wtht
do not have mrlor or drak whld wold routo be. enrlmn r or r od em bak to dt radwato
troatmurt seryst

September 1997
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6. DOfinritn Surnfu1 Rlagrimmt Efrn I hlr

6.1 RqeNunmnt

Trm Adl be define i Tidud. Splficatim 1.0. US oUthuwbM qpcidj,Ead
arwkawm rur -i t r l he perfeir with time utextnio not to uce 26% a defind
in TKduic SpKificrtI 4.0.2.

6.2 Actio

A urvlanw not prftonmr witir tih defind tintrvl ilkdnge the dowarl extmion) ial
conrtitvt maanomplm J wh th pmrbity rqmu t. & wm rqun. Sr do not
-ry to inopwr - ip

6.3 Su5rmvd Rn*unMt . NA

6.4 Bam:

Tenm nd Survdnc intrvri uta'iom i a defi#d i Tedmical Scificrtion.

Septemrrbr. 1997



Dec0m Ru 0

OOCM Seti I Pop 1 of 78

ODCM Section II

Methodologies for Requirements Implementation

Sectain Cotents Page

1 GASEOUS EFflUENTS 2-19
1.1 ALARMTRIP SET POIT METHO 2-3
1.2 DOSE CALCULATION 315
1.3 DESIGN BASIS QUANTITY (DBQ) UITS 16-16
1.4 GASEOUS RADASTE TREATMENT SYSTEM OPERATION 1617
1.5 OFFSITE RELEASE RATE 17-18
1.6 PARTICUATE AND ODINE SAMPLNG 19
1.7 NOBLE GAS SAW ING6 19
1.8 TRITIUM SAMPNG 19

2 UQUI EFFLUENTS 49-77
2.1 ALLOWABLE CONCENTRATON 49-50
2.2 INSTRUMENT ALARM SET POITS 51-53
2.3 LIQUID fR.UEN DOSE 5377

3. URANUM FUEL CYCLE DOSE 77-78
3.1 SPECIICATION 78
3.2 ASSUMPION 78
3.3 CALCULATION 78



Decom Rno 3
OOCM S ftim I Ple 2 of 78

1. 6E.WS EUE

1.1 JnnIVTri Pal WMth

This stie of td ODCM d eribM th methology that wil be used to deturmine th swt ponts
defind by OOCM Sctie i, R tqumnot 1.1.

TIb mthod fwr Witrmin iwmntrip st points is bidi into two major part. T1h first consist
of racldting an diwble onctretios for the nuclide miue to be reoased The Mscond
corasst of Wot iq monitor rpooM to this mixtur in order to toebh the physical ttin
on the mnitor

1.1.1 AokwdL COrrtio

The totl DAC-frnction (R) for the roles- point wl be calclatd s ton timur the ratiorhip
defins by Not 4 of AppMdix B. 10 CFR 20.

Ci.
R- (F- £- 10 (I.)

Q5 . DAC.

~511H:

Ci - TOhe maS- or cidrdm cncEntrtion, t ambint temperartr and promrs, of nucido i
(CiW at tho dsiputd reolem point.

oAC1 - Th OAC of nd i from 10 CFR 20, App x B.

R - Tbe ttS DAC-frctiar for the riose point

XM0 - Mewt c-invo actor ite bondary disprio (9.12E-08 cn').

F - RImoo fl rate (39,000 hcf - 18.4 n'lsucj for stack monitor cmnsidroti ; variable for

1.1.2 M_

Norn Mr tilty "L *in deconmiuini c ist prudomiantny of nog rled
prtiafa h t iry with potentil for Kr-85 rn m in the event of an acddent inving ful.
Rodio sdbw a n o ups other thn Kr-85 aro of significnt potential ody for short
ntervl pstihmtdwn.
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a. Monitors are prt to aam at or before precalcuatd offtsit don rate wol be acivd
undr hypothedticl accidn coiti Thme st po in r astabK d l n Ioidanm with
Emrgncy Pia rqumirm ts for dofirin Emorgncy Action Lwvb nd artocatd action.
Enwgmcy bownti Procm ru cnt onitor spodfic ner or ca tiotn constant
for conversion btw cpm and pCicc (or rmtr id pC.ti , dqpw g nq monitor typ,
for fissn product nxturs ns fnction of mixture c b y tinm

b. Unde non-r cdr t conditio, radionucide conm tration (Ci/cc) at th monitor i
calcattd. The cau ation war or constant for cpmfUCicc) i appi to dutrinm cpm
expttd. The settin for m itor ratir is sutabiahod at rn factor () greter tha 1
but Im than 1R (Equton 1.1) tins tho mr uroed conantretion (c):

s - b x (1.2)

1.2 Dom CicuPtio

1.2.1 Don Prthwr AM

Doses r caltaed for (1) nobl gam aId (2) iodme ad partic"t. Doss
dof in d tti sction wre bn d oi 10 CFR 50, App x I lnits of nn pr p qurtr
and hnin pr yMr. Al don pthwoys of mjor importa in the Big Rock Point

yr*ons m cor'idrd.

a Anuumptiom for calcating dosne from noble gas are as folows:

1) Drn to e caculrtWd o tha maxim offsit point in air, totd y lald -. L

2) Expour pthway is njmarion withi a doad of noblt pogl.

3) flt*riay abaurd ourc trm are givn in TabI 1.1.

4) Basic raducdde data e m in Table 1.2.
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6) Al rdemM are treated su evatad at 73 n. Appropriate m fi oM wil h nue if
athe tim * 73 mter rdeae path is utilzad ii thr later plhams f drcenaiimni n

(rdc ua whn the stck i bing disnnntld).

6) M itor du ata upred a int-h"quncy istributlhM of wind speed, in
Arcts i M a atmopheri stibity for the priod r ftting Xs nd01 D0s n shown
hn Ti 1.3.

7) Raw meteorokogicl lta coist of wind speed and d ctia marunimnt at 71 mL

8) DOw i to b euWated at thU offoite ax pour nts where mainm concwntrtions
a expectd to xist.

9) Pettid maium poplation (remidret) expurl points idntifid in Tabe 1.4.

10) A wt-inflnite dcud modd is ued.

111 For pro exposues. credit i taknl for shMig by rsidnce (factor of 0.7).

12) Raouact docy is conidred for the punm.

131 A sctramwrge dbpeio pquation i usd.

14) TLo wM d t ds tt Ome used we a folowr:

Wim Sped
m RNun [n S ( L MidPint I(ml)

1 0.0-0.4 02
2 0.4-1.5 0.6
3 1.6-3.0 226
4 3.0-6.0 4.0
5 5.0-7.5 L25
6 7.6-10.0 .7
7 > 10.0

15) The staty danm that wil be ud er the Stndard A throug 6 dificatio.
Thl sdtalty CassM 1-7 wl correspond to A - 1, 8 - 2.6 - 7.

18 Tarrai effects re not consderd, and no open trrain recJdation facton ma appied.

b Equattno for Nobl Gu Dozo

To caculte the dow for eny one of the exposure points. the following equations are usd:
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For detrHing th ir conchtrtion of my ridonucrdc

7 7 fo P

X. - I 1K- 2 (-A 2 ) "

whr:

X. - Air concntrtion of rodnucdde I, pCi/m'.

- Joint rletiv ftru cy of ocuranc of winb in d w mi d dm ,
stbity da k. blowing toward t oxposur point, exprneMd a a
fraction.

. - Avwrage r rul rat of radkonudid i, ICih.

P - Fraction of raodknucld raining in phumn.

Izk e- Vrticl dispewio coefficitt for dtabity dan k (m).

u. - Midpoint v w of wind p dmua intrvd, m

e - Downwind Sitnr, m.

n - untber of sctors, 16.

AI - Rtadioctive dcy coefficim ef rad dc- i, t .

2mn - Secor width t p- of intertt, mL

h - Stack hight (73 not).

o' - V ticd dp i coffcnit of stail ,y d k.
ZK
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For detonrni te totdl My dew

DT - E XDFB (L4)

whro:

DTB - Tota body donm mrm/y.

X. - Air cNcl atim of rdoaucid i. Citn.

DFBi - Total y dos factor *d to gamin radiatim, w ry pr Cim (Til 1.5).

For drarndnng the i dw:

0s - x i (OFS, 1.11 OFT ( P S)

Os - Ski dor .mrVy.

X; - Ar comatrtiM *of rraMdido i. pCi.

DFSi - Skin dim factr dm to b-e rtiam rm y Ir W t TCI (Tale 1.51

1.11 - The awrer rede of tito-skir umrgy duptl cofficnts, mnrmmad.

DFYj - GanWe-rt dos factor fw rainicdo i. rary p er C (Tile 1.5).

For dotium M ntre to * po* in r

oD - £ f, Wi. rj io DRm

D - Air do *andy.

OFB * Air don fctor for bta raditim (Tibe 1.5).
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c. Asumtiom for Raioioi. mnd PeticuOdt Doe

1) Dowe to be ctalited for 45 critld rga. thyroid. nd the critinl ao group
(aMt, ton. dci Wft), infat Inw* d chid (gi. iwty nveJtl ).

2) Exposr prthwy fron iods md puticuaetu wr il ingwtmo n, gro"Pd
cont nkitn, ra hlety vpt4e from honm grmiu nm nhrlrtio

3) The ra oiMode mid patibulto m is bad *oM anaty of acivity rieuad oer the
priod of inteest The hatorica obsrv wurs n trmn gis n in Table 1.1.

4) Basic radonudide data w gin in Tabe 1.2.

5) Al relasu we tratd a dented (73 d.

6) Annum avera X/Os giva in Table 1.3.

7) Raw oor olo#t ci data for deated rbm aconist of wind pd and drctio
mnamwrmnt whic wer obtaind at 71 m.

8) Dos is t be ovaltatd t the potetial offsite upo pointU where mmm duo
to mo me upectd tte oxst

9) Actual or cmn vstie cow, pat md ardn lecotios w u-d.

10) Potential maxinm expore paint are dnribt in Table 1.4.

11) Teram effects we not cmsider

12) Ptun dltim f d raiactiw deay aw conridwd r w ir-cnm strtim cculatjo

13) Radocti dIcy is conidered for gryidconctrit ciudatib

14) ilk cow wd pats obtd 100% of tdir foed from pastu re Yr My trou
Octeber of mi yar. Use defat Wid ef 0.58 for ca med 0.67 for pats fu r
fractio of yt Fa- unt

15) Cridit is take fw Md by rsidenc (facor of 0.71.

d. Equatnk i For lob and Prtiacato Dos

To calculat thi dol for ny one of the potential maximrmuexposuo points, the oquation
I7 th-ovo 1 0 md 112 through 1.18 e used.

I; Inhaation
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EqutiMon f cda ti - caecaItrta, X, i the same a Noe Ga (Equation .3).

Far itwnmi tr he a dios rrtK:

OI - 1 I 106 Xi OFi BR (1.7)

wher:

01 O- Orl doe d to inhatimn mmr/y.

X. - Air eonotrafi. of rondi Li pCihmW.

DRF - kIhtior dn factor, wrmPd (Table 1.7).

BR - Brteig rate 1400 my, infatt; 3,700 m/y, dild; or 8,000 m/y, adult
and tea

1 x 108 - pCuCi cnverdon fatr.

2) Gnoun Caltamtitm

For dtanim q tdm remd cncmtratie of my nucidk

7 1f Q DR
6 -3.15 x 107 E k i 08)

wht

,.1 6._, lra rs r i I$Ci.

k - StaYety do (7 dm, A tdnh ).

1k - J rmtisi frMqcy ao samc ef w i satty deme k blewin
tw. W -I pn phn. dsm-md d- a -cm.

i - Aim arue -r f r dm r i i. PdCi.
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DR - Ratiw dopoiti rato, Ihm.

x - Downwind distncr, m

* - Nwrtr of ectors, 16.

Zxn - Sew eo width t point of interst, lm

A. - Rdhoacthi decy cofficint of reionuckd i, y.

% - Tmw hrv buUl of radonucfid on the ground 35 y.

3.15 x 107- y on*eriof factor.

k - Stack hoigh (73 m).

O'tk - VYroticrd apr3ion coefficiont (m) of stabiity cas.

For dstnim the totl body or orgn d from ground contarintion:

6O - (8.76XI1 x IlO0.7) : DFGj (1.9)

WIMrrI

D6 - DOr d to ground cLatimtion. mmOy.

6. - Grod cancntrotionm f radionucid. i, .Cimr.

DFr - DoM fcor fsor twndi cantTminted groun, mrsmh per pCum'
(Tblk 1.M.

1,7e0 - Oempebm ftk.. hy.

1 I lI0 - pWCI cMsin fctor.

0.7 - S tq foctor amitol fwr dton of 1.0 motor above orway
!-k-
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3) Mt nd Veetation Ingotion

For terwinnig th concntration of my nucide (xcept C-14 ind H 3) in nd on v tation:

7 f QOR A t B1 -A t
CV., J L

I(- 1 i 3 11 (Z n bA)ip -) xp (- t) (1.10)
3,800 Y ,A PA. "2&

k I Ei I zk

where:

CV - CaKoitrstion of rudlonucidf in nd on ygotation. pCifkg.

k - Stbity dc .

fk - FrFquicy of this stabity cls nd wind irection combiution, exprssed
s a fraction.

a. - Averg rerm rat of reionucide i, pCUs.

DR - Rdeati dpoNtion rate a a function wid sped, stabity dcss ad
wmnwn dsEtance. r- 1 (Figurc 7 though 10 of regultory Guide 1.111).

x - Dewnwnr d dtanc, m.

n - Nuiber of ectors, 16.

2rxln - Scrt width at p of iorest, m.

r - Fracti of d mgitl actiit rtaind -n vegottion (1.0 for ionos, 0.2 for
p,.ti rth ).

g _ Effmdri w al r e rto co nsat, Ai - A-k + A, where
Aj i the radiacthiv decuy mffin, k . and A

s* niare of phy icd o by weathrl

-w - .0021 h 1).
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t - Priod owr wfch tdpodition occrs, 720 h.

2
Y - Agricuturi yid. 0.7 kg 2.

v

- Trsfer factor from sod to vegetation of redionrc i i (Tib 1.6).

A. - Rdoactin dcjy coefficit of r ,onuciW i, h

o T m- Trm for buWiOq of rdonud on th ground. 3.07 x 10 h (35y).

2P - EffKtiw surftcs denity of soi. 240 kgm2.

3,800 - sh convTrsio factor.

h - Sacki hight (73 ).

a - Vaticl (sperion coefficint (m).

th - Holdup tinm ktwnm Larnvt nd consutmtion of food, 0 h for puture
gra o 2.10 ior storage ford.

For detrmiing the concmtratbi of C-14 in vegettion:

CV14 - 1 x 1 X4 (01110.18) .11)

CV14 - Concetratio, of C-14 in vegtation, pCilg.

X14 - Air concwtrtion of C-14. pCih/n.

0.11 - Fractio of teot plot rns that is nturd ribon.

0.16 - Concmtrtim of m.turd cubo in th atmonphrm , oIr.

1 x 10 - gAl conwri fater.
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For dsteminkg t conc atratin of H-3 in qptatio:

CYT - I x 10 XT (0.75X0.5MI) 0.11l)

whera

CYT - Concmtrtion of H-3 in vogetution. pCi9g.

XT - Air concntration of H-3. pCi/nr.

0.75 - Fraction of ttal pat m that is wtwr.

0.5 - Ratio of tritium concntration in pant wtt to trittum coaontration in
atmospheric wat.

H - Absotr humidity of the atmnphere, gl/m.

1 x T O( -a gq convriom factor.

For dotaimidng thw concntration of ny nucde in cow's or goat's mill

CMi - CVi FM 0f arp (,Ai tf (1.12)

CMl - Concitrotia of radomdd i fcndM C-14 ad H-3) in mn,. pC .

CV; - Concuatrion of raKdcnuca iin md s vnotation,. pikg.

F. - Trwafr factor from fee to nik fer rdienude i, dl (Tabe 1.

Qf - Amount of feS crmmund by td rk r d per day, cw - 50 KI oat
6 41f

A. - Raidmcthij d c fidcit of rI nWd L d'1.

tf - Traporet tin of activity free fed t rait to raetr, two y.
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For dtmnrning the organ dos from igot n of grn lafy gtabn mnd nifc

0- 1 106 CMj OF; UM (I.13)

whorr

0 - Organ cos 6u to ingstion, nrmny.

CMi - ConcantratiM of radionudid i in vegrtables or iCik; (or Itor ).

Dfi - Ingetio do factor, mwn/pCi (Tdis 2.1).

UM - Ingrtion rato for nilk, 330 I/ - infant md did. 400 1y - tn. end
310 1/y - at.

hnst;on rat for ngq bles, 28 kg/y · did, 42 kg/ - tin, and 64 kg/y - dut.

1x 106 - pCi/pCi canrrion factor

4) Moat Ingastion (Bef)

To cuaates the cunctratin of nuwide in maim fil:

Cfi - CVi Qf up (-Ai ts) (1.14)

Cfi - Concmtrtion of nwuid i in the nml fih, pCiJg.

Ffi - Fra f crs1 msdy t i u l Wak qprw si kg f fth . dlysfl
(TSle 1.1m.

CV. - Coacntrmtim o nrad x i i the I r f ol (Eluatil L10).

QO - Amount ef fo ciun d m y di cow pr day, 50 kL

t - Avenrq tin from ltjgh r t c ampti,. 20 da.
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To detrmin the orgm do from h tion of bUf

OF r- CfDi 0 f (115)

whre:

Ofi - Ingestion do factor for ge group, mipCi (Tble 2.1) for nucide L

Uf - Ingestion r'e of .mt for oage you, kgy (Cid 41, tin - 85, dultt 110).

5) Orgn Dow Rate

For dtrming the totl body, orgen dor thyid dow rot from io&d mnd pirtculbtw:

0 - D0 + OG + 0 M + v OF (118

wher

o - Totd orgw dos, mnry.

0, - Doss due to inhlbtion, mrlm/y.

DG - Dos due to groud cont*n mtiofl, mriy.

OD - Doe d&u to a k _iti, amrny.

Dy - Oos to nv ttble ingmtion, mriry.

DF - Do dub to mint ingeso nrmry.

t- The morxiw erm dme rate. mmI-- totl kedy do rme rrt, mdrwm di doi ntte A n
bate minW I 1mmm din rm mu to cadMcte dmip bemab immn a m dcrieJW i
Section 1. Mrt 1.2.2, m faIem

1.2.2 Daim B al m

The dbOig bIai dutty of rm imrbi oittjd to tte mmmhie i to momt of thdt diid
whtr. rulrMnd on yer, whic wrmld rmt in a deo nmt am-c lg y of ta fdiwbi
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* 15 maiirr to ny orga of an dvidual frnm dis and pilrtat with ht f cife gry tr than
8 days.

b. 20 miiird i do for beta rdiation from noble gas (see not blow).

c. 10 irelsd i dos for gaunr raudtion from noble ga (see note beow).

sign bass quatty (Ci is the smaleit vi for rci nucdm. tclculted by dividing the dose iits (a
through c above) by td ppropriate doe clculrtId per ODCM Sectin I, prt 1.2.1; the resutt then is
rrmtipil by thde mw of redioncMdA (Ci) usd to conrvtivrly etimate doso (ithr th source term
listed i Tabe 1.1 (or ranmr d a hypodthticl 1.0 Ci/yw for mcfide not ste):

D
OBQ - ic) (1.17)

where:

DAI - Appd I dow it (mrmrn or mnrd).

0c - Cacatd doso (mrrn or mrad).

C - Qutity of nucide rsuting in dos Dc (C).

OBQ - BDigo Bais Quwnity (Ci). Th bniting vme for OmD n Bt Ountitis for rOtonnudesd
rtela to thoe tmnspbr n mw m in TTi e 1.9.

NOTE: For consarrtin calkitions the DBOs sted in Tabl 1.9 we bued on:

* 15 rrmir to ay organ of an indivdual from iodn and particuiat with a half ifo grater than
.ight diy.

* 15 miarid a dI for beta roditio from noble ga.

* 5 mnird m f gwmnh rma tion from noble go.

The invmr f the rod C .lOc in the aboe equtin i., OcCd) is us f ul vi, hinc it raprwnts the
most btigr doe pr uit -antty of uoch mnide rlosad
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1.3 DESIN BASS QUANTITY IOB) LIMITS

13.1 D0 ' BR QNafntiy raion

Per Specfiction 3.3 i ODCM Sction I, the cumlativ DBO fraction for nuldas rralasd i sumrd at
last very 31 day to mau that the aun of the fractions of i nuddes rdlusd don not exced
1.0 yer to date an 0.5 in y calendar quartr.

Z ci < 1.o (1.18)

1.3.2 Ex in iDBQ
1.3.2 [xg OBQ Limits

The BQ bs vary awmnr sti m state of xtivity which codd give does at 10 CFR 50, Appw4nx I
iits. Bcuse diffwnt orgas we ummned togethr and does to diffrmnt people e mra ed, the
DBQ typicaul ovreties dos by about a fctor of five. Thu, if caculations f the 08Q fraction
excd 1.0 for yer t data w 0.5 for the quarter Tedvicd Specfication probabty sti would not be
xceded. Howerr, fhrthw discrty rlse should b deferred unti n accuate sssunt of

dose i mado by us of the NRC GASPAR coputer code (either by unning the code or by normlizing a
por nm's dose output on a nucide by nucde bass. Th computer run wl utize the annal ovrcg
oint freqncy metorlom cd data based on not Is than 3 yers of mrteorologicl mnasureent.
Wher ppropriate, nmwi ed ttnsU wi be applid to obtain ruastic dose tikrates nc both
recretionl End giadltil activitie c vary gretdy in reton to ssn of the ywr.

1.3.3 ROI4sim Re mdnuco Not UList i Tabl 18

Tabl 1.9 contwst S nucidm identified to dat ua routin constituents of aeu trelees at Big Rock
Point Plant, p those cmonn to bon water rectors in nw l, en if not prviotv detcted at
Big Rock Point Fra tin te tin, however, thr nudmad may be detctd

If the unstd icis cmiris im thi 10% of Ue EC-fraction for the reles, add unlistd
mncidn tetlW th 25% of the EC-fraction, the ncdl my be caonidr not pre t If the
unibd mAid cEmID grotr thd 10% of the EC*fractim, or d unrted nucdW togrthr
constoiMt grMr th 25%, thn OLd mIalide dM be siped a DBOQ equl to th mast conrvative
vwl Idt for the Psic form of t nudide in hdvd (nobte gm, hagn or prtieJAte.

Shoud a nucide net bed in Tble 1.9 begin to q r in sigificant quantiti on a routin basis,
rovion to this OOCM iho be made in ord e to inctudo a dgn bars quantit specafic to that mrdida.
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2.4 OERABIUTY Of UQUi RADWASTE EQUIPMENT

Th Big Rock Poit quid radwuto rysten i deigrnd to roduc the rd6wactiv matwriab in
-que wt esprito tho dhar by filtration, ion exchnge, decay or iipmnt for

dpomd ml that rndctvity in I efbp fu nt rdlua to u tictod wo- wi not exced
Roqrnum t 2.3.1 of ODCM Section I. Maintarng the curndatie DB0 fraction of relua
mran comnianic with thd rkuirmmt. In dition, moro than 30 years of operating
expinc t* shown tht dwign baris quantitim ner have ben xceedd.

2.5 QOFSITE RELASE RATE

10 CFR 50,36s o ru r tht rolrm of raioactiv materials be kept as low as u
reasnday echiebtl. Appui I to 10 CFR 0 provide the nunwricl guideinr on
iting coenditi for oprrtio to mrt the as low u is ruasonaby dhiwVl
r~wirmemt.

The LADTAP code hM b ru n to atrmne th dow duo to drinking wtr at plant
dWhrg conwration (800 x neret lake wter krinki wter intake concantrtion).
The uMrc term uad gi in Table 1.1. The most kniting dom due to a hypotheticl
indmi duidng thi wt r is 4.89E-01 mrme whole body. The re e rato which would
rAdt in a do rate *eqnlint to 500 nley (upon which the 10 timn cIctrtion knit
of Requiromnt 2.2.1 of ODCM Section I is b d) is the CuriMeor grm i Tabl 1.1
(8.94) time 5001.489 or 9141 Ci/Yr - 2.9E-04 Cihsc (-290 uCilsc) if coninued for hfi
yor.

The doen ccaleta is infonistion, Mpled at NRC rquet for ink io in the ODCM.
The riim rato vLu is not used in ny pint caalctioms or related to any ODCM
Requironmts. Thi clc is but upon oxposurew ung the drknidn wetr pathway
and an avago histoical risM from Big Rock Point.

Amu anarlyme rs run for the report Ipdfil part 1.6 of ODCM Section III. LADTAP is
usd ts cri cuat Ntimo t of doe to the totl body nd mirting orga.

Rmioadoid of hiol dem cnoqu ce wl r min prodamrately Co-137 nd Co-60
truaoul m d ar * viiuing in etl iMe- 131, which hs bom m irportt dos
cotiteor Aduq powor qrwO.l , wl Nt be prut k rfiu ts b do Mctle
cncnmrtirem duS to dec rio to k intptti of this ODCM mrion (inwnur of
11.6 hiltme of dcy wil bm accurd. Ct-134 (abo important durq pnt operation)
wi docy to igficri y lowt levl as dcoin u iioni rg progrose.



OOCM Sct, Ui Dco Rev 0
Prgl 58 of 78

BIOACCMUATiON FACTORS
Tale 2.0

Eknmt Fredmatr F-i

H 9.0E-01
C 4.fC+03
Na 1.XE+02
P 3.0E+03
Cr 2.E +02
MI 4.0+02
F 1.OE+02
C 5.0E+01
M 1.0E+02
Cu 5.0E+01
Zn 2.0E+03
Br 4.2E+02
Rb ZOE+03
Sr 3.E+01
Y 2.6E+01
Zr 3.3E+00
b 3.01+04

Me 1.0E+01
Tc 1.E+01
Ru 1.OE+01
Rh 1.0E+01
T. 40E + 02
I 1.SE+01
Cs 2.1+03
B 4.0E+00
La 2.5E+01
Ca 1.E+00
Pr 2M+01
Nd 25E+01
W 1.ZE+03
Np 1.0E+01

I
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TABLE 2.1

ADULT IGESTION DOE FACTORS
(MREM PER P INGESTED)

NUCIUE BONE UER TBODY THYROID M Y LUNG G-k

H 3 NO DATA 1.06E-07 1.06E07 1.056E07 1.06E07 1.05-07 1.06E-07
C 14 284E-06 5.E-07 6.8E-07 5.68E-07 6.6-07 5.68-07 5.68E-07
NA 24 1.70-06 1.70E06 1.70E06 1.70-06 1.70E-06 1.70E606 1. 70E-06

P 32 1.93E-04 1.20E- 7.48E-6 NO DATA NO DATA NO DATA 2.17E-06
CR 61 NO DATA NO DATA 2.648-0 1.59-00 5.8E 10 3.53E-09 6.8-07

N 64 NO DATA 4.5E-06 8.72E-07 NO DATA 1.3,-06 NO DATA 1.40E-05

Mn 5 NO DATA 1.15E-07 2.04E0 NO DATA 1.46E-07 NO DATA 3.67E-06
FE 66 2.75E-6 1.90E- 4.43E-07 NO DATA NO DATA 1.0E-06 1.09E-06
FE 59 4.34E-06 .0E 6 3.91E-06 NO DATA NO DATA 2.85E6I 3.40E-06

CO 58 NO DATA 7.45-07 1.7E-06 NO DATA NO DATA NO DATA 1.61E-05
CO 60 NO DATA 214E-0 4.72E-06 NO DATA NO DATA NO DATA 4.02E-05
* 3 1.30E-04 9.01E-06 4.36-06 NO DATA NO DATA NO DATA 1.8E06

1* 5 5.28E07 66E-08 3.13E-08 NO DATA NO DATA NO DATA 1.74E-0
CU 4 NO DATA 83E 08 3.91E-0 NO DATA 2.10E-07 NO DATA 7.10-06
ZN o6 4.84E-06 1.54E-05 6.9-06 NO DATA 1.03E-05 NO DATA 9.70-06

ZN O 1.03E-08 1.7E-8 1.37E09 NO DATA 1.28-0 NO DATA 219-09
BR 3 NO O DATA NO DATA 4.0 8 NO DATA NO DATA NO DATA .79E-08
BR 84 NO DATA NO DATA 5.21E48 NO DATA NO DATA NO DATA 4.09E-13

BB 86 NO DATA NO DATA ?.14E-09 NO DATA NO DATA NO DATA LT E-24
RB 86 NO DATA 2.11E-0S .83E06 NO DATA NO DATA NO DATA 4.16E-06
RB 88 NO DATA 6bD5E8 3.21E-08 NO DATA NO DATA NO DATA 8.36-19

RB B8 NO DATA 4.01E08 2.82E-08 NO DATA NO DATA NO DATA 2.33E-21
* 8 3.08E-04 1 DATA 8.84-06 NO DATA NO DATA NO DATA 4.94E06
S g90 7.5lE03 NO DATA 1.8(-03 NO DATA NO DATA NO DATA 2.19E04

SR 91 5.67E06 NO DATA 2.29E-7 NO DATA NO DATA NO DATA 2.70E-0
SR 92 2.15E06 NO DATA 9.30-08 NO DATA NO DATA NO DATA 4.2E-05

90 9.62E-OS NO DATA 2.8E-10 NO DATA NO DATA NO DATA 1.02E04

Y Olm 9.09E-11 NO DATA 3.52E-12 NO DATA NO DATA NO DATA 2.67E-10
Y 91 1.41E-07 NO DATA 3.77E-09 NO DATA NO DATA NO DATA 7.76E-05
Y 92 8.45E-10 N0 DATA 2.47E-11 NO DATA NO DATA NO DATA 1.48E-05
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TABLE 2.1

ADULT INGESTION DOSE FACTORS
(MREM PER PCI INGESTED)

NUCLIE BONE UYER T.BOY THYROID KIDNEY LUNG GIU
Y 93 2.6809 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E05
ZR 95 3.04E08 9.75E-09 8.0E-08 NO DATA 1.53E-8 NO DATA 3.09E-05
ZR 97 1.8E-9 3.39E.10 1.55E-10 NO DATA 5.12E-10 NO DATA 1.05-04

NB 95 6.22E09 3.4E-09 1.88E-09 NO DATA 3.42E-09 NO DATA 2.10E05
MO 0 NO DATA 4.31E-6 8.20E-07 NO DATA 9.70E-6 NO DATA 9.99FE-
TC 99m 2.47E-10 8.98E-10 8.9E-9 NO DATA 1.06E08 3.42E-10 4.13E-07

TC101 2.64E10 3.66E-10 3.5W-09 NO DATA 8.9E-09 1.87E-10 1.1DE-21
RU103 1.8E-07 NO DATA 7.97E-08 NO DATA 7.06E-07 NO DATA 2.16E06
RU105 1.54E-08 NO DATA 6.0E-09 NO DATA 1.99E-07 NO DATA 9.42E06

RU106 2.76E- NO DATA 3.4E-07 NO DATA 5.31E-06 NO DATA 1.78E-04
AG11GC 1.0E-07 1.4E-07 8.79E-08 NO DATA 2.91E-07 NO DATA .04E-05
TE12m 2.68E8 9.71E-07 3.56907 8.0E-07 1.09E-05 NO DATA 1.07E05

TE127m 8.77E06 2.42E-06 8.2E-07 1.73E06 2.7EE-05 NO DATA 2.27E-05
TE127 1.10E-07 3.9E-08 2.38E-8 8.15E-08 4.48E-07 NO DATA 8.8E-06
TE12m 1.15E06 4.29E08 1.82E08 3.95-06 4.80E-05 NO DATA 5.79E-06

TE129 3.14E-0 1. 1E-O 7.66E-09 2.41E-08 1.32E-07 NO DATA 2.37E-0
TE131m 1.73E 8.46E-07 7.05E-07 1.34E-08 8.57E-06 NO DATA 8.40E06
TE131 1.97E-08 8.23E0 6.22E-9 1.82E-8 8.83E-08 NO DATA 2.79E-0

TE132 2.526 E-. 6 1.3E3- 6 1.8E 1.E-06 1.57E065 NO DATA 7.71E-06
1 130 7.66E07 2.23E06 8.80E-07 1.89E-04 3.48E-6 NO DATA 1.92E-06
1 131 4.18E06 5.96E-0 3.41E-6 1.95E-03 1.02E05 NO DATA 1.57E6

132 2.03E07 6.43E-07 1.90E07 1.90E-05 8.66E07 NO DATA 1.02E407
1 133 1.42E06 2.47E6 7.53E-07 3.83E4 4.31E-06 NO DATA 2.22E-06
I 134 1.0E-07 2.8E07 1.03E-07 4.99E06 4.68E-07 NO DATA 2.51E-10

I 136 4.43E-07 1.18RE06 4.28E07 7.66E05 1.86E06 NO DATA 1.31E0S
C134 6.22F-0 1.48E-04 1.21E-04 NO DATA 4.79E-05 1.59E05 2.59E-06
CS138 6.51E 08 2.57E05 1.8E-05 NO DATA 1.43E05 1.96E-06 2.92E-06

CS137 7.97E-05 1.09E04 7.14E-05 NO DATA 3.7E-05 1.23-05 2.11E06
CS138 5.52E-08 1.09E-07 5.40E08 NO DATA 8.01E-08 7.91E-09 4.65E-13
BA139 9.70E08 6.91E-11 2.84E-09 NO DATA .46E-11 392E-11 1.72E-07
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1.4 GASEOUS RADWASE TREATMENT SYSTEM OPERATON

1.4.1 Svrtom 0

The rool radwto tyStrn conists of A diny c for condomr off-om which provi
promiimtdy 0 10. of decy to prior to relee via the 73 n sted. A flow dirm of gpomu

weste rdIm paths is m own Figur 1-1.

Condmr off-gs rnpreta more thn 96% of tbh totwl gart mCo term -i power pwnrioin,
M wi not coutrltm tena rnm -uri d'- -- a the cid nr wl not be in U. Othw
urcm not -prm -ir d m i i -ot mon r Inle mi cdel r udat nl nic I nld tmbi

i-n systnm stm b-kaga -Cnmiu--i rlase ws cink phwdly of ce ont-inu v9nitiM
nd t a I wr de yee rdwasto system wnt. Thw Moucs wl he iduete to dwhtck for niae or

relesed via other umoatwed pthways. dpewig o- thr d ho m of dtenio in progrs.

1.4.2 R ni.n ....of Sothfet.v ---

Operblity rofqursdumst for the geooo wste tratmnt system (offg#s dely Im) ro rut ispifd.
This is bmmr u d aned abov, thu bs, m s ource not prom t idung decouuiiii .

1.5 OFSITE RELEASE RATI

10 CFR 50.3A1 requ tht the rlmoo f rodocive mat rias be t he Jlow e ramirIy
aciviobb. Honvr, tsr cti furtr okwn that thr irn is perite th dbdity If ,rm.
to rise qitim of mttirl at hihV1 ratM the a mdl prcap of 10 CfR 20 its but mt
oxctqi thom bit umndr muwo l qpron conJmi . App4bx I t 10 CFR 50 prsMi the
unmert puidiom a- biting conidog for opsotion to nmu the low a romniMy r-ievabl

The GASPAR code -_a be n ru to Wmmims a cmerv ti iade btwmn rime rato i CUme
rd -mml dos e to atnis nrdtiM ad Sietim. ThI -wce- trm is tedl in TaIb 1.1.

The mntotesl daI is gm in Tihe 1.3. Doe unmg maid ap W ls uieg l, to tr kiled
with mot bitL offdo dw (we body) aum d the raieb at th r-ddn r ki Xlo ir
0.106 Mr- for m ym. The rIom rIto rw whil rt in o den idmt i 600 rSW y
Imq the tt by eIm w*dc OOCM Sectn I ReH uuL 3.1 i k i tb w CuernTm -m
i Tfi 1.1 (1.2 1 mdt by 6001.105 or 1.96 Cic.

Th abor cmakomt info motiol r . Exposwo calation for rim * onr Ipcific porie w
decbred m Sectir I, prt 1.2.
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1.4 GASEOUS RAGWASTE TEATMENT SYSTEM OPERATION

1.4.1 Syvtm DQMniotion

The g ous rodwusto systm casint of a dda lc fw r conder ff-ga which provid
qroxinwdty 30 ninutm *f dwcy tin prior rtela vi thi 73 Mr stack A flow dig of goma
wrot releas paths i Jhown in Fir 1-1.

CondIeir off-s reprunt mr tbhn 95% of tie tot ime setre trm -uri powr oprtion,
but el not corfic tr to rl duli 4di--M m th cdem- wl Mnt b i s Other
aurcs not prot on darsir - d wl a udn er _m i md miscsomL tWubie
b q system stnm 1-ke DemnwiuMMi re eles o wi Mpriawl of contimwt vmtlation
ad to a eI#r degre. rodwato ytm VOt Thes mourcr W be ductd to the stck fw rdom or
rdoW v other monitord pathwy, dqombd on the Ohm= of flwmi ian-g in pror .

1.4.2 DMt*mrwinf S"Ifgvv nt=gi

Oprbfty rwquri u fhr the puea watg trntmnwt systn (effgt dsy iM) wr mt p*dfid.
Thi is beusm , eiaswd bove. t rWm urm is not pra m s" dl cmoisi.

1.5 OFFSITE RELEASE RATE

10 CFR 50.36 rm tu that relea of raimactive mntrib le kept - blow r w r
adM'vti. Howeer, the sectim furthr stam t t the Ircai is prnktel tho flrsli of OratiMn,
to rl mni qutim of retrid t igher rats thmn a mi pIrcetgo of 10 CFR 20 bmi bat wt
XcM-ied thom b[its uadr u"uMi" oMratinq cuontite. AppneN I t 10 CFR 60 provi tbh
ur auidies birtinl contions for opantion to met the blow a rMesonMby odimbl

ftmint.

Thf GASPAR code ha b irn nu to drternm a cmenrvative relti irn rm ntr Cier
d l mmel das- di to extrnd rad-t tim do inh n. The mU term el is trd i Tbe 1.1.

Tih m uerolo data a in Tble 1.3. DIse u iq aimIud wre w doln i. to tdh MaSdM
with mt binq sffit dmes (wido kdy) mamed to rb rmiq t the rImI wkth biS XIQ.
0.1056 n- for _ 1ew. Tri rl r fte wick woud rmt in a diam seldt of 600 mray
(ruqi tb totrd body I qmp wdick OCM Sectim I Rq*InIe 3.1 i brs) i the CwrN/YMr
i Tail 1.1 (1.29E04) mdtipid 6001106 or 1.95 Ciw

T) ove cr ddtim i a inforti sty. Exporo caladitians fo rdolse or specific priods a
dsibed in Section I, i t 1.2.
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1.6 PARTICULATE SAMPLING

Pwticdt saily mes obtinod from th contiKo sr strF .n pid from the plat stack o from
othr atrnatin rom po Ut utized t o h the cox of Id. nmmionng. Smplt typicdy re
obtaned to reprMnt the interatd rl from the pbnt.

Gamn, bt nd slpu conting is prfonrmd on th pwticlt filtrs. Bce yirlds of the ganm
sotop detOcted on partiiate fitrn e appied to deteri '"intifi beta, and the 'idtifid'
cont rte is abtracted from the obwvd count rate to gn 'uidtifmd beta. Th 'aidmtifid'
beta is asmud to be Sr.90 urtl wt ts on on aptn l man*di pcific to Sr-90 (from o qurrtey
cowpote of fitms) we obtaind Siodlrty, Iph activity not idontified ntural radium, thoium or
thr daughtrs iu asumd s Pu-239 uti optionJ reuts of quawtey compoe *tnayris we availble.

Moritoring for radiiodo ie not rquired b ca s thi ODCM does not go into effect until at let 93
dys post-shutdown when lokdi 131 hs decayd a rnimum of 11.8 haltfTv.

1.7 NOQLE GAS MONITORING ANO SLAPULn

Whie sprt fuel is pront m the spet fuhl poo nobleo gas rn rats w ithr be mortorfd by the
nobl ga monitor or be etimted by mws of priodc contaimnt air anym of conm ntrrtions tin
vokun of wr xhatted from containnt over the l ppopriti intrvl. With ful prI t, there i
potontial for low lenb of noble ga reeas. However, ft r the fi few months of hutdown, only Kr-
85 wodd be prnent in dotdable qawitti.

1.8 TRITIUM SAMPLING

Trntum has low dos cornmuwcf t tho pubkc beca of the very sml fraction of dowsbe
quntity which a v te for rdi . Thb maor cntributo to tritium fluknts ao evportion from
the fuel pod aSn ractor canty (wti flooded). Bece of tih low dose imprt,. nd du te the
cotinuom: reduction n triti tmat witb tritiw prdbtio duo to rctor oprtion cemmd,
pgaur tritiumn supsn wil not e rmp*nd. Gete. triti release wE be oetiuned -q
cmn vtie vporvtoni rate clk fw fwt l pok t d e ctor cnity dArin intrrv I that
wat containin tritm ia utiizad
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TABLE 1.1
BIG ROCK POWT GASEOUS AND LIQUI SOURCE TERMS. CURIES/YEAR 1

NumdE G iaM( 2' Lid2)
H-3 .IEtOl 0.83E o00
N-13 1.53E03 A
l l24 3.2E-04 1.12E06

061rill ~~2.82E-04 6.84.E03
MrS4 5.605-06 2.0E-02

I .O-04 NA
1.65-061 04

~FlhB`~~o~2.! -9.O6E-03
1 -04 4.21E-02

3.14E 060.01E-04
B2 8.I E-03 NA
Kr- 2.61E 02 NA
Kr-8i 9.65E-01 NA
Kr-L 3.12E+02 IA
Kr47 1.1E+03 NA
Kr48 7.80E+02 NA
Kr-89 6.96E+02 NA
Sr9 NA 2.27E-04
Kr90 7.76E + 02 NA
Sr-90 NA 2.22E03
Kr-B1 6.68E + 00 NA
Sr-1 6.61E-03 NA
S-92 NA 1.54E-06
Nb95 1.91E-06 A
M-o9 3.10-06 NA
Aa11O 1.7E-05 6.ME-06
S 124 NA4.01E-
1-131 1.94E-0 1.967-03
Xe-131m 4.38E-01 NA
132 8.07E-03 NA
-133 1. -02 NA

Xe133 tO0E 02 8.8051
Xe-133m .00E+00 NA
Ca134 4.0407 1.76E-02
-134 1.24-02 NA
-135 300E-02 NA

Xe136 1.11E+03 NA
Xe-136m 1.15E03 NA
C-138 4.74E-O6 NA
C-137 1.51-04 2.04-01
Xe137 1.11+03 NA
C-138 317E-01 NA
Xe-138 1.3 03NA
B130 1.32E-03 NA
Xo-130 1.04E+03NKA
Be-iO l.0lE3 NA

a-140 7.0103 .04E-05
X-140 7.231*O1 NA
Hr203 1.32-06 NA

23 1.444-04 NA
1U· SifW B 2.421-03 .7iE-02

o Dto dnvMi from tadg t! ffTluwmt rdeMnd dring Ja-Jum 1980 tough JMy-DOKc 1983
Nid wding by 4.

(2)) Histonc (optibng) ure ttrm. V s bisted as NA have not been osMrvd at datectle lvesb in
these waste stm.



ODCM Satin U Iom Rn 0
Pep 2i sf 78

TABLE 1.2

BASIC RADIONUCUDE DATA

NUCUDE HALF-UFE LiUBOA BETA ' GAMMA
(daw m ( (MEVID) (ME iS)

1 Tritiu 4.49E 03 1.79E-46 5.88E03 0.0
2 C-14 2.09E 06 3.4E-12 4.56-02 0.0
3 N-13 8.94-03 1.1E-03 4.91E-01 1.02E 00
4 0-19 3.3E-04 2.39-02 1.02E 00 1.05E 00
5 F-18 7.2E-02 1.06E04 2.50E-01 1.02E 00
6 NA-24 8.33-01 1.2735 5.56E-01 4.12E 00
7 P-32 1.43E 01 5.1E-07 6.95E01 0.0
8 AR-41 7.3E02 1.05E-04 464E01 1.28E 00
9 CR-S1 2.78E 01 2AE-07 3.88E03 3.28E-02

10 MN-64 3.03E 02 2.66E0 3.80-03 8.36E-01
11 MN-S 1.07E-01 7.50E06 8.29E-01 1.8E 00
12 FE-59 4.50E 01 1.78E-07 1.18-01 1.19E 00
13 C0-58 7.13E 01 1.12E-07 3.41E-02 9.78-01
14 CO-80 1.92E 03 4.18E09 9.8E-02 2.50E 00
16 ZN-0m 5.75E-01 1.39-06 2.21E-2 4.16E-01
16 ZN-B 3.98-02 2.03E-04 3.19E01 0.0
17 B-84 221E-02 3.604 1.28E 00 1.77E 00
18 BR-85 2.0803 3.8-03 1.04E 00 6.60E02
19 KR-4Im 1.836-01 4.3-0 2.536-01 1.6-01
20 KR- 3.93E 03 2.04E-0 2.51E-01 2.21E-03
21 KR-t7 6.28E-02 1.52E04 1.32E 00 7.93-01
22 KR-I8 117E-01 6.8E-0 3.61E-01 1.96f 00
23 KR-8 2.21E-03 3.3603 136 00 1.83E 00
24 RB-8 1.24E-02 &476E04 2.0e 00 C.2801
26 RB-89 107E02 7.50E04 1 01E 0 2.05E 00
26 SR-8 5.20E 01 1.F4-07 5.8301 8.45E4-6
27 SR-90 1.03E 04 7.79E-10 1.9E-01 0.0
28 SR-91 413E-01 1.9-06 8.50E-01 69E-01
29 SR-92 1.13E01 7.106E05 1.96E-01 1.34E 00
30 SR-93 5.56-03 1.44E-03 9.20E-01 2.24E 00
31 -90 2.67E 00 3.00E06 9.3f1-01 0.0
32 Ym 3.47E-02 2.31E-04 2.73E02 5.30E-01
33 Y-91 588E 01 1.3E-07 8.06-01 3.61E-03
34 Y-92 1.47E-01 5.4E-05 1 44E 00 2.50E-1
35 Y-93 4.29E01 1.87E-05 1.17E 00 8.94E02
36 ZR-95 .50E 01 1.23E-07 1.16E-01 735E-01

TABLE 1.2
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BASIC RADIONUCLUO DATA

NUCUDE HALLUE LAMBDA 'BETA ' GAMMA _
(daw) 1t IMQEYSI UIMEY[MIS

37 NB95m 3.76E 00 2.14E06 1.81lE01 6.06E02
38 NB-95 3.50E 01 2.29E07 4.44E02 7.64E-01
39 MO-0 2.79 00 2.87E-6 3.96-01 1.50E-01
40 TC-9m 2.50E-01 3.21E-05 1.E-02 1.26E-01
41 TC-99 7.74E 07 1.04E-13 8.A02 0.0
42 TC104 1.26E02 8.42E04 1.8E 00 1.9SE 00
43 RU-108 3.67E 02 219(08 1.01E02 0.0
44 TE-132 3.24E 00 2.48E-6 1.E-01 2.33E-01
45 1-129 6.21E 09 1.2E-15 5.43E-02 2.48602
48 1-131 8.06E 00 9.96E-7 1.90E01 3.81E-01
47 1-132 9.58E-02 8.37E-05 4.89E01 2.24E 00
48 1=133 8.76E-01 9.17E-06 4.08E-01 .02E-01
4 t-134 3.81E-02 2.22E-04 6.1E-01 2.596 00
50 -135 2.79-01 2.87E06 3.68E01 1.56 00
51 XE-131m 1.18E 01 6.80-07 1.43E01 2.01E-02
62 XE.133m 2.2E 00 3.55E06 1 90E01 4.16E-02
63 XE-133 5.27E 0 1.62E06 1.36E-01 4.60E02
54 XE-135 1.0E-02 7.43E04 9.SE-02 4.32E-01
55 XE-135 3.83E01 2.09E05 3.17E01 2.47E-01
56 XE-137 2.71E-03 2.9E03 1.77E 00 1.88E-01
57 XE-13 9.4E-03 8.15E-04 6.65E01 1.10E 00
55 CS-134 7.48E 02 1.07E08 1.63E-01 1.E 00
59 CS-135 1.10E 0 7.29E-15 5.83E02 0.0
00 CS-138 1.30E 01 6.17E-07 1.37E-01 2.1E 00

61 CS-137 1.10 04 7.29E-10 1.71E-01 5.97E-01
62 CS-138 224E02 3.58E04 1.20E 00 2.30E 00
63 BA-139 5.76E-02 1.39-04 8.96E-01 3.63E02
64 BA-140 1.2E 01 6.27E-07 3.1E-01 1.71E-01
06 LA140 1.6K 00 4.77E-06 5.33-01 2.31E 00
88 C!44 284E 02 2.82EO - 9.13E2 1.93E-02
67 PR-143 1.36E 01 6.90-07 3.14-01 0.0
6a PR-144 1.20E02 8.E804 121E 00 3.1E 02

Avwrsa y mp pF Mdratim vru wae Bbta from ICRP PubCoIa No 38, R u
Trmfrw t iEMM and Ipt tyv of Emiom,. 1983 md NUREGICR-1413 (ORNUNUREG-70),
RdioM ec Do Dofta Bm - kIndex d SWurmm TAW. 0. C. Kochd, My 1980.
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TABLE 1.3

tINic tNiPUTlIR COO - XOOQDCO , VERSION Z 0 RUN DATE. 940629
*..* Al, oCKt. POINT XOQ Z ***' USING 01101/89 - 12/31/93 ET OAA A *''

F E VA, D Rt iEASE 240' STACK
N M CkAC. UMIXUTIO

AMWJA AtAAU CIQSG KCMITIN CUMIN OITANCE I MUII FMR T ITt
StCITO 0.210 J0 6. 1,. 0 1JI 2.C000 2, O 3.00 3.600 4.000 4.01

s 1.2aa2 2.u-1`M w iogi I(2Ec u"7E M 32m0 301w 21mn71 2071-M 2.4i4
SSW I 1E0X 16-37146 23646 23(M4 2.726(4 2.7w a4 26 71146 2-O4* I 1 I*6 1Dt146 I. ?b4

sW 1 L 44114 .7ZM I.i t M t14 1171-01 1JIs tM IJ4te0 1.7mja 1 M4a ISM14 1 t42
WSW o00.0 mm Q00 ·00 AO ,00 0.00[. 00 {CM · 00o 0.000 I 00 0an0.00 ai 0.0 0 .00 amO0 O6. 0 aMOOM · 00

w 10 M OO c * 00 eDE * 00 0 00 0.* 00 1. 0.0 00 oe DM 0. O.00OE * 0.0 0 km00 1 00 0.01,100 00.100
rw 0000.1O . 00 Io sM I. .0 ra J2-nI 2.71K-16I J1 12 4JI E.11 I31 .I10 I OI 4A1 40 I lf .

NW 00ooo0.00 a0, 00 0.0 0aoox*o,0 1 .0 o ojo0.0 . ,00m.00 00*0o00 0oT0E.0 ' e01j.oa00 iO0O.E0 0005.3,
w o 0.0101. 00 * .0 M 00 C 0 O0 001. 0DW ai o OCoo 0 m E.O o.x00 · c.=00, oa .- oo 0oa000 0 0 0,00o.
h 0X01.0 6cSa M 6.0 0 · AO0E O 601. 00 00.00 D 05 DAM 00, .O000 o.iM ·aXoo 0.00 0*oor o.o00[ oo

M 1421a 6.341 IJ261M .1M4 4.1sM41 4.4744 4.1441 40711-0 17311 4M6 13461 311iM1
km 1.ti0E O 211714 0 4 i.40 4j37t 4j41(4i .7314M 32,4 6 2 i2M4 2.160 -:T0 2414

EW 2.04114- 3J4M0 4.2M- 4J31eM U11EM 4J0X41 4JI271n .71-N4 32127X1 261J 1 2J2mZ
f 12 WO4 4Jl 2 -24146 L i 4 6c 1E01 4.401E0 .7M44M 31.210(41 2.71EM 2.41401 2-13114E

i[ 23M41E4 427«4[ 4J71E(M 4117E6 J4XM 3 i OI E4 21m0[4 2.3M(4 12X3M lJl01 1. E1EM
a; 2 14M4 3O211( 2M 3160 1QO4i00 14114M 3.101E 4 2711tO[ 2.3M4 2.10714- I lMt/1) i 7tO

SS1 I 11E 21746X 2JHE4M IJ1M 3M-0M 1E31( It3212- 2.4(M 2.14 .4E4C c01 Ea1

mwUL AYERAE Cw* ItETEc p C1U1 OSITAC I M MUI FROM mtE nT
UCT oo000o 7100 m100oo i.o000o aLuO 210a xo1 o 4 0.100 0 410.1 00

5 2224061 U1M4 1.1l4X 712m14 1.74M 4.446 00 312M44 114 2.00146 23146 200ia4
Sw 1.M4O Il.I44 M [ 1 a46 L34 IiX 3)ki 2.41146 2I .7tf2.44 12 .4m6 311 I1

SW 1.3m11 14l4 7.1M1E Vt1 40nl 1.430( t4 26 l I t.1U $6X l 1I.M41E 1.M11i4 i
WW 0.0001.00 0 E .. 00 0.1O1O* 0. 00, 00 .OE* A0E .00E0 0 0E. x O.OODE D.o O. 0 .00 00 0.000[ .00 0.00 .-00

W o0o00.oo 0 0.001 00{M s 0o0 0M O00.0 01.o .O00 0000M. 00 0.o(0* 00 .0x00u 0C05A 00 0.o00ox.0
WW 17a 11 214M i63414 1.116E-07 11M4-7 6UME1 2E- 7M-014 U"12E,0 11fS, 4 5.h1I.01
NW 0.00E .0 0 0AM500 CM100 6 01.OOJO. X O0000 0 0 .l0 · 0 0JCa.m000 o0o00.00
W 00oo0.oo0.00 al.O, 1001,0O 6.000 0o.65 e O.0 0.00A.O00 O.00 .00 OA. OE0.0OE 00 OJOOE.00 0. O01c.00
N 000 -00 00ME* C0.W .00 i.000 00 0.0m 00 0,0 W*00 0 000. 00 o 5O.0,0 ,8OE0 COM. 000 Q.O0s·o

I(M 2 11-M 2.I60[1 IiT714-a IA0304E 7.1?241 tiS4 4.7E4 3Ji41 3.421UX401 2J49M 2M141
sM 2.0;1E4 1* 1J.1ME-0 .Ti E- .M01 4.17214 3,.1-01 2Ms7T* 1E-01 1.'JKM .T40 1 X01m

( 2[ 132141- 0 Il6- 1DfM46 I.46416 4.41,E1 3371-0 214M6 2 s116 (A-IVE 1.17M 1.37*4(
1M.4M U 1671 164 424 3.410(46 .164 2.01714 10 11EX 146 1iOI 1.11M.I 1 03(m1m

(ES 1.41T71 a-0 1721 674 174.014 2J11E-01 1114K 1MJ7T-O 12271(4 1.0714 132-7110 1073 10
SK 1.5S 01 E .-O. 4 4.121UE 2.-0N 00 2.2.614 1IE0014 1.4U1EO4 12'114[ 1.0771 .421.10
rS 16-06I 14(140 1-74m- , .14E4M 4,371M .344E4- -06 771 2.21H-40 .1 t014 1.1224. 1.4231X

VWNT UO IiUL4 PAAMITTU:
RUELI AS *IT MTIN 7110 IPt. WM) NICHT MiTEn 71.3
DUTER IMT TE 1.14 iW L EGNEHT TMENT 31.4
EXll LOCIn MWTEP IL21 UKO*JC&JrCtAKA CnE.JMN I 1000

HIAT EOm RATE ICAU SC) 0o
AL ELEVATEOD LASEAt

Dta in sctor WSW thrmug N le not vl. Rfer to rno ta tth f e f Tab 1.3.
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TABLE 1.3

SK'RL COMPUTER CODE - XOQOOQ. VERSION 2 0 RUW OATE: 940629
G.... B ROCK POINT XOOOOQ' "' USING 01/01/19 - 12/31/93 NET DATA ***

hLtV At f REtLASE - 240' S1ACrK
.............................................. ,Lt -TW EOTM PE UNIt .NA .d"-2 IfT .am. .CT

SIfMINT UIOMo I Uo M I

OtCITIC .1 1.2 2.3 3-4 44 10 10-20 200 30 4G0
fwof SMt

s 140l10 I.1O .1i 10 L -1 1 44301.t E 2 37'n 11 u i12 11i. -12 2.071.2 l.-2 1r 2
StW 1461-10 1141M0 1UE-11 I%6(.Il, UIJ.11 i.,-11 17112 - lZ 1,1-2 181. 1 .Alt-12

SW IX11I- 43 l 11 4-11 M2.i -11 J-1 7J 12 2UX-12 1.1T-4412 70EM13 UI m-1
W UMOEO{,00 U (*M U& Mi i Ut. O GM0 00 .O00E. #O UNOC, . ll{ l*MO O.O O 0 UOCOlO
W« aj-. &.*,l , l M O.oi ,,gO &OOE*M Uli1M &(«(O[. OJmE*« BJIiL.

Nw oooS.o. &asOs- O0 K MI,11. -10iUB{.O»l a O (E* . O 1oQOE. · J1 11O1 O2.05- ·i
WIW QD(e0 0 1. L1*O.10 1U.0,0 U.0 UQ 5 *IM 0 1.3001 1oo35 .oiDo 00 005.,00 A01*0,0

IN .L 0M*M# UM 00 .L 0 UIs 0 0 OJm e.00 a" * 00 om. x IIo 1 M00o 0.lMe*
mK 2IH-10 1-i 11,1 W UIll-i UlI-11 .00.11 1 7m1.2 112 2.IE-t12 1.77-112

K( i.l.1e krN.10 3W71w i o10 U1.141.0 L411 1, 6 I11 I im-12 4J21.12 3.31-12
[( .iMtl10 1t3 1-10 .m1lo 2.11M10 14.1 t011 2 1 i7.11 ^1-2 mU.l 3.. tl12

E 1401 5.746-10 3.1m10D 1iWT- 111-.10 tl-. l r771.1 .11 -2 "M7.1 3.O-12
ESt u -w.10 4.611-10 10 10 I.UEt-10 1J 10 UJ2.t W 1 1WJ41.11 UM -12 4 .h-12 t 2. 1112
SE *. .i 10 3111-10 126-010 1220 0 m -. 11 3.77t11 121X-11 Um 7112 1a42-12 2.40-12

SSE 447 10 2.110 1.41X0 .4 1- L.2 -1 1.34-l 2 -11 1.7Kl12 4.X71.12 2.71t.12 2.31-12

WIT JNO lUUw PAruATIM

MLi AF U l4T *TE't "3t RP. Wm MI4T IkTS) 71.3
0,AMI TERS l 1 . 11T4 s.nc i"IM T MYn! 321.4
ITI VLOCITY M'imN luiL U2J lKUC AKA tU"MTMI' I000.

MAT EMll RATE KICAMI C
ALL ELUVAD KLfUfE

Oat. in ctom WSW tOrtsn N ae net wld. RWer to note t the wd of Tlse 1.3.
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TABLE 1.3

,i ' ! 'wllUTER CODE XOQOOQ. VERSION 2 0 CRI DATE. 940629
.H., ROli K POINT O1Q00082 *' USING 01/01/89 - 12/31/93 MET DAOA **.

, TVAOtD R[L[EAE - 240' STACK
............................... ..... ELATIM DEO TIO PER U AtA M AT ED IT W CTO .....................................

DIRECION DISTAMOES I hILS
FROM ST1 02S 0J0 0.n 1. 1.50 2.0 2.0 3100 3.60 400 4.M0

S .161 10 4.414(10 31474110 2.1[ 10 1134(0 1337110 10E211 0 1.0 l 1 1iL 0 1I i.320-I 1 4r4M -11
SSW S.N11E10 4.i&o.10 31.24.10 L2.I#210 1*ii10 11 [,10 1"M 1 1 1 u-11 ia[II 111 4,J-1
Sw 1 671-10 1.12[.10 1022,10 I.llM 11 i.11 4 1211 .14011 3M1-(.11 2.471-I1 2.03 Z -1t 1J1-11

W 0(.0-100 1E.001.Ot- 2.1. 4I-00 O[.0- 244- .001 I4oj 00 0.0m 0001 u01go o1o.Go . 00414.ws o~aox.o ajotogo x oE'o eooX oaoj(.Xo Looo c x oar.oi .eoaio a.oof-i
WW 2.01«10 110 MUWM1.44(06 2016714 2.444(4 1JmE-00 1 1MUM 1=2X4 IME4 6(073j141

N 000(*000 0.00M00 E0 .00 0O.00 00D001 . 0D000.00 &E00o*0Do ,..DO 0,0010 0 000 AOM0 00o .-
Nf1 L2.5t 1.10 t2.1 -10 311-10 32J110 2.t3-10 t1JlE10 1.4.10 1.1K.10 I11- 71Mt.11 1.6011

J ..I1E01 1041 01.1116T6.1 LMt.I10 L4.10 10 4t.1010 2.40.10 13X1-10 1M1[.10 1t11-10
I[f 1.2151O 1.0104 I 115110 U.01[-10 IL1210 4211t 10 3.3t111 0 21 10 tllIE10 1.73[1.10 1 43110

i 1.P3lO4 1J3 41 1.0741( Lui0 33 10 411- 10 3.161. 10 .2,4110 1.110 1.1 10 1^ I31 0o
iSi 1.4121 -I.0 1111 I.w I0 7In -10.10 4.47 10 11 .10 2371.-10 1 2-10 1.4X-10 .1211 to0 .- lto 10
SE 1.01E-014 LI -.10 .l UlE0 i10 3106-10 2.M -10 1.4-10 1l21E-1 1t210110 lJ1tI11 11E-11

SSf 8.714-10 03 -10 4143.0 3.107110 2.57 10 . 11- 101.4 .10 1.12-.10 1.2111 71i21E11t1 .3 -11

DOEC nGI DITMAIKi MUS
FROM SIT 500 7. tO0 15.0 20.00 20 00 3600 410 4ouD WU

S 3723 11 1 -11 1.21--11 u r 12 4.712 13131E.12 L.4(M12 2.07 -12 1.77112 1 -11 2 1.4 -l12
tSw ltE3.1 2 1114i-11 1iZ2t11 - L46E2 I.12 3024.12 2-12 171-12 1-12 1 .IMIE-12 w-2 1.1711.1

SW 1.42311 7.4 .12 4J42.12 2.41E-1 J -12 1,1-2 1-113 .1 -12 1 7.021.13 Ui7-13 L0a-13 4.417t.11
WSW 0.001O 00 OOt. 000 0 *O00 K100 100 Oo*00 0.00o. 0 WMooE0 0E 0oo0 DO 0.11 OO*00 O.CmE. 0 O000 10

W 0.000* Ol0 00(*I0 OMI*00 OOC00 *0.00 00.00Do 0J00.00 OX00* 00 OO100.0 00K-1 0 000 -C.00
WO 7J10O10 374~10 2 .1. .171-10 1011-.1 L .1E 1 -11 24.E.I1 E t312 111 It -li 2.21-11 1JM-11

NwW 0.0Mlo* o 1 oJQ 6 00 0.1 . 00 OJ O 00Q .0 a.00 0 .O C00 u.OOC 00 QOl. * 00 .6 00o Oi1O0 *0 01OoE 00
m O.1OEO, 0 o OO1.00 01.06 . OO* 00 e 0ICE. o OLJOO 0.01.00 O.O OO. J OEO . O0i00OE 00 OO. OO

ON Jo ·-00 1o . 00 O0IE.00 00.E0C OM 0 0.10 5o 0 0.i0. 00Q O.OE O. 0.OE.a00 1 .oOOo*0I 0 A .OO
ItE S14I 11 LMf.6 I 211Jt I L-1 -12 L74-12 4.1 2 113.1*12 2. -.12 .07IE-12 17 2 1.. 1M .12
NE 1.t10.10 LE7 1-11 31 - 1 1Ji -l 11.172E.11 .1t.12 1.2 -12 4.UJ -12 3.1111-2 3.300112 I. -12

1E 1.20E-Ill U1E-11 3J111 00-111 12.0E- l 11 K-12 744-12 .M- 12 4t-12 1711.T12 32J-12
E 1.1l110 41-11 31-11 t10-Il 1.6ll l. ll 1E-12 171-12 1-122 Il1 U112 3.71-12 3.2 1-12

ER i471It 4.44-11 22-11 1.41-I 14411 -12 "12f-12 L31K.12 424t.12 314612 2M-12 2.-12
IE J6E5 lM 1 2 1E- l11 -12.11 .211-12 5u! 12 4.24 12 3.416112 2l2-l 12 2.1-12 2711-12

tS I-1t 11 71-11 1.777-1. 11 .1112 137-12 4J1tn-12 2UI112 l.t -12 2.1-.12 2a1X-12 1.7--12

Date in m ctor WSW dntu N we rt vrd. Refr to rnate t the md of Tble 1.3.
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TABLE 1.3

I .' ':!WUTFR CODO - XOOODQ, VERSION 2 0 RUN DAIE. 940629
" l u ORXC POINT XOQOOQ&B **' USING 01/01/89 12/31/93 MET DATA '"*"
i i 'vTtD R[LEASE - 240 STACK

IDOC oT DECAI. KRPUTIO

c4vO aCMITIR CU0I FMO EVCH SEIIT

EOMNT OwICAMt I M UI FPOM TH1 In

OWDC*w f 1 1 2 2.3 34 110 t120 30 3040 4U0
FROM STE

S 2JIK Ut.14M 1111Em L2740EM tl. 0 t24eQ 14 7I4Ea 4*X1M 2lN4M 111XM

We 1O. sM 1MS« 1.E41M TJ1KM 0 1.-4 .Tag0E W14 E- M-01 1T.74 IlT1M
wT Q.O0 amoOe 101 .e O.l atm -1uOO sjoE uO CoA OO O oaote o M01 7awm« coltt ccuio mau cajnKao O«c aouco .on sc Laooc* iaOU 1000'#

iW O.IC O0 JI M UTOMD CLO r.aM .n 0i-s &ME M.N LMu.»o ILa U*O

t C1A= 35J114i .4 23.MEl .1 .80(1 1531 40 CA.M M UMI*M UI.M 3i41M .471140

S(E a74eM 4.M 3J24 21aM m 2,.2M 1.271EM L U140 Zl~ IJEM 1.174
E 43.l1E4 UM- k14C« L11ti .0 2.E4M t.41X.4 UlIW4M 31LM JrIE4l 1J4MM

i 6.1M- 4TtX« 1Um«~e U 2J1X-. EOt4, LtlIEM IJ3{ UMM4II
IS .1t.40 341E U1rns tune lu 1S01 2l2S4 3.441M 12104 IM146m 7.41-1t
ut 3174M 1 01Ea 2.E1 tM 2.0114 tiem 3.M-04 3.E.0e t 2,.I 1E24.M 1.1 10

Ste 2.Mto4 1W tho-u 1X414 I 4e t v 2.11X 127X 1fe40 t14oa4 62t 140 1.4T.40

Data n sctonrs WSW through N e not veld. Rler to no t1 at Wd of Tab 1.3.
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TABLE 1.3

t,-N,. (CMPUTtR CODE - WQOO . VERSION 2 0 RUif DATE. 940629
i.... l, RLK POINI XDQ0000 " US[IK 01/01/89 - 12/31/93 MKT DATA ..

ti ^4'iA RLEAt[ - 240' STACK
iO D 0 1D tCAI. OMPrTI

UAUWJA AItIAG CNQ ECMtETR CUEOM OITUICE i MUI FROM TiE SITE
St c TOR 020 LO0 0t.710 I 0W 1O 10010 oo ioO 4000 461

s 1 .2240M .24. t .1i34 2.47146 3.11M 3.3114 20X416 21M 2.714 4 2.LK-441 ZI
IwS 1i10n4 1J11[4 1l.4M U227MO 2I 114M 2tJ7X1 114 2.241 24.06a41 JOIM 1.7"I4
rW 1ae *046 11OK41 1aio lilEs 1J1 K4 1At 1.71*tE tJJ141 1i1««e I1.W4

WTW aoool .oe M Ioe ojax.eo [LOOX OO ouoa."o o.ax eOa'OEo ojO«e. UO¢K MZ aj.Iw OOX0 u0 CE 0 U.oeMI, O 0 JOO.Om uo00 o..oo 00 O0010 OhMX00 OO OA. Jeo00 c.0 00 a*.r

(W 10006.00 600. M 1.nl72E0 7.2 ?A LXl5 1JEi12 4J7t11 3 10 1.4IE1 3.71«4 7IMS
- 0.I00 M 001.6 M .006*1 .*00(» ajiON.0 01001.0 0o.0K.0 0o.0a0 0o1.oo 0- 000 tUE'W &001. 6 4 COOK. · ILO B DoC00 .0I. ·00 OO 6o0 0.0 OJ6 OO 00 O.0cc0 0 0.000 U&M'S AMUE *
Wm 01{ .m II a II .C OA= co0 CIAM0. 6 0l01.0 · OE100 M. 00 ·00 Q.00 6100 A00 · 00 t0o.0 I UK .

N O.OOK ·E0 GAM*Ol CIAM # so Mooll &=*O am 0 00 am. 00 Oom .eoI OM * E0 .ee 4 . M
NM 1.741E-M a-M. 1J1I41 7m141 4110M 4.42EC 4 42146 4Ju6 3.1Mi46 1.41X4 X 14114

[1 1.10lEM .37E41 .74K-14 411E4 4471461 4.) 3.7141 3.4M . 31(46 2M46 224
1M 2.040We I41 C s 4u41 4E 2 X-4 47.6046 4201E4 3JUN46 31iM .l627 E U «2. 14

E 2.n4M. 4J 714 114 M 3 U732 um4 47M416 3 307 44 M 41402 uM 40141m
EU 2.341.01 421 4- 4.24 -4 4.1EM 1K44 3.1M4 t 2_E40 24E146 .1 .711(4 1 65

St [i32246 Sf4S 323^0 32 246 3I.01M1 21E446 22IE41 6 2 02714 l.?4 Il4
1 1.11t7M 0 1E-M 2-06 3E -40 3X114 1 114 2lE.i1 2rr1M6 2.S7K414 LI 11M«

AMWA AVIRAGE C¢H (etCJTf Cl U CTI C I UTE F. ROM THE ST
StCTOR 1000 7JO 10O00 16.000 Z2Q 21X 30J00X0 LXOO 40.o 46.O0 06m

S t2.K-M I1154 1.I4-4 7J1K 1*4 46M 4U2M 31.421 2. M 4 L21.4XE 1. Im
suW 11.414 10M148 u15-4 0E1M 3A4446 2.7140O 2XE2 1TAMX IJ6f i I.E4 1 0

W 1.303 2EM 7J11X - U71(E40 31KM4 204-M U4 1.76 1..72M4 1274 1.1U4
WIW 10001.# 00 61. am6m L. km 000 UOE*M 0*0100 Q o00 065 UM.*0 6 96 L 05 ,.0G.0 Ba,.Go 01661.6

HW .0 0100 * *OE . 0 UO1 Mo o0o.0 O* . .00 0. co AtO1.0 ILOUG'S 0OA *. O3,.1 0a0. la

W 0.0. .00W am10". 0165.60 00010 Q.0 O .0 .00 . 000c. 0..o 0 OAo .010 0. o U me 661.n
SW EO OI * B0t.O Q0O O.QE*00 005.00 *0 .00 01.00 0Mt160 O09OOK 0 0 eO C t * e_ .s

O a.0 0x0 &M0 uME1oe am*C1. J o 0CE*0 * 0. CI OO66 Ofm. 000 0.0 040.0 &J*** J g.o_0
MME U.646 2.K«4 Im-6 101IEM 73M4 16M4 4ME14 21EK24M 32lE lE UM 241 U1I«

2.00i4m 12E4 117-0 1.46 U3019 1E- 746 2.7X140 I431[4 I11m 121I tl.4X

Et l.M214- 2 L224 6.7124-1 3.1650 221E4M IJA4 1J3154 I.06 1um-10 7.4M 10 .427Du10
SE 14314EM l 1234M 1714I- 34M 20.41 27E141 11M4I t,,IE.OI 1.017446 LiEl-10 7.11310

SI 1.12t-01 12M41 .3M4 L 1E4M 4.12E41 3.13114E 2.41E-M 2M114M 1.M4l 1.41M 112-14

N#T AN UILONG PARAWTIR
ILtElAt HEWH M9EhM 7.10 RIP. O HNEIT StnRS 71J
OIAETER I[TtlE 1.1 WlJS HIENT NTUERD 31.4
EXIT VELOCITY Tm IL21 IDUILCARSC.AJA QETT 1000.0

HEAT EIM RATE ICKLUCI U0
.L EiLVATED RLE stt

Dtis m sectors WSW though N a. not vld. RJif to neot at the wd of Tab 1.3.
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i ,, i L PUITE CODE - XOQOOQ, VERSION ?.0 RUN DATE 940629
'.. .ilu ROC POINT XOQOC02 *'' USIIG 01/01/89 - 12/31/93 MET DATA *''*

ritVAI[D RELEASE - 240' STACK
2 2 OAl. DCAT. uIOUTD

CUQ rStCStR CUt I Ml {tU AC ES 1

SOdWNI UMOA SI I MI FROM TH tST

OMC ITN sI 1. 1 2 44 $- Ut2O lo 20 2 I 040
11S tII[

S 2Z4-M M111 41 1Iin 2.a11n411 i7M7 1 IrM4M 7MM 4M l 2411i
mi ;2. 11214e 2UMtIM U Lt1221E I.tmE- 1i8nI-M SIMo 2JaMM imE- 17 1E-
rw 7JIK J71B Is? II 1.4141 Clt4E1 ONE' 4 Lim I134.M 10 WIl
W' M.o Um.E u.EE aM O LOIO.MI Ci.a s 0O O, am- o 4 @ii co $Ao 0.0 OMMN

mmW 1122 7ME-13 tJ0 tO i Ja 7J31EM 4M u2M 4Im. 2UM4 1.7ute

Hw D0ACI00 5.1O UTIMN 00OD3t50 JOE*0.O O*0X*00 OJ3E0.0O jX*I. 1ME500 OM 01.1M

OK lla« U748 4JM4« IVTM4 2.1-«EM 2=04 IM-w U011M 3Utt(« LtMM
ME L"a1. t4[. U31J U4.6 3O.47 1XM 14X L.2E« 1 MAl 1J(0 1).4M1 .Q

E 1t73EM Oi4E 4 M MX L71M 1A. MM UL0u i.rE4 2tJ71E-o 1.4Em
7( * -1 [ 4,1S 1EO. 1.741 M-M L7E 1.14X4M 4JM 2431E14 I12 1m114

[ I.n2I. 27 UMIE4 t(4x 2.1 51 1 E 4.t 1 .2f 112i IlM4l u-io
Sw[ VI.14 11- tlE481 21U [ U=1 1 04E« U M 2., M 1-w to 1 J of.

Dat m sectorI WSW two N re mt vtid. Refr to note a thei d of Tabl 1.3.
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TABLE 1.3

ih,,h( LOPUrER COOE - XOQOOQ, VERSION 2 0 R U DAIE. 940629
.". H[ ROCK POINT XOOOCA2 **' USI]G 01/01/89 - 12/31/93 NET OATA *'*
itVAUtD RELtASE - 240' STACK

2.210 OA1 OCAY. UOEPLIED

UUA.L AnlAE C4HUI C!TUN C. nWDU D ITMU MTi S ft M TNE m ITE
Sc TOR 0.0 O.r Q.70 1.0 10 2.000 2TO 1000 im 4 100

S It2ME1 2 ?144 .1020gnu lJM1 &MYin tvsa um 14 ns Z4JsE4 2364 1
ssw 1.o0n1 IJMI4s 2ua44 im 2 1171-am inns 4 tncM 2lw nu 24O t14 1.ZI 44 I.n*M

SW 1Tina ,X4W & .t u1111 UltiO 119 Ism4 lane3 1.7M54 1am41 tIa 1.4 14
Sn O.OOO ao 2JO 1 o MO6 1 7 1 7 1 U.ooIx oo cunH~M 3.I UI| ,47i LMM 1e x r * . M

W 1Mo01.M 1 .m dE 0I OIAM 00 OtXa -0 ao'.000 .iMxmo S1IA M .0go tM1 3 0.M .01 1A.3-M S MrM* 0.000 : 1 E00 SA O O AM ON1[ 00 I=00 4JE00 O10 66.6 26. 00 1@ .1 .2:115' 1inE
NoW .OOK .Lm00 tII t 7.10522 M11 1ii(12 4JM2211 3 112- AMtl4 231 72714 1

NW oo0 .- a1 o a00 (I.O Do OWNX.0o) OD a0. co o0mo.0 o0 0 *00 05.0 0o M o 00 II OMEN UES-
" 01D.00 0oa0l5 0 UO.6 0D 001*00 OD .Dimco 0.1o 00 0. 0oxa.00 .1 aa.00 DO.o @0W m. o5 ai
H 0.01 0 DO 01.O (m0M10O .-OOE.00 00 (0I. 00 0am .0* 00M 530.0 O.6 0 Mo O0X0 000 O.1.0

m 1.7 1.741E LI41 IJ IM7 4.143414 6 *4 .40-M 4.4 1M 4. 3741 1141 4Jt 3.7 17M4
MK 1.IOM-01 ZJtl-u t M1n 4Mo 4.3461 4.63 6a 3.I1 30540 2. Mi 21"41 201 414

EML 2."K401 31444M 4J714- U71 5J11546 46E46 4JI041 177?0 301-4 240 2tJCm
271a2E- 4MJOEs rJIX-m 5.4-1140 Lo«41 4M14- 17W14M 31-01 2.7M014 20M7141 211014

ESt 2.11-14 424X 4JU1E 4.244( 3.241 m6 31OI 2.7744- 2.4M 2.0441 l..1 1J7I46
5I 2.131M 3.41m 3Ia-7 3-4 l3404O 3M6W-0 2.71SE41 tm7701 2:M-4 1314-0 1Jl11i

ES 1165 2 4 2. 1 -0 2M 7I31-O 3014 3sr 17 1. 2147E1 213ma 2471 -0 LM- 2.1 -14

AMU&L AIRAG CH6 XCMTO CUKO OM1EI MU W1 FMM THE UTE
SCCTOR 5000 7M1 lO1oO 10 2m000 2S.000 30,I1t 30OO J4000 41 1S 60

S 211-0 I6EN t 1.171114 7ji144- U1154 4E2 4 3.43714 240 2.42714-1 2.104a 1*I14
SIM 1-014 l.tI11lE L- 220140 1.7334 2J114 22tX I1X40 11#E468 12- 1.1M
IN 1.1X4 63324 76l71E4 41j54 320714E 2 41E 2J4 I1.1541 tl.43K5O0 1m 4- 111X«

WSW 0.001E 0 OEc.1or00 0.00E000 aol.00 0t0. 0o 0X E0d.0 .E .00 0 to0. oe X 00 om 1.O0 O 0l .K0
W O.XIC. 0.400 0100* 01.00 0E0. Di 0 00 0 W*X.00 01.00 DXX 00 D. 00 O * .00X

WmW 1.202X0 4a00140 .464 71ME46 LIEO4 41J74 7 2.1m744 m OM-4 t. 703-014 L-24
mW O.O0O* .00 DaOE0 .0 m 0a 000 104.D. QO1 01. 00 Cam 100 O.OE *1M X .0 o0O1 010. . 00 0 . 100 010 .O6

HJt 0.000E.00 O0010 0001. 00.00 EW00001.0 01001.00 0.0oa.0 0.00.0 0.X.X00.0 .1 0.0061.60
W .OOOEOO I0* QOOE Otm O OM O+-00 LOt .00 OM OO- Oam Xc OaXOEm 00 oEM -o Om * coM

*M 23u314 201114M 15i1 1E3l 71141 344M 4JX-01 331ME4 31646m 2M0134 2Am4
1I 2-07714 1JE41 I6-U IJIUMA 41E4M 2M4E- 167(14 1J614 130714 1J6ME 11214M

ti 2.nX .144 1. 21 1.7 1.46014 1.46
E 1.1771M 1.10241 5CX4 4.767E4a U321 2.416K4 17104 1s4271- I1E2m 174m L.

ESE 1.401E46 72E4M 11046 32-4O 2.1414 1J5E-0l 1.64E 1.lt1E-t 9J440E10 L3U-10 72-310
SE 1.4I4-4 L331E46 6ME4 4.1114a 26114 2.141E- 13n607 1.3741-6 1.14U-01 .701-10 1.4m7 10

SSE 131E4 12J17x U(1146 610014 4.23 a4 311(-4 2644-1 2.l67 1.71a4E 1j141M I1U1M

VENT AUO UtXDI PAUAITEnMS
RlEAtE EtlHT ETE"If 73.10 r. WO1 WIEHT 4UETEH 71.1

IAWTENM MYESK 1.14 BLOM I HT NTERS) 31.4
1rlT VELOCIn MERTES 121 CIMIXiMnSCAREA IbTT TS 20001

HEAT EMtuO1n RATE ICMEC1 0,0
AL iLEMATED REtlES

Data in wcts WSW through N we not vuid. Rff to not. at the md of Tabl 1.3.
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TABLE 1.3

W' (.OMPUIER COO( - XOQOOQ, VERSION 2.0 RLI" OATE: 940629
H.... Rl HOCK POINT XOQOOt 2 *** USING 01/01/89 - 12/31/93 MET OATA **'

ti 'vAlIL RELEASE - 240' STACK
iO (CAT. L1WtPLETEO

CHOU (SCPCtFTI CUUI FOR [ ACM II KMI

KOEllT UUOuAMt JIUI FOM THE nTE

EtCTrKA .S.1 1.2 213 34 44 510 1020 0X0 3040 44
FROS SIE

t 2 14OI 1314M U2140 2JUA0 214-M 1.J54O 7JO4 4A4124- 3J0lM . E1
uW 2.121E01 2140Lmm 231140 21401 1J4E.01 1.1111 U13.O4 Ul01004 2IX.41 1.4710

SW 73S40 11A7j4 1J1X11 IJ4E 1.42- 4l« Z.a mJaON,4 t l.3414f
Wm W O.O00D 0 .. O O.O O CO OJOt. 09.01 00 O.OX01 Og.o O 01O4. 00M0 *00

w OAO0. 00 O.MOI* UO.t0 a OO.E0 W 0.0001XO .o . 0 Oo .. X OI. 000 000. 000 · 1
wW .SOt2.2 7.11[.13 1.7)W41 X 2.t1SE 04-01 6U2-4 1JE47 7 I17M5 7.7M[« 6.141E-
mW LOi.00 o. OI. O. o IE.m 0 .* .O 00 0OKO 0.00. 00 0.00Q 00 oo.* .0 00 OO 0.00 .OO 00

MW OOD 000 C. LO0.00 a B LO*O O.IMOEOD LOi*.00 COX 0O00 i=OO.-l la O*.t UOK*M1
N Oo.oo, Q U*00,o UM oM. O.COOE.M LOMTmo &OO X.o00 OCfE QJ00 .0 CAWOO I6OJ*10

MW 1lI4W6 37E 42714I4 37404 3141 2. E04106 12744 O, 147E41 1M01 2.J#67
WE 3J41E1 4U41K41 37'54 2.1a45 .20' 1.471- UIZ4E' 3ira.1 210541 1.47141

I{N 4JM[44 L06-14 4J.41 331UtX4 1 ' 1 14A47T5 U3141m UE11-01 2.116 1j7M4
I 10M5- 4 704 37111416 7O3t4 21154 1.14[.0 411JX4 2IE-401 Jl641 1.16546

Ea 411MEI 3JM41 274- Z4. - 170E4 U714.o 3.714E 5 17rM4 12t1a 12l114E-
S( 334.I1 2,7X1 L1 24 J40111 1lMN1 414# 4.2171 2715o 1.4o11-01 117O41

SS 2.7244M 3.451 3.u21IE4 2U4M0 2.174(4- 1I2-014 114 3. 2.21154 1J IEmt

AERlAGf EFEtCItr STACK HEIGHT UI TEI FOM EACH SOL..T

DIECTIN -1 1.2 24 34 46 10 ID20 230 30 4040
FROM SITt

S 117.01 U7«.01 "74(.01 UI74( .0 1 L701 71 U7I.01 U74( . 01 U674.01 11J74(0
iSEW l 6311.01 6331 II "311t L3.01 6O 01 .o3 .0 1 13. 01 1a3X 01 &.1I =. * lI

1W IM01.01 U01. I1 UEI 6 UI11 UI*01o Ism01 goml 1 1,.1 6IM1. IJ 1 UM.-1I
m 0m 0O .00 M 0u.l I[ N mi, hsw A I .0 0O 1a001 0 l>M IM, IsIo0 # .m L' M

w O00Moo o.010 Ikm 6 uM IOOs*M u s M,. OJnG MaOm Um a I00 U6II, II, a
mW 3.611E .02 .1.12 310 1 1.2 3.6I1 .02 .1·JO0 3I51.. 2 3.· - 12 &U·3, I-X1 · 0U
kN 0.00C(O00 0,0M10 O00E.00 .O C O10 OE. X00 0J .XK1.0 ·ME00 e1C.ANC 0.c1. M0 JM.* M

MI O ..00X · iM. 0 UGOKE · 00 0imO00 00 l0 00 OQ .000. 0.001m00 ,B.m00 G.00 .O OJM,001
N Qo. 00 OJ0.1E0 · 01000 CM .o CE. 00 a.O0E. ao c ,. 00 .OOE..0 * N1053 o la.

IME n12.01 .1.E01 L.t11 L*1.01 821.01 6211. 1 21i9( 01 6.2o t01 L21111 II.11t
ME 1.4701 .u.47E*.1 1470 01 1447.6-1 1.467E.01 L47T.Ol0 L.47.01 L.467 01 l467T01 .L47 O01

[E .1Ot 6O.l 0101 16.l 0 .10 L601 L-.l I ,.1X.01 .01 1 .01 01 01
IE Ls *01 lEt01 L6M,1 IUN.01 6J04U01 61I1 .01 N .61.0I1 .#0 1 6..01 6.01 I l.61

fUi 1M4O .01 6*411T 041 .4I1 U41.01 J I el 01 eM.l U41 4Ot 4L[ ·eI IL 1EO 1 L4 * 61
SE 6. 1 .n* t1 L .716.1«1 a7. 101 1M*i ' 0 1 01 It.01 L7EiI .1 71TMIl I.m'1

tSS LI6.01 01 0I55 Uo01 UI*Bl1 UE*.11 6. 01.01 .UOI 1 LI1 1 I M.iUO 1I

DOta in ctors WSW thrgh N wr not vlid. Refer to not at th md of Tabe 1.3.
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UIN cinswi com - m *nn. «E- 2.8 m OAT AI WC
*" - MCI miA .Im . 11T - - 1l3J lWu A TA'-
BrTI flX 24 T nIAC
WtCUE MTI OF STIME

UAL C TIN OF CT IAcI FRM IT A In tS M A
o LucTir dmU sTun Wcm sCA aOm KM KWTM

IDECAT L2U 10 AT U OKCAT
U1mEm UETu T OUIMEO

A MSUDAIa T -L 7 117. mnUw «JK4 4JR« 1I-Mn
A We IUT ES U 17t m . 4 a 4'41 .I- 4.4- 1.1Kt

A 1T!E YUSSR SM 51 in 2U-S 4.K-U t44 Lm- lIl-U

A 11 aSUAR I I 11L u*-01 LItE 41 L!- !A-IIrA 3U WaK la L 05. t 3C2-I t1- UlX-U L.110i

A STE rA UMSn - L 14 1uJ-0 1J(- IJMi S1E-S .
A aTE IMMUN n I *sI . 4 U IX-4 II 1.111-tO

A MAXIM CN N L 1fit21L. 3-7EU 3 3W-U 1.MU-
A SIMS C O zu fli 21U 22U WI -1 1 11-1I
A MAuIM CwM I Z Mn IaW4 1i4n- 13-8. 1-11
A 1 MAuM Cm 5Wm M 1047. ODEOIa -.ee O@.1*6 09.o00
A uMAS M CMI S I IO N. Ui.MS UK-. IK.- 0KE.O00
A MAUMS UCW WM to 24140. 1.121-07 7aK a IO-Eto

~A MAXIMUCM Il M6w0 I047. U8-.00 U-. UI- .E -OU
A MAXIM CM mm 56. 60467. 6.05 UK65 UK0« U18.M
AMAIM MSM S 50K00 047. O.Be*1 U 53*1. U*.- LE-
A MAXIM C f OE LI 321 M 4 .47E0 4.4X-U 1 1 JEK-l
A MAuUM 0CM 1 1 241 4. L 4I-EO 44 4 lT &4 -l10
A MAIMU CMS DIE 1)- 241t 32E- U--U 01K L711 -
A MAUIM CM E 1.00 lo6 5401-U UK-4 UK-U gm- 10
A MAIMMS CNM [K 75s 1207. 42CE-0 4.21ll 42W-ISl *l-H
A MAIMS t IE 1)50 2414. 14- 01 It- 3 3Jt.10
A MAlIM CM 8 1iI 2414. I4* S1-01 U- 1u-I0

VW AN FADK PAR ATUTmn
RELEAM HEIN T IMET 7n10 REPW. TI O PRTEI 713

Nots: Bi Rock Pot mtodrooicda data was gathrd from moen mourtd on the 73 mfer stac
Sewmo wri mond into the prmifg wind rectiML Bicam of intrfmmnc to the wind flow
by the stack when wids wa from the 71 to 159° (flov ' towrds LAku Midign), the
matorlcad data rcorde in the sctor -, con Wsid invdd. For don cdacuttond
purpos tlnd offctivdy invdisti a (6) kLward ectors (WSW, W, WNW. NW, NNW, d N).
Tnfore ans as r ncaded in Taie 1.3 for the setors. Howemr, dt pregra whih
cdacdatas the mad mra ChiD quki iput of the fu ymn met dta Any dt rerded
hr th i nctnsim ii tb uWN tWrtor to tisfy th progn VU *f Cbil btd in
thw WNW ctor w invil



OOC Suns I D0ca RA 0
Pl 32 r 7n

TABLE 1.4

CONERVATIVE BIG ROCK POINT GASPAR INPUT PARAMETERS

Criul Rt on

XjO
XfQ Dclwy

Dostanc XIO DfQy I D W0
Loction SKEoc t mell lMN) IMcUh MihP Ihnl

RsidmncGrdon E 1.40 5.20E 5.108 5.07E-08 6.23E-10

Site Bowdry E 0.57 4.91E-08 4.90E-08 4.86E8 1.26E-09

Bwf Cattle SE 1.70 3.57E-O 3.66E08 3.0E-08 2.30E-10

Diry Cow E 2.80 3.43E08 3.4E- 0 3.29E-08 2.75E-10

NOTE: Thi *bov data wa umd cis rvative vum fw the sector wit highMt X1Q (E sctor) which
crnta rm y rds nm e Id ha hUtodrdy caindl faming activitim. No dom fnrin
actviti ir te orm , ina t th rd is toward corerien of famn to rmidMntdl an
redtioml um.
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DOSE FACTORS FOR SUBMERSION I NOBLE GASES
T el 1.5

OSF' DFY DFS' DBE'

Kr-85m 1.17i+3? 1.23(+3) 1.481+3) 1.97(+3)

Kr-85 1.81(+1) 1.72(+1) 1.34(+3) 1.954+3)

Kr-87 5.92(+3) 817(+3) 9.73(+3) 1.03(+4)

Kr- 1.474) 1.62(*+4 2.37(+3) 2.93(.3)

Kr89 1.66(.4) 1.73(+4) 1.0114) 1.06(+4)

X-131m 9.15(+1) 1.68+2) 4.78(+2) 1.11(3)

Xs-133m 2.61(+2) 3.27(+2) .94 + 2) 1.48(+3)

X-133 2.94(+2) 3.53(+2) 3.08(+2) 1.05(+3)

Xs-135m 3.12(*3) 3.36(+31 7.11(+21 7.39(+3)

X-136 1.611+3) 1.92 + 3) '.8(+3) 2.48(+3)

Xs-137 1.42(+3) 1.51(+31 1.22(+4) 1.27(+4)

X.138 8.83(+3) 9.21(+3) 4.13(+3) 4.76(.3)

Ar-41 8.84(+3) 9.30( 31 2.80(.3) 3.2(1.3)

1 mrany pyr pC
2 nrady pr ~pCi
3 1.17(+3) - 1.17 x 10'

'Dom factan for s_-r ti a xamidfinikt doud f *ile _p Valm for dio in ti k ti, Tble 1.7
mnd Tab 1.8 re dor msdWnit (DE) vims, md ws Kibtmd from US NRC Rulstery I'dS 1.100.
Rnion 1 (Oclabr 1977). Thme fctd canavt to nwh Miftum i . from thm Udl tb
umirgncy pla og. which re obtasmd fnm EPA-400 (1ly 1902), prin y becu t11 EPA internl des
reprmirt total offectiW don iquIalmt (TEDE) rrti tim DE. id the EPA rwnd hi cwrruiolm a
tba on cor nctrtion with ms nwrOecaly intpnimI Idptotin iodlty amAqptim and in grtsd
sxpours timn of only 98 hOut
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STArE ELEMNIT TRANSFER DATA
T a 1.6

FM. W WU FM , · ik (l} F BhW
&arA(Cow). (fi f - Mot WU r l

H 1.-02 1.7E-01 1.2E-02 4.E-00

C 1.2E-02 1.0E1 3.1E-02 5.5E-0

No 4.0E-02 4.0E-02 3.0E-02 6.202

P 2.5E-02 2.601 4.E-02 1.1E-00
Cr 22E-03 2.2E03 2.4E03 2.5-04

Mn 2.54 26E 4 OE-04 2.9E02

1.2E-03 1.3E-6' 4.0E-02 6.E-04
Co 1.0E-03 'E-03 1.3E-02 9.4E-03

Ni 6.7E-03 . E- 56.3E-02 1.9E-02

Cu 1.4E-02 1.3E0 8.0E-03 1.2E-01
Zn 3.9E-02 3.91-02 E.OE-02 4.0E-01

Rb 3.002 3.0E-02 3.1E-02 1.3E-01
Sr .OE-04 .1.4E-f2 .0E 4 1.7E-02

Y 0E1.0E40 1.4.-03 2.6E-03
Zr 5.0E-06 5.0E-06 3.4E-02 1.7E-01

Nb 2.5-03 2.5E-03 2.E-01 9.4-03

Mo 7.5103 7.5E-03 8.0E-03 1.2E-01

Te 2.5E02 2.5-02 4.0E-01 2.6E-01

Ru 1.0E-06 1.0E-U6 4.0-01 6.0E-02

Rh 1.E-02 I. 2 1.0E-013 l. + O 1

As 5.0E-02 5.0-02 1,7E-02 1.5E-01

T 1.0E-03 1.E-03 1.7E-02 1.3E-00

I 6.OE-03 6.0E-2 29-03 2.E02

Cs 1.2E-02 3.0E-01 4.0E-03 1.0E-U2
C% 4.0E-04 4.0E-04 3.2E-03 OE.0-03

La 5.0 6.E-Oe 2.0E-04 2.6E03
C. l.0E-C4 1.0E-04 1.2E-03 2.5E-03

Pr 6.0E-06 6.0E-06 4.7E-03 2.E-03

Nd 6.0-06 6.0E-06 3.3E-03 2.4E-03

W 5.E-04 5.0-04 1.3E-03 1.8E02

Np 5.0E-C 65.0E-03 2.0E-04 2.5E-03
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TAPLE 17

INHAIAWN DOSE FACTORS FOR NFANT
(MREM PER PCI INHALED)

NCLIDE SONE UER TJBODY THYROIC INEY LUNG N1-W
H 3 NO DATA 4.2E-07 4.2E-07 4.2E-07 4.62E-07 4.82E07 4.82E-07
C 14 1.8906 3.79E-6 3.76E-06 3.7906 3.79E-06 3.79E-06 3.79E-0
MA 24 7.64E06 7.54E-0 7.54E06 M4 -08 7.54E- 7.54E-06 7.64E08

P 32 1.4WE03 83E-06 S.63E06 NO DATA NO DATA NO DATA 1.1E-05
CR 61 NO DATA NO DATA 6.3E-08 4.11E-06 9.46E09 9.17E-08 2.5E-07
MN 54 NO DATA 1.8E-05 3.6E-06 NO DATA 3.56E 0 7.4E-04 5.04E-06

MN 56 NO DATA 1.1E-09 1.8E 10 NO DATA 7.88E 10 8.9SE-0 6 .12E-05
FE 65 1.41E-Oi 8.39E08 2.38E-06 NO DATA NO DATA 6.21E06 7.82E-07
FE 59 .OE-06 1.86E-05 6.77E-0 NO DATA NO DATA 7.25E-04 1.77E-05

CO 58 NO DATA 8.71E-07 1.3006 NO DATA NO DATA 5.55E-04 7.95E-08
CO 8 NO DATA 5.73E-6 8.41E06 NO DATA NO DATA 3.22E-03 2.28E-05
M 83 2.42E-04 1.4E-0 8.2E-06 NO DATA NO DATA 1.49E-04 1.73E-0

l S6 1.71E-09 2.03E-10 8.7E6-11 NO DATA NO DATA 6.8E-O6 3.68E06
CU 84 NO DATA 1.34E-09 '.53E 10 NO DATA 2.84E- 6.64E-0 1.07E-06
ZN 5 6 1.38E-0S 4.47E-06 222E06 NO DATA 2.32E06 4.62E-04 3.7E-05

ZN 9 3.5E-11 6.1E-11 .13E12 NO DATA 2.87E11I 1.0SE- 9.44E-06
BR 83 NO DATA NO DATA 272E-07 NO DATA NO DATA NO DATA LT E-24
BR 64 NO DATA NO DATA 2.88-07 NO DATA NO JATA NO DATA LT E-24

B 86 NO DATA NO DATA 1.48E-08 NO DATA NO DATA NO DATA LT E-24
RB 8 NO DATA 1.36E-04 30E06 NO DATA NO DATA NO DATA 2.17E-06
RB 88 NO DATA 3.9807 2.60E07 NO DATA NO DATA NO DATA 2.42E07

RM 80 NO DATA 2.2-07 1.47E-07 NO DATA NO DATA NO DATA 4.87E-08
SR 89 24E-04 NO DATA 8.16E06 NO DATA NO DATA 1.4E-03 4.7E-06
SR 90 2.92E-02 NO DATA 1.6E0:3 NO DATA NO DATA 8.03E03 9.36E-06

SR 91 63E-08 NO DATA 2.47E-0 NO DATA NO DATA 3.70E-0 5.24E-06
SR 92 7.50E-08 NO DATA 279E-10 NO DATA NO DATA 1.70-06 1.0E-04
Y 90 2.36E06 NO DATA 6.30E08 NO DAT NO DATA 1.92E-04 7.43E65

Y 91m 2.9E-10 NO DATA 9.90E 12 NO DATA NO DATA 1.99E-06 1.68E-6
Y 91 420E04 NO DATA 1.12E05 NO DATA NO DATA 1.75E-03 5.02E-05
Y 9: 1.17E-8 NO DATA 3.2E-10 NO DATA NO DATA 1.75E-05 g.4E-05



OOCM Somti DD ODm Rwv 0

TABLE 1.7

INHALATI N DOSE FACTORS FOR INFANT
(MREM PER PCI INHALED)

NUCULE BONE LUER T.BOY THYROID KIDNEY LUNG GILU
Y 93 1.07E-07 O DATA 2.91E09 NO DATA NO DATA 5.48E-06 1.19E04
ZR 96 8.24E-5 1.9E-05 1.45E06 NO DATA 222E-0 1.25E03 1.55605
ZR 97 1.07E-07 1.3E-08 .3E-09 NO DATA 1.85E- 7.8-06 1.00E04

NB 96 1.12E-06 4.6E-06 2.70E-06 NO DATA 3.37E-06 3.42E-04 .06E-06
MO 99 NO DATA 1.1 E07 2.31E08 NO DATA 1.89E-07 9.63E06 3.48t06
TC 99B 9.98E 13 2.06E-12 2.68E-11 NO DATA 2.22E-11 5.79607 1.46E-06

TC101 4.85E-14 5.88E-14 5.80-13 NO DATA 6.99E-13 4.17E-07 6.03E-07
RU103 1.44E-06 NO DATA 4.85E-07 NO DATA 3.03E-06 3.94E-04 1.16E05
RU105 8.74E-10 NO DATA 2.93-1i0 NO DATA 6.42E 10 1.12E-05 3.46E06

RU108 8.20E-05 NO DATA 7.77E-06 NO DATA 7.61E-0S 8.26-03 1.17E-04
AGI 1m 7.13E06 5.16E-06 3.57E-06 NO DATA 7.80E-06 2.62-03 2.36F "
TE125m 3.40E-06 1.42E06 4.70E-07 1.1BE6 NO DATA 3.19-04 9.22E.

TE127m 1.19E-06 4.3E-06 1.48-06 3.48E-06 2.68E05 9.37E-04 1.96E406
TE127 1.5S0- 8.8I1E10 3.49E-10 1.32E-0 3.47E-O9 7.39E406 1.744-06
TE12km 1.01E-6 4.35E06 1.5E-06 3.91E06 2.27E-0 1.20E-03 4.93E-0

TE129 6.83E11 2.48E11 1.34E-11 4.82E-11 1.2E.l10 2.14E-08 1.88E-05
TE131m 7.62E08 3.93E08 2.6-06 .386E08 1.89E07 1.42E04 8.61E-06
TE131 1.24E 11 5.87E12 3.67E 12 1.13E.11 2.8E-11 1.47E 06 5.87E06

TE132 2.86E-07 1. 8E.07 1.2E(47 1.99E07 7.39-07 2.43-04 3.15E05
1 130 4.64E-06 9J1E- 3.9E-06 1.14E603 1.006 NO DATA 1.42E-0
1 131 2.71E-06 3.17E06 1.40E.06 I.06E02 3.70E05 NO DATA 7.66E07

1 132 1.21E-0( 2-.53E6 8.9B07 1.21E04 2.82-06 NO DATA 1.36E-06
1 133 0.4E06 1.37E-06 4.00(6 2.64E-03 1.E60 06 NO DATA 1.64E-06
1 134 6.58E-07 1.34E-0 4.75E-07 3.18E06 1.49E03 NO DATA 9.21E-07

1 136 2.78E06 5.43E06 1.98-06 4.97E04 6.0E-06 NO DATA 1.31E-06
C3134 2.83-04 5.0204 6.32E-05 NO DATA 1.366E04 5.6905 9.53E07
CS136 3.45E05 .61E-05 3.7E-05 NO DATA 4.03E05 8.40E.6 1.02E-06

CS137 3.92E-4 4.37E-04 3.25E-0 NO DATA 1.23E-4 5.09E-0 9.53E7
CS138 3 61E07 558E-07 2.84E07 NO DATA 2.93E07 4.67E08 6.26E-07
BA139 1.061-09 703E13 3.07E 1 NO DATA 4.23E-1 4.25E-06 3.605
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TABLE 1.7

INHALATION DOE FACTORS FOR INFANT
(MREM PR PC INHALED)

NUCUOE BONE LUVR T.BOOY THYROID KIDNEY LUNG GIU

BA140 4.00E-0 4.00-08 2.07-06 NO DATA 9.6OE-0 1.14-03 2.74-06
BA141 1.12E-10 7.70- 14 3.56E-12 NO DATA 4.64E-14 2.12E-06 3.39E-0
BA142 2.84E-11 2.3E 14 1.40E-12 NO DATA 1.38E-14 .11E-06 4.96-07

LA140 3.61E-07 1.43E-07 3.68E08 NO DATA NO DATA 1.2004 6.OE4-06
LA142 7.36E-10 2.9E-10 6.4E-.11 NO DATA NO DATA 6.87E-0 4.2W-0
CE141 1.8E-06 1.1 -06 1.42E-06 NO DATA 3.7E106 3.86-04 1.64E-06

CE143 2.0E-07 1.38E-07 1.58-08 NO DATA 4.03E08 8.30-06 3.56646
CE144 2281-03 8.66E-04 1.28-04 NO DATA 3.84-04 7.03E-03 1.0E-04
PR143 1.00E-06 3.74E-6 4.99E-07 NO DATA 1.41E-06 3.0E-04 2.66-06

PR144 3.42E-11 1.32E-11 1.72E-12 NO DATA 4.60E-12 1.16E-)6 3.0EM06
N0147 6.67E -0 5.81E-E 3.67E-07 NO DATA 2.26E-0 2.30-04 2.23E06
W 187 9.2E-09 8.44E-00 2.23-09 NO DATA NO DATA 2.83E06 2.64E06

NP239 2.6E-07 2.37E08 1.34E-06 NO DATA 4.73E08 4.25E-06 1.78-06
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TABLE 1.7

INHALATION D FACTOR FR R ClflU
IMREM PER PCI INHALED)

NUC;UE BQN WER T.BODY THYROID KIEY LUNG f-LU

H 3 NO DATA 3.0407 3.04-07 3.04E-7 3.04E07 3.04-07 3.04E07
C 14 0.7060 1.2-0 1.82E-0 1.82 -0 1.82E06 1.82E0 1.82E0
NA 24 4.36-06 4.35-06 4.35E-06 4.35-06 4.35E-M 4.36E-6 4.36E0

P 32 7.04E04 3.0E96 2.07E46 NO DATA NO DATA NO DATA 1.14-06
CR 61 NO DATA NO DATA 4.17E08 2.31E008 67E-00 4.9(06 2.3E07

N 64 NO DATA 1 E-6 2.57E- NO DATA 2.71E06 4.26E04 6.19-M0

MN 56 NO DATA 4.48-10 8.4311 NO DATA 4.52E-10 3. 6E- 3.33E-0
FE 56 1.28E-06 b0 2.10 O06 NO DATA NO DATA 3.0065 7.76E07
FE 6 5.69E0 9.04-06 4.51E0 NO DATA NO DATA 3.43E04 101E0

CO 8 NO DATA 4.79E07 8.66-07 NO DATA NO DATA 2.99E04 9.296
CO s NO DATA 3. 06 6.12E6 NO DATA NU DATA 1.91E-3 2.I-06
I 3 2.22 1.2 7.6-06 NO DATA O DATA 743E-0 1.71E06

06 6.0E-10 7.99-11 4.-4E1 NO DATA O DATA 2.21E06 2.27E06
CU 64 NO DATA 6-010 2.0E-10 NO DATA 1.3E00 2.5 606 6 .92E06
Z 06 1.1SE-06 3M064O 1.90006 NO DATA 1.E 06 2.6-04 4.41E-0

Zl 1.81E.11 2E-I 1 2.41E-12 NO DATA 1.6E-11 3.4E-07 276E00
* 83 NO DATA O DATA 1.2E-07 NO DATA NO DATA NO DATA LT E-24
BR 4 NO DATA NO DATA 1.4E07 NO DATA O DATA NO DATA LT E-24

BR 6 N T DATA N DATA 6 0 NO DATA ATA MO DATA T E-24
8 NO DATA 65364 33.0E-6 DATA NO DATA N DATA 2.10E-

RI B NO DATA 1.62E07 9.904 NO DATA NO DATA NO DATA 4.B4O

11 a NO DATA 9.334 7I(-0 NO DATA N DATA N DATA 6.1 E-10
99 1.2E-04 MO DATA 4. 4066 NO DATA NO DATA 6.804 4.62E06

a9 2.73-02 O DATA 1.7403 NO DATA O DATA 319-03 .2E-06

91 3.2E046 NO DATA 1.24E9 NO DATA O DATA 1.44E 06 4.70E06
8 92 3.64E0 NO DATA 1.42E10 NO DATA N DATA 3.4 E-06 .65E-0
Y 0 1.11E6 NO DATA 2.9EO NO DATA NO DATA 7.0 7E06 7.24E-0

Y olm 1.37E-10 NO DATA 4.98E12 NO DATA NO DATA 7.0(7 4.4E07
91 2.47E04 NO DATA B6.5 06 NO DATA NO DATA 7.10-04 4.97E06

Y 92 55009 NO DATA 1 57110 NO DATA NO DATA 6.46- 86.4E-M0
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TABL 1.7

INHALATION DOSE FACTORS FOR CHLD
(MREM PER PCI INHALED)

NUCLIE BONE UER T.BOY THYROID KIDNEY LUN6S IlU

Y 03 5.04-08 NO DATA 1.38E-0 NO DATA NO DATA 2.01E06 1.06E04
ZR 96 6.13-06 1.13E-06 1.00E-06 NO DATA 1.6E-06 6.03E04 1.6E-06
ZR 97 6.07E- 7.34E-09 4.32E09 NO DATA 1.06E-0 3.0M-046 .48E-06

NB 96 .35E-06 2.4806 1.77EM6 NO DATA 2.33-06 1.6E-04 1.00E06
MO g NO DATA 4.6E-08 1.1E-08 NO DATA 1.0E-07 3.6-06 3.42E-06
TC 99m 4.81E-13 .41E13 1.6E- 11 NO DATA 1.37E-11 2.7E-07 1.30EC06

TC1O1 2.19E 14 2.30-14 2.91E-13 NO DATA 3.92E13 1.6K807 4.41E-0
RU103 7.566E07 NO DATA 2.90E-7 NO DATA 1.90-06 1.79E04 1.21E-06
RU1OS 4.13E10 NO DATA 1.50E-10 NO DATA 3.63-10 4.30-06 2.6-06

RM106 3.68E06 NO DATA 4.67E06 NO DATA 4.97E06 3.87E03 1.16E04
AG11Om 4.6E06 3.08E06 2.47E06 NO DATA 6.74-06 1.4BE03 271E-06
TE125 1.82E-06 E.29-07 2.47E-07 6.20-07 NO DATA 1.29604 9.1306

TE127m 8.72E-0 2.31E-06 .164-07 1.4E-0 1.72E-6 4.00E04 1.B3E05
TE127 7.49E10 2.67E-10 1.7E-10 6.30E10 1.91E6 2.71E06 1.52[06
TE12M 61K-06 1 J 06 8.22E-07 1.71E-06 1.36E-6 4.7E-04 4.1E-06

iE129 2.34E-11 9.46E12 6.44E12 1.03E-11 1 1 7.93-07 .O-06
TE131 3.63E48 1.0E-08 1.3746 2.64E-8 1.08E-07 5.56-06 .32E06
TE131 6.87E-12 2.28E12 1.78E-12 4.69E 12 1.6E-11 5.66E07 3.(407

TE132 1.30[-07 7.3E(8 7.12E-06 8.6648 4.74-07 1.02E04 3.72E-0
1130 2.21E46 4.43[40 2.2E£-6 4.90E-4 8I1E40 NO DATA 1.3a4
1 131 1.30E06 130-06 7.37E40 4.30E03 2.1306 NO DATA 7.91407

I 122 5.72-07 1.10E-8 6.07E-07 6.23-06 1.06-004 N DATA 8.66E07
1133 4.48E6 S 6.49E08 2.08E-O 1.04E-03 .13E06 NO DATA 1.46E6-
1 134 3.17E-07 6.4407 2.694-07 1.37E-06 i.0F-07 NO DATA 2.5P07

I 136 1.33[06 2. 3064 1.12E-0 2.14E-044 3.02406 NO DATA 1.204-
CS134 1.7E-04 2.74E04 6.07E46 DATA i.3-06 1.27E06 1041E46
C3136 1.76E-06 4.62E- 3.14E06 NO DATA 2.68-05 3.9346O 1.13EX

C3137 2.45-04 2.23[-04 3.47E06 NO DATA 763E-06 2.81E46 9.76-07
CS138 171E-07 2.27E-07 1.5007 NO DATA 1.68E-07 1.641E 7.29E-08
BA 139 4 9810 2 6613 1 1.45E-1 NO DATA 233E-13 1 56E-6 1.56E-0
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TABLE 1.7

INALATION DOSE FACTORS FOR CHIL
(MREM PER PCI IHALED)

NUCUDE BONE UVER T.BOY THYRWO IKYIET LUNG GWJ

BA140 2.00E-06 1.75E06 1.17E.6 NO CATA 6.71E-0 4.71E-04 2.71-M6
BA141 5.29E-11 2.96E-14 1.72E12 NO DATA 2.65f14 7.8E-07 7.44E-0
BA142 1.36E-11 9.73E16 7.54-13 NO DATA 7.87E-15 4.44-07 7.41E-10

LA140 1.74E-07 6.0E-06 2.04-08 NO DATA NO DATA 4.O4E06 8.1006
LA142 3.50E10 111E-10 3.4E-11 NO DATA NO DATA 2.36E-o 2.06E-06
CE141 106E-06 6.28E-0 7.83-07 NO DATA 2.31E-0 1.47E-04 1.5-06

CE143 9.89-08 5.37E-08 7.77E-0O NO DATA 2.2m06 3.12E06 3.44E06
CE144 1.83E03 6.72E04 9.77E-06 NO DATA 3.17E-04 3.23E-03 1.0E-04
PR143 4.99E06 1.50E-6 2.47E07 NO DATA 8.1 1E07 1.17E-04 2.3E-06

PR144 1.61E11 4.99E-12 8.10E-13 NO DATA 2.64E12 4.23E-07 6.32E-0
N0147 2.92E-O6 2.3E06 1.84E07 NO DATA 1.30E6 8.87E-06 2.22E06
W 187 4.41E-00 2.81E-0 1.17E08 NO DATA NO DATA 1.11E06 2.4aE-0

NP239 1.28E07 9.04E(60 6.365E9 NO DATA 2.3E06 1.67E-06 1.73-06
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TABU 1.7

INHALATION DOE FACTORS FOR TEENAGER
MREM PER PC IHALED)

INUCSD BONM UVER TBOOY THYROID KIDNEY LUMNG 61-

H 3 NO DATA 1.56-07 1.6-07 1.6-07 1.69E07 1.69-07 1.5E-07
C 14 3.26E5 06 0EO7 6..0-07 6.09-07 6.09E-7 6.09-07 6.OE-07
A 24 1.72E0 1.72E6 1.72E06 1.72E06 1.72E-06 1.72E6 1.72E06

P 32 2.36-04 1.37E-06 8.646 NO DATA NO DATA NO DATA 1.16E06
CR 61 NO DATA N DATA 1.69(4 9.37E-9 3.4E-0 2 82E6 3.76-07
N 64 NO DATA 3K-06 1.05E-6 NO DATA 1. 69E6 2.4E-04 8.3SE-6

MN b NO DATA 212E-10 3.1511 NO DATA 2.24E-10 1.900 7.1806
FE 6 4.18E-( 2ME-06 93-07 NO DATA NO DATA 1.6606 7.9E-07
FE 5 1.09E06 4.6E 1.7X06 NO DATA NO DATA 1.91E4 223E

CO 68 NO DATA 2.5607 3.47E07 NO DATA NO DATA .E-04 1.19E06
CO 60 NO DATA 18. 6 2.406 NO DATA NO DATA 1.0-03 3.24z0
NI 3 7.26E-45 .43E08 2.47E 0 NO DATA NO DATA 3.4E06 1.77E-0

N i 2.73E10 3.6E 11 1.-O11 NO DATA NO DATA 1.17i6 4.5E-06
CU 64 NO DATA 2.64E10 1.06E-10 NO DATA 101-10 1.30K6 7.6K-06
ZN 6 4.82106 1.87E06 7.806 NO DATA 1.06-06 1.66E04E 6J30

ZN 8 6.04E-12 1.16E11 8.07E13 NO DATA 7.6312 1.9-07 3.6E-08
BR 83 NO DATA N DATA 4.30 NO DATA NO DATA N DATA LT E-24
BR 84 NO DATA N DATA 6.41E8 NO DATA NO DATA NO DATA LT E-24

BR85 NO DATA N DATA 2.299 NO DATA N DATA N DATA LT E-24
RB o NO DATA 2M8E0 1.05 06 NO DATA N DATA NO DATA 221E-0
RB U NO DATA 2 3.40 N TA NO DATA NO DATA 3.6E-15

RB N NO DATA 4.40 0 2.91E NO DATA NO DATA NO DATA 4.2-17
SR N 6.4305 NO DATA 1.6(4 NO DATA NO DATA 3.0204 4.4E06
R 90 1.36E02 NO DATA 8.36E04 NO DATA NO DATA 2.0E03 9.E-0

SR 91 1.1OE NO DATA 4.39-10 NO DATA NO DATA 7.56E3 3.24E4
SR 92 1.149 NO DATA 5.0E11 NO DATA NO DATA 3.436 1.4(-05
Y 90 3.73E-7 N DATA l.00E86 NO DATA NO DATA 3.ME06 6.9E-06

Y 9lm 4.83E11 WO DATA 1.77112 NO DATA NO DATA 4.00-07 3.77E-09
Y 91 8.26E05 NO DATA 2.21E06 NO DATA NO DATA 3.7E04 6.11E05
Y 92 184E-09 NO DATA 5.38E.11 NO DATA NO DATA 3.35E0 2.0E-05
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IHALATON DOSE FACTOS FOR TEENAGER
(MREM PER PC INHALED

MUCUL BONE UYER I.BODY THYROID KNEY LUNG 614

Y 93 1.69N08 DATA 4.66-10 NO DATA NO DATA 1.040 7.24E06
ZR 96 1.82E-06 73E0 3.9406 NO DATA 8.4206 3.38E-04 1.86-06
ZR 97 1.72E-08 40E-O 1.57E-0 NO DATA 5.16 00 1.62E06 7.88E06

NB 96 2.32E-0 1.29E6 7.08E07 NO DATA 1.2606 9.39E06 1.21E06
MO 90 NO DATA 2.11E08 4.03E-0 NO DATA 5.14E0 1.92E05 3.36E06
TC 09n 1.73E.13 483E-13 6.24E-12 NO DATA 7.20E.12 1.44E07 7.6e-07

TCO11 7.40E-15 1.06-14 1.03E.13 NO DATA ;.0-13 6.34-08 1.00E-18
RU103 2.63-07 O DATA 1.12E-07 NO DATA 9.22-07 9.79E06 1.3606
RU1OS 1.40E-10 1O DATA 5.42E-11 NO DATA 1.76E10 2.27E06 1.13-06

iU106 1.23E-06 N DATA 1.66E-0 NO DATA 238E-06 2.01E-03 1.20-04
AG 10m 1.7306 1.64E06 9.99-07 NO DATA 3.13E06 .44E-04 3.41E-06
TE126m 0.10E-07 20E-97 8.34E-6 1.7E-07 NO DATA 6.70-06 .38E06

TE127m 2.2SE- 1.0206 2.73-07 6.48E7 8.1I7E-6 2.07-04 1.9E-06
T1127 2.51E-10 1.14E-10 6.5i-11 1.77E-10 3.10[-10 1.40E06 1.01E06
TE129m 1.74E-06 23E07 2.1E-07 6.72E-07 .4-06 2.471E04 6006

TE129 8.87E-12 4.22E-12 2.206-12 8.4E 12 3.32E.11 4.12E-07 202E07
TE131m 1.23E46 7.61E-0 6.03E-0 9..0-39 6.46-06 2.97E06 7.76E06
TE131 1.7E-12 1.04.-12 6.30E-13 1.66E-12 7.72E.12 2.92-07 1.s-09

TE132 4.60-8 3.83E06 2.74E08 3.07E 2407 6.E-7 .61E06 6.79E06
130 7JO-07 2.24E0 l8.OE07 16E-04 3.44E08 NO DATA 1.14E-6

1 131 4.43[06 &14E46 3.30E06 13E-03 106r06 NO DATA 6.11E07

I 132 1J9-07 6.47-07 1.7E-07 180-06 1.6E.07 NO DATA 1.6E-07
1 133 1.62EO 2.6E-4 7.76-07 3.05E-4 4.4E608 NO DATA 1.2E1-
1 134 1.1E-07 264-07 1.06E07 4.94E06 4.56607 O DATA 2.566

I 136 4.62-07 1.16KO 4.36-07 7.76E06 1I4)6 4N DATA 8.60-07
CS134 3.2E-06 1.41E04 6.8E06 NO DATA 4.69E06 1.3E-06 1.22E06
CS136 6.44E06 2.4?-06 1.71E-6 NO DATA 1.38-06 2.22E06 1.3E-06

CS137 8.38E06 1.0E-4 3.8S-06 NO DATA 3.80E06 1.51E06 1.06E16
CS138 582E08 1.071-07 5.5866 MNO DATA 6.28E08 9.84E-09 3.3811
BA 139 1 67E-10 118E13 4.87E12 NO DATA .11E-13 8.08E-07 .0E07
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TAWE 1.7

INHALATION DOSE FACTORS OR TEENAbER
(MREM PER PCI INHALEDI

NUCUOE BONE UVLE T.BOOY THYROID mOEY LUN G-IJ

A140 6.84E-06 8.38E-0 4.40(-07 NO DATA 2J6-09 2.64E-04 2.E-06
BA141 1.768-11 1.32E-14 5.93-13 NO DATA 1.23E14 4.11E-07 9.3314

A142 4.62E12 4.863- 2.4E-13 NO DATA 3.92E-1 2.39-07 6J0E20

LA140 65.99- 2.96E-(0 7.82E-0 NO DATA NO DATA 2.0E-06 6.0BE06
LA142 1.20-10 6.31E-11 1.32E-11 NO DATA NO DATA 1.27E-0 1.50E0
CE141 3.66-06 2.37E-06 2.71E-07 NO DATA 1.11E-06 7.67E-06 1.06

CE143 3.32E-08 2.42E-08 2.70-0 NO DATA 1.06-08 1.63E06 3.1906
CE144 6.11E-04 2.63E04 3.26E065 NO DATA 1.51E-04 1.671E03 10E-04
PR143 1.67E1-0 &64E-07 8.28E-0 NO DATA 3.-07 6.04E-06 2.671-06

P 144 5.37E-12 2.20E12 2.7E-13 NO DATA 1.26- 12 2.19E-07 2.64E14
01147 9.3E-07 1.071-06 6.41E-6 NO DATA 628-07 4.6E-06 2.2E-06

W 167 1.50E-O 1.22-009 4.2*10 NO DATA NO DATA 6.92E06 2.21E-06

NP239 4.23E08 39O409 2.21E00 NO DATA 1.256E08 8.11E06 1.65-06
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EXTERNAL iXS FACTORS FOR STAlDING ON CONTAMIiATD GROUNO
bBrarmd -Mr Cm

-3 0.0 0.0
C-14 0.0 0.0
NI-24 2.60E-08 2.9E-0
P-32 0.0 0.0
C-61 2.20E-10 2.0(10
L-64 -6.01a-09 ME-.o

lm- 1.10-IOE 1.30E-O
F66 0.0 0.0
FeO .O0E-O0 .40148
C61 7.o90Et-0 .20E-0
C.0 1.710E-( 200-0
NI3 0.0 0.0
1U6 3.70E-00 4.30E-
C-.4 .1.506- 1.70E-
Zn6 4.00E-0 4.0OE-0
24 0.0 0.0
Or13 .4OE-11 0.30E11
Ik- 1.20E-4 1.4OE-O
r- o0.0 0.0

mas-6.30E-10 7.20E.10
.UB 33.60E 00 4.00E(4
1n-u 1.60E-8 I.0E-O

Sr 56.0. 13 6601E13
r-41 7.10E-08 1.30E

4r-2 SOM-0 1.0OE01
Y-O 2.20-12 2.- 12
TY-41 3J090 4.40[00
Y-1 2.40- 1 270 11
rY-2 I.OE. O 1JMG.
Y-1 6.70E-10 7JOA-10

-M6 6.00E-98 0JOEM
b-47 6.60E-19 40E00
15-6 6.10E-0 6.00E9X
!e-O 1.90E-O 220E.0
Tca- i 9,.lE10 .10i6o1
Tc-101 2 .70E 3.0009
Ph 103 3.e10W0 4.20E
Re1060 4 O.606 6510-0
Rv-o 10e ISOE0O 1B.6OE
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Tie 1.1

EXTERAIUL DOE FACTORS FOR ITANM ON CONTAMIATID GMOUN

A110m 1.O(E-O 2.10E46
T.126, 3.60E-11 4.1i 11
Te127m 1.1(-12 1.30(12
Te127 1.00E11 1.10E 11
Te-21 7.70E-10 .00 -lU
T1129 7.10E10 1.4010
T.131m 1.40E-0 9.904E0
Te131 2.209 2.40E-4
T-132 1.70E-9 2.00E-4
-130 1.40E4 1.701-01

1131 2.a0(E 3.40-09
M132 1.70-O 2.004E
-133 3.701E-O 4.60E40

I1!34 1.0OE4 1.90E-
1136 1.20- 1.40OE4
Ce134 1.20E-4 1.40OE4
Ce138 1.60E0 1.704E
Ci137 4.20E-0 4.90OEI
C_131 2.10E4l 2.40E41
B.136 2.40E4 2.70E0
B140 2.10E-0 2.40E09
B1141 4.30EO9 4.9449
I1142 7 OE-0 9.00XO1
La*140 1.6E 1 1.710E4
La-142 1.60EE 1JOE4
C.141 5.50E-10 E-10
C*143 220OE4 2.60(0
C.144 3.20-I0 3.700010
Pr-43 0.0 00
hr144 200(10 230-10
i1147 1.0004 1.20(46
W-187 3.10-49 3.60a
Np-239 9.6010- 1.10[4
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TABLE 1.9

BIG ROCK POINT GASEOU DESIGN OJECTIVE AJIUAL

QUANTIES BSED ON TABE 1.4 CRITICAL RECEPTOR

Dow Fctmer AmD Owamlct
NhdL rrB __ km.L_
H *3 To ^ty-C 1.241- 10.07E 06
C 14 sC 6.6*-03 2.11.03
Ct-61 61 Trct T 2.2E-04 6.73E04
Mb64 61 Traet T 4.4E-02 3.371E 02
Fe66 BC 1.46E-02 1.01 03
Ce-6 61 Trct-T 1.12E-02 .244+02
Fe60 61 Trnct-T 6.1E-3 1.91E+02
Ce-O 61 TrectT 4.-E0l1 3.009.01
Z-S6 LiU-m !1.1301 1.33E102
Sr-4 _u-C L371-01 2.36E+01
Sr-0 BkwC 2.B4E+01 6.E1-01
Zr-9 61 TractT 2.76-02 6.461E02
Sk124 1 Trat T LME02 2.261 02
Ar-41 Ttd1 y 9.10EE 6.60E 06
KrN- St 2.21E41 L769+01
Kr-t St 2.23E04 1.73E*0
Kr-Sm T1d By 1.29E-0 3A.&i 06
Kr-7 Si 2.07E-6 7.26+06
Kr-8 Tdl SBly 1.E-06 3.1lE+06
Kr- Ttd ly 2.27E-6 2.201E06
Xe131m SIb 9.4-07 1.62E07
XJ133 Ul l1 3.3E-07 1.47E107
Xl133m rl 2.06E0 7.32E.00
X»136 Tb iy 2.04E0 2.451E+0
X-1365 Taw Ber 222E00 2.2E 0S
X*137 SI 3.001E4 3E. 0
Xe-130 TtW l 02E4) 1.31E.05
1-131 ThLi-! 2461* 00 (10E00
-133 T4y2 2.0E02 6.77E+02

C-134 Uim-C 6.22E-01 2.41E01
C-136 Trod B lI 1.11E-02 4.60E*02
C1-137 BO_.C .7K4-01 2.21E+01
B-140 B-C 3.74E-03 4.01E+03
C-141 G Trct T 9.33-03 1.61E03
Ce14 GI Tract-T 239E-01 6.28E01
N-13 Ttd BodyC 6081E0 7-34E107
Ne-24 Totd 4Bdyl- 286204 1.91E.04
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TABLE 1.9

BIG ROCK POINT GASEOUS DESGN OBJECTIVE ANNUAL

QUANTIETS BASED ON TABUE 1.4 CRICAL RECEPTORS

O0d 01t
Dom Fctr Anu OQutity

M^a- 61G TractC 2.00E-4 7.64+04
C,-67 61 T;ct-T & E01 03 2.60E03

i-63 Bor' 8.13E-01 11741E01
Ni6 GI Trd-C 1.29E04 1.6E+OS
Br42 Ttl By-4 1.06E-03 4.71603
R4- Tt1d Bdy-C 8.14E-07 8.14+06
Sr-1 Bom-I S.44E-02 2.33E+02
Sr-92 GI Trt-C 3.76E-04 4.00E04
N95 1G TretA 3.20E-02 4.9OE 02
MIo- Ki*w- 1..SOE03 1.00E+04
TC-90 G1 Troct-A 8.7652 1.71E+02
Te-BOn fI Trat-T 1.31E-06 1.14E06
R-103 61 Tr-A 4.89E-02 3.07E 02
R.106 61 Trt-C 1.SE-44 9.OE+04
Sb-126 61 irst-T 3.0K-02 47E +02
T-127 GI Tra-T 1306-04 1.16E+06
1-120 Thyr-A 2.60E01 5.7E-01
1-32 TbyiC 2.0049 6.02E.04
1-134 7T iC 6.91E-O06 217E+06
'!1365 T i-C 1.29E-03 1.1lE+04
1 140 61 TradTT 1.4E-03 1.01E04
Tc-101 Gl Trct-l 4.92E-06 3JE+06
A-11Om 61 Trm-T 1.96E-01 7.E+01
C-131 Tci Bdy-C 4J.2E3 111E+03
Bo-139 GI Trn C 8.20(06 13E+06

v-23 61 Trct-T 3.82E-04 3.3 +04
P-238 BeauT 3JOE*01 3JE-01
Pf230 BI TT 4.30E01 342E-01
Pu-241 BmT 9.20E-01 1.62E+01
Aa241 BIT 1.50E+01 I.OOE00
CmI242 g L T .70E-01 1.72E+01
C244 B_-T 9.18E+00 1.3E*00
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2. UfUI WEEELUFO

2.1 ALLQWABLE CONCENTRAT1ON

2.1 1 CM R-O

Rsquimm t 2..11 of OOCM Sction I spodfi tuat ter c 4natrtio t rMin rtiv
matid ril ed - trm t f nt thel l to as t d h t t t
tbnm tho dtht cMctra pcifie in 10 CFR 20, Appat B. Tdi 2. Cadm 2 for
mcide thn t Sm h or entrawi n le ga Fur iws _ or rriad M"r
p.s, te emmntrii k to 2 x i1 4 pCUld ttI actiy. T *ure
cunpimne. do faewI hrwg ac i a used for adch rdee.

2.1.2 F i

Most tuns wl I reciradrtd thrid two whtm diugM prir to sumg for rieas to
th oniWmirmi to -mr ldt a aropnittive sMqat i obtatml. Th pp-ropprilt
recrcdatiM tin r d t tiM tee N to Z prvid two vokwa crhps wil bo th ir
that the siupndd ptidculdr cancottrti rid tody ste. Eider a r-tirm tat,
or prior b dat, Ib. wy UMd to dtrnm appropriat riacstia ti.w

Prior to rldeeu, a gra spli wi be a rsyze tor wcd rilom, ird the aowautrtio of
ereM rawci datmnim.

C - ti at t, Cl,

C. Cm-ncesrtai .f a o rsudW iP L pCM. at rasueo p- j
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2.1.3 TIsl RdI tFetio

Tno totw rwofrci m (Rj for oeh rim. ponlt wl bo cdataod by the rMotiorm

C
RI - vE AJ . (11.2)

iU 101tEC

C - ULAlnd ditfLmt comnctraiom of ruJamclde i, - dtain W in
Sectim 1. part 2.1.2, CildS rt rlese point j

EC. The 10CFR20 .ffuwnt cmmatrion nit (EC) ef rIIml I. as ufi
i Sect II, prt 2.1.1. pCim. (Big Reck Pinmt s MPC
tiMl-iy i Nins U uiJ Amy.l Prolrm, mdeu EC inw re

Rj - The tota ri mMfrctiion for the rime point.

The m e of t ratieo st thiadcharge to tlr ekunmst be s 1 dM to thb rem fr
any or d ceomawr rdt- . The folewn rdationmh wl umur ttI critwin b mt

f1(, 1)+ fPR2 - 1) + f3 R3 . 1) S F (1.3)

f1f2.f3 - The lmt flew rate (g-ino toe) for the red pct roi ooo
drwmirnd by pdM pmrnmL

RIRAJ 3 - The ta rlm frdctin f te r oopotivo r m u dotorm od by
Ew m 1.2.

F - 't' roi- eo d o bw- rota. Nwmly, o C-mmvvd* No
dthm flow rite s ud, tst , flow rto eu -aWF) bwhr ia

c-v _w od facttr pt a timi 1.0.
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2.2 INSTRUMENT ALARM SET PeOITS

2.21 Egi DAoltl. otk

ThN Mr P - for rMi iri effiumt mornir wil be setibiod l plat irtructionr.
Cone tio, flew rot. Ution, prinWip gamm mittor, gomnory aw detector efficrmn
wo c mb ni to ve - p*dv t m uipnt ri counts I pe inwts (cpm) or other imtrmwnt
uApt a y O pipr t ioto to hirtnmndt modifition which nuy ccu ovr the

AcMmi iu iMtana. ThN pbycd a d tmchic dMriptian, bction nd idmtification
muer fr _c iri fldn t rdatio detector imtilo for opertioi perio usa a
carimt i Figu 2-2. Modficatiom or rlicemets of inicaed i iwrtmnmttionim be
prfrml ady with imtrnwmtoti or muaNplg methods of livWdont or prter nitiity.

The rnective drm a/tri wt po t wh r poit wm be W uch that the sum of
tth ritis t nd peoi, calcu td by EIUMon 11.2, wd not xced 1. ThI vue of R
is irmtj rated to thew otal concmtrtion cadioted by Eqdtion I.1. An increw in the
coctraotm u wo uicte -n iWooa in te vduoe of R. A lWr incrao wouM caum
tho fi of ucificti M 2.2.1 of OOCM Section I to be oxcMdL Thd ini numn da.-Vtr
aot pt vowi is tlo to the rme concrtn, it for mm of opoltion it mug be
dsir td t b the t pkt (S) be ot abov the Offlunt concetrtio (C) by the sam factor
() utoed in settlg *n flow. That m:

S - b x C (IU4)

Liid effiat flow p eth rm ooM pomnt ro i tndicd in Figur 2.2.
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2.3 iQUID EFFLUNT DOSE

2.3.1 SKtin 1 .DCM RaI amrt

R irnpmi 2.3.1 of ths ODCM (Sc tion I, Rtocat Trnical Spedfictior) rpqurL that
the quatity of raonucm d rid rsi bk bited suxh that the dos or don cormitrrm m
an in iul from rdoactiv meatrials in lquid offtlnts releed to unrrtricted are from
moch rctor (m Figur 2.1) il not excWd:

a. During y calendar qurtw. 1.5 nmrm to the total body and 6 mrnf te my organ, nd

b. Duing any calndar yr, 3 nrm to the total body and 10 rnrm to my organ.

2.3.2 RdeaM Analyis (D -on Ba QDunitY Fracton

Per ODCM SunIilva Raiurrmnt 3.3 of ODCM Section I, the cunmatiw D08 fraction
far mdaM rlHaim d ib ammwd at lust evry 31 day to maure that the -um of nuckd
fractiom reeaed doe not axced 1.0, yar to dato md 0.5 in ay candar qurtr.

Cakdmation be prfontd ccordin to the fonmda:

'E - - Fraction oi DBQ (11.5)

wharr

Ai Cumaiatwlva qasrty or mmual activity of nudide idontilld ftm i Lu

rlea (Ci).

{B0)i - Desion bjct a mual pqutity f redoamide i from Tale 2.2 (CO.

R_ midis mwy I mitta ltrim the mumatrimwt f they fal umda th critria of Iowed
emiim qpcifW by Nets 6 to Appmi 8B. 10 CFR 20.

2.3.3 Excm DBQ IU t

The deigp bei q imti ar drivd in auh a cmnso n v tive that ro may
gret ey ovurtintd by ti tctmiqu, is a c an uce of this rconuati.m nd in
lgh oIf histor ay conmtnf opration with release wal below minu daig basi
qarni . Survdlancs Rqirmn t 2.3 3 of ODCM Sction I dos not peoy monthNy dosm
propjctns Howre-m, h S 5rvunca Requrmrsnt waafi a caumdattir dose contrution
to be darrmnnd for rrrlnt quartr and year at t once pa 31 days If at any tim
thuo ci;eation. by Equation 11 5 rults m vwkun greater than 0 5 for a grv qartwr or
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1.0 for yew to - id,. td NRC LADTAP code wl le run w tn t OOCM lRaimm
2.3.1 of ODCM Seotio I kM bo- mnt.

2.3.4 Cai

VIkM frw tho mip rba quMttti (CI, nd the dos per ciu (OcICc for sack mcid i
shown in Tblo 2.2, wr clcuatd as folows.

a. Wtw Ingestio

Tho dos to m irldd from ingestion of rludactivty from l m ouW th b ky t
fdowbl qiMtiMC

where

0. - Ds for thr organ from rdiaomxids rorid, msm

j - Tl oM of intert.

(OCFI - ssdos - cmnsdtmt factor fr th j or from dt ir rarod o
mlCI ( m Tlbs 2.11.

:i - AtMAy ids l rf t r rtrldld, pCL

'" oo I - P' 01.7)
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3e6 Gp t yw r.

A I Amd M ct r ai d n l'f radionedd. CL

V - Avrp rse of wfw comumptuc a* - 2,000 Mi., tm Sr dh -
1,400 iN. infmt - 900 wN (Rag Guie 1.109).

d - DMon wMrt f fwu hr yer (n1.

00 - Diq O rni fctor rom diccur, to nert Mrinqg watr apply.

100 - Conwrts pi te pCL

The d u -M th, bkcsimc

. estc u. d t bEiL

- K --. 1TBe- dme t a m doptim * f f m dab.d tb r r.0. has cm,, t, arcvk I ,pmI ,of the i' rr6~d W, Wi ii dat Wy.
Aiorm: -rd dfr~/X

BA - F it, - factor of P raedl/ C.

tin Tall 2.01.

F - Amem l* fl mr ynr, dt - 21 kg, tre * 1·C k& d .dd 1 .S -S
1fSllt - "iWns.

15 - 0Dw-w fatw froe m diarp toh pomin pb.

d - Muio wter few for yor (mi).

109 - Convrts Ci to pCi nd gwn to kg.

Sbfitutium of Eution 11 9 into Equation 11.6 givm:
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0Dj _ 1- 7E7n (A )(DCF - nmrn (11.10)
di-1

c. Rob-U lq Raoiudide Not LUtd in Table 2.2

Tble 2.2 contain l num d identified to dato a routin cantitunts of lquid r les at
Big Rock Point P1mnt. t hom comon te bong watw rectors in grom l, nm if not
prviouty detectd at Big Rock Point. Frm timn to tin, howver, other nmcid my be
d!tectt

If the unistd mucid comntitut ms t thn 10% cf the EC-frcton for the rdele, and eI
unitd mncdes ot lo than 25% of the EC-frction, the numdk rmy be conidm rd not
prismt.

If the uttided nucfid comntitute Grt than 10% of the EC-frction, or a untod
rcidw together conrtute Iplttr thn 26%, thin *eah nluid imhoud be asignd DBQ

lqup to the most conservotiv var lted for the phyicl form of the nucld hwvoled
(noble gs, htaog or prtialate).

SW ad a nucide not sted i Tabl 2.2 blin to appos in liqpficat quWtitim on a routine
basi. rteion to thie ODCM ^Md be mW inh ordr to indudo a deign b* quip tity
pecific te tht nucids.

2.3.5 Animm L t t

A campste srmdy utting tth NRC computw cod LAOTAP ( ithrby f uni th cod, or
by nornmv tion of dat to resul of a pranio ye's nu) for the totl ridle son mc wl
be dnMm nm y cmluctieo with ther mud aimnrwnmt repot Ths m*tyu wlW

-*rd rtint- f @ b ta t he tetrl Y nd vadrie wr in adin te the does
Lkrti rl cm pniWd k tL ntmeos d of Sctlm 2. Ti hflweng rppmdrA i it ur in
LADTAP. Twh dn t to h r e frm m rmndmiuci, D demc l d by:

i

Dj - (E DCFi x L - rn 12
i - ~~~~~~~~~~~~~~~~~~~11.2
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where

0 - Don to tt j or fromn th i* romanuddl, rmn

j - The organf inttvt bon., Gl trct. tdrid, Irm, kIdrn, kw l or ttl
body).

(DCF). - Iretion doe cmmintmnt factor for the r .pngn from the i rdioucide,
(% renilCi Im Tble 2.1).

Ij - Activity ingetd Sf the i' raidnucd, pICi.

Ii for watr igtioc. is dcrd by:

A.Vr
I. - -- Ci (11.13

vd

nd fo frfish imortion iib dma*i d by:

A I Fr
. v- LJ i XC (11.14)

whorm

Ai - Actiity riseaod of r rtBoendoc dur tih yMr, pC

V - Avergo rte of watr c nuri TiMlu 2.2).

r - Nm s o yt d ir th yu w(3M l).

v - DOlbpIIM factr fm - of died tr t -int of epol (Tr e 2.21.

d - DiLuto wtr kmu I(n).

F. - Fi acmtrti ftwr of te Pi radinA.,
fTabl 2.0). p"I

F - Amount f frh Mtm per dy (Tble 2.2).
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2.4 QPERABILITY OF UQUIO RAQADWTE EQUIPMENT

The Bi Rock Poit hp rudw-nto rsytn i digned to radc: the rouoactin mnutril in
quid wastes p t their dipchige by filtrion, ion uxcdg, docay or ipmont for

duposa l tha rOedaLctvy in qI flluent releas to uritrictod wor wl not ucwd
RKqunmnt 2.3.1 f OOCM Section 1. Mintuirg the cuniJativ DBQ fraction of rnlm
*aurm corlpica wit thi rmquirmnt. In addition, more thn 30 yes of operting
exprimnc ha sihor that dmn bas s quniti e nver hav ben exceMid.

2.5 OFFSITE RELEASE RATE

10 CFR 50.38 _ie that the reinm of rkadoctiv materrib h kept u low a i
rmonUbly cti e. Appui4d I to 10 CFR 50 provide the nuwric guiddr on
irmting condtion for eprtions to nmt the a low u is reosonaby divable
rsprnwrt.

The LADTAP code Ik bee n to det:new the dobs due to drinkg wltr *t pant
dchwag cominrtion (800 x nmrut tlke wtoer drinkin water intake coctrtion).
Theo urc tlrmn U ia i|m in Ta 1.1. The most i don due to a hypotheticJ
indirv l idin thi wtr is 4.8E-01 mrnm whoe body . The roe rato which would
rmuh in a doe rfte iqulst to 500 mrmry (upon which the 10 timr concentration it
of Rquirkmmt 22.1 of ODCM Sctioa I i bsd) is tho CmiYowr givm in Tabl 1.1
(8.94) tim 560.489 or 9141 CiYr - 2.9E-04 CUimc (-290 uCiUc) if cntinud for a fh

The above ciodetiim is fnmtimnl, *ppe at NRC roqut for indumii in tho C)OCM
The rooem rte vbm i nmt usind Om cA-lcuatio or rotted to ny ODCM
Roquirnmmaw The cdutio i= ba4du upoW mpor uwi th drinkinl wtor pathway

-d a verage Itormd relese from Bi Rock Point.

AsS mim Y M rm fhr tlw rat Tpeci pr 1.6 of ODCM Sition HI. LAOTAP i
und te ctdals ortmtB of d. t the ttotsl by .n btin orrm.I

Ramdm s of i es d in cmqpe c wll ronoi prodesitiy Cs-137 a*l C-80
threu esm th De urieili in I t bdl 131, w1ihh ths hm r pwter dom
cmtrbetar dm pew sprntlm. ,.l not be prnt is efftuM i t drtctaml
coamrtim dim teo M pri to imle ef the OOCM roi. (imbm of
11.8 hlft. f docy wr l av oenrrw. Cs 134 (ds1 i s qrtt dqi pinlt opeortin)
wE dcay to i fcidoty lowsr imlv - dem rimiasnl prFoV .
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BIACCUMULATION FACTORS
Tbl 2.0

l"ilf MT A<ail

amKa Frahwrte

H .OE-01
C 4.6E+03
He 1.0E+02
P 3.0E+03
Cr 2.0E+02
kt 4.OE+02
F 1.0E+02
Co 5.OE+01
N 1.0E+02
Cu 6.OE+01
ZI 2.0E+03
Br 4.2E02
Rb 2.0E+03
Sr 3.0E+01
Y 2.6E+01
Zr 3.3E+0j
N 3.0E04
M, I.OE+01
Tc 1.E+01
R 1.0E+01
Rk .OE+01
To 4.OC+02
I 1.6E+01
Cs 2.0E+03
Be 4.OE+OO
La 2.6E01
Ce 1.OE+0
Pr 2.6E+01
Md 2.6E+01
W 1.2E+03
Np 1.0+01
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TALE 2.1

ADULT INGESTION DOSE FACTORS
IMREM PER PCI INGESTED)

NUCUDE BONE UVE T.BOY THYROID KIDNEY LUNG GI-WJ

H 3 NO DATA 106E-07 1.07 1 05E07 1.05E-07 1.05-07 1.06E-07
C 14 2.ME-o 56.68E-07 5.6E07? 5.66E-07 5.88E-07 5.68E 07 6.6E-07

A 24 1.70E- 1.701.706 1.7E-06 . .70 1.70-06 1.70-08 1.70E-06

P 32 1.93E04 1.20E-.6 7.4E-06 NO DATA NO DATA NO DATA 2.17E-06
CR 61 NO DATA NO DATA 2.86E-09 1.59E-09 5.86E-10 3.53E-09 5.69E-07
MN 4 NO DATA 4.C7EB06 8.72E-07 NO CATA 1.36E406 NO DATA 1.40E-05

MN 56 NO DATA 1.15E-07 2.04E-08 NO DATA 1.46E-07 NO DATA 3.67E-06
FE 55 2.7E1-06 1.90E06 4.43E-07 40 DATA NO DATA 1.08-06 1.00K-0
FE 69 4.34.-06 1.02E06 3.91E-06 NO DATA NO DATA 2.8SE06 3.40E-05

CO 68 NO DATA 7.4E-17 1.67E-06 NO DATA NO CATA NO DATA 1.51E-05
CO 60 NO DATA 2.14E06 4.72E-06 NO DATA NO DATA NO DATA 4.02E05
NI 63 1.30E-04 9.01-06 4.38-08 NO DATA NO DATA NO DATA 1.84-06

Nl 1 S6.28-07 6.8E08 3.13E18 NO DATA NO DATA NO DATA 1.74E06
CU64 NO DATA 8.33E-08 3.1E-8 NO DATA 2.10E-07 NO DATA 7.10-06
ZN 66 4J4EO06 1.54E-06 69 -06 NO DATA 1.03E06 NO DATA 9.70E-06

ZN 80 1,-08. 1.97E-06 1.37E-09 NO DATA 1.28E08 NO DATA 2.90E-O
BR 83 NO DATA NO DATA 4.02E)8 NO DATA NO DATA NO DATA 5.79E08
BR 84 NO DATA NO DATA 6.21E-08 NO DATA NO DATA NO DATA 4.09E-13

BR 86 NO DATA NO DATA 214E-0 NO DATA NO DATA NO DATA LT E24
RB b6 NO DATA 2.11 E6 9.183E-0 NO DATA NO DATA NO DATA 4.160E4
RB M NO DATA 6.06E48 3.21E-08 NO DATA NO DATA NG DATA 8.36E-19

RB 89 NO DATA 4.0118 2.82E-08 NO DATA NO DATA NO DATA 233E-21
SR O3.0E-04 NO DATA a84E-0 NO DATA NO DATA NO DATA 4.94E06
SR 90 7.6E-03 NO DATA 1.lE-03 NO DATA NO DATA NO DATA 2.19E-04

SR 91 6.7E06 Nu DATA 2.2E-07 NO DATA NO DATA NO DATA 2.70E-06
SR 92 2.151-06 NO DATA 9.30E-08 NO DATA NO DATA NO DATA 4.28E-05
Y 90 9.C2E-9 NO DATA 2.56E10 NO DATA NO DATA NO DATA 1.02E-04

Y 91m 9D.0-11 NO DATA 3.52E-12 NO DATA NO DATA NO DATA 2.67E-10
Y 91 1.41E-07 NO DATA 3 77E-09 NO DATA NO DATA NO DATA 7.76E05
Y 92 4SEl10 NO DATA 247E11 NO DATA NO DATA NO DATA 1.48E-05
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IABLE 2.1

ADULT INGESTIN DOSE FACTORS
(MREM PER Pl INGESTED)

NUCLIDE BONE UVER T.BOY THYROID KIDNEY LUNG GI-U

Y 93 2.8E-09 NO DATA 7.40E-11 NO DATA NO DATA NO DATA 8.50E-05
ZR 96 3.04E-08 9.75E-09 60E-09 NO DATA 1.3E-08 NO DATA 3.09E-05
ZR 97 1.68E-09 3.39E10 1 .6SE-10 NO DATA 5.12E-10 NO DATA 1.05E-04

NB 95 6.22E-09 3.W48- 09 1.8E09 NO DATA 3.42E-09 NO DATA 2.10E-05
MO 99 NO DATA 4.31E-06 8.20E-07 NO DATA 9.76E-06 NO DATA 9.99E-0
TC 99m 2.47E-12 6.98E10 8.89E-09 NO DATA 1.06E-08 3.42E10 4.13E-07

TC101 2.4E-10 3.866E10 3.59E-09 NO DATA .69E-09 1.87E-10 .10E-21
RU103 1.85E-07 NO DATA 7.97E-08 NO DATA 7.06E07 NO DATA 2.16E-05
RU105 1.4E08 NO DATA 608E-09 NO DATA 1.99E-07 NO DATA 9.42E-06

RU106 2.7E-06 NO DATA 3.48E-07 NO DATA 5.31E-06 NO DATA 1.7E-04
AG110m 1.0E-07 1.4E-07 8.79E-08 NO DATA 2.91E-07 NO DATA 8.04-06
TE126n 2.68E06 9.71E-07 3.59E-07 8.0RE-07 1.09E-05 NO DATA 1.07E-05

TE127m L77E06 2.42EM0 8.25E07 1.73E06 2.75E-05 NO DATA 2.27E-05
TE127 1.10E-07 3.95E08 2.38E08 8.15E08 4.48E-07 NO DATA 8.68E-0
TE129 1.15E-06 4.29E-6 1.82E06 3.95-06 4.80E505 NO DATA 5.79E-06

TE129 3.14E08 1.18E8 7.66E-0 2.41E08 1.32E-07 NO DATA 2.37E8
TE131m 1.73-06 8.48E-07 7.06E07 1.34E06 8.57E-06 NO DATA 8.40-05
TE131 1.97E-8 8.23E-09 622E09 1.62E-08 8.3E-08 NO DATA 2.79E99

TE132 262E-06 1.63-06 1.63E06 1.80-06 1.57E-05 NO DATA 7.71E-05
I 130 7.6E-07 2.23E-06 8.i07 1.89-04 3.48E-06 NO DATA 1.92-06
1 131 4.1E46 6.96E-6 3.41E-06 1.95E-03 1.02E05 NO DATA 1.57E06

1 132 2.E-07 5.A3-07 1 2E007 1.90E05 8.66E07 NO DATA 1.02E-07
i 133 1.421-04 2.47E06 7.63E-07 3.e3E-34 4.31E-06 NO DATA 2.22E-06
1 134 1.0E-07 2.E07 1.03E-07 4.99E0 4.58E-07 NO DATA 251E-10

I 135 4.43E07 1.1E06 4.28E-07 7.5E-05 1.86E-06 NO DATA 1.31E-06
CS134 822-06 1.4E04 1.21E-04 NO DATA 4.79E05 1.59E05 2.59E-08
C3136 .51E-06 2.57E5 1 85E-05 NO DATA 1.43E05 1.9E-08 2.92E-06

3137 7.97E05 1.09E-04 7 14E-05 NO DATA 3.70E-05 1.23E-05 2.11E-08
CS138 5.52E-Ma 1 09E07 5 40E-08 NO DATA 8.01E08 7.91E-09 4.65E13
BA139 970E-08 6.91E 11 2 84E09 NO DATA 6.46E-11 392E-11 1.72E07
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TABLE 2.1

ADULT INGESTION DOSE FACTORS
IMREM PER PCI INGESTED)

tICLIDE BONE UIER T.BODY THYRO , KIDNEY LUNG GI-LIJ

BA140 2.03E-O0 2.5E-08 1.33E08 NO DATA 8.67E09 1.46E08 4.18E06
A141 4.71E.08 3.56E11 1.589E- NO DATA 3.31E-11 2.02E-11 2.22E-17

8A142 2.13E-08 219E-11 1.34E-09 NO DATA 1.85E-11 1.24E-11 3.00E-2

LA140 2.50E-9 1.28E09 3.33E 10 NO DATA NO DATA NO DATA 9.2E-05
LA142 1.2E-10 5.82E1 1.45E.11 NO DATA NO DATA NO DATA 4.25E-07
CE141 9.3E-09 8.33E-09 .18E-10 "0 DATA 2.94E09 NO DATA 2.42E-q5

CE143 1.65E-09 1.22Et06 1.36E 10 NO DATA 5.37E10 NO DATA 4.58E05
CE144 4.8E-07 2.04-07 2.82E-08 NO DATA 1.21E-07 NO DATA 1.65E-04
PR143 9.20E-09 3.69E-09 4.56E-10 NO DATA 2.13E09 NO DATA 4.03E-0

PR144 3.01E.11 126E 11 1.53E-12 NO DATA 7.05E12 NO DATA 4.33E18
N0147 6.29E-0 7.27E-09 4.35E-10 NO DATA 4.25E-09 NO DATA 3.49E-05
W 187 1.03E-07 8.61E-08 3.01E08 NO DATA NO DATA NO DATA 2.82E-05

NP239 1.19E-09 1.17E10 6.45E-11 NO DATA 3.65E-10 NO DATA 2.40E-05
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TABLE 2.1

NGESTION DOSE fACTORS FOR TEENAGER
(MREM PER PCI INGESTEDI

NUCUDE BONE UVER T.BODY THYROID KIDNEY LUNG GItLU

H 3 NO DATA 1.06E-07 1.6E-07 1.0E-07 1.0E-07 1.06E-07 1.06-07
C 14 4.06E 06 18.1-07 8. 2E-07 8.12E-07 8.12E8.12E-07 82E7 8.12E-07
NA 24 2.30 230E-0 2.30E06 2.30E-0 2.30E-6 2.30-06 2.33E-08

P 32 2.76E-04 1.71E-06 '.07E-05 - NO DATA NO DATA NO DATA 2.32E-05
CR 51 NO DATA NO DATA 3.tJE-09 2.00E09 7.8E-10 5.14E-09 6.05E07
MN 54 NO DATA 5.90E-06 1.17E-O? NO DATA 1.76E-06 NO DATA 1.21E-05

MN 5 NO DATA 1.58E-07 2.81E08 NO DATA 2.00E-07 NO DATA 1.04E-05
FE 5 3.78E-08 2.8E-08 6.25E-07 NO DATA NO DATA 170E-06 1.168-06
FE 59 5.87E-06 1.37E-0 5.29E-08 NO DATA NO DATA 4.32E-08 3.24E-05

CO 58 NO DATA 9.72E-07 2.24F-08 NO DATA NO DATA NO DATA 1.34E.05
CO 60 NO DATA 2.81E-06 6.33E-06 NO DATA NO DATA NO DATA 3.66E-05
NI 83 1.77E-04 1.25E-05 .OOE-06 NO DATA NO DATA NO DATA 1.9E-06

Ni 86 7.49E07 9.57E-O 4.36E-08 NO DATA NO DATA NO DATA 5.19E06
CU 64 NO DATA 1.15E-07 5.41E-O8 NO DATA 2.91E-07 NO DATA 8.92E-06
ZN 65 57E-06 2.00E-5 9.33E-06 NO DATA 1.28-05 NO DATA 8.47E-0

ZN 69 1.47E-08 2.0E-08 1.96E-09 NO DATA 1.83E-8 NO DATA 5.16E08
BR 83 NO DATA NO DATA 5.74E-08 NO DATA NO DATA NO DATA LT E24
BR 84 NO DATA NO DATA 7.22E-08 NO DATA NO DATA NO DATA LT E-24

PR 85 NO DATA NO DATA 3.05E-09 NO DATA NO DATA NO DATA LT E-24
RB 88 NO DATA 2.9E-05 1.40E-05 NO DATA NO DATA NO DATA 4.41E-06
RB a8 NO DATA 8.52E-0 4.54E-08 NO DATA NO DATA NO DATA 7.30E-15

RB 89 NO DATA 5.0E-08 3.89E08 NO DATA NO DAT A NC DATA 8.43E-17
SR 89 4.40E04 KO DATA 1.26E-05 NO DATA NO DATA NO DATA 5.24E-05
SR 90 8.3E-03 NO DATA 2OE-03 NO DATA NO DATA NO DATA 33E-04

SR 1 8.07E-06 NO DATA 3.21E-07 NO DATA NO DATA NO DATA 3.68-05
SR 92 3.05E-16 NO DATA 1.OE-07 NO DATA NO DATA NO DATA 7.77E-05
Y 90 1.37E-08 NO DATA 3.88E 10 NO DATA NO DATA NO DATA 1.13-04

Y 91m 1.29E-10 NO DATA 4.93E-12 NO DATA NO DATA NO DATA 6.09E-09
Y 91 2.01E07 NO DATA 5.39E-09 NO DATA NO DATA NO DATA 8.4E-05
Y 92 121E-9 NO DATA 350E-11 NO DATA NO DATA NO DATA 3.32E-05
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TABLE 2.1

INGESTIN DE FACTORS FOR TEENAGER
(MREM PER PCI INGESTEDI

NUCLH BONE LiVER TBOOY THYROID KIDNEY LUNG GI-UW

Y 13 3.33.09 NO DATA 1.05E-10 NO DATA NO DATA NO DATA 1.7E-04
ZR 95 4.12E-8 1.30-08 8.94E-09 NO DATA 1.91E-08 NO DATA 3.00E-06
ZR 57 2.37E-09 4.8E-10 2.16E-10 NO DATA 7.11E-10 NO DATA 1.27E04

NB 96 8.27E-09 4.53E403 2.61E-09 NO DATA 4.42E-09 NO DATA 1.95-06
MO 99 NO DATA 6.03E08 1.166 NO DATA 1.38E06 NO DATA 1.LOE06
TC 9im 3.32E-10 9.26E-10 1.2E-08 NO DATA 1.38E-08 5.14E-10 6.08E-07

TC101 3 80E10 5.12E-10 5.03E09 NO DATA 9.26E-09 3.12E-10 8.76E-17
RU103 2.55E-07 NO DATA 1.0-907 NO DATA 899E-07 NO DATA 2.13E-06
RU1S 2.18E-08 NO DATA 8.4-09 NO DATA 2.756E-07 NO DATA 1.76E-6

RU10b 3.92E-0B NO DATA 4.94E-07 NO DATA 7.56E-08 NO DATA ;.88-04
AG110In 2.05E-07 1.94E07 l.E-07 NO DATA 3.70E-07 NO DATA 5.45E-0
TE12Sm 3.83E-6 1.38E08 6.12E-07 1.07E-06 NO DATA NO DATA 1.13E-05

TE127m 9.67E-6 3.43E-0 1.15E06 2.30E06 3.92E-05 NO DATA 2.41E4-6
TE127 1.58E-07 5.0E08 3.4E0 1.09E-07 8.40E07 NO DATA 1.22E05
TE\126 1.63E05 6.05E6 2.58E-06 6.26E06 .82E-05 NO DATA 6.12E-0

TE 13 4.48E08 1.67E-08 1.09E40 3.20E08 1.ME8-07 NO DATA 2.46E07
TE131m 2.44E06 1.17E-06 9.7e-E-07 1.76E0 1.22E-05 NO DATA 9.30405
TE131 2.79E48 .156108 8.72E09 215E08 1.22E-07 NO DATA 2.2E-09

TE132 3.4E-06 221E- 2.08E-06 2.33E-06 212E-6 NO DATA 7.00E06
I 130 1.03E0 2.9E-O6 1.19E06 2.43E04 4.5E-06 NO DATA 2.2406

132 6.86-06 1 8.19-0 4.40-06 2.39E-3 1.41E06 NO DATA 1.82E06

1 132 2.79E-07 7.30E-07 2.E-07 2.46E-O 1.1608 NO DATA 3.107
I 133 2.01E-0 3.41E-06 1.04E-O 4.7c-04 56.9806 NO DATA 2.6K-O
I 134 1.4E-07 3.7E-01 1.30E0 8.45E6 .1OE-07 NO DATA 6.10E40

P 136 6.10E07 1.57E06 6.82E07 1.01E04 2.48E0 NO DATA 1.74E-(
CS134 8.37E05 1.97E-04 9.14-05 NO DATA 8.2E-05 2.39E06 2.45E06
,?138 8.49E068 338E-05 2.27E-05 NO DATA 1.84E-06 2.90E0 2.72E-0

CS137 1.12E-04 1 49E04 5.19E05 NO DATA 5.07E05 1.97E05 2.12E-0
CS138 7.76E-08 1 49E-7 77.45E08 NO DATA i.DE-07 1.28E-08 6.76E-11
8A139 1 39E-07 9 78E11 405E-9 NO DATA 9.22E-11 6.74E-11 1.241-0
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TABLE 2.1

INGESTION DOSE FACTORS FOR TEENAGER
(MREM PR PCI INGESTED)

NUCUDE BONE UVER T.BODY THYROID mIONY LUNG GI

BA140 2.84E-05 3.48E-08 1.83E06 NO DATA 1.18E08 2.34E-08 4.38E06
BA141 71E-08 5.O1E11 2.24E-9 NO DATA 4.6E 11 3.43E-11 1.43E-13
BA142 2.99E.08 2.99E-11 1. -09 NO DATA 523E-11 1.99-11 9.1 E-20

LA140 3.48E-09 1.71E-09 4.55E 10 NO DATA NO DATA NO DATA 9.82E-05
LA142 1.79E-10 7.95E-11 1.96-11 NO DATA NO DATA NO DATA 2.42E-06
CE141 1.33E-08 8.E-09 1.02E-09 NO DATA 4.1&E-09 NO DATA 2.64E-05

CE143 2.35E09 1.71E-06 1.91E-10 NO DATA 7.B7E-10 NO DATA 5.14E-06
CE144 6.98E-07 2.8E-07 3.74E08 NO DATA 1.72E-07 NO DATA 1.75E-04
PR143 1.31E-O8 5.23, J9 .52E-10 NO DATA 3.04E09 NO DATA 4.31E-05

PR144 4.30E11 1.76E-11 2.1*E-12 NO DATA 1l.1E- 1 NO DATA 4.74E-14
NO147 9.38E-09 1.02E-08 .11E-10 NO DATA 5.99E-09 NO DATA 3.68E05
W 187 1.46E-07 1.19E-07 4.17E-08 NO DATA NO DATA NO DATA 3.22E-05

NP239 1.76E-09 1.66E10 9.22E-11 NO DATA 5.21E-10 NO DATA 2.67E-05
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TABLE 2.1

INGESTION DSE ACTORS FOR CHUD
IMREM PER PCI INGESTEDO

UCULE BONE UVER T.BY THYROI KIDNEY LUNG0 6-LU

H 3 NO DATA 2.03E07 2.03E07 2.0307 2.03E-07 2.0307 2.03E-07
C 14 1.21E05 2.42E0 2.42E-0l 2.42E-06 2.42-06 2.42E(0 2.42E06
NA 24 5.E 0- 5 5.O-06O 6.80E-(0 5.(0-0 56.80E06 56.80(06 6 .0(0

P 32 8.25E04 3.66E06 3.18E-06 NO DATA NO DATA NO DATA 2.2KE06
CR 61 N' DATA NO DATA 8.90i0 4.94E0 1.35-00 9.02E-0 4.72-07
MN 54 NO DATA 1.07E06 2.85E06 NO DATA 3.00E6 NO DATA 8.98E06

MN 56 NO DATA 3.34E07 7.54E-8 NO DATA 4.04E07 NO DATA 4.4E06
FE 55 1.15E05 6.1E06 .89E06 NO DATA NO DATA 3.46E0 1.13E-06
FE 59 1.65E05 2.67E05 1.33E06 NO DATA NO DATA 7.74E(6 2.78E06

CO 58 NO DATA 1.80E06 5.61E06 NO DATA NO DATA NO DA'A 1.05EO0
CO 0 NO DATA 5.29E-0 1.56E-05 NO DATA NO DATA NO DATA 2.93E-06
NI 63 5.38E-04 2.8E-06 1.83E05 NO DATA NO DATA NO DATA 1.94W0

NI 65 222E-08 2.09E-07 1.22E07 NO DATA NO DATA NO DATA 2.66E05
CU 64 NO DATA 2.45E-07 1.4E07 NO DATA 5.92E07 NO DATA 1.15E-0
ZN 66 1.37E06 3.6E-06 2.27E05 NO DATA 2.30E05 NO DATA 6.41E(06

ZN8 g 4.38E08 6.33E-08 .86E-0 NO DATA 3.4E06 NO DATA 3.9914-0
BR 63 NO DATA NO DATA 1.71E07 NO DATA NO DATA NO DATA LT E-24
BR 84 NO DATA NO DATA 1.98E07 NO TA NO DATA N DATA LT E-24

BR 85 NO DATA NO DATA 9.12E009 NO DATA NO DATA NO DATA LT E-24
RB 86 NO DATA 6.70-06 4.12E-0 NO DATA NO DATA NO DATA 4.31E-0
RB8 NO DATA 1.90E07 1.32E07 NO DATA NO DATA NO DATA 9.32E00

RB SO NO DATA 1.17E07 1.04E-07 NO DATA NO DATA NO DATA 1.02E0
SR 80 1.32E-03 NO DATA 3.77E06 NO DATA NO DATA NO DATA 6.11E06
SR 90 1.70-02 NO DATA 4.31E-03 NO D D ATA T NO DATA 2.E-04

SR 91 2.40E-06 NO DATA 9.06-07 NO DATA NO DATA NO DATA 5.30E06
SR 92 9.03E-0 NO DATA 3.62E-07 NO DATA NO DATA NO DATA 1.71E04
Y 90 4.11(E8 NO DATA 1.100EO NO DATA NO DATA NO DATA 1.17E-04

Y 91m 3.82E-10 NO DATA 1.38E 1 NO DATA NO DATA NO DATA 7.48E-07
Y 91 602E07 NO DATA 1.61E8 NO DATA NO DATA NO DATA 8.02E-05
Y 92 3 60E09 NO DATA 103E-10 NO DATA NO DATA NO DATA 1.04E04
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lAkfLZJ

INGESTION DOS FACTORS FOR CHLD
MREM PER PCI INGESTED)

WUCULI BONcE UER T.BOY THYROID KIDNEY LUNG GI-L ..
Y 3 1.14E-8 NO DATA 3.13E-10 NO DATA NO DATA NO DATA 1.7004
ZR 95 1.16E-07 25-08 2.27E-08 NO DATA 3.6E-0 NO DATA 2.66E05
ZR 97 699E-09 I.01E06 596.10 NO DATA 1.45E89 NO DATA 1.S3-04

1 95 2.25E-8 B .76E-0 8.26-09 NO DATA 8.23E-09 NO DATA 1.62E06
MO 99 NO DATA 133E-06 3.29-06 NO DATA 2.84E-05 NO DATA 1.10(-0
TC 99m 9.23E10 181E-0 3.00-08 NO DATA 2.83E-08 9.19E-10 1.03E-

TC101 1.07E09 1 12E-09 1.42E-0 NO DATA 1.01E- 5.92E-10 3.566-00
RU103 7.31E-07 NO DATA 2.81E-07 NO DATA 1.84-06 NO DATA 1.89E05
RU106 6.45E8 NO0 DATA 2.34f C: NO DATA 5.87E-07 NO DATA 4.21E-05

RUIe 1.17E-05 NO DATA 1.46-0 NO DATA 1.58-05 NO DATA 1.82E-04
AG1 lm 5 39E-07 3.64E07 2.1E-07 NO DATA 6.78E-07 NO DATA 4.3 E-06
T125nm 1.14E-05 3.09E06 1.52E-0 3.20E-06 NO DATA NO DATA 1.10-06

TL127m 2 89E-05 7.78E-0 3.3E-0 6.91E-08 8.24E-05 NO DATA 2.34E-06
T1127 4.71E-07 1.27E-07 1.01E-07 3.28E07 1.34E06 NO DATA 1.M8E-05
TE129m 4,87E-05 1.3.05 7.56E-06 1.7E-06 1.43E-04 NO ATA 6.94E06

TE129 1.34E-07 374E-6 3.1E-06 9.56E06 3.92E-07 NO DATA 8.34E.-
TE131m 7.20E46 2.4E4-6 2.66E-0 6.12E-06 2.41E-06 NO DATA 1.01E-04
T1131 8.30E48 2.53108 2.47E-01 6.35E408 2.51E-07 NO DATA 4.36E-07

TE132 1.01E-05 4.47E-08 6.40E-6 .611E-06 4.16E-4 NO DATA 4.60-05
I 130 2.92E-06 5 9O06 3104E6 8.50E-04 8.82-06 NO DATA 2.78606
1 131 1.72E06 1.73E-06 9.8306 6.72E-03 2,4E-06 NO DATA 1.64(E0

1 132 8.00Et07 1.47E-6 6.7E-07 6.82E06 2.26-06 NO DATA 1.73E-0
I 133 5.92E-06 732 6 2.77E-06 1.36E-03 1.22E-06 NO DATA 2-96E-0
1 134 4.19-07 7.78E-07 3.SE-07 1.79E-06 1.19E06 NO DATA 6.18E-07

I 135 1 7 6 3.154-06 1.49-06 2.7E-04 4.83E-6 NO DATA 2.40E-06
CS134 2 34-04 3.4 E-04 .1OE45 NO DATA 1.19-04 4.27E-0 2.07E08
CS138 2.35E-05 846E-05 4.1-05 NO DATA 3.44E05 5.13E-e 2.27E-06

CS137 3 27E-4 3 13.04 482E-05 NO DATA 102E-04 3.67E05 1 96E06
CSI35 : 28E0-7 3 17 07 201E 07 NO DATA 2 23E07 2 40E-a 146E0C7
e1A 4 C: : E 'S 1 20E 38 NO DATA 1 93E10 1 30E 10 2 39E.05
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TABL. 2

INGESTON OSE FACTORS fOR CHIK
LMREM PER PCI INGESTEDI

lCUE BONE UVER T.BOY THYROID KIDNEY LUN GIU

BA140 8.31E-0 7.28E08 4.85EM0 NO DATA 2.37E-0 4.34E08 4.21E-0
BA141 200E-07 1.12.E-O 6.61E0 NO DATA 9 0E11 .E-10 1.14E-07
BA142 8.74E08 .-29E-11 4.809 NO DATA S.0K-11 3.70E-11 1.14E08

LA140 1.01E08 3.53E-0 1.10E-O NO DATA NO DATA NO DATA 9.8ES05
LA142 6.24E-10 1.8;E-10 6.23E11 NO DATA NO DATA NO DATA 3.31E06
CE141 3.97E08 i9-08 2.94Eo09 NO DATA 8.66EO NO DATA 2.47E-0

CE143 6.90E-0 3.71E-0 6.4E- 10 NO DATA 1.5909 NO DATA 6.55E06
CE144 2.0E-06 662E-07 1.11E07 NO DATA 3.61E-07 NO DATA 1.70-04
PR143 3.93E-08 1.16E0 1.96E-0 NO DATA 6.39E-0 NO DATA 4.24E-6

PR144 1.29E-10 3.990E11 6.40-12 NO DATA 2.11E.11 NO DATA 8.69E0W
N0147 2.7908 2.268-06 1.76E40 Nn DATA 1.24-08 NO DATA 3.58EM0
W 187 4.29-07 2.54E07 1.14E07 NO DATA NO DATA NO DATA 3.67E06

NP239 5.25E09 3.77E10 2.66E10 NO DATA 1.09E09 NO DATA 2.7E-06
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TABLE 21

INGESTON DOSE FACTORS FOR INFANT
(MREM PER PCI INGESTED)

NUCLIDE BONE UVR T.BOOY THYROI KIHNEY LUNG GILU

H 3 NO DATA 3.0-07 3.08E07 3.08E07 3.08E07 3.08E-07 3.08E-07
C 14 2.37E-05 5.S06E 5.0SE- 5.06E-06 5.0E-06 5.06E 08 5.0E-06
NA 24 1.01E-05 0E1.E51.010 1 E-05 1.01-0 E-05 1.01E-05 101E1.E05

P 32 1.70E-03 1.00E-04 65905 NO DATA NO DATA NO DATA 2.30E-06
CR 51 NO DATA NO DATA 1.41E0 9.20E09 2.01E-09 1.79E-08 4.11E-07
MN 64 NO DATA 1.9905 4.51E06 NO DATA 4.41E-08 NO DATA 7.31E-08

MN 56 NO DATA 8.18-07 1.41E-07 NO DATA 7.03E-07 NO DATA 7.43E-05
FE 55 1.39E-05 8.98E8 2.40E-06 NO DATA NO DATA 4.39E-8 1.14E-06
FE 59 3.E-05 538E-06 2.12E05 NO DATA NO DATA 1.59E-05 2.57E05

CO 58 NO DATA 3.80E06 8.93E0 NO DATA NO DATA NO DATA 8.97E-06
CO B0 NO DATA 1 0E-05 2.55EO5 NO DATA NO DATA NO DATA 2.57E-05
I 63 8.34E04 392E06 2.20E05 NO DATA NO DATA NO DATA 1.95E-06

NI 86 4,70E0 5.32E-07 2.42E07 NO DATA NO DATA NO DATA 4.05E-05
CU 64 NO DATA 8.OE-0)7 2.82E-07 NO DATA 1.03E06 NO DATA 1.25E05
ZN 66 1.ME-S 8.31E-06 2.91E 5 NO DATA 3.06E05 NO DATA 5.33E0

ZN U 9.33E-08 1.68E07 1.25E08 NO DATA 86.UE08 NO DATA 1.37E05
BR 83 NO DATA NO DATA 3.3E-07 NO DATA NO DATA NO DATA LT E-24
BR 84 NO DATA NO DATA 3.82E07 NO DATA NO DATA NO DATA LT E 24

BR 85 NO DATA NO DATA 1.9E-0 NO DATA NO DATA NO DATA LT E-24
RB9 8 NO DATA 1 70E04 8.40E-0 NO DATA NO DATA NO DATA 4.3-06
R8 8 NO DATA 4.E-07 2.73E-07 NO DATA NO DATA NO DATA 4.85E-07

R8 89 NO 6ATA 2tE07 1.97E-07 NO DATA NO DATA NO DATA 9.74-08
SR 89 2.61E03 NO DATA 7.20-06 NO DATA NO DATA NO DATA 6.1E-0,
5 90 1.85E02 NO DATA 4.71E03 NO DATA NO DATA NO DATA 2.31E04

SR 91 b6.OE-06 O DATA 1.l1E-0 NO DATA NO DATA NO DATA 6.92E-0
SR 92 1.92-5 NO DATA 7.13-07 NO DATA NO DATA NO DATA 2.07E04
Y 90 8.SE-08 NO OATA 2.33-09 NO DATA NO DATA NO DATA 1 20E04

Y 91m .8. 10 NO DATA 2.76 -11 NO DATA NO DATA NO DArA 2 70E-06
Y 91 1.13E06 NO DATA 301E 08 NO DATA NO OATA NO DATA 8 10E-05
Y S9 7 65r" ' ATA 2 SE 'D NO OATA NO DATA NO OA'A 1 46E L4
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TABLE 2.1

INGESTIO DOSE FACTORS FOR INFANT
IMREM PER PCI INGESTED)

NUt DE BONE UYER T.BODY THYROID KIDNEY LUNG GI-U

Y 3 2.43E-08 NO DATA 8.82E-10 NO DATA NO DATA NO DATA 1.92E04
ZR 95 2.0-07 5.02E-08 3.58&08 NO DATA 5.41E-OQ NO DATA 2.5,-)5
ZR 27 1.4E-08 2.E4-0 1.181E09 NO DATA 2.56-09 NO DATA 1.62E-04

Nm 96 4.20108 1.73E-08 1.00E08 NO DATA 124E08 NO DATA 1.46E-06
MO I NO DATA 3.40ES0 6.83-06 NO DATA 6.08E-05 NO DATA 1.12Eo
TC 9gm 1.92-09 3.9-09 5.10E-08 NO DATA 4.21-08 2.07E-09 1.15E06

TC101 2.27E-09 2.88-0 2.83E08 NO DATA 3.43-08 1.668-9 4.88E07
RU103 1.48E-0 NO DATA 4.95-07 NO DATA 3.08-0 NO DATA 1.8E-06
RU1OS 1.38E07 NO DATA 4.5SE08 NO DATA 1.0E-06 NO DATA 5.41E05

RU106 2.41E05 NO DATA 3.01E06 NO DATA 2.85E-05 NO DATA 1.83-04
A110m 996-07 7.27E-07 4.81E07 N DATA 1.04-06 NO DATA 3.77E05
TE1[25 2.33-05 7.7906 3.15E-06 7.84E06 NO DATA NO DATA 1.11E06

TE127m 5.5805 1.94E-05 7.0E-06 1.89:06 1.4E-04 NO DATA 2.38E06
T1127 1.0E06 3.35E-07 2.1E-07 814E-07 2.44E6 NO DATA 2.10E06
TE12l 1.00E-4 3.43E-06 1.64E05 3.84E06 2.5004 NO DATA 597E-06

TE129 2.84-07 9.79E08 6.83E08 2.38E-07 7.07E-07 NO DATA 2.27E06
TE131 1.62E-06 6.12E-06 6.05E06 1.24E05 4.21E05 NO DATA 1.03E-04
TE131 1.7E07 8.50E08 4.94E 1.57E-07 4.50-07 NO DATA 7.11E06

TE132 2.08E06 1.03106 9.61E06 1.52E065 44E45 NO DATA 381E06
I 130 6.0006 1.32-06 6.3006 1.4E-03 1.46E05 NO DATA 2A3-08

131 3.64E06 4.23E-06 1.8-06 1.39E02 4.94106 NO DATA 1.51E-0

I 132. 1.-0 3.37E0 1.20E06 1.E5104 3.7806 NO DATA 2-73E0
1 133 1.25E06 1.82E06 6.33E06 3.31E-03 214E06 NO DATA 3.0-06
I 134 8.807 1.78E06 6.33E07 4.15E06 1.0O-06 NO DATA 1J4E0

I 136 3.64E-8 7.24E06 2.64E06 6.40E04 8.O1-06 NO DATA 2.i2E0
CS134 3.77E-04 703E04 7.10E5 NO DATA 1.81E04 7.42-06 1.91E06
CS136 4.59-06 136E-04 5.04E06 NO DATA 538E-05 1.10E06 2.0506

C5137 5622-04 11E-04 433E05 NO DATA 1 64E-04 64-0 191E-06
CS13.8 481-07 7 82E07 3 79E07 NO OATA 3 90E07 6.09E-08 125E06
BA139 881-07 5 ME 10 2 55E-08 NO DATA 351E 10 354E 10 5 58E05
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TABLE 2.1

INGESTION POS FACTORS FOR INFANT
IMREM PER PCI INGESTED)

E BIONE UYVER T.BODY THYROID KDNEY LUNG G.I-

BA140 1.7 1.71E- 1,-07 8.81E06 NO DATA 408CE08 1.05-07 4.2E-06
BA141 4.25E-07 2.91E 10 1.34E08 NO DATA 1.76E-10 1.77E-10 5.19K-0
BA142 1.4E-07 1.53-10 9.06-09 NO DATA .81E-11 9.26E- 1 7.59-07

LA140 2.1E08 8.32E09 2.14E09 NO DATA NO DATA NO DATA 9.77E-
LA142 1.lOE00 404E-10 9.67E-11 NO DATA NO DATA NO DATA B.8-05
CE141 7.87E08 4.80(08 5 65E09 NO DATA 1.48E-08 NO DATA 2.48-06

CE143 1.48E-08 9.8ZE06 1.12E-09 NO DATA 2.8E-09 NO DATA 5.73E-0
CE144 2.98E-O 1.220 1.7E-07 NO DATA 4.93-07 NO DATA 1.71E-04
PR143 8.13E-08 3.04E08 4.03E09 NO DATA 1.13E-0 NO DATA 4.2SE-

PR144 2.74E 10 1.06E-1 1.38E11 NO DATA 3.84E-11 NO DATA 4.93E04
N0147 5.53E08 6.68E08 3.48E09 NO DATA 2.19-0 NO DATA 3.90E-06
W 187 9.03E-07 6.28-07 2.17E-07 NO DATA NO DATA NO DATA 3.6K-06

NP239 1.IIE-08 9.93E-10 6.61E-10 NO DATA 1.6809 NO DATA 2.87E-06
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Tade 2.2

BIG ROCK POT DESIGN OBJECTIVE ANNUAl QUIA1TIE OR
LIQUID EFFLUENTS AS DETERMINED BY LADTAP

Deiga ebictivn a m l qmntti V for Rquid f'fuImt wer calacatd vti the c arw u cu LADTAP, a
progr for calculatin iatiom uepou to mr from routinr reuesm f iudew ructwr qu eftidum
(refdwrs NUREGICR.1276,.

It permtrs used are as folos:

Proces rtm
PSwIY AaeAIst maai idH Hr

Fish Adu 21.0 ky 16.0 24.0
Trn 16-0 16.0 24.0
CMw to 16.0 24.0
htfMt 0.0 15.0 24.0

Orir*in A"A 730.0 Lyr 800.0 1ts
Tm 610.0 000.0 16.
Cha 610.0 I00.0 1it
bit-f 330.0 00.0 18.6

Shwrdnm AMku 12.0 k/yr 2.0 0.0
Tm 87.0 2.0 0.0
Chd 14.0 2.0 0.0
Wnt 0.0 2.0 0.0

Swi-n A" 12,0 kry 2.0 0.0
Tm 67.0 2.0 0.0
CMl 14.0 2.0 00
hifl 0.0 20 0.0

98.l AdA 100.0 rM 16.0 00
Tm 100.0 16.0 0.0
ChSi 500 16.0 0.0

ist 0.0 15.0 0.0

The usag figurw obtMid from Rbortory Guide 1.109 end are JIm valu. Diutiom I ti1
procm tien for nkmng wtr wer takn from the NUS study dted Jhk 4. 1976. The immawn cpr
trm that can be utlzud for fish nd drinkng wa 24.0 hon nd 12.0 houn rwspctivy
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Tal 2.2

BIG ROCK PONT DEMSGN OBICTIVE ANNUAL QUANTiTIS FOR
ULQUI EFFLUENTS AS DETERMINED BY LADTAP

The foewin irpu ptarmits a ued wh a nmi LADTAP for BRP:

1. W-b p t 1.64E06

2. Sh width actor - 0.3

3. Totl dischrg (fh'it c) 109

4. Trsit tino for S ptbhwly ·4.6

5. Sport fih hrest (yr - 3.29EOS

6. Commfwci fish arvt (kiyr) - 1.70E06

7. Ihwrtwrat nWd sg. cmu nptiom 0

S. Drinking wrts populitm - 7.07E03

9. Slwnd popAbdi Mp (amowbu) s 3J3EO7

10. Swirmnin popu stim f (mkurn) · 1.2E07

11. Boating popHati m a (Wn-hour) * 3.7E07
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Td7 2.2

BI ROCK OUNT ODESIGN IE ANUAL QUANMTI F
LIU D EFFLUENTS AS DETERMMID 1 LAAOTA

Den Cfuim Amd a-Mrity

H-3 2.34E4) AddTI 1.282 x 10
Nr24 3.96[03 T,'1 756.40
Sc-4 1.24E02 TwT1 241.1
Ci-51 1.80E03 MA U ) 6 263.16
Mn.64 1.30E.2 AdJUtI (L 110.19

Fe-5 6.60Ef03 CWM- 1J11.11
iM-e 1.22E-1 TmT 2^46.02
Ce-67 2.0043 TMTB 1,71.43
Ce-S L6E.OJ TmTi 431.60
Fo-60 4.9*302 AdJW (UI 202.64

Ce-GO 2.90(41 Temi 10.34
CU-e 1.4U-03 Tesm A,) ,768.78
1N-6 32.8E4 TwM 7863.4
Z6* 2t14-01 T CW!s 13.6
,-U4 1.33E-03 TrfTI 26.64

Rb-8 3.764,1 CO T 1.0
RI-M 4.64E04 TITD * ,07.93
Sr-89 1.J3E41 CMo 61.11

B-0 3.341 0 A0m 2.-t
SC-1 2.1043 Te1 eWI U 3A44.2
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TAb 2.2

MG ROCK PO ET DESIM OBJECTMI ANNUAL DUANTITE3 FOR
bFLUENTS AS DETRMINED BY LADTAP

DMp Objctiv
Don Cmm Anmu Oumti

tmi Fa U JrmftM iilMwliW (Curo)

S-92 9.14E04 TMTB 3,018.11
Y-92 1.7E-04 TwTB 17.046.6
NOs96 I *00 AMd6 (UI 1.13
Zr-95 3.82E03 TiTB 785.34
Nb-97 4.^504 TmrrIB 6,578.95

Zr-7 2.74E3 Tm ) (U) 3,648.64
MwOS 1.31E-03 TwrKiw"y 7,633.6
Tc-9m 8.3-06 TwTB 32,154.3
R1103 1.6E43 TifB 1.775.16
A- 10 o 4.76E-02 Tm/TB 6303

Cd113 ! 7.3K-02 AMdl6 (U) 135.50
Sb-124 9.34E-43 Tfm B 321.20
t.126 3.13-02 TmMT0 96.66
T-127 OJME-3 TEGI (LU 1,10.19
T 127m 1.71E-01 TmKby 56.46

T!129m 3.27E41 Ad" (U) 30.58
130 1.40E-2 CQtThyr 714.29

1131 4.07E41 CoTbl 24.67
T-131m 2.7641 AtS.M I Wl 36.97
t-132 1JE4 TmTI 1.638 z 10

T1132 3.E41 A Gl OU ) 27.8
133 4fi42 CtmTrri 206.1
Ce134 340t00 A°T 0.860O
113 1ME3 TMlTS 186.79
F136 1J1E4 tmibyd 5,236.

C-136 6.06E41 AD /T5.84
Cs137 206-00 AITB 144
C0138 1.2E03 TMTB 1,973.68
B- 139 3.05(E05 TmTB 98,360.7
B- 140 2 75E-3 ltGI (LL) 3.63638

La 140 2 27E02 AdklGI ILLI) 440 53
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T*l 2.2

BIS ROCK POIT DESIGN OBJECTIE ANNUAL QUANTITES FOR
UQU) EFFLUENTS AS DETERMIED BY LADTAP

C141 2.30E04 TemiTB 13043.5
Ce144 4.08E03 Ad GI (U) 2.450.98
E.-162 1.9E-01 TITB 15.08
W-187 243-01 AdtGl (I 41.16

Np 239 2.78603 A hdtGI (LLI 3,597.12
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3. URANIUM FUEL CYCLE DOSE

3.1 SPIFICATION

In accordence with Action 3.2 of ODCM Section I. if ither 6qud or 9ou quertey relbasm
exucee the quatity which would causr offsit doss mor than twice ither If thir pcifif l lnits,
the the cwomutiva due cntritiol from combimd rele prus &drt riation pt r es (from the
ractr unit and radwastn storag tanks) hli be calaclted. This calacition s prformed to nuroa
thst the wmd (ctedrar - dose or dos conmitrent to any mmnbdr f the pbk is s 25 mrn
to the total body or ny orpn, ucpt the thyroid, which shl bse s 75 nmW Thr dos is to b
dattined for the mner f the pbtit projected to be the most highly po to thes coutiid
sowcm. If the reat of tdi caatioln show the do to exceed ithr the 25 or 76 mom limit.
specil rport shil be prepard an submitted to thi Cormirron within 30 das. as cribd by
Action 3.2. of ODCM Section I.

3.2 ASSUMPTIONS

3.2.1 The fh timr reidet dtdwrind to be the marinray exposd inividud (exclung
inant) is asurrd Ao to be a fishmnn. This idriduai is assund t drink wato
and inr t ocal fihb t the rates specifid in OOCM Section II. part 2.3.4.. nd
2.3.4.b. (nput parmeters e surinarzed in Trle 2.2).

3.2.2 Amount of hortine f udig (at accsmble *soriene *djcet to ste saity fenc) is
com#rvtivty assunmd a 48 hour pr quartr (avrogo of tpproxmntey I/112 br day sbch
day of the qw r) for te msunmd *d third quarto of the yMr, 36 hours f t h fourth
qrtr and 18 hours for the first quartr.

3.2.3 The dos contrution du to uraniu fum d cydc sourcn other tha the pn b ignorad in the
calcultio This is basd on the lck of ay operjtions that fel in th 'cydc' dfinrition within
a 5 mod radiu of Bi Rock Point.

3.3 DOSE CALCULAION

Mai.. duso to th tW al bdy and nternal orga of f idnhidud dal be dstamni d by -M of
LAOTAP ,d GASPAR c am! r coda or ootionly., by commansid y .dtrlyq- tdh wrmnCi
factors f Table 1.0 and 2.2 by qntity raieaL Doom to Ms arar amd teld body shl Sb
nsuLmd r (f arm cae tiry summd with torl body when Tabl 1.9 and 2.2 rw udlid).
Added to ti sm will be man dose rate, clcdateod or oasud for the ahorinm dut to the
pnt dAing the quatrtr i qumion, timn the asmund fishing timn:



ODCM Secton II Dcom Rn 0
Plp 786 f 71

°40l - DG DL · (Rn l1)

Where: De, - 40 CFR 190 dos to orgmn W (i) wn).

OG - Cumulative dose to n indvidual org from gos ou rteses (nrm).

DL - Cumuative dos to n individul organ from i quid rtee s nnm).

RT - Man dose rte (direct rdiation corponmt) calculated to be applcab to Lake
Mich ig*t oraiM adjecnt to p-et oit (mrnf6h).

T - Assurwd shorene fishing time for th qurtr in question (hour) (1e 3.2.2 abov).

NOTE: For this calclation, the total body i consrvativly asund to be an addtionl organ.
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ODCM Section III

Reporting and Major Modification Requirements

Section III Contents Pge

1. RADIOLOGICAL EFFLUEN RELEASE REPORT 2.5

2. BRAIOLOGICAL ENVIRONMENTAL OPERATING REPORT 5-6

3. NONROUTINE REPORTS -7

4. MAJOR MODIFICATIONS TO RADWASTE SYSTEM

5. ENVIRONMENTAL RAIOLOGICAL MONITORING PROGRAM SUMMARY TABLE 8



1. RADIOLOGICAL EFLUENT RELEAE REPORT

The Raioactive Etflurt Releas Rpeart iA be Jbmitted in accordanc with O1CFR60.38a by May 1 of
ech yur. The report shal indud a summry of the quantities of radioactive quid and gasous effluents
end soid wute reeamd from the unit. The materil provided hwl be (1) conistent with the objectis
outlind in the ODCM nd Procm Control Program and (2) in conformnc with IOCFR50,36a and Section
IV.B.1 of Aoprdx I to 10CFR50.

1.1 Estimto of Uncertty

The report ihl indudo um stmrto of the uncertainty acdatad with the nmmrw mnt of
radioactive effluts. This rror term i indudod to provide an stimato of the uncrtainty nd is
not to be corsid d the absolute rror associated with the masurimnts or to be used in
dtwerrmiig cpoplunc with theme rquirnents.

Estimates for liquid reole wil be ba nd on a statistical &ndysi of I uris of sampl resuts
(wighed oppropriately for countng statistic) tako once o yer from a minimmn of on typil
liquid rdwatr tank. The error term for iode nd particuates released to the atnophee wll be
bsed on the conting statistics for one tack or other rlmse point effluent smpe toak during
the yrw.

The report shl indudo an etimate of the lowr levl of detection Cin uCi/rl) if the unidentified
portion of the rease exceds 10% of the total a al reeases. This estimate of the lower level
of dtection wi be made for ganrm emitting isotopes sted in Appindx B of Rgulttory Guide
1.21 (Jun 19741) nd wi be provided bsed on a typical background pectrum.

1.2 SupolJtdf Infolatim

a. Batch Relams

Th rpor rprhoud provide information rlating to batch release of rquid nd gasams
offam ts which are ldcha d to the nvironmnt. This informaton ahoml includ
the nurm b of rolooem, ttal tim period for btch relasm and the mxmum man
mnd nI un tin prid of the relme .

b. Abrnml Ralas

The nuber of abnormd releae and nunmbr of cuai oft raoactive mataril
relaasd lt the environm t during bnormal rlaw should be reportdL



13 GUp Eflmtt

a. Gion

1) Totd curie of fission nd activation -s rdilad.

2) Avae ro n , r ate (uCils) of fsion id activation gasl for the
qurtwty priods covrd by tM rfport

3) Percent of imit for relses of fitsion d activation gam.

4) Quarterty sui of total curi for each of the radinui deterined to
be reltasd, basd on antyses of fision and activtion gase.

b. lodes

1) Total curie of each of the isotopes 1-131, iodin 133 nd odine135
drtxnined to be rlease.

2) Average roles rate (uCiU) of lodi-1311133.

3) Percent of mint for 1-1311133.

c. Prticuitai

1) Total curb of radioctive matrial in pertidate form with hlf-ivr
oreter than 8 das determind to have bm releasd

2) Averag reles rato (uCilt) of rdioactine mterial in partikuto f.rr
with half-ves gratr thn 8 days.

3) Prcent of iit for radioectiv mterial in particulate form with halfives
groter thn 8 days.

4) Total cie for ma of twh radonmucN in porticate form dtmnd
to be relesod bkal on ars perfomnd.

5) Total urim of grMoss redioatinity f oant ori dotuniw! to ib
rdlmt

d. Tritiun

1) Total rrirm of tritikn dterined to be rdel d in gasous offltmt.

2) Average 'ella rate (uCils) of trtiun.

3) Percentage of applicable lirts for tritium.



1.4 iilfu e

a. Mixd Fiss mnd Activatie Procts

1) Total rie of raiactiv nmtmril dtemind to be releed in iuid
sftdwa (not imducqI tritium, disolved andlor ntraind gass. nd
It t i-ttink mtri).

2) Amra concetratim (uCisn) of id fission and activation products
relm d te unrstrictd eas, v*rged over the quarterty pwiods cvered
by th rport.

3) Percet of applcable iit of averge concentration rleased to
urtrced Mea.

4) Ouartuty am *f total curis for ach of the radonuclidu deterrinod to
be rlsd in iquid effients baud on nluyss prformnd.

b. Tritium

1) Total curm of tritium determind to be relesed in liquid efflunts.

2) Anrll conctrations (uCiml) of tritium rkla d to unrestricted area,
averal over the quarterly priods coved by the roport.

3) PltC of pplicable imit of verag concentrations rleased to
unstrietd ari

c. Dissolvd adr Entraind Guos

1) Total curis of geou radioactive matrial determined to be relased in
iqed TffinU

2) ANeraT cecatntirnm (uCi of duold mdlor entrained gaous
ridlmCti imuriad rdlmd to lrnrtrictd mms, vragWd or the
qM rtly priob owr by the report.

3) PWt f C lppIcble it of averae concemtrtions releasd to
Uasktriced toMe.

4) fmutty -lu .f totl curis for ach of the gseous rdionulid
ditmnMd to bo rolused in Iquid offkints bsod on anuyss performd.

d. Alpha Radioactiity

Total cura of gross atpho-ritting mtriatls of plant origin determined to be
released in iquid *fflm ts.



Volurms

1) Total mwsurd rvouw (itmn). pior to diution, of iquid offtlnt reolsd.

2) TotSl determined volmn, in litws, of daution wtwr used during the period
of the report.

1.5 SoMy War

The Redioactiv Effluent Rle Reports shal include the folowing information for ach css of solid
wuat (u defined by 10 CFR Part 81) Msipped offsito during the report period:

a. Contain burial volumn,

b. Total curi quantity (specify whethe determined by mrsurenent or estimate),

c. Principl rodionucidue (specify whether determined by masurement or stimate),

d. Source of wste and processing mployed (e.g., dewatared spent resin, conmpcted dry waste,
evaporator bottorr),

e. Type of ctainer (e.g., LSA, Type A, Type B, Large Quantity), and

f. Soiiceti agent or absorbnt (.g, cmnt, c rsphat).

1.6 Radioloc llrr t on MMn

The radoactive Efflent Rlas Report shd incude potentia doses to individuals and popultions
calated using maured effluant nd averaged meteorologial data in accordance with the
methodologis f ODCM Sction 11.

e. Totl body end gnificnt wg doss (gratr thn 1 riren) to individual in
retrictd aw f'om rK rivin wtr-lted exposuor pathwys.

b. Maxinum effite a doss grestr than 1 neired due to beta and gum radiation
at loctioc ne round vrl from gaseous fflunits.

c. Orgn doses grter than 1 mrrm to individual in unrstricted mu from
radioactiv iodn and radioMtiv matrial in particuat imon from the mraor
pathwar of exposur.

d Total body doses greatr thra 1 nanrarn to the population and average doses greater
than 1 -Tmirn to individuals n th population from rsceivinr water-related pathways
to a dt1rti of 50 mrrl from th site



I Total boty dss grea*t than 1 nwrwn to the populdatio end averat dose grutr
than 1 rmilirn to individuals in the population from gaisots etfluents t3 a dstmnc
of 50 mrr froml the sie.

1 7 QQCM Chne

The Radiological Efflent Relse Report sU include any changes made during the reporting
period to the Otffits Ose Clculation Manurl (ODCM), including identification of new loctions for
dose culalitio ndlor nvironmental sarmpng (ODCM Section II, Table 1.4 and ODCM Section I,
Tab I.H-I, rspectivyl).

2. Padioloc!i Enironmrnert Operting Report

The Radiological Enronmental Opratirg Report covering the operation of the unit during the provious
cJlendw yer shal be sbnmitted before May 1 of each year. The report shal include surmnnris,
interpretations and anaysis of trends of rsuits of the Radiological Enronmental Monitoring Progrmn for the
reporting period. Thn rmterial provided shaI be consistent with the objectives outlined in the ODCM arn
Sections IV.B.2, IV.B 3 and IV.C of Appendix I to 1OCFR50.

The Radiological Envorwrntil Operating Report shell include surmmrie, interpretation and statisticl
evauation of the rtaMs of the rdiological nvronmental surveilance activities for the report period,
including a comparr so with previous evironnr ntal surveillance report data of similr type and an
.ssssnwnt of the observed impacts of the Plant operation on the anvironmnit. During the first yea

folowig permanet ihutdown, the report also shall include the results of any land use cnsus taken during
the previou yer.

The Annual Rdiogical Envirornmntal Oprating Report shal inclue sumrmarized and tabulated resuts in the
format of Table II 1 of al radiological environmntel samples taken during the report period. In the event
that som r rsurts re not availabl for inckdon with the report, the report shall be submitted noting and
e*plaing the reuou for the nrsing rests. The rrissing date shal be submitted a soon a posible in a
Suppblnetery repot.

The report al shal provide a rvmmay descrption of the nvironmental monitoring progrmn end a map
d 9xcting sample ocautiom.

3. NorrWt Rnort

A report shod be tbitted to the NRC in the event that:

3.1 The Rdiological Enironrnntal Monitonng Program is not substantially conducted as described in
ODCM Section I 4

- -2 ;* *: r :-'" --.. rFr ;*,n 4 'e * E t e :'-6 -lrb.^ rts cf t2 C; F&rt. 33



3 An unusuld o nmortant MI t occurs dur to pd optr atiom t tr caus a *ip flt rJeidol
nvironmental impact or affect:z potntial nwronmntal impact.

3.4 Nonroutine reports i be sumittd within 30 days of deterirun that a eovt hu occurred to
roquil uh rport.
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4 Maor Modfication of Racoactive Wasta Syst

4.1 Licrs Modificati*

4.1.1 Shal be roported to the NRC pursuant to 10 CFR Part 50.59. The discusion of
ech modification hd contain:

a. A summry of the evaluation that d to the dotarination that the
modification could b made in accordanc with 10 CFR Part 50.59.

b. A description of the equipment, conmonnts and prorsse involvd, and
the interfacs with other Plant systems.

c. Documentation of the fact that the modification was reviewed and found
acceptabl by the NRC.

4.1.2 Shall become effective upon review and accptanc by the Site Manager.

4.2 Dafnrition of Maor Radwast S rstem Modifirction

4.2.1 Pupose

The purpose of ths defiition i to assxr that this requirerent wi be satisfied
undr deary idatifi e circumstanca, and with the objctive that urnt radwaste
systnm capbltis amr not jeopardid a long a thos systen remain unful in
kiiting the awunt o radioactivity in nt Iffluents.

4.2.2 Defmition

A mrjo radwiute system modification is a modification which would cau rduction
in effklunt tretmant. ithr by bypasi a systa or componrt fa gr tr than 7
dary, complt r,,,m rplcanmn width la efficient quameL A R-D*
modfication i not dmred te hoave ccrrd fir rmoval f a systw - lange r
utized for wste trntment, such a, hi not United to:

a. Offs ysm bt kng offgas decay le) folwing ii dlnt hutdown.

b. Fuol poo dci a rstmo folowing ful remvol, with poo drned and
placd in lay cnditi.

c. Any other system whose normal foed or effluent path is t
permanntly out of service by thse aoonmisioning proces.

Improvermnts or adctions to rnprov offiiency shal not be conidard maor
modifications
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BRP Defuded Emergency Plan 2

DEFUELED EEERGENCY PLAN FOR BIG ROCK POINT

1.0 INTRODUCTION

This document describes the Big Rock Point plans for responding to emergencies that may
arise at the plant while in a permanently shut down condition. This Plan will supersede the
operating plant's emergency plan at and beyond 93 days post-shutdown at zero power with
the reactor defueed. At this time, fuel (which presents the largest source term of radioactive
material at the plant site) has decayed to a point which precludes any accident consequences
requiring protection of the public (rference Big Rock Point Engineering Analysis,
EA-BRPDP-CHS-3, Rev 2, 'ecommissioning Plan - Time to Raise SFP Temp 65F').

Under lefueled conditions, the plant is prohibited from moving fuel back into the reactor
vessel. An analysis of the possible design basis events and consequences is presented in
Chapter 5 of the Big Rock Point Decommissioning Plan submitted to NRC on February 27,
1995.'

This plan acknowledges the reduced likelihood of a radiological emergency in the plant's
permanently shut down and defueled condition as well as the reduced accident consequences.
The primary purpose of this plan is to outline the actions necessary to safeguard plant
personnel and prevent damage to property in the event of an emergency involving any
inadvertent releases of radioactive material.

Table 5.1 provides accident classification guidelines and includes criteria for potential fuel
pool accidents as well as those involving dry fuel storage at the independent spent fuel
storage installation (ISFSI), either during dry cask loading, during transport to the onsite
ISR-: or while at the ISFSI. Such a dry fuel accident would have the possibility of occurring
only upon implementation of the dry fuel storage option. Likewise, accidents involving fuel
in the spent fuel pool have potential for occurring only as long as the spent fuel pool
cc-tinues to be used for this purpose.

It is nteaded that this Bmergeacy Plan be all inclusive, and that it not be continuously
revised from one phase of decommissioning to unother. Rather, the Emergency
Imp'eanting Procedure will be modified over time as necessary to reflect current facility
ttus, provided such change remain within the overall scope of this plan and will not lessen

its ffectivenes.

1. Ltter, Robert A. Fenech, Consumers Power Company to Document Control Desk,
NRC. February 27, 1995

August, 1997



BRP DdOWd Emrgacy Plan 3

The objecives of the Big Rock Point Plant Dcfucled Emergency Plan, with
its Implementing Procedures, ae to provide:

* Guidelines to define potential types of emergencies

- Methods for responding to an emergency while the plant i in a
permanently shut down and dfueCed condition

Descriptions of facilities and equipment used to mitigate accident
consequences

* Communications to support emergency response activities

* An organization to manage emergency response activities

* Metolds for maintaining emergency preparedness

August, :997



RP Defueled Emergency Plan 4

2. E DP NmONS

Accuntability - The process of identifying whether any onsite personnel are missing, and to
determine who is on site to assist with emergency response.

Aiax - The emergency classification level of an event which indicates an actual or potential
substantial degradation in the level of safety to plant personnel or to the safe containment of
fuel.

Assnbly Artas - Specific locations designated for the assembly and accouantbility of
personnel.

Assessment Actions - Measures taken to define the emergency situation and provide a basis
for decisions on specific responses.

Crtified Ful Handler (CFI - Individual who is trained per the Station's dministrative
procedures to respond to events involving fuel stored in the spent fuel pool.

Cotol Oerator - Individual who is responsible for the plant's operation activities when a
Shift Supervisor is not on site. This individual is not NRC licensed but will be qualified as a
Cei -ed Fuel Handler.

Corecve Actions - Emergency measures taken to mitigate or terminate an emergency
situation.

DAC - Derived air concentration.

Defuled Emcerency Implementing Procdutrs - The procedures implemented to direct
response to an emergency situation at the plant while in a pennanently shutdown aMd
defueled condition.

August. 19W7



BRP Defueed Emergency Plan 5

rill - A supervised instruction period designed to develop and maintain skills in a particular
operation.

EC - Liquid effluent concentration.

Emcgency Actions - A collective term encompassing any or all of the assessment, corrective
and protective actions taken during the course of an emergency.

Emergency Action Level - Plant-specific system or effluent parameter values characteristic of
off-normal conditions which, if exceeded, will initiate emergency classification. See also
Unusual Event and Alert classification dcfinitions.

Emerncy Responx Oranization (ERQ - The team of individuals assigned emergency
response positions as defined in this plan.

Emerency Suport Center - The on-site area which is activated during an emergency for the
purpose of providing a location where emergency staff can assemble and logistic support can
be coordinated.

Exrcis - An event which ests the interated capability and major portions of the basic
elements existing within the emergency plan and emergency organization.

Indeendent Sent Fuel Storage Instllation (ISFS) - An onsite facility for storage of fuel in
dry storage casks.

inustria Ara - The plant area within which provisions are established for respoding to
ostulated emergencies. This area is within a chain link fence which is either locked or

otherwise controlled. The Industrial Ar is shown in Fgure 4-1.

Nonsse ntial Pertonne - Any individuals present on the plant site during an emergency who
are not required for emergency response activities.

August, l '
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QOfSie - Any area outside the owner controlled area site boundary.

Qn-Sitc - Any area inside the site boundary.

wSr-Contr lUd - The area between the Industrial Area and the site boundary.

Proiectd Dose - The dose which site personnel may potentially receive from an incident
causing abnormally high dose rates or abnormal release of radioactive materials.

Prtctive Actions - Emergency response measures taken to prevent or minimize radiological
exposure or industrial hazards to on-site individuals.

Protecive Action Guides (PAG's) - Environmental Protection Agency (EPA) established
guidelines for radiological dose rates or dose commitments to individuals in the general
population who may be subject to protective actions should a large release of radioactive
materials be imminent.

Radiooial Assessr - The individual responsible for radiation protection, chemistry and
dose assessment activities.

S.curity Threat Event - Any threat or actual condition that may compromise the effectiveneu
of security protection at the plant. These events are handled in accordance with the Big
Rock Point Security Plan.

Shift Survir - Person in charge of plant operations activities. This individual is not NRC
licensed but will he a qualified Certif'id Fuel Handler.

Site Eme rgncy Dirtor (SEP) - The individaal responsible for all emergency response
functions defined by this plan.

SntL Ful PO|l - The area within the reactor building containment stucture where spent fuel
may be stored.

August. 1997
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Tahnifa Coordintor - The individual responsible for accident sseusmet and repair of
plant equipment and sytems.

Unlumal Ent - The eerency classification level that signifies events am in progress or
have occurred which indicate a potential degradation of tic level of safety at the plant.

August. 1097
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3.Q SUTMMARY OP DPEU-gD GFaENCY PL AN

This Emergency Plan describes the actios to be taken in response to an emergency condition
at the Big Rock Point Plant while in a permanently shut down and defueled condition at and
beyond 93 days post-sbutdown. The plan addresses the following:

* Emergency classification

* Emergency facilities and equipment

* Communications during emergencies

* Assignments and responsibilities of the Emergency Response
Organization

* Emergency response:

- Correctiv Actions

Protective Actions

- Medical Repons

Restoration of the plant

* Accident assessment

* Notifications

o Maintaining prepard

- Training, drill and exercises

- Maintence of the plan and its implementing procedures

August. 1997
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Emergencies at the Big Rock Point Plant may be classified as Unusual Event or Akrt. If an
emergency condit;on develops, the Shift Supervisor/Control Operator is responsible for
classifying the event and assuming the role of the Site Emergency Director until relieved by
a designated member of plant management.

The on-shift organization is responsible for performing initial response activities.
Notification is made to the NRC, Michigan State Police, key plant personnel, and Consumers
Energy.

The on-shift organization may be augmented by additional emergency response personnel at
the discretion of the Site Emergency Director. Conditions are assessed and corrective actions
are implemented to restore the facility to a stable condition. If necessary, protective actions,
including accountability and on-site evacuation of non-essential personnel and other actions
such as activation of the Emergency Support Center (ESC), or obtaining support from
external (contract or non-plant corporate) entities, will be implemented at the discretion of
the Site Emergency Diretor.

Communications and other equipment are available to support the response effort.

August. 1997
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4.0 SITE ARA

4.1 lIMsU

The Big Rock Point Plant is located on the northeast shore of Lake Michigan in Charlevoix
County in the northern part of Michipn's Lower Peninsula. The site is approximately 60
miles northeast of Traverse City, Michigan and 225 miles northwest of Detroit. The closest
population centers are the cities of Charlevoix, 3.5 miles southwest, and Petoskey, 11 miles
east of the pln site. The Big Rock Point Plant is owned by Consumer Energy. The
plant's industrial area is approximtely seven acres in area and is surrounded by
approximaely 563 acres of owner controlld area. US Route 31 bounds the owner
controlled area to the east and southeast, and provides access to the plant site. Figure 4.1
illustrates the site configuration.

4.2 AREA CHARACTERST!CS AND LAN USE

1Th area immediately surrounding the site is wooded and gently sloping. There are no
significant topogphic features near the plant site. A small stream. Susan Creek, exists to
the cas of the site and dains into Lake Michigan cast of the owner-controlled area
boundary. Thee a no residences within one-taf mile of the Industrial Area. A plastics
manufacturer, employing approximately 130 people, is located just beyond Susan Creek,
appnmximely 0.6 mile from the Big Rock Point Industrial Area.

T peratures at the pla site ar modrated by the lakeshore location, but winds ar
somewhat higher from the north trough southwest lakeward directions than at inland sites.
Soils are rocky and highly compacted a result of googically recent glaciation.
Consquently, faning is not a major activity in the surrounding aea.

Te Michigan cots in the area of the si ae g rally rual to suburban. Te are is
higly tourist-oriened, making sasonal population fnsctuatio in the vicinity of the site
relaivey large. Peak asoal visitio occurs in the n r moths (me drough
August), but additional influx occn during the winter sports ason (November into March).

US Rou 31 provides direct highway access to the plant via the site access road which ee
the highway oc-han f mile ESE from the plat location. Th access road is a private rod
which is maintaind by, and uder tbe cotrol of Bi Rock Point Plan. In emergency
situations, the access road may be closed or otherwise controlled at the discretion of the Site
Emergcy Director.

August. !N7
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4.3 INDUSTRAL AREA

tn the permanertly shutdown and defuced condition, at or beyond 93 days pc -shutdown for
which this plan is implemented, potential exposures of the offsitc public do not exceed EPA
Protecive Action Guides.

The Industrial Area, see Figure 4.1, is an access controlled area within which radiological
exposure due to a radiological emergency could potentially be of concern, but beyond which
a design basis accident could not lead to the release of radioactive materials in quantities
which would exceed the Environmental Protection Agency (EPA) Protective Action Guides
(PAGs). The Radwaste Building is included in the Industrial Area.

Within the Industrial Area, implementation of protective actions for onsite personnel may be
necessay, and it is primarily for the protection of these personnel that this Plan is intended.

4.4 OWNER MCONTROQj ARPE

The Owner Controlled rea is the area from the Industrial Area to the site boundary.
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Figure 4.1 - Industral Area Location

AltoSit ouncigadary

Irdutrial Ar Location within Ar-a
Proprty tnary at Big F. ti
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5.0 EMERGNCY CONDITIONS

This Plan provides for an emergency classification system based on NURBG-0654/FEMA
REP I, Revision 1, Appendix 1, 'Emergency Action Level Guidelies for Nuclear Power
Plants,' NUMARC/NESP-007, Revision 2, Methodology for Development of Emergency
Action Levels,' and the radiological consequences from a fuel handling accident.

Emergency conditions at the plant could result in the declaation of an Unusual Event or
Alert classification.

5.1 UNUSUAL Ey T CASSICATION

The Unusual Event classification s.gnifies uat events are in progress or have occurred which
indicate a potential degradation of the level of safety at the plant. Events within this
classification generally characterize abnormal plant conditions which alone do not constitute a
hazard to plant personnel.

The purpose of an Unusual Event classification is to bring the on-shift staff to a state of
readiness and to provide a systematic means of handling information and decision making.

5.2 AIET CLASSIFICATION

The Alert classifiction signifies that events are in progres or have occurred which indicate
an actual or potential subsatil degradaion of the level of safety to pla prsonl or to the
safe containment of fuel. Any release of radioactive material is expected to be beow the
EPA Protective Action Guideline exposure limits for the public.

The purpose of an Alert is to provide emergency personnel staffing to assist the on-shift
emergency organization in radioloical or technical assessment and the implementation of
corrective actions.
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5.3 E RGENCY ACTON

Emergency clasification is bled on specific inforation presened in tabular listings of
initiatin event. The level of seveit of an event, or action level, is used to deermine
which emergency c ificaton is apppie. The Site Emerency Director is responsible
for ensuring the evalution of the Emermncy Action Levels and declarin an emergency if
the clasifiction crieria are met.

A list of initia ing oditions and the classi ion levels associated with posible incidnts at
the Big Rock Poi Pant are shown in Table 5-1.

Upon declration of one of the two emerency clasificion, the Site Emergency Dirctor is
direted to a Defuted Emergency Plan Imp in Procedure (DEPIP) which details the
steps to be taken for tht particular emergency classiftion.
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TABLE 5.1 Immmtcy_ Action Letb

No Initiator Unusual Event Alert

I Radioactive * Unplanaed, uncontrolled effluent release to the Radiation
Releases environment greater than 20 DAC or 20 a3C. levels indicate
or Abnormal * Damage to irradiated fuel with the release of a severe
Radiation radioactivity to the Containment. degradation in
Levels * The unintentional manipulation of irradiated the control of

components resulting in HIGH or VERY radioactive
HIGH radiation levels per IOCFR20.1003. materials.

2 Spent Fuel 0 Uncontrolled drop in Spent Fuel Pool water Tcch Spec
Pool Events level. temperature

* Loss of any system necessary to safely store limits for the
fuel. spent fuel

* Damage to irradiated fuel with release of pool are
radioactivity to Containment, likely to be

exceeded.

3 Dry Fuel · Accident in loading, transport to ISFSI or at Loss of
Storage ISFSI with potential for internal fuel damage, fission
Event but with no release to the environment. products to

the
environment

4 Security * Communications with security has confirmed Severe
Compromise the seriousness or credibility of a security security threat

threat event, event.

5 Environ- 0 Events experienced or projected with potential Severe
mental for affecting fuel integrity or on-site personnel. environmental

hazards to
spent fuel or
workers.

6 General * Plant conditions that warrant increased Conditions
Events awareness on the pat of plant staff. exist which in

the judgement
of the SED
warrant
declaration of
an Alert.
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6.0 ETERGENCY FACIITIFS AND EQUPMENT

This section describes emergency response facilities, equipment and services which ar
utilized to ensure a prompt and effective response to an emergency. Communications
systems available within the facilities are outlined in Section 7.0 of this Plan.

6.1 EMRGENCY RSPONSE FACtTY

6.1.1 .Emnemacy Suait Ccer

The Emergency Support Center (ESC) is the location from which the emergency is managed.
The Site Emergency Director directs all phases of the emergency response, including the
noification of plant emergency respone personnel, State of Michigan, the NRC, and the
performance of corrective actions to miigate the effects of the emergency. The ESC will

erve as the plant communiations cear as well & assist Operations personnel in handling
administrative items, provide technical evaluations and secure logistical support.

Tbe FSC may be activated at the discretion of the Site Emergency Director. The ESC is
deactivated by the Site Emergency Director when plant conditions have stabilized to the point
that continuous emergency support is no longer required.

6.1.2 AMwnbly Area

The plant frst floor office area is the location where nonessential person-tl, contractors and
visitors will relocate and assemble in the event accountability is necessary. Personnel outside
the industrial area will assemble in East Office Building Room 113 and the adjacent hallway.
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6.1.3 acontaminaion Facility

The plant maintains personnel showers for decontamination and survey instrumentation for
personel frisking.

6.1.4 Aid Medical

First Aid kits, stretchers and fire blankets are located by the containment personnel lock and
in the maintenance building (confined spaces cabinet) and at the entrance to the security
office at the plant main gate. Additional first aid kits are present at the radiological control
point, ESC and at each assembly awca.

Agreements ar in place with local hospitals to provide offsite emergency medical treatment
and with local agencies to provides ambulance services. Letters of agreement are proviJed
in the Defueled Fmergency Plan Implementing Procedures.

6.2 USTRIAL ARA EQUI

Dedicated emergency equipment includes respiratory devices, anti-contamination garments
and radiation monitoring and sampling equipment. This equipment is described in detail and
mainWahed operational in accordance with plant emergency procedures.

6.3 ASSESSMENT SYSTEMS

Te asessment and monitoring equipment described in this section ensures that plant
peronncl may acquire necessary data and monitor trends for recognition of off-normal
conditios.

6.3.1 Bdologial Monitoring Syscm

The Area Radiation Monitoring System consists of detectors throughout the plant. The
intled system may be supplemeted with or replaced by portable units as may be required
durig the conduct of various decommissioning activities. These instruments may be used to
asu accident conditions and to determine an ea's habitability under accident conditions.

The effluent process monitoring system provides indication of gross radioactivity levels of all
airbone and liquid effluents released from the plant via the liquid and gaseous radwaste
systems and thi plant ventilation systems.
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6.3.2 Meaorologicl Monitorn

Meteorological data may be obtained from the National Weather Service (NWS) through the
automated computer system of Vcather Services International (WSI). Access to this system
is by telephone or data transfer ,ia the computer in the ESC.

6.3.3 Spent Fuel Pool Monitoring

Fuel pool water level indication is provided. In addition, the pool utilizes a tell-tale liner
leak detection system which is checked for leakage on a periodic basis. Radiation levels,
which would rise upon partial loss of water shielding, damage to fuel or withdrawal of any
highly radioactive component from the pool, are monitored by containment building radiation
monitors near the pool.

Al,-usl. 1097
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7.0 COQ VUNICATIONS

This section describes the communications systems available for effective command and
control during a plant emergency.

7.1 PLANT PAGING SYSTEM

The plant paging system is located throughout the plant and is utilized as a paging and
intercom system under normal and accident conditions. In an emergency this system is used
(I) as the means of notifying onsite personnel of an emergency; (2) for provision of specific
instructions for emergency response and (3) to provide updates of plant status as necessary.

7.2 PLANT TWO-WAY RADIO SYSTEM

The plant two-way radio system using handheld radios allows for communications among
support teams involved in onsite emergency response activities. A plant base station allows
radio communications beyond the range of the handheld radios.

7.3 TELE-IQNE

An Auto-Dial telephone is present in the ESC for notifications to the Michigan State Police
or to contact emergency agencies (hospital, ambulance, or fire department). An auto-dial
feature also is available on the ESC computer for access to current and forecast weather
information. Both intraplant and standard telephone circuits are present at the plant for use
in emergencies. In the event of a telephone outage, a base radio is present at Security to
contact the State Police. Power failure phones are provided to maintain telephone
communication in the event of power loss.

7.4 NRC EbPERGENCX'FCATIN SYSM MS)

In the event of an emertecy, Big Rock Point will notify the NRC via dedicated phone lines
to the NRC Headquatn Operaons Center.
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8.0 ORGANIZATION

This section of the Plan defines the Big Rock Point emergency response organiLation (ERO).
Assignments and responsibilities of the ERO are addressed.

8.1 NORMAL PLANT ORGANIZATION

The Consumers Energy Senior Vice President, Nuclear, Fossil and Hydro Operations will be
the corporate officer responsible for Big Rock Point nuclear safety. This individual may take
any measures necessary to ensure acceptable performance in operating, maintaining and
preparing the plant for decommissioning so that continued nuclear safety is ensured.

The onsite organization will be lead by the Plant Manager who is supported by individuals
with responsibilities for administrative services, maintenance, operations, engineering,
training, health physics and chemistry. Minimum backshift coverage will consist of one Shift
Supervisor/Control Operator, one individual qualified in radiological protection and one
member of the Plant Security Force.

8.2 EMERGENCY RESPONSE ORGANIZATION (ERQ)

Emergency Response Organization positions are assigned to qualified plant personnel.
Qualification of personnel will be in accordance with the training requirements described in
Section 12.1.

8.2.1 On-Shift Response Organzation

The ERO may be activated during normal or off-normal working hours. At all times, the
Shift Supervisor/Control Operator acts as initial Site Emergency Director and performs initial
response action. The Site Emergency Director will augment additional plant staff at his
discretion. Tbe ERO with full augmentation is described by Figure 8.1.

The Site Enrgcy Director is responsible for implemening initial actions to bring the
facility to a stable condition and to make initial notifications to NRC, State of Michigan and
Consumers Energy Company repraentatives. The Site Emergency Director is also
responsible for notification of key personnel as necessary for augmentation, fire, ambulance
or other emergency rsponders as conditions may require.
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Security is respolisible for maintaining plant security in accordance with the Big Rock Point
Security Plan. Security responds to threats to physical security, performs accountability,
assists in the evacuation of on-site personnel and other duties as directed by the Site
Emergency Director. Plant Security also provides Fire Brigade members and first aid
support as incidents may require.

8.2.2 Augmentd Response Organization

Additional personnel may be called in at the discretion of the Site Emergency Director to
augment on-shift personnel.

The augmented emergency response organization (ERO) is activated in part or in its entirety
depending on severity of the situation. This organization consists of the Radiological
Assessor, Technical Coordinator, and a Security Officer, each of which are supported by
other members of the normal plant staff, under the direction of the Site Emergency Director.

The Radiological Assessor is responsible for radiation protection, chemistry and dose
assessment activities. The Radiological Assessor also advises the Site Emergency Director
regarding on-site protective actions.

The Technical Coordinator is responsible for accident assessment and repair of plant
equipment and systems. The Technical Coordinator directs the technical and operatio 1
evaluation of the incident and implements corrective actions necessary to recover from the
accident conditions.

8.3 LOCAL SUPPORT

Arrangements have been made with local organizations to provide:

1) Ambulance service to transport radiologically contaminated injured personnel.

2) Hospital services for radioactively contaminated injured personnel.

3) Fire support s crvices.

Letters of Agreement s ith appropriate off-site support organizations are listed in the
Defucled Emergency Plan Implementing Procedures.
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EMRGENXCY ORGANZATION

Figure 8.1 Augmented Response Organization

Site
Emergency

Director

Radiological Techncal O-Shlf Scurt
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9.0 EMERGENCY RESFONSE

This section identifies the measures that would be taken for each class of emergency. These
measures are described in the Defueled Emergency Plan Implementing Procedures (DEPIPs).

9.1 EMERGENCY CLASSIFICATION

Recognition and classification of the incident is the responsibility of the Shift Supervisor/Control
Operator who at that time takes on the duties of Site Emergency Director (SED). Depending on the
specific Emergency Action Level (EAL) reached, the SED declares an Unusual Event or Alert.
Once the emergency classification is declared, the appropriate implementing procedures are utilized.

9.2 ACTIVATING THE EMERGENCY RESPONSE ORGANIZATION (ERO)

Conditions which may occur to cause declaration of an Unusual Event or Alert are defined in
Section 5.0. Upon classification and declaration of an emergency, the Shift Supervisor/Control
Operator assumes the position of Site Emergency Director and remains in charge of the ERO until
such time as a qualified memcer of plant management relieves him of that position.

A given incident may not warrant activation of the entire ERO. Additional personnel may be
mobilized at the discretion of the Site Emergency Director to augment the on-shift organization and
assist in the implementation of corrective actions to mitigate the consequences of the event. Specific
response actions for each ,lassification are described in the following subsections.

9.2.1 Unusual Event Response

The following is a general summary of the actions taken in response to an Unusual Event:

1) Shift Supervisor/Control Operator classifies the event and assumes the title and duties of Site
Emergency Director (SED) until relieved by another qualified plant staff member.

2) As conditions dictate, fire, ambulance or law enforcement agencies may be requested to
respond prior to mandatory notifications.

3) Emergency classification is announced over plant paging system.

4) On-shift personnel respond as directed by the SED.

5) Key plant and corporate management are notified.

6) NRC is notified as soon as poss.ble but within one hour of declaration.
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7) State of Michigan is notified as soon as possible but within one hour of declaration.

8) Corrective actions are implemented.

9) Public information is handled by the Public Affairs Director or an individual designated by the
SED.

10) The SED will escalate or terminate the event as appropriate.

9.2.2 Ale ResWns

During an Alert, the actions identified in Section 9.2.1 are performed. Additional actions may be
implemented at the discretion of the Site Emergency Director, depending upon characteristics of the
incident. Examples of additional actions which could be implemented include:

I) Activation of the Emergency Support Center.

2) Assembly and accountability chock of plant personnel, contractors and visitors.

3) Evacuation from the industrial area of nonessential plant personnel, contractors and visitors.

4) Performance of on-site radiological monitoring and assessments.

9.3 EVENT TER NATION AND RECOVERY/RE-EN Y

At such time as the plant has been restored to a stable and safe condition, the emergency
classification condition may be terminated. The Site Emergency Director will terminate the event
and provide notification to appropriate off-site authorities and plant staff personnel. Development
and implementation of any on-site recovery/re-entry actions which may be necessary ar the
responsibility of the SED.

9.4 FIRST A AND MEDMICAL RSPONSE

First aid and medical supplies ar available at the Big Rock Point Plant as described in Section
6.1.4. Specific plant personnel are trained in the use of this equipment. In the event of serious
personnel injury requiring outside support, the Site Emergency Director is reponsible for assuring
that ambulance and hospital services are requested.

August. I'-'



BRP Ddfuetd Emergency Plan 25

10.0 RADIOLOGICAL ASSESSMNT

Radiological assessment is initiatr for those events which provide real or threatened radiological
exposure of plant personnel or release of radioactivity to the environment. The systems and
methods for monitoring and assessing the actual or potential consequences of a radiological
emergency are described in this section.

10.1 ASSESSMENT INSTRUMENTATION

Accurate radiological assessment of an emergency is the key to appropriate radiological response.
Fixed radiological monitoring instruments consist of area and process monitors located in key areas
of the plant. Area Radiation Monitors (ARMs) measure the ambient radiation level in each
monitored location and are used for personnel radiation protection purposes. The ARMs also serve
to alert plant staff to potential hazards from radioactive material within the plant structure. Process
Radiation Monitors (PRMs) measure radiation levels in effluent systems, including releases to the
environment. The PRMs can detect and quantify unplanned airborne or liquid effluent releases.
Meteorological sensors measure the wind speed and direction. Complete weather information,
including atmospheric stability class and forecast data for Big Rock Point are available on demand
via telephone or by autodial through the ESC computer. Plant instrumentation or their equivalent
provided for radiological assessment includes:

* Effluent Monitor

* Liquid Radwaste Monitor

* Fuel Pool Area Monitors

* General Area Radiation Monitors

The above radiological assessment instrumentation will be removed when no longer needed. In
addition, some may be replaced with portable instrumentation as appropriate.

10.2 ASSESST METHQD S

Radiological release assessments are performed using measured radiological and meteorological
data. Dose assessment graphs are initially used by the Site Emergency Director or other trained
emergency response personnel to determine the industrial area dose rate.

Additional assessments of potoial radation dose to plant personnel from direct radiation or
potential exposure from various other sources will be performed as appropriate. Dose conversion
factors from the EPA Manualof Protective Action Guides and Protctive Actions for Nuclear
Incidents (EPA 400) will be used where such calculations are required.
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10.3 RADIOLXICAL ENVIRONNT AL MONITIG

Radiological surveys are performed by on-site personnel to confirm the magnitude of a release of
radioactive material and/or t(fc rates due to direct radiation from the plant, as appropriate to the
accident circumstances. Radiological monitoring personnel will be dispatched to perform industrial
area surveys and other surveys as necessary. Monitoring personnel are briefed and equipped with
radiation survey instruments, air sampling equipment, respiratory protection and/or protective
clothing, as required.

Radiological monitoring per .1 take direct radiation mcsurements and air samples as directd.
Level and type of monitorin d depend on the severity and type of accident. The Radiological
Assessor determines the level and type of monitoring required.

Environmental monitoring and sample collections, if determined to be warranted, are carried out
under procedures utilized for the plant environmental monitoring program as specified in the Big
Rock Point Offsite Dose Calculation Manual (ODCM).

10.4 RADIOLOGIC.AL EXOSURE CONTR OL

The Radiological Assessor is responsible for in-plant emergency radiological protection activities for
plant staff and support personnel. Before arrival of the Radiological Assessor, such functions are
the responsibility of the Site Emergency Director. Dose limits for individuals performing
emergency functions are presented in Table 10.1. Every attempt will be made to keep personnel
exposure As Low As is Reasonably Achievable (ALARA).

Dosimetry will be issued if necessary, depending upon characteristics of the emergency and
assignments of personnel. Planned rescue or corrective tions which could cause an individual's
dose to exceed 5 rem in a year, within the limits of Table 10.1, will require authorization by the
Site Emergency Director. Individuals authorized under these limits will be briefed of the hazards
associated with the planned actions prior to undertaking the mission.
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10.5 PRQTECTVE MEASURES

10.5.1 Industrial Anr AccwontAbily/Evacuation

The Site Emergency Director shall initiate an accountability of all Industrial Area pcrsonnel at the
Alert classification. Accountability will be initiated by use of the emergency siren, and/or paging
system, as appropriate for the incident at hand. All personnel, contractors and visitors will relocate
to on-site assembly areas. Accountability for Industrial Area personnel will be accomplished within
90 minutes. Search and rescue efforts will - initiated for any unaccounted for personnel.

Accountability of personnel will be the responsibility of Security. All reports am provided to the
Site Emergency Director.

In the event a plant evacuation of selected groups is judged appropriate, the Site Emergency
Directr will announce appropriate instructions on the paging system. Emergency response
persom*l remaining on-site or arriving following an evacuation shall report to the Emergency
Support Center. Security will prohibit access of other individuals to the Industrial Area unless
specifically authorized by the Site Emergency Director.

10.5.2 contaminatin Calities

Facilities at the radiological control point will be utilized for personnel contamination monitoring
and decontamination. Decontamination will be in accordance with normal plant procedures.

In the event that accident conditions result in the injury of a contaminated individual,
decontaminatio will be performed to the extent that the health of the victim is not jeopardized.
Such decontamination normally would be performed while awaiting ambulance arrival. Further
decontamination, including wound decontamination, will be provided upon arrival at the hospital.

10.6 PROEC EOUIPMM AND SUPPES

Plant radiation protection equipment will b, utilized as necessary to support the emergency response
effort. Equipment such as respirators and protective clothing will be issued per the emergency
radiation protction criteria of Table 10.3 and normal plant radiation protection procedures.
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TABLE 10.1

Emergency Exposure Criteria

Emergency exposures in excess of 5 rem Total Effective Dose Equ- -tent
(TEDE) for the calendar year may be authorized by the Site Emergency
Director using the criteria below:

AtiYity DPse Limit

Important activities not required 12.5 rem TEDB
to save life or prevent added damage 125 rem extrzmity or skin

Necessary to stabilize condiions 25 rem TEDE
and avoid further damage 250 rem extremity or skin

Necesary to save life 75 rem TEDE
750 rem extremity or skin

In each of the above cases, doses shall be maintained As Low As is
Reasonably Achievable (ALARA). All approvals shall be for pre-planned
activities, with approval prior to initiating the effort.
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TABLLE 1.2

Considerations for Use of Emergency Exposure Limits

* Rescue personnel should be nonpregnant adults or professional
rescue perscnnel.

, Volunteers are aware of potential consequences of exposure at
these levels.

* Volunteers agree to accept risk.

' Volunteers understand nature of the task and method of
performance.

* Plans incorporate appropriate ALARA actions to minimize
dose.

* Expected dose has been weighed against probability of success
and risk of inaction.

* Volunteers Ar proficient in performance of the taA and
capable of its rapid execution.
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Emergency In-Plant Protectliv Action Criteria

1. If unknown mixture particulate airborne activity concentrations' exceed
3E-8 uCi/ml (10 x DAC for unidentified particulate), use of respirators
will be determined based upon expected duration of exposure and
characterization of particulate activity, if possible.

2. If unknown mixture particulate concentrations* exceed 3E-7 uCi/ml, use
of SCBA respiratcrs in pressure demand mode will be required.

3. If unknown mixture particulate concentrations* exceed 3E-3 uC;tml for
more than two hours (> 0.1 AU in Pressure Demand mode SCBA
respirators), evacuation of the affectec area will be initiated.

4. If Kr-85 (gaseou airborne activity) exceeds 1E-2 uCi/ml, skin protection
in the form of one cloth or paper anti-C, covere; by one waterproof
plastic anti-C will be required, in addition to SCBA Pressure Demand
respiratory protection.

5. Decontamination of evacuating personnel will be performed unless
background radiation levels, persr ,-i.l injuries or other emergency
considerations preclude this action.

*Notc: The above actions for airborne concentrations of unknown particulate
activity will be modified upon identification of actual constituents so as to
ensure that the dose criteria of Table 10. (TEDE) are not exzeeded upon
summation of internal and external dose.
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11.0 EMERGENCY NOTIFICATION AND PUBLIC INFORMATION

This sacxin of the plan identifies the means of performing cxtenal and internal oifications
during an emergency. These notifications include State of Michigan and NRC contacts, plant
and corporate contacts, and information supplied to the general public through public news
media.

11.1 DERGENCY NOTIICATIONS

I1'.1.1 On-Site Notificions

The Site Emergency Director will notify plaLt personnel of the emergency via the plant
paging system during normal working bots. Pagers also may be activated.

During off-hours, the Site Emergency Director will announce the emergency condition via
the siren or plant paging system (as appropriate for the incident), pagers and/or by telephone,
as necessary.

11.1.2 Off-Site Notfication

Upon eclaration of an Unusual Event or Alert, the Site Emergency Director will notify the
NRC and the State of Michigan bv telephone as soon as possible but within one hour of
classifying the emergency.

Consumers Energy corporte personnel will be notified by the Site Emergency Director
regarding the plant status. Palisades Nuclear Plant may be contaced on an as-noedd basis
for additional emergency support assistance (eg, engineering, maintenance or technician
support).

li.2 PUBLC INFORMAIQN

During an emergency event declaation, the Public Affairs Director or an individual assigned
by the Site Emergency Director will be responsible for handling public information
associated with an emergency at Big Rock Point. News releases will be prepared and issued
as required.
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12.0 MAIN=r G M GENCY P PAREDNES

This sction of the Site mergency Plan describes the manner in which the emergency
preirness program is mainined in a state of radineu.

12.1 TRAmNG

12..1 Trainng of Plant Personnel

Al plant peronnel assigned emergency reponsibilities will receive annual ( 25%) training
in accordance with plnt procedures. Training for these individuals may be obtaind through
drill and exercise particiption or other alternative trahing.

12.1.2 Training of Offsite Support Peronnel

Offiite support penonnel who may be called upon for energency support nclude fire
fihting, hospital, ambulance and law enforcment peronnel. Medical nd fire fightin

roups will be invited to prticipte in annual training in those au idofe ed within Table
12.1. Local law enforcement will be invited to participate in an a al.. on

12.2 D=IJL AND EXlfRCSS

Periodic execises and drills am conducted to evalute ergency rewgor capabilitim and to
develop and maintain key skills. Some drills may be includedl a portion of the rdiologcal
emergency preparedness exercise.

DIl are supervised instruction period designed to develop and maintain skills in a
particular operation.

Exrcia are events which te the iegratd capabilty and mor portions of the basic
elements existing within the emesa,-cy plan and emergency organzation.
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EMEaGECY RESPONSE TIRANING FOR OFF-SITE GROUPS
TABLE 12.1

EMERGENCY
CATEGORY POSITIONS TRAINING FREQUENCY

Fir Fidting Local fire rcspo Trainig will be offeed to fire fighting praodne in plt Annally
pcomCd layout nd fire hazar, basc adatmo protection noedd

for fir fighting, and fire system orientioa

Law Locl aw Loca law arefn aawts will be offered rview Annally
Enforceent enforcement isons on pla nt ats.

Medial Support HoSpia Train on the haning of radktivy coTaiad Annally
and AmIhn victims, oan ni ati and pn/ambance/ al
pcnod inerfce wiD be proided.

Pmoaad will be offd the opportunity to paricipte in As Peformed
medical emgncy dills prformed by the pnt.
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12.2.1 DQji

a. C ommunicti n Drill

Communication drills with the NRC, the Michigan Stae Police and offsite
suppot agencies will be performed quarterly.

b. B. nf?~*_ Mfriiwl u rillt

A medical emergency drill involving a simulated individual
with proviski for paticipation by the local mpport service agencies (ie,
ambulance and off-site medical treatment facility) will be conducted
annually.

c. Pdinln Monnlrine Drillt

A plant rdiolial monitorin drill to evaluate the reponse to emergency
radiatio protecto situations will be conducted annually.

12.2.2 Hxliijl

A radioloal emergency prepardneu exercise will be conducted biennially. The
exercie will include the mobllization of utility personnel to verify the capability to
effectively repond to an ccident. Performance will be evaluated and critiqued in
order to judge the effectiveoes of emergency planning elment.

12.3 MA ANCR AND INVITORY OF RNCY f T AND

A detailed list of emerecy equipment and its locations may be found in the
Emereocy Implementing Procedures. Emergency its and equipment will be
inventoried and mainaned on a regular bass, as defined by tbose procedures.
Radation detection oquipment wU be calibrated as rquired.
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12.4 REVIEWS AND UDATES OF PLAN AND PROCEDURS

The Defuled Emergency Plan (DEP) and Dcfueled Emergency Plan Implementing
Procedures, including appended Lettrs of Agreement, ae reviewed every two years.

Necessary changes to the Defueled Emergency Plan or DEP Implementing
Procdures will be performed in accordance with approved plant procedures. The
documented reviews and records of changes shall be maintained for a minimum of
five years.

12.5 $ MERRG ENCY PLAN AUDIT

Audits of this plan and the adequacy of its implementation will be conducted
according to CPC-2A. Independent reviews also may be conducted to verify
compliance with Consumers Energy's internal policies and procedures, Federal
regulations and operating license provisions.

12.6 R=SPONSIBIITY

The Big Rock Point Plant Manager is responsible for the Defueled Emergency Plan.
The Plant Manager may assign responsibilities for implementing procedures and
maintenance, for emergency plan training, for exercise and drill development, or
other associated activities, to competent plant staff or contract personnel in
accordance with management discretion. Such assignments do not relieve the Plant
Manger from responsibility for meeting the requirements of this plan, plant
licensing documents or regulatory requirements.

August, 1997
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September 19, 1997

Nuclear Regulatory Colmission
Docuent Control Desk
Washington, DC 20555

DOCKET 50-155 LICENSE DPR-06 - 116 ROCK POINT PLANT - REQUEST FOR EXENPTION
FROM 10 CFR SO REQUIREMENTS FOR EMERIENCY PLANNING

Consumers Energy Company is requesting an exemption (to become effective
December 1, 1997) to certain sections of Title 10 of the Code of Federal
Regulations, Part 50.47 'Emergency Plans", 10 CFR 50 Appendix E, Paragraph IV,
'Content of Emergency Plans', and 10 CFR 50.54 'Conditions of Licenses".
These exemptions will allow Consumers Energy Company to effectively manage the
Big Rock Point Plant Defueled Emergency Plan. The basis for the requested
exemption is submitted as an attachment to this letter. The Big Rock Point
Plant Defueled Emergency Plan has been submitted to the Nuclear Regulatory
Commission Staff, c gcurrent with this exemption request.

Kenneth P Powers
General Plant Manager

CC: Administrator, Region III, USNRC
NRC Resident Inspector - Big Rock Point Plant

ATTACHMENT

970924038& 970919-0 r4 rMkrnn151
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BIG ROCK POINT PLANT REQUEST FOR EMERGENCY PLANNING EXEMPTION 3

assemblies, with an average burnup of 25 GWO/NT. To reiterate, this
difference leads to a reduced source term for Big Rock Point, which is
only on the order of 10% that of the representalve BWR design. As such,
Big Rock Point Plant provides lower impacts for potential radiological
accidents.

Therefore, based on the licensee's and the Commission's conclusions presented
above, and the intuitive differences between the representative BWR and the
Big Rock Point Plant, the Big Rock Point staff concludes that the analysis
presented for fuel handling accidents bounds the considerations of the August
1997 NRC report, and that there will be no offsite consequences at the
facility by November 5, 1997. In addition, the onsite and oversight exemptions
are requested, in part, on the basis that the Big Rock Point Plant Defueled
Emergency Plan does indeed reflect the substantially reduced risk associated
with the plant's permanently shutdown and defueled condition and provides for
the organization and actions necessary to respond to an emergency.

Regulatory Bases for Reauested Exemotions

The provisions of 10 CFR 50.12 allow specific exemptions from the requirements
of 10 CFR 50 provided the exemptions are authorized by law, are consistent
with the common defense and security, are accomplished by special
circumstances, and do not present an undue risk to the public health and
safety. Consumers Energy Company concludes that the activities sought to be
conducted under this exemption request are clearly authorized by law, are
consistent with the common defense and security, and do not present an undue
risk to the public health and safety. Consumers Energy Company believes
special circumstances exist with regard to offsite and onsite emergency
planning requirements as described below.

10 CFR 50.12(a)(2)(ii) states, 'Application of the regulation in
the particular circumstances would not serve the underlying purpose
in the rule or is not necessary to achieve the underlying purpose of
the rule;...'

The degree of emergency planning and preparedness necessary to provide
adequate protection of the public health and safety in a permanently shutdown
and defueled condition is significantly less than provided for in the existing
Radiological Emergency Response Plan that was prepared to meet the
requirements of 10 CFR 50.47 and 10 CFR 50.54. Consumers Energy Company has
conducted a hazards analysis In support of the Big Rock Point Plant Defueled
Emergency Plan and has concluded that there are no design basis or other
credible events that would result in doses beyond the exclusion area boundary
that would exceed the Environmental Protection Agency Protective Action Guides
following 68 days post shutdown. Therefore, requiring Consumers Energy
Company to comply with the full range of emergency preparedness requirements
specified in 10 CFR 50.47(b), 10 CFR 50 Appendix E, and 10 CFR 50.54(t) is not
necessary to achieve the underlying purpose of the rule. These regulations
were established for power operation conditions, as such conditions could
result in potential for an accident with offsite radiological dose
consequences. The permanently shutdown and defueled condition of the "ig Rock
Point Plant facility renders the possibility of such accidents no longer
credible following 68 days post shutdown. Therefore, the elimination of
offsite emergency response capabilities, planning activities, and a reduction
in the scope of onsite responses is warranted.
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In view of the fact that power operations at Big Rock Point Plant have
permanently ceased, and thus the potential risk associated with activities at
Big Rock Point Plant have been significantly reduced, maintenance of offsite
emergency response capabilities (e.g., facilities, public notification
system), offsite planning activities and the current level of onsite response
would seen to have a limited safety benefit. Granting the requested exemption
will allow Consumers Energy Company to effectively manage the Big Rock Point
Plant Defueled Emergency Plan.

Conclusion

On the basis of the information presented in this letter, and the concurrent
submittal of the Big Rock Point Plant Defueled Emergency Plan, it is Consumers
Energy Company's position that exemption from certain requirements of 10 CFR
50.47(b), 10 CFR 50 Appendix E, and 10 CFR 50.54(t) as specified in attached
Tables 1, 2, and 3 is justified.

Potential Siqnificant Adverse Imoact on the Environment

The requested exemption from certain requirements of 10 CFR 50.47(b), 10 CFR
50 Appendix E, and 10 CFR 50.54(t) are administrative in nature, and do not
involve any significant adverse impact on the environment as the plant
transitions from operation into decommissioning. Being that the requested
exemption is administrative in nature, the probability and consequences of a
radiological accident is not affected, and non-radiological plant effluents
are not affected. Therefore, there are no significant adverse impacts on the
environment as a result of the requested exemption.
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TABLE 1
ROQPUESTED OFFSITE EXEMPTIONS

!egulation Iequalrwnt PlMn ulis for Exptlon
10 CFR 50.47(b)(4) "....5tat.e .d seeal respnse As there are no design basis

plrs ceal fr re liance en or other credible events
iffoi t ion provided by that would result in doses
facility licensees for beyond the site area
*deteminations jof m'inin. boundary that would exceed
init fia ffsite rneponse the EPA PAGs following 68
meseres-re" days post shutdown

(11/5/97), no offsite
_______________ _______ __ response is required.

10 CFR 50.47(b)(5) "...the content of initial and As there are no design basis
fo)lowup messages to response or other credible events
organizations and th' pub-4e that would result in doses
has been established; nd beyond the site area
means to provide early boundary that would exceed
notifinctieon aJ dear the EPA PAGs following 68
i:strtetri to the poputefe days post shutdown
within the plue emposure (11/5/97), no offsite
p,,thway -ergeney Pla^!f notification of the general

_____________ Zt have been es tab4flished. public is required.

10 CFR 50.47(b)(6) "Provisions exist for prompt As there are no design basis
communications among principal or other credible events
response organizations to that would result in doses
emergency personnel and t th e beyond the site area
pub~ie." boundary that would exceed

the EPA PAGs following 68
days post shutdown
(11/5/97), communications
with the public will be via
news releases. No
capability for prompt
communication to the public

III,^III _________ __--- __ ________ __ is required.
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TABLE 1
REQUESTED OFFSITE EXEMPTIONS

Regulation I llbuir-nt Plan B-ts for EXtnleon
10 CFR 50.47(b)(7) Inmt n is made MVtSble As there are no design basis

te mt publie on -a pe-tdi.e or other credible events
baHis on hew they wuilbe that would result in doses
:ntified arnd wat 'h-r beyond the site area
int ii actions swoul bte in boundary that would exceed
am emergency fe.. listening the EPA PAGs following 68
to a ?e .brLoa east station days post shutdown
Rd- reMahnifn ideears), the (11/5/97), information made

prineipl po ints of- cntact available to the public on a
wi4th the news- medi f periodic basis will no
dinwr..i.ten *0f. in.forIM io longer be necessary as they

uring in -*-e-g--y (including will have no response
the physieea locati eO r actions. There would be no
leatlions) are established-in need to pre-plan or
....rer , rd- prefedures f Ir establish procedures with
er--i*ed- "-lsseiu-°t oR- s the news media for the
imnfrmati to tlhe public -are dissemination of
__________ e-r" information.

10 CFR 50.47(b)(9) "Adequate methods, systems, As there are no design basis
and equipment for assessing or other credible events
and monitoring actual or that would result in doses
potential efste consequences beyond the site area
of a radiological emergency boundary that would exceed
condition are in use." the EPA PAGs following 68

days post shutdown
(11/5/97), no methods,
systems and equipment will
be maintained for
determination of offsite
dose consequences.

10 CFR 50.47(b)(10) A range of proteeti-e acti-ns As there are no design basis
have be-R *dv:leed frl thbe or other credible events
pm4 f N---efts pthw.y €P for that would result in doses
emergmency workers an.. te beyond the site area
P"^4. Guidelines fer 'er boundary that would exceed
chPoie WE peseetlive aeties the EPA PAGs following 68
"duing- n emer.gecy days post shutdown
eusisflent wiUth FedernS (11/5/97), the EPZs and the

i.dnmee. are .evel.ped nd ~M associated protective
pk1e.- 1 md protee1ive ations actions are no longer
for the infestion~ expsure required.
prattay EL - appropriate t the.
,_ec ahe have been deve lped." _ __d_____
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TABLE 1
.. ___._.._REQUESTED OFFSITE EXEMPTIONS

Iseulation Req!oulr mn.t plan mt_ for ex tlon

10 CFR 50, Appendix E "...The Nuclear poer reacts As there are no design basis
Section IV opewratin; lieeose app a t- or other credible events

541- al.so provide -n that would result in doses
anlysis of t-he ni, requ-re beyond the site area
to e-auate- d for- ( tking boundary that would exceed
other protective -act ios- for the EPA PAGs following 68
variou s-ectos and distances days post shutdown
within tc plume exposune (11/5/97), evacuation times
pathway P for transient a.d and protective actions
pe.rmanent pop"latons'" within the EPZ are no longer

_required.

10 CFR 50, Appendix E "identification of the State As there are no design basis
(IV)(A)(8) andor-- ca- e-ffiils or other credible events

.esponsib- e fo-r pannin- for that would result in doses
.#rderin, and c*ntro;fin. beyond the site area
appropriate prtective boundary that would exceed
aetiers in"ludHin the EPA PAGs following 68
evi-ualtions- when eessary." days post shutdown

(11/5/97), Identification of
State and local authorities
responsible for protective
actions is no longer
required.

10 CFR 50, Appendix E "...what type of protective As there are no design basis
(IV)(B) measures should be considered or other credible events

within and otside the site that would result in doses
boundary to protect health beyond the site area
and safety. The emergency boundary that would exceed
actions levels shall be based the EPA PAGs following 68
on in-plant conditions and days post shutdown
instrumentation in addition (11/5/97), offsite
to onsite protective measures and
monitoring. These emeryeney monitoring are no longer
eetfi-n evels shall be required.

stufssed and agreed om by
* he applIant and State and
leta1 governmental
..t hor-ies a ,n approed by
the NRC .They 0a01 alno be
reviewed with the State and

eyat o vert ment l
authorities on an annual
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TABLE 1
REQUESTED OFFSITE EXEMPTIONS .

_ ul ation R m__ quirnt Plan oklts of, ei ft
10 CFR 50, Appendix E "Emergency action levels As there are no design basis
(IV)(C) (based not only on onsite and or other credible events

effsite radiation monitoring that would result in doses
information but also on beyond the site area
reaings from a number of boundary that would exceed
sensors that indicate a the EPA PAGs following 68
potential emergency, seeh a days post shutdown
the pressure in entainment (11/5/97), offsite radiation
and the response of the monitoring shall not be

izmergery Core Golinf conducted. Containment
System) for notification of pressure sensors and
offsite agencies shall be Emergency Core Cooling
described." ".-.{3 3 site System are no longer
area emergeecy, "ad (4 required in the permanently
general -emergey." shutdown and defueled

condition. Spent fuel pool
temperature and level become
important Indications for
potential emergencies during
decommissioning. Site area
and general emergencies are
no longer credible emergency
classifications.

10 CFR 50, Appendix E "Administrative and physical As there are no design basis
(IV)(D)(1) means for notifying ce.a, or other credible events

State, and Federal officials that would result in doses
and agencies and agreements beyond the site area
reached with these officials boundary that would exceed
and agencies fvr-th- pronp the EPA PAGs following 68
notificatliof f t-he pvb;e days post shutdown
*rd for PWbhie evaeu .-e - (11/5/97), the prompt
e*ier v wprele 1s -"-r>u, notification for evacuation
ho^euld ey bewee -cessaruy, or protective measures of
shall be described. ;W- the public shall no longer
d"'eer tin"- sHl; ie-;id.e be required. Notification
identiffetine he OF th of Federal and State
appropriate fff- -by authorities should occur
ftitle- ,r age:ey f :the State within one hour.

-. l-,a; vernent ageneies \wi .thin the fPZs."
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TABLE 1
R___UESTE OFFSITE EXEMP OM

Regulatlon _ Requint _ _ lw asi$ for EXpgtion
10 CFR 50, Appendix E "Prof vsien shl-b- e As there are no design basis
(IV)(D)(2) eer1 S.. fcr y.early or other credible events

d 1issef nt i9o to the publie that would result in doses
withinh teI plume nepvsre beyond the site area
Pthwsy U'- of -asie boundary that would exceed
emer.eney pl niny the EPA PAGs following 68
>iff .tih .1.....-r - .e days post shutdown
helpf'l if an -reident (11/5/97), no annual mailing
Cue*rsO* will be conducted.

Similarly, no signs or other
measures for notification of
transient populations shall
be required.

10 CFR 50, Appendix E "A licensee shall have the As there are no design basis
(IV)(0)(3) capability to notify or other credible events

responsible State d-eeF that would result in doses
.overwen4t agencies within beyond the site area
6 -um"tes after declaring an boundary that would exceed
emergency. he - e-l +see the EPA PAGs following 68
sh"ll de.tr4.--e ht* the days post shutdown
Stae/leul » -ff€e as hfve (11/5/97), courtesy
the e.p.b1 y to "-ek--- notifications to the State
pub-4c - fief~tn will take place within one
deeisi-n.^w.th the hour. Similarly, no alert
appr.pr.^ If- .vernmen ; notification system shall be
Aukher4 4.-" required.

10 CFR 50, Appendix E "PrAvisin- f- -e.wwnieatis As there are no design basis
(IV)(E)(9)(a) with esNtiguv.s :S.t.-e. .e. or other credible events

verNwim nt withn the lume that would result in doses
evp.ur. PathwAy EIN. r c beyond the site area
-e Mu 'ieti*-9 i shl o'e boundary that would exceed
tested mnhly&'. the EPA PAGs following 68

days post shutdown
(11/5/97), courtesy
notifications to the State
will take place within one
hour. Similarly, no alert
notification system testing

__ _ _____________ _ ____ shall be required.
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TABLE 1
~___________ REMWESTD OFFSITE EXEWT

RRulation_ tqul rant _ P l_ _ BI for _xan r lt0io
10 CFR 50, Appendix E "Pr-visin far eomr mueatisns As there are no design basis
(IV)(E)(9)(b) with Federal emergene or other credible events

respoense ry eiim s. a . -Sweh that would result in doses
co.i..nm. ctins systems shta beyond the site area
be tested- annuly." boundary that would exceed

the EPA PAGs following 68
days post shutdown
(11/5/97), courtesy
notifications to the State
111 take place within one
hour. Similarly, no alert
notification system testing
shall be required.

10 CFR 50, Appendix E "In addition, a radiological As there are no design basis
(IV)(F)(I) orientation training program or other credible events

shall be made available to that would result in doses
local services personnel; beyond the site area
e.g., local emergency boundary that would exceed
servfces/C iv ODeense-C loet* the EPA PAGs following 68
fw enforcefelnt- pe rnne. days post shutdown
e.- news =media 1 perse ns1 (11/5/97), the training of

local law enforcement and
local news media personnel

~~____________ _ ___ ______ ~is not required.

10 CFR 50, Appendix E "The p -- sha- t desFcr As there are no design basis
(IV)(F)(2) prvisins- f... ... tes4 he or other credible events

pub-ie n"tifie tin system, that would result in doses
r-d envire tht e.eryen.ey beyond the site area
rgi nit .ion persnnel r -boundary that would exceed
famiar with their duties." the EPA PAGs following 68

days post shutdown
(11/5/97), the public
notification system will no

________________ longer be required.
10 CFR 50, Appendix E "4 fu ^prtieipation As there are no design basis
(IV)(F)(2)(a) teercise which testrC s s .u or other credible events

*f the l-;ensee St atle .nd that would result in doses
ena eerge.ey ans-=.StAte .beyond the site area

or fc g .ern..e.f.t boundary that would exceed
par!tieipatin--" the EPA PAGs following 68

days post shutdown
(11/5/97), the offsite full
participation exercise will
no longer be required.
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TABLE 1
REWUESTE_ OFFSITE EXEMPTION

bgualatlon_ ,q_ , lt qret nt _ I P ' tsts for ExOption

10 CFR 50, Appendix E Offite plans fer eah site As there are no design basis
(IV)(F)(2)(c) shAl be e.ercised bien ..ily or other credible events

wi4th -f4- patife ipei n-by that would result in doses
eh oeffilt* auth.+eorit havi beyond the site area

a role under t!e plan. Where boundary that would exceed
the offsite authority hl s a the EPA PAGs following 68
roe under -a ra.dil al days post shutdown
.rsponse pla.n f.r ore than (11/5/97), biennial offsite
*U site)- it sh.l fuzly participation exercises will
pariepate in - re exerur ise no longer be conducted.

evAery t years anm - sha l atlgst, partalfyW parUtcplnt3
in *eeir i-s-it. plan

10 CFR 50, Appendix E "A site shoWd fu 'y As there are no design basis
(IV)(F)(2)(d) oprtieipten the ingesti n other credible events

p.thw.y pr.tion of exercises that would result In doses
at- lest *nee eve.'y 5sx beyond the site area
yean,-h-- Statest wth re boundary that would exceed
ti an. w site, the State the EPA PAGs following 68
shouWd .rotate ths days post shutdown
parttepa;tif frMem site to (11/5/97), the offsite full
sit:" participation exercise, and

hence this portion of the
exercise, will no longer be

______________ ___________ required.

10 CFR 50, Appendix E "L eeiene sha'l enable ay As there are no design basis
(IV)(F)(2)(e) 1Stae .or *- ea Govern:en or other credible events

loi-ted w'ithi the ph-we that would result in doses
exposure pathwy WPt t beyond the site area
part#eipate in the lieeese's boundary that would exceed
dr1s whe qe b.. .. y suelw h the EPA PAGs following 68
Stter .::-*e, G.-V€rmwent.-" days post shutdown

(11/5/97), biennial offsite
participation exercises will

..__ _ __'' __ _____-__-___ _--_--__ no longer be conducted.



BIG ROCK POINT PLANT REQUEST FOR EMERGENCY PLANNING EXEMPTION 12

TABLE 1
-, RN W E OFSXTIOE _E _ IMoT10 I

_lumuaton .. ... Plarlm .t .. _ lqmn Isl1 for Ex.ation
10 CFR 50, Appendix E 0ee^e edercises WI he As there are no design

r e. t properly area boundary that would
tested in th pev exceed the EPA PAGs
.. rec isres" following 68 days post

shutdown (11/5/97),
biennial offsite
participation exercises
will no longer be
conducted. Hence,
remedial exercises for
improperly conducted
biennial exercises will
similarly no longer be
required.
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TABLE 2
REQUESTED ONSITE EXEMPTIONS

IRgu ati o1n __quin nt r Plan Bast for Exmptlon

10 CFR 50.47(b)(3) "Arrangements for requesting As there are no deign basis
and effectively using or other credible events
assistance resources have that would result in doses
been made, arram eents to beyond the site area
acesmmr.sFa State and .4oa boundary that would exceed
staff at the licensee's near the EPA PAGs following 68
site Emergeny Operations days post shutdown
Facility have been made, and (11/5/97), Big Rock Point
other organizations capable Plant Emergency Operations
of augmenting the planned Facility shall no longer be
response have been retained.

.___________ identified."
10 CFR 50, Appendix E "ASuhritiest As there are no design basis
(IV)(A)(2)(c) responslities and duties or other credible events

en a- onsite emergency that would result in doses
coordinator who sheLt be in beyond the site area
eharge of -the tehange cf boundary that would exceed
inforialtiron wit ffsite the EPA PAGs following 68
authorities responsible for days post shutdown
oerdin atin- and implementing (11/5/97), exchange of

o ffsite e.mer gecy -e .res." information with offsite
authorities will no longer
be required.

10 CFR 50, Appendix E "A de.seriptlioT -by p iti As there are no design basis
(IV)(A)(3) aRd fetion t be perf rmed, or other credible events

of t _he !icent-'s that would result in doses
headquarters persone --wo beyond the site area
.wii be sent to the plamt boundary that would exceed
site to. weirt the -onsit the EPA PAGs following 68
emergee-y erganie ati ' days post shutdown

(11/5/97), the level of
emergency response required
by the Pig Rock Point Plant
Defueled Emergency Plan
would not require response
to the plant by headquarters

-___ __ -__--__----______ - personnel.
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TABLE 2

Rtgulat1on_ __ _ Rqurnt_____ Plan Bsts for TEx-teon

10 CFR 50, Appendix E "detifit -by As there are no design
(IV)(A)(4) p stion Md functin te be basis or other credible

perftmed, a1t persons events that would result
witkhin- the uesee in doses beyond the site
organization. who will be area boundary that would
respcnsiblei for makkin exceed the EPA PAGs
ftfsite dose project iNs, following 68 days post
and ..escerptiUn -f hew shutdown (11/5/97),
these projectieos wi' be identification of licensee

are ndf the re.suts persons responsible for
tra.sm.tted to state and making offsite dose
ea. iutherities, NRC, atr projections is no longer

other -.aenprF ate required.
_______________yeverenta-i entities.-" __

10 CFR 50, Appendix E .Identifictio b As there are no design
(IV)(A)(5) tesit ion .Ad fn..tie nte be basis or other credible

perf.ed, r- f other events that would result
e-i-yees oF the e-nsee- in doses beyond the site
with s-ere ei l mviifieltieWs area boundary that would
for -eopiny with e-ernenty exceed the EPA PAGs
conditio-s... special following 68 days post
quai i--F ictis of these shutdown (11/5/97), the
pershns s*Ai be Big Rock Point Plant
described.' Defueled Emergency Plan

does not specify
individuals with "special
qualifications' for
emergency response.
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TABLE 2

_Regulation _____Itoq___t____ n f tgwr bton
10 CFR 50, Appendix E A 1iecsee- site The Big Rock Point Plant
(IV)(E)(8) teehmies support center Defueled Emergency Plan

.a lice.sees .near sit:e does not require the use
e..e.r..ey oprio.ns of the Emergency
facility f-rom wieh Operations Facility (EOF)
effective direction can be and Technical Support
-'e.n amd effeetye .ettaN? Center (TSC). Effective

cybe e xereised uring- an direction and control
eIergeney." during an emergency shall

emanate from the Big Rock
Point Plant Emergency
Support Center.

10 CFR 50, Appendix E "Preovsi-on f Communication with the
(IV)(E)(9)(c) comuieat.io.ns iam." the TSC, EOF, and State and

.4ear powe. r re e.-er local emergency operations
eo..trl m ,r the sitc*te centers are no longer
te hnicas support center, required as these
a-dw the near silt e.er.e.ey facilities shall no longer
operations faeilty -- d' be maintained.
.a.e, the n.u.ear faeity,
the p'rtneip4l State-*ad
local emergency operations
centers, and the Fie
sss $ssmet tews. Swah

1____________ Mllbe tested annUaly.' ________

NRC Headquarters and the EOF and TSC, such
appropriate NRC Regional communication capability
O"fice perations Center is no longer required.
f, o the rnsiepr power The requested defueled
eaCter control room, the emergency plan requires
nsif'e tec nicel support quarterly testing of such
ee- T- a "h-e. ne r sit * communications.

fe444ty. Such
comunications shall be

_____---_--_ tested eeoh ____
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TABLE 3--- R UETED_ O V ERXGT EXEi4a ON'-,.; ...
twlatlion r.U_ I ____ra. foa isw f -tonl

10 CFR 50.54(t) "A nuclear power reactor As there are no design
licensee shall provide for basis or other credible
the development, revision, events that would result
implementation, and in doses beyond the site
maintenance of its area boundary that would
emergency preparedness exceed the EPA PAGs
program. To this end, the following 68 days post
licensee shall provide for shutdown (11/5/97), the
a review of its emergency reviews evaluating the
preparedness program at interfaces will no longer
least every 12 months by be required.
persons who have no direct
responsibility for
implementation of the
emergency preparedness
program. The review shall
include an evaluation for
adequacy of interfaces with
State and-4f e governments

! iof licensfee dlfJs,
exere.ses., capabilit-e-
and-p eedtres. The
results of the review,
along with recomedations
for improvements, shall be
documented, reported to the
licensee's corporate and
plant management, and
retained for a period of
five years. The part of
the review involving the
evaluation for adequacy of
interface with State end
-eeu governments shall be
available to the
appropriate State end- Feat

L________ governments." _"___!_ II III I
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1.0 PROGRAM DESCRIPTION

The BRP Certified Fuel Handler Certification Course prepares candil? es
for the position of Certified Fuel Handler. The certification course is
based on a systematic approach to training consisting of learning
objectives deri'ed from 4 BRP-specific job and task analysis. The course
will provide the trainee with an opportunity to learn the skills and
knowledge necessary to meet the course objectives.

2.0 PROGRAM OBJECTIVES

This program describes the requirements for training, proficiency testing
and certification of the Big Rock Point (BRP) Certified Fuel Handler
(CFH).

3.0 REFERENCE DOUIMENTS

3.1 BRP Administrative Procedure 1.7, Master Training Plan,
Section 5.8, Waivers/Exemptions.

3.2 BRP Local Instruction 15, Training Records Management.

4.0 PROGRAM ADMINISTRATION

4.1 Entrance Prereaqusites

4.1.1 Qualification as a site Equipment or Auxiliary Operator.

4.1.2 Passing grade (Ž80%) on a Certified Fuel Handler Candidate
Exam.

4.2 Exempt on

4.2.1 At the initiation of the staffing of the Certified Fuel
Handler position at BRP, all holders of current NRC Senior
Reactor Operator licenses will assume the CFH job status.*
Thes- individuals will be enrolled in the CFH Recertifica-
tlon ,ourse immediately upon CFH assignment.

* All holders of current BRP Senior Reactor Operator
Certifications will assume the CFH job status upon
completion of CFH on-the-job training.

BRP025-1.Ml
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4.2.2 At the initiation of the staffing of the Certified Fuel
Handler Position at BRP, all holders of current NRC Reactor
Operator licenses must complete classroom training on
Modules 5, 6, and 7 (see Section 4.4) and On-the-Job
Training for completion of the CFH Certification. To obtain
CFH certification, a passing grade must be obtained on a
Comprehensive CFH examination. To obtain this exemption,
this initial qualificaticn must occur within the first year
of cancellation of the individual's NRC RO license.

4.3 Attendance

Trainees enrolled in this course shall attend all training except
as specifically exempted by the Plant Manager in accordance with
Admin 1.7, Section 5.8, Waivers/Exemptions.

4.4 Course Cotent

4.4.1 Classroom Training:

The Certified Fuel Handler Certification course consists of
structured lecture/presentation of the following topics:

MODULE # TOPIC

1. Facility Systems
2. Facility Operating Procedures
3. Abr .-mal Operating Procedures
4. Accident Analyses
5. Technical Specifications
6. Administrative Procedures
7. Emergency Plan

4.4.2 On-the-Job Training:

A. Each CFH trainee must participate in on-the-job training
associated with fuel handling, learning the associated
duties and responsibilities, and completing the CFH
Certification Guide. Additional on-shift training will
be scheduled as needed for completion of the CFH
Certification Guide.

B. Certified Fuel Handlers (CFH) will oversee this
training.

C. All on-the-job training will be conducted in azrnrdance
with site guidelines for OJT.
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4.4.3 Exams/Evaluations:

During the course, each t.aiaee's progress will be evaluated
through selective testing (written, oral, demonstrative),
instructor and/or evaluator observation, and sponsor
department supervisory observation to ensure the learning
objectives are met. The specific methods and corresponding
standards used during these evaluations are as follows:

A. Periodic Written Tests

Written tests will be administered during the CFH
initial training program in order to assess the
effectiveness of classroom presentation and trainee
progress. Prior to a final comprehensive certification
examination, trainees will be evaluated at least once on
each applicable course module. Remedial training and
followup testing will be conducted for those individuals
who fail to achieve a passing grade on any module.
Written tests will:

1) Evaluate the student based on the learning
objectives of one or more modules.

2) Require a passing grade of 280% on each module.

B. Periodic Job Performance Measures

1) Evaluate the student based on the learning
objectives of one or more modules.

2) Score of "Pass" required.

4.4.4 Final Certification Examination:

The final certification examination is designed to evaluate
the broad spectrum of topics in the CFH qualification
course. This exam will consist of a comprehensive written
exam and an oral exam utilizing Job Performance Measures
(JPMs) and related questions.

A. Cumprehensive Written Examinations

1) Comprised of at least 25 questions.

2) Score of >80% overall required.

3) The comprehensive written exam should evaluate the
candidate's knowledge of the following topics as
they apply to the CFH job:

BRP025-1.MI
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* Design, function and components of control and
safety systems.

* Purpose and operation of the radiation monitoring
system including alarms and survey equipment.

* Radiological safety principles and procedures.

* Procedures and equipment available for handling
and disposal of radioactive materials and
effluents.

* Principles of heat transfer, thermodynamics and
fluid mechanics.

* Conditions and limitations in the facility
license.

* Facility operating limitations in Technical
Specifications.

* Radiation hazards that may arise during normal
and abnormal situations, including maintenance
activities.

* Assessment of facility conditions and selection
of appropriate procedures during normal, abnormal
and emergency situations.

* Fuel handling facilities and procedures.

B. Comprehensive Oral Examinations

1) Comprised of at least 10 JPMs.

2) Score of 280% overall.

3) The comprehensive oral exam will be conducted using
the facility controls and indications. Where actual
equipment manipulation would adversely affect
facility operations, operation of controls will be
discussed or simulated only. The comprehensive oral
exam should measure the candidate's ability to
assume the CFH's responsibility for the safe
operation of the facility by performance of the
following as they apply to the facility:

* Identify annunciators and condition-indicating
signals and perform appropriate remedial actions.

BRP025-1.HI
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* Identify the significance of facility instrument
readings.

* Perform control manipulations required to obtain
desired operating results during normal, abnormal
and emergency conditions.

* Operate the fuel pool systems.

* Safely operate the facility's auxiliary and
emergency systems including operation of those
controls that could affect the release of
radioactive materials to the environment.

* Demonstrate or describe the use and function of
the facility's radiation monitoring systems
Including fixed radiation monitors and alarms,
portable survey instruments and personnel
monitoring equipment.

* Demonstrate knowledge of significant radiation
hazards including permissible levels in excess of
those authorized and the ability to perform other
procedures to reduce excessive levels of
radiation and to guard against personnel
exposure.

* Demonstrate knowledge of the emergency plan for
the facility including responsibility to decide
whether the plan should be implemented.

4.4.5. Certification Requirements:

A. Satisfactory completion of CFH Certification course.

B. Score of at least 280% on both the Comprehensive Written
and Oral CFH Certification Examinations.

C. Enrolled in CFH Recertification course.

4.5 Documentation

CFH Certification course training records shall be maintained in
accordance with BRP Local Instruction LI-15, Training Records
Management.

5.0 ATTACHMENTS

5.1 Certified Fuel Handler Certification Guide

BRP025-1 MI
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CERTIFIED FUEL HANDLER (CFH)
CERTIFICATION GUIDE

PREREQUISITES Instructor
Initial/Date

A*. Complete qualification as a Site Auxiliary/Equipment
Operator /

B*. Pass the Certified Fuel Handler Candidate Examination
(x80%) /

CLASSROOM TRAINING Instructor
Initial/Date

A*. Complete Module 1, Facility Systems Training

B*. Complete Module 2, Facility Operating Procedures

C*. Complete Module 3, Abnormal Operating Procedures

D*. Complete Module 4, Accident Analyses

E*. Complete Module 5, Permanently Defueled Technical
Specifications

F*. Complete Module 6, Administrative Procedures

G*. Complete Module 7, Emergency Plan /

H*. Pass a comprehensive Written Exam covering Modules
1 through 7 (>80%) /

0JT TRAINING Trainer/Evaluator
Initial/Date

A*. CFH OJT Training complete

B*. CFH OJT Evaluation complete

* Current holders of a current NRC Senior Reactor Operator license may
be waived from completing the above requirements.

Current holders of a current NRC Reactor Operator license must complete
Modules 5 through 7, the OJT section and complete a comprehensive exam
with a score of > 80%.
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A waiver of the training requirements of CERTIFIED FUEL HANDLER for
is granted as a holder of a current NRC Senior

Reactor Operator license

(N/A )

Operations Supervisor / Date

A waiver of the Prerequisites and Module 1 through 4 training
requirements of CERTIFIED FUEL HANDLER for is granted
as a holder of a current NRC (or within one year of the cancellation of
that license)
Reactor Operator license

(N/A )

Operations Supervisor / Date

EXAN/EVALUATION

h as been found competent to perform the duties as
a CERTIFIED FUEL HANDLER

Shift Supervisor / Date

__ has completed all requirements to be certified as
a CERTIFIED FUEL HANDLER

Training Administrator / Date

i______ s enrolled in the CFH Recertificatlon course

Training Administrator / Date

is hereby designated a CERTIFIED FUEL HANDLER

Operations Supervisor / Date

BRP025-1.MI
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TITLE: CERTIFIED FUEL HANDLER RECERTIFICATION PROGRAM

1.0 PROGRAM DESCRIPTI Q

The BRP Certified Fuel Handler Recertification Course maintains the job-
related knowledges and abilities of the Certified Fuel Handler.

The Recertification Training Course is based on a systematic approach to
training consisting of selected topics from the CFH Initial Certification
Program. As a performance-based program, trainee job functions,
performance and feedback will be evaluated in maintaining and modifying
the program content.

2.0 PROGRAM OBJECTIVES

To describe the requirements for periodic retraining, proficiency testing
and certification of the Big Rock Point (BRP) Certified Fuel Handler
(CFH).

3.0 REFERENCE DOCUMENTS

3.1 BRP Administrative Procedure 1.7, Master Training Plan,
Section 5.8, Waivers/Exemptions.

3.2 BRP Local Instruction 15, Training Records Management.

4.0 PROGRAM ADMINISTRATION

4.1 Entrance Prereuisite:

Certification as a site Certified Fuel Handler.

4.2 Attendance

Trainees enrolled in this course shall attend all training except:

4.2.1 As specifically exempted by the Plant Manager in accordance
with BRP Administrative Procedure 1.7, Section 8, Waiver/
Exemptions.

4.2.2 Absences excused on a case by case basis by the Plant
Manager. Attendance of makeup training or self-study
including oral or written evaluations of the self-study
effectiveness may be required.
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4.3 Course Content

4.3.1 Cycle Duration:

The recertification course cycle will span not greater than
a 24-month period, ending with a final proficiency exam
consisting of the annual practical exam and the biennial
written exam.

4.3.2 Continuing Training:

The Certified Fuel Handler Recertification course consists
of structured lectures of selected areas of the following
topics. This selection will be based on the SAT process.
Identified areas for training will be based on direct
feedback from trainees and their supervision and other
related site and Industry experiences.

RECERTIFICATION TOPIC AREAS

* Radiological Controls
Facility Systems

* Facility Operating Procedures
Abnormal Operating Procedures

* Technical Specifications
Administrative Procedures

* Emergency Plan
Related Industry Events

4.3.3 Task Skills Training:

To the extent possible, in-plant training will be conducted
for the recertification training programs. Performance of
in-plant emergency and abnormal tasks in accordance with
appropriate procedures will be emphasized. This training
will focus on response to emergency conditions in order to
reinforce skills of the CFH in simulated emergency
conditions.

4.3.4 Procedure Review:

Each Certified Fuel Handler will document a self-study
review of all abnormal and emergency procedure changes. The
SAT process will determine procedures that will be required
to be reviewed throughout the requalification cycle.
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4.4 Exams/Evaluations

4.4.1 Exam Requirements:

In addition to attending the training sessions specified
above, each CFH must:

A. Pass an annual practical exam including individual task
evaluations (JPMs).

B. Pass (280%) a biennial written exam based on program
learning objectives.

4.4.2 Biennial Written Exam Content:

T:,e biennial written exam will evaluate the following
aspects of the CFH job:

A. Design, function and components of control and safety
systems.

B. Purpose and operation of the radiation monitoring system
including alarms and survey equipment.

C. Radiological safety principles and procedures.

D. Principles of heat transfer, thermodynamics and fluid
mechanics.

E. Conditions and limitations in the facility license.

F. Facility operating limitations in Technical
Specifications.

G. Radiation hazards that may arise during normal and
abnormal situations, including maintenance activities.

H. Assessment of facility conditions and selection of
appropriate procedures during normal, abnormal and
emergency situations.

I. Fuel handling facilities and procedures.

4.4.3 Annual Practical Exam Content:

The annual practical exam will consist of evaluation of the
individual CFH's ability to perform selected tasks via JPMs.
Practical exams will be conducted simulating use of the
facility controls and indications. The practical exam
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should measure the candidate's ability to assume the CFH's
responsibility for the safe operation of the facility by
performance of the following:

A. Identify annunciators and condition-Indicating signals
and perform appropriate remedial actions.

B. Identify the significance of facility instrument
readings.

C. Perform control manipulations required to obtain desired
operating results during normal, abnormal and emergency
conditions.

D. Safely operate the facility's decay heat removal
systems.

E. Safely operate the facility's auxiliary and emergency
systems including operation of those controls that could
affect the release of radioactive materials to the
environment.

F. Demonstrate or describe the use and function of the
facility's radiation monitoring systems including fixed
radiation monitors and alarms, portable survey
instruments and personnel monitoring equipment.

G. Demonstrate knowledge of significant radiation hazards
including permissible levels in excess of those
authorized and the ability to perform other procedures
to reduce excessive levels of radiation and to guard
against personnel exposure.

H. Demonstrate knowledge of the emergency plan for the
facility including responsibility to decide whether the
plan should be implemented.

4.4.4 Provisions for Failure of Recertification Exams:

A CFH who falls to achieve a passing grade on an annual
practical or biennial written recertification exam may be
re-examined once provided the makeup exam contains no more
than 30% repeat material from the original exam. A CFH who
fails either an annual or biennial exam will be prohibited
from resuming the CFH duties until a passing grade is
obtained on the re-test exam.

A CFH who also fails the re-test will be removed from CFH
duties and enrolled in an accelerated recertification
program. A passing grade on the appropriate exam type is
required before reactivation as a CFH.

BRP025-2.MI
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SIumarv of Exeattion Request

By letters dated June 18 and June 26, 1997, Consumers Energy Company informed
the NRC of the decision to cease operations at the Big Rock Point Plant on a
permanent basis.

Consumers Energy Company has concluded that the degree of emergency planning
and preparedness necessary to provide adequate protection of the public health
and safety in a permanently shutdown and defueled condition is significantly
less than that required for an operating facility. Pursuant to Title 10 of the
Code of Federal Regulations, Part 50.12, Consumers Energy Company is
requesting exemption from certain sections of 10 CFR 50.47, "emergency Plans",
10 CFR 50 Appendix E, Paragraph IV, "Content of Emergency Plan", and 10 CFR
50.54 'Conditions of Licenses". This exemption is necessary because the
current regulations do not provide clear guidance for nuclear power plant
emergency plans when facilities are transitioning from an operating to a
permanently shutdown status. The requested exemptions address three areas:
(1) the discontinuance of the need for offsite planning, (2) the reduced
onsite planning needs of the Big Rock Point Plant Defueled Emergency Plan, (3)
and the elimination of oversight requirements. These exemptions will be
referred to as "offsite" end "onsite" and "oversight" exemptions,
respectively.

Description of Requested Exemptions

10 CFR 50.47(b) states, 'The onsite and...offsite eergency response
plans for nuclear power reactors must met the following standards:'

Exemptions from the requirements of 10 CFR 50.47(b), 10 CFR 50 Appendix E, and
10 CFR 50.54(t) are requested as described in the attached Tables 1, 2 and 3.
(Stricken text shown in Tables 1, 2 and 3 are indicative of 10 CFR
requirements from which Consumers Energy Company is requesting an exemption.)
The exemptions specified in Table 1 are requested as a result of the
elimination of those credible accidents that could result in significant
offsite dose consequences. Consumers Energy Company has calculated the
offsite doses for accidents involving fuel, and has determined that the
resulting offsite doses at the site area boundary, assuming a free release
path without containment isolation, are well below the Environmental
Protection Agency's (EPA's) 400 Protective Action Guides 68 days post shutdown
(November 5, 1997).

Subsequent to this analysis, NUREG/CR-6451, A Safety and Regulatory Assessment
of Generic BWR and PWR Permanently Shutdown Nuclear Power Plants, was Issued
in August 1997. The report states that "previous studies have indicated that
complete spent fuel pool drainage is an accident of potential concern".
Certain combinations of spent fuel storage configurations and decay times,
could cause freshly discharged fuel assemblies to self heat to a temperature
where the self sustained oxidation of the zircaloy fuel cladding may cause
cladding failure." As stated above, Big Rock Point's analysis for offsite dose
consequences only considers fuel handling accidents. Accidental draining cf
the spent fuel pool and zircaloy steam reaction in the spent fuel pool has
already been dispositioned during the Spent Fuel Pool Expansion Hearings in
the early 1980's as not being credible. Consumers Fnergy Company concluded at
that time that accidental draining of the fuel pool was unlikely, and tc
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provide added assurance additional makeup sources for the fuel pool were
installed. This was confirmed by the NRC in the Initial Decision dated August
29, 1984:

'The second major issue for consideration concerns the possibility that
zircaloy will react with steal in the spent fuel pool. Based on our
previous findings this issue is easily resolved. We note first that the
fuel cladding at Big Rock Point is made of zircaloy, which can react with
stem at high temperatures. However, the reaction rate becomes
significant only at or above temperatures of approximately 2200F, and
the fuel cladding could approach this temperature only If water in the
pool evaporated and the spent fuel pool became uncovered (Findings A-60,
A-61). Since we have already concluded that the makeup water system will
maintain a full pool water level at an average water temperature not to
exceed S50F, and localized temperatures no more than three degrees
greater, we concluded that the makeup system will prevent zircaloy steam
reaction from occurring in the pool.

Conclusion: the record establishes that should an accident prevent entry
into containment and cause the normal pool cooling loops to fall,
Licensee's remotely activated makeup water system is adequate to keep the
spent pool full of water the average temperature of which will not exceed
I50F The reliability of the makeup system has been established based on
the single failure criterion of Appendix A to 10 CFR part 50 and sound
engineering practice. The makeup line itself is structurally sound and
fully sufficient to withstand the maximum stress induced by seismic
loadings. Finally, there is no realistic possibility that zircaloy
cladding of the spent fuel will be exposed to steam in the spent fuel
pool.'

Furthermore, there are notable differences in the representative plant and
fuel pool data chosen for the NRC's report:

1) The representative Boiling Water Reactor chosen for the study was a
sing'e 1155 HWE unit having 764 fuel assemblies. Big Rock Point is a
single, 75 sWe unit having 84 fuel assemblies. (Note: Big Rock Point's
fuel assemblies are six feet in length, about one-half the si.e of the
study's fuel assemblies). This difference leads to a reduced source term
for Big Rock Point, which is only on the order of 10% that of the
representaive BWR design. As such, Big Rock Point Plant provides lower
impacts for potential radiological accidents.

2) The representative BWR spent fuel rack design is a single cell, stainless
steel, 6.25 inch pitch with a 4 inch orifice. Big Rock Point fuel is
stored in two types of racks. The older racks are aluminum, non-oriflced,
open-faced design, cells spaced 12 inches on center; and the newer racks
are stainless, closed cell, have a 5 inch orifice, and the cells are
spaced 9 inches on center (Note: Big Rock Point fuel assemblies are not
stored in their respective zircaloy fuel channel). Big Rock Point's
design provides better cooling than the representative BWR, and the
spacing of the fuel assemblies, also known as low density racking,
further reduces the risk of inadvertent criticality.

3) The representative spent fuel storage capacity considered 3300 intact
fuel assemblies 'ith an average burnup of 20-40 Gigawatt days per metric
tons (GWD/MT). Big Rock Point's spent fuel pool capacity is 441 intact



BRP PROGRAM 25.2
Page 5 of 5
Revision 0

TITLE: CERTIFIED FUEL HANDLER RECERTIFICATION PROGRAM

4.4.5 Recertification Requirements:

A. Satisfactory attendance of CFH Recertification course.

B. Passing grade on annual operability exams.

C. Score of at least 80% on the biennial written CFH exam.

D. Enrolled in CFH Recertification course.

4.5. Documentation

CFH Certification course training records shall be maintained in
accordance with BRP Local Instruction LI-15, Training Records
Management.
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