ATTACHMENT 2 TO P-92162

REVISION TO
THE FORT ST. VRAIN

PROPOSED DECOMMISSIONING PLAN

DATED APRIL 17, 1992




o R Sk s it

Attachment 2 to P-9216.
April 17, 1992
Page 2

DIRECTIONS FOR ENTERING CHANGES
TO THE FORT ST, VRAIN
PROPOSED DECOMMISSIONING PLAN

As discu. xd in the cover letter, this atlachment provides a revision to the
Proposed Decommissioning Plan and is based on PSC’s commitment to update the
PDP 1o incorporate PSC responses to NRC Requests for Additional Information.

Changes from the originai Proposed Decommissioning Plan (submitted on
November §, 1990, in PSC letter P-90318 and as revised in P-91217 on July 1,
1991) have been identified ir “e following pages with side revision marks to
facilitate ease of review,

‘The reviewer is requested to either:

(1)  replace the pages in their copy of the Fort St. Vrain Proposed
Decommissioning Plan with the attached revision (preferred), or

(2) file this letter (with attachment) in total with the original copy of the
Proposed Decommissioning Plan.

The cover graphic, index tabs, Appeudix | and Appendix il are the only items to
be retained from the previous revision of the PDP. Final replacement should be
consistent with the List of Effective Pages provided immediately following this
page. The List of Effective Pages should be placed in the Proposed
Decommissioning Plan immediately following the Cover Graphic page and
preceding the Table of Contents.
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control rod drive assemblies and the steam generator steam ring headers that
presented significant technical obstacles which could be overcome, but at significant
cost in dollars and time to PSC. Additionally, due to the uniqueness of the one-of-a-
kind High Temperature Gas-Coole+ Reactor (HTGR) fuel cycle, the cost to purchase
new fuel was prohibitive. This, in conjunction with low plant availability and
correspondingly high operating costs, made continued operation of Fort St. Vrain
imprudent.

Coupled with these technical and fuei cycle considerations, Fort St. Vran had
previously been removed from the rate base as a result of a 1986 Settlement
Agreement between PSC, the Colorado Public Utilities Commission (CPUC), the
Office of Consumer Counsel (OCC) and other parties. With the exception of limited
funds to be collected for decommissioning, the removal of Fort St. Vrain from the
regulatory rate base left PSC shareholders responsible for further operating and
decommissioning costs of Fort St. Vrain,

1.1.3 Contents of the Proposed Decommissioning Plan

The Proposed Decommissioning Plan has been prepared to be responsive to the
requirements of 10 CFR 50.82(b) and the guidance of Draft Regulatory Guide DG-
1005 “Standard Format and Content for Decommissioning Plans for Nuclear
Reactors” (Ref. 3). The following is a brief summary of the sections contained
within this plan.

goc Descring

1 "Summary of Plan" provides a brief description of the proposed plan
and background information related to the decivion to decommuission
Fort St. Vrain. Information is provided to describe the n.ajor
activities involved in the dismantlemeni and decommissioning of Fort
St. Vrain, and the projec’ed project schedule. The cost to
decommission Fort St. Vrain is identified, as well as status of the
availability of funding. Details are provided in Section 1.4 on
implementation and administration of the proposed plan. Section 1.5
describes the controls which will be effective during the transition
period prior to approval of the Proposed Decommissioning Plan.

(]

“Choice of Decommissioning Alternative and Description of
Activities" identifies the selectec decommissioning alternative. Section
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2.2 provides a description of Fort St. Vrain and identifies major site
factors, and identifies contaminated or activated structures and
components which will be removed during decommissioning. The
major decommissioning activities ana schedule are provided in Section
2.3. Organizational structures are provided for the PSC organization
(Section 2.4) and the selected contractor (the Westinghouse team,
Section 2.6). Decommissioning training requir 2ments are identified
in Section 2.5.

"Protection of Occupational and Public Health and Safety” describes
the "as-is" radiological status of the Fort St. Vrain facility (Section
3.1). The decommissioning radiation protection organization and
exposure estimates are described in Section 3.2, and proposed methods
of managing radioactive waste, including offsite transportation and
disposal, are discussed in Section 3.3. The analysis of postulated
bounding decommissioning accidents is provided in Section 3.4.

"Final Radiation Survey Plan" provides the purose, criteria, and
methodology that will be used to formulate the final radiation survey
plan, .ncluding instrumentation, documentation and quality assurance
requirements, and eventual site closure.

"Decommissioning Fixed Price Contract and Funding Plan" provides
a description of *he decommissioning fixed price contract, major
assumptions and  es used to derive the decommissioning cost, and
status of decor oning funding. Provisions are also identified for
updating both t'  decommissioning cost and the funding pian.

"Decommissioning Technical and Environmental Specifications”
provides the methodology and philosophy that was used to develop the
decommissioning technical specifications.

“Decommissioning Quality Assurance Plan" provides the QA plan
which will be effective during decommissioning.

"Decommissioning Access Control Plan" identifies those access
control requirements to be administered during the decommissioning
process once all spent fuel has been removed from the Protected
Area. This access control plan will replace the existing physical

1.1-3
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security plan during the decommissioning period

Appendix 1, "Westinghcuse Team Scope of Work®, provides a detailed description
of the proposed Westinghouse team decommissioning and diymantlement activitivs
Appendix I1, "Fort St. Vrain Activation Analysis®, provic »s the results of the analysis
to identify activation levels and isotopes for Fort Si. Vrain components



AND ACTIVITIES
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Some component removal activities will b. conducted prior to commencement of the
Decontamination and Dismantlement Phase, as described in Section 1.8,
Decommissioning of Fort St. Vrain, including site cleanup and final site radiation
survey, is expected o be completed by October 1995,
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1.3 FIXED PRICE AND AVAILABILITY OF FUNDS
1.3.1 Decommissionirg Cost

Through the competitive bid process described in Section 5.2, PSC selected, from
among four qualified bidders, a project team of Westinghouse and MK-Ferguson as
its decommissioning contractor.

The competitive bid submitted by the Westinghouse teamn, together with an estimate
of PSC decommissioning costs, resulted in an mtial decommissioning cost of
$137,129,000 based on future value dollars escalated to the year of expenditure, and
ba>~d on the start of physical decommissioning activities in January 1992, Of this
amount, the Westinghouse team's firm fixed price is $100,460,000. PSC's costs, as
overall project manager and licensing coordinator, were estimated to be $36,669,000.
Assumptions used as the basis for these costs are identified in Section 5.2.1. The
proposed Westinghouse team Scaupe of Work is provided in Appendix 1. A detailed
cost estimate responsive 1o the requirements of 10 CFR 50.82(b)(4) was prepared to
support the costs and was submitted to the NRC on June 6, 1991 (Ref, 4).

Due to delays experienced with the defueling of Fort St. Vrain, the start of pliysical
decommissioning activities nas been delayed from January 1992 until August 1992,
This delay, and recogniiics of the possibility of sizeable increases in low level
radioactive waste disposal costs, has resulted in the need for adjustments to the
Decommissioning Cost Estimate provided to the NRC in Reference 4. The revised
total cost for decommissioning is estimated to be $157,472,700 in future value
dollars, escalated to the date of expenditure. Section 5.2.3 of this plan provides
further detail and supporting basis for these cost increases, as well as other
adjustments to the Decommissioning Cost Estimate determined to be necessary.

1.3.2  Decommissioning Funding Plan

As of September 30, 1991, the Fort St. Vrain decommissioning trust fund balance
was approximately $28.0 miilion. There are no remaining funds to be collected from
PSC customers under terms of the 1986 Settlement Agreement. Section § describes
the Decommissioning Funding Plan and revised Decommissioning Cost Estimate.
The Letter of Credit, Standby Trust Agreement, and associated letters of commitment
lo execute these documents are provided in Appendix 111.

1.3-1
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1.4 REGULATORY BASIS FOR ADMINISTRATION OF THE PROPOSED
DECOMMISSIONING PLAN

This Proposed Decommissioning Plan has been prepared and submitted to be
responsive to the requiremenis of 10 CFR 50.52 and the guidance of Draft
Regulatory Guide DG-1005, "Standard Format and Content for Decommissioning
Plans for Nuclear Reactors® (Ref. 3). The Proposed Decommissioning Plan is
inteh . to govern the entire Fort §t. Vrain decommissioning effort, and is to be
maintained current as described in this section, if and when the nead for plan changes
occur.  This plan is to be a key component of the licensing basis of Fort St. Vrain
durirg decommissioning as described below.

The following documents shall constitute the decommissior. ng licensing basis of Fort
St. Vrain, effective following the removal of all irr=¢ ted fuel from the Fort St.
Vrain Reacior Building and receipt of NRC approval to commence aecommissioning:

l. This NRC-approved Proposed Decommissioning Plan including:

a. Applicable NRC decommissioning regulations as identified in
this plan, and

b. NRC regulatory guidance applicable to the decommissioning of
Fort St. Vrain as identified in 14is plan,

The NRC-gpproved Fort St. Vrain !0 CFR S0 license and the

Decommissioning Technical Specifications.

3 Licensing basis coirespondence between the NRC and PSC related to
the decommissioning of Fort St. Vrain,

ra

Thi, Proposed Decommissioning Plan, following its approval by the NRC and the
removal of all irradiated fuel from the Fort St. Vrain Reactor Building, shall
supersede and replace the Fort St. Vrain Updated Final Safety Analysis Report
(UFSAR, Ref. 5). Following the completion of defueling, the final revision of the
Fort 8t. Vrain UFSAR then in effect shall be reiained as an historical document only,
and all of the operational descripuons and commitr:ents therein shall be superseded
in their entirety by this Proposed Decommissioning Plan. Essential safety features
and functions which will be relied upon during decommissioning are described and
included in this plan.

For the purposes of the Fort St. Vrain plant decommissioning, the provisions of 10

CFR 50.59 and 10 CFR 50.71(e) shall apply to and be implemented by this Proposed
Decommissioning Plan and the Decommissioning Technical Specifications. Any

1.4-1
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must be obtained.

4. I the activity involves any significant increase in the total radiation
exposure required for decommissioning, to the extent that a revision to
the Proposed Decommissioning Plan is required, prior NRC approval
must be obtained.

153 Transition to Decommissioning Controls

After all nuclear fuel has been removed from the Reactor Building, the controls
on plant closure activities will not be needed to ensure the safety of the core, but
they will be needed to minimize radiological exposure to workers and the public,
and to protect against an unplanned release of radioactivity to the environs, Fort
St. Vrain will maintain its 10 CFR 50 license, and regulations such as 10 CFR
50.59 will still apply.

The transition to decommissioning controls will be relatively smooth because
many of the existing requirements will continue to apply, although various details
may differ considerably. Facility modifications that involve a change to the PDP
will be reviewed parsuant to 10 CFR 50.59, The DTS will include Administrative
Controls, such as organizational requirements, a safety review committee,
procedural requirements, record keeping requirements, and reporting
requirements.

Upon NRC approval of the PDP, decommissioning controls will be phased-in in
a controlled manner, as follows:

1. Surveillances and preventive maintenance activities for equipment no
longer required to be operable will be suspended.

2. New decommissioning design controls may be implemented which will

incorporate revised requirements for 10 CFR 50.59 evaluations and

configuration management,

Procedures that are no longer needed will be deleted or placed in «

category which requires no additional maintenance of the procedure.

4. Procedures that relate to radioactive effluent conols will be retained
until the DTS are issued. At that time, they will be revised as necessary
to reflect the requirements of the Off Site Dose Calculation Manual and
the Process Control Program.

5. After approval of the DTS, implementing procedures will be revised
accordingly.

“»

1.5-3
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154  Mobilization Activities

In preparation for the actual start of decommissioning activities, it may be
desirable to install certain equipment items such as material handling and w' .er
purification equipment prior to formal approval of the PDP.

These mobilization activities may be performed while there is still nuclear fuel
being removed from the Reactor Building, provided each activity is evaluated for
its impact on the defueling operation. Also, any physical modifications to an
existing Fort 1. Vrain system (e.g., piping connections, power connections) will
be treated in accordance with the then current Fort St. Vrain Quality Assurance
Plan.
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2.2 FACILITY DESCRIPTION

2.2.1 General Description

Fort St. Vrain is a High Temperature Gas-Cooled Reactor (HTGR) owned and
operated by PSC. Fort St. Vrain's location is approximately 35 miles north of
Denver and three and one-half miles northwest of the town of Platteville in Weld
County, Colorado.

The site consists of 2798 acres owned by PSC. During the plant operation,
approximately one mile square within the site area was designated as the exclusicn
area, and the licensee maintained complete control over this area. The ccmpleted
facility is shown in Figure 2.2-1. The basic installation consists of a Reactor
Building, a Turbine Building, cooling towers, and an electrical switchyard.

2.2.1.1 Reactor Building

The Reactor Puilding (Figures 2.2-2 and 2.2-3) houses the prestressed concrete
reactor vessel (PCRV), fuel handling area, fuel storage wells (FSWs), fuel shipment
preparation facilities, decontamination and radioactive ‘iquid and gas waste processing
equipment, and most reactor plant process and service systems. The building is able
to withstand wind loadings developed by a 100 mph wind or a tornado of 202 mph
total horizontal wind velocity without exceeding yield stresses.

The Reactor Building ventilation exhaust filter system is designed to filter the Reactor
Building atmosphere prior to release to the vent stack during both normal and most
accident conditions during decommissioning. The Reactor Building is maintained in
& subatmospheric condition to ensure that all air leakage will be inward and to
min:mize unfiltered fission product release from the building. The ventilation system
was designed to maintain a subatmospheric condition approximately 1/4-inch water
gauge negative. In actual practice, the Reactor Building pressure is normally 0.15
to 0.20 inches water gauge negative, depending on building activities and ventilation
system configuration.

The Reactor Building overpressure protec..on system consists of 94 louvered panels,
4-feet by 8'4-feet, each of which provides 12.02 ft’ of free flow area for a total of
1130 ft* of free flow arca when fully opened. The louvers are opened by spring
pressure and closed (or held closed) by air pressure acting through a pneumatic
cylinder. Subatmospheric conditions can be maintained with several louver banks
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required for 125% of the rated load. The hoisting cable at the main hoist consists
of 12 parts of 1-3/8 inch diameter, 6-strand, 37-wire improved plow steel crane rope
with a rating of 14.8 tons per part, for a total capacity of 177 tons. The breaking
strength of the hoisting cable arcangement is 775 tons,

2.2.1.2 Turbine Building

The Turbine Building (Figures 2.2-2 and 2.2-3) houses the turbine generator with
condensing, feedwater, and other auxiliary systems. Included in the Turbine Building
is an auxiliary bay area housing tne reactor plant ventilation equipment, the controlled
personnel access o the Reactor Building, and an area housing the control room and
miscellaneous electrical services, The Turbine Building also houses a service and
office arza which provides space for miscellaneous shops, auxiliary steam system
components, and administrative offices.

2213 Fuel Storage Building

The Fort St. Vrain Fuel S'orage Building is a single level concrete structure located
east of the Reactor Building (see Figute 2.2-4). The building is constructed of
prestressed concrete panels and twin tees, and is designed to withstand a 202 mph
tornado wind and can withstand the design basis tornado missile. This building will
be used for decommissioning support.

2.2.2 Prestressed Concrete Reactor Vessel (PCRV) and Internal Componeots

The PCRV (Figures 2.2-5 and 2.2-6), which contains the NSSS, is a reinforced
concrete structure prestressed with steei tendons, Following defueling, the PCRV
will contain the majority of the remaining radioactive materials in the Reactor
Building.

The Fort St. Vrain systems associated with the PCRV are as follows:

System 11 PCRV and Internal Components

System 12 Control Rod Drive and Orifice Assembly
System 17& Reactor Reflector and Defueling Elements
System 18

System 21  Helium Circulators

System 22 Steam Generators

System 23 Helium Purification System

2.2-3



PROPOSED DECOMMISSIONING PLAN 4/17/92
SECTION 2

These systems make up the primary reactor vesse! and internal core components
located within the PCRV. These systems and components are discussed further in
this section and in Section 2.3.

Portions of the PCRV concrete and rebar are expected to remain activated due 1o
direct irradiation from the reactor core. Highly radioactive components will remain
inside the PCRV until removed during PCRV decontamination and dismantlement.

Physically, the 15-1/2 foot thick heads and the 9 foot thick concrete walls are
constructed around a 3/4-inch thick low-carbon steel liner which form: the internal
cavity. The liner is anchored to the concrete at frequent intervals, A core support
floor (CSF) is provided within the PCRV in the form of a reinforced § foot thick
concrete disk with a 5/4-inch carbon steel outer liner, supported by 12 steel core
support floor columns from the bottom of the PCRV cavity.

Longitudinal, circumferential and top and bottom crosshead prestressing tendons (448
total) are located in conduits embedded in the PCRV concrete. Tendons are
positioned beth circumferentially and vertically along the PCRV side walls. There
are also tendons across the top and bottom heads in a criss-cross arrangement.

The reactor core arrangement within the PCRV is shown in Figure 2.2-7. The top
layer of the core arrangement consisted of hexagonal shaped metal clad reflector
blocks (MCRBs) with openings for 37 control rod pairs. The MCRBs provided an
inlet plenum for the reactor coolant to the active core. Region constraint devices
(RCDs) were located on top of the MCRBs and mechanically interlocked the top
layer (not shown cn Figure 2.2-7). Hexagonal top reflector elements with coolant
channels are located directly below the MCRBs and above the active core region.

The active core was divided into 37 regions and consisted of 1482 fuel elements,
Individual fuel elements were hexagonal in cross section and aligned with the coolant
channels fiom the reflector elements and MCRBs. During reactor defueling, the fuel
elements are being replaced with defueling elements of identical shape and size.
Hexagonal reflector elements are also loczted to the sides of and below the active
core region. Many of the botiom reflector elements contain boronated graphite in
Hastelloy cans,

Radially outside of and immediately adjacent to the top, side and bottom hexagonal
reflector elements are the large irregular-shaped side reflector blocks. Between the
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floor. A number of instrument and equipment penetrations and wells exist in the
PCRYV heads and sidewalls.

2.2.5 Balance of Plant Contaminated Components

The systems identified below are considered to be the potentially contaminated
balance of plant systems outside of the PCRV at Fort St. Vrain, Decontamination
and dismantlement of these BOP systems are discussed in Section 2.3.4;

System 13 Fuel Handling Equipment

System 14 Fuel Storage Facility

System 16 Auxiliary Equipment

System 21 Helium Circulator Auxiliaries
System 23 Helium Purification Auxiliaries
System 24 Helium Storage System

System 46 Reactor Plant Cooling Water System
System 47 Purification Cooling Water System
Svstem 61  Decontamination System

System 62  Radioactive Liquid Waste System
System 63  Radioactive Gas Waste System
System 72 Reactor Building Drain System
System 73 Reactor Building Ventilation Systemn
System 93 Instrumentation and Controls

System 15, fuel and reflector shipping equipment, consists primarily of the shipping
casks, truck-trailers, spent fuel container, and cask lifting apparatus and is not a pan
of the decommissioning project. These equipment items will be retained under their
separate 10 CFR 71 license or will be disposed of at some time in the future.

A brief summary of the major components in each of the above balance of plant
contaminated systems is as follows:

g 13 - Fuel Handline Eaui

The fuel handling equipment that remains contaminated includes the fuel handling
machine (FHM, Figure 2.2-10), five reactor isolation valves (Figure 2.2-11) and two
refueling sleeves (Figure 2.2-12).

3231
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| The “longer" area is serviced by a movable platform that straddles the longer
| component supported at preselected vertical locations by means of retractable support
| pins. At the bottor of the service platform well, pro .sions have been made for a
| water pool to act as shielding for possible storage of highly radioactive items if this
| should ever be needed.

I

| Ventilation is provided by a fresh air inlet located below the service floor elevation
| and a portable HEPA filter and blower located near the top of the access with ducting
| to the Reactor Building ventilation exhaust. The filter assembly is removable by
| either manipulator. Packaging of highly radioactive solid waste is normally
| verformed in the HSF.

|

| The structural design of the HSF is such that no significant release of radicactive
| material will occur. All radioactive materials will be adequately contained under all
| normal and abnormal conditions to protect the health and safety of the public.
| Adequate shielding and ventilation controls are also provided to protect operating
| personnel.

2234 System 21 - Helium Circulator * uxiliaries

The auxiliary equipment for System 21 was used to provide a supply of high pressure
water for the helium circuiator bearing lubrication and a supply of purified buffer
helium to prevent in-leakage of bearing water into the primary coolant. The major
equipment items include buffer helium recirculators, heat exchangers, filters, pumps,
helium dryers, chemical injection components, containment tanks, and compressors
(See Figure 2.2-17).

2.2.3.5 System 23 - Helium Purification Auxiliaries

The System 23 auxiliary equipment was used to assist in purification of the helium
used as che primary reactor coolant. The major equipment items include filters, heat
exchangers, compressors, and ' “yers (See Figure 2.2-18),

2.23.6 System 24 - Helium Storage Syste~

The primary purpose of the helium storage system was to provide for both storage
and transfer of helium from the reactor vessel and the storage tanks. In addition, the
helium storage system was used in testing the control rod reserve shutdown system
and for various FHM purging operations. The primary equipment items include a
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helium transfer compressor, storage tanks, surge tank, oil adsorber, and high pressure
heltum supply tarks (See Figure 2.2-19).

2237 System 46 - Reactor Plant Cooling Water System

The reactor plant cooling water system (Figure 2.2-20) provided cooli'.g water for
process heat removal from all auxiliary equipment in the reactor plant. Three loops
were provided that formed the PCRV circuit (liner cooling tubes), the PCRV
auxiliary circuit {(closed loop for vanious systems/components) and the =ervice water
circuit (open loop for vanous systems/components). The major equipment items
include surge tanks, pumps, demineralizers, filters, heat exchangers, chemical
injection (tank and pump) and recondenser chiller,

2238 System 47 - Purification Cooling Water System

The purification cooling waer system (two loops) provided cooling water to the
helium purification system heat exchangers. The major components are pumps,
expansion tanks, exchangers and associated piping (See Figure 2.2-21),

2.2.39 System 61 - Decontamination Sysiem

The major equipment items include a water heater, a drying air heater, a filter,
pumps,a solution tank and a chemicai injection system (See Figure 2.2-22), Certain
System 61 piping and manual valves may be used during decommissioning.

2.2.3.10 System 62 - Radioactive Liquid Waste System

The Radioactive Liquiu Waste System is designed to collect and permit sampling,
analysis and monitoring of all agueous wastes discharged from the reactor plant.
Radicactive liquid effluents will be diluted by the cooling tower blowdown flow prior
to release to the surroundin’ surface waters. The rate of liquid waste release, along
with the blowdown flow, will be controlled 1o assure that the concentration following
dilution does not exceed 10 CFR 20 limits, that resultant doses do not exceed 10 CFR
50 Appendix I limits, and that the concentration of tritium in drwnstream surface
waters does not exceed EPA Safe Drinking Water Standards in 40 CFR 141,

The maximum liquid waste transfer pump capacity is 10 gpm and the minimum
allowed blowdown flow setting is 1100 gpm. Ausuming a maximum liquid waste
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release rate and a minimum blowdown flow setting, a dilution factor of 100 is
assured,

All radioactive liquids released are discharged via the: cooling tower blowdown line
to dilute the waste prior to release from the site. Two redundant activity monitors
are provided in the radioactive liquid waste discharge line, arranged in one-out-of-two
logic. Upon detection of high concentrations of gress gamma activity, these activity
moniiors will automatically alarm, shutdown the Liquid Waste Transfer Pumps,
shutdown the Reactor Building sump pumps, and shut the block valves in the liquid
waste discharge line. A flow switch in the cooling tower blowdown line is also
provided to automatically alarm, shutdown the Liquid Waste Transfer pumps,
shutdown the Reactor Building sump pumps, and shut the block valves in the liquid
waste discharge linc on low cooling tower blowdown flow. The liquid waste release
rate, low blowdown flow setting, and high activity monitors are adjusted in
accordance with the ODCM prior to the release. Failure of the selected flow switch
wiil be annunciated in the appropriate contral board and will allow normal closure
of the liquid waste discharge block valves by the plant operators. If the blowdown
flow measunng devices or radiation monitors become inoperable, li-uid effluent
releases may continue as described in the OLCM. Flow rates can be estimated using
Parshall Flume numbers in the liquid discharge pathways.

As shown in Figure 2.2-23, the radioactive liquid waste system includes a 1000
gallon stainless steel lined liquid waste sump which collects aqueous wastes. The
sump is equipped with two vertical pumps. Two liquid waste filters are provided in
the sump pump discharg” .ne. Two 300G galion liquid waste receiver tanks, two
demineralizers and 2 300C gallon Liuid wuste monitor tank are provided. Two liquid
waste transfer pumps are provided for disposition of the liquids collected in the waste
receiver or monior tanks,

The Liquid wast: filters and liqu.d waste demineralizers are the only equipment items
in the radioactive liquid waste system that ' re expected to accumulate significant
quantities of activity. The radinactive liquid weste demineralizers consist of steel
picosure tanks that contain the de:nireraiizer resin in cartridges. Each tank contains
Onw cartridge loadeu with mixed bed resin.  Replacement is cccomplished by
releasing the latch and opening the tank nead, attaching a hoist to the cartridge lifting
lug, and lifting the cattridge ot of the tank. The cartridge can then be lowered into
@ suitable shipping container. Since replacement will take place before exce; s ve
activity levels are built up in a demineralizer, there are no particular radiological
problems invelved with replacing the cartridge.

2.2-10
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exhaust filters for disposal via the gas waste erhaust blowers. If the aciivity
concentration exceeds the preset limits, two interlocked “alves are autom.:.cally
repositioned to divert the gas to the gas waste vacuum ta~k. Diversion of the gas in
this manner activates an alarm in the control room,

The effluent from the gas waste system is released to the plant ventilation system and
undergoes monitoring by two redundant particulate monitors arranged in a one-out-of-
two logic.

Two gas waste exhaust blowers (one standby) are provided to maintain the low
activity inlet header at a slight vacuum and to discharge low activity gas to the
reactor piant exhaust filters for disposal. If the operating blower should fail, the
resulting rise in header pressure will automatically start the standby blower, while an
alarm alerts the plant operator to the trouble.

Gases that enter the system via the high activity inlet header are normally too
radioactive for unidentified or undecayed release and are piped directly to the vacuum
tank. These gas wastes will potentially e of such high activity as to make release
on an unidentified basis impractical. The gas waste system is therefore arranged to
permit identification of the radioisotopes prusent, and thus allow disposal at the
maximum permissible rate on an identified basis.

The gas waste vacuum tan’. collects gas known to be radioactive. This gas is then
compressed by one of the gas waste compressors and is stored in the gas waste surge
tarks. The gas waste vacuum tank is a S00 ft’ tank designed for 15 psig and full
vacuum, and is provided with an ASME Code safety valve set at 10 psig. A liquid
drain tank is provided to accumulate any liquids collected in the vacuum tank for
batch transfer to the liquid waste sumip in the radioactive liquid waste system. The
liquid drain tank is a 10 ft’ tank, designed for 15 psig and full vacuum. The gas
waste surge tanks are 700 fi* tanks designed for 500 psig.

The gas waste compressors normally maintain the operating pressures in the gas
waste vacuum tank and the liquid drain tank between 8 and 10 psia. The stendby
compressor is automatically started if the tank pressure should rise to 12 psia, due
either to a failure of the operating compressor or to a gas flow in excess of the
compressor capacity (50 acfm). The compressors continue to operate until the gas
waste vacuum tank pressure is reduced to 8 psia, at which time the compressors are
automatically stopped.

2.2-13
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Activity of gases normally leaving ihe system is monitored at the outlet of the gas
waste filters. Alarms are provided to alert the operator if concentrations approach
discharge limits. Trip settings are based on the rated flow capacity (80 c¢fm) of one
of the gas waste exhaust blowers. 1f the gas flow rate through the filters should
exceed this rate, the permissible activity release rate could be exceeded. For this
rcason, a high-flow alarm (set at a maximum of 110 scfm) is provided to alert the
operator should blower discharge flow exceed normal. A flow recorder is provided
in the blower discharge line,

2.23.12 System 72 - Reactor Building Drain System

The Reactor Building drain system collects the liquid effluent from various equipment
and piping drains for appropriate disposal. The major equipment items include drain
tanks, sump, pumps, piping and filters (See Figure 2.2-25).

22313 System 73 - Reactor Building Ventilation System

The reactor plant ventilation system provides filtered and heated or cooled air to the
Reactor Building for the removal of airborne radioactivity, for personnel comfort, for
removal of heat from equipinent, piping, and motors, and for control of ambient
temperatire.  The ventilation exhaust filter system is designed to filter the Reactor
Building atmosphere prior to release to the ventilation stack during both normal and
most accident conditions during decomruissioning, The system filters the exhaust air
to remove radioactive particulates and discharges the air to the atmosphere through
the reactor plant vent extending 10 feet above roof ievel. The process flow diagram
is shown in Figure 2.2-26.

Air handling unit 1A or 1B provides recirculated and outside ventilation air to the
Reactor Builaing, the quantity of outside air being adjusted to allow for building
inleakage so as to maintain a negative building pressure and exhavst flow from the
Reactor Building. The system is sized to provide a sufficient rate of air change for
personnel comfort considering void space and expected occupancy oi each area. In
most cases, the ventilation air rate is predicated on the heat removal capability, but
in all cases there is a sufficient quantity of outdoor air passing through esch area to
permit the required occupancy in potentially contaminated areas.

Ventilation air to the refueling floor consists of a mixture of outside air. This air is

cooled or heated to maintain the desired temperature. The ventilation air in this zone
is sufficient to dissipate the heat from external effects, lighting loads and equipment

2.2-15



PROPOSI

SECTION







OSED DECOMMISSIONIN(










4/17/92 PROPOSED DECOMMISSIONING PLAN
SECTION 2

recognized primarily in coal mines, located generally east of Boulder. These faults
have a nortiieast-southwest onentation. Both groups of faults are relatively high
angle faults.

The faults and the minor folds are related to the uplift of the Front Range which
began in Late Cretaceous and continued into the Tertiary. The original field
examination and photo interpretation of the area surrounding the site location failed
to indicate any evidence of recent movement along any of the known faults. There
is no known evidence of any recent seismic activiy in the immediate area to have
caused any subsequent movement.

The subsoils at the site are St. Vrain-Platte River alluvial sands and gravel overlying
Pierre shale bedrock. Generally, 3 to 8 feet of loose to very loose clean sands (with
occasional silty and clay lenses) are underlain by 30 to 35 feet of medium dense, fine
alluvial sands. These sands are underlain with 4 to 11 feet of medium dense to
dense, slightly clay, sandy gravel. Continuing under the gravel, hard to very hard
interlayered sandstone and claystone bedrock is found at depth 46 to 51 feet. Free
water was found at a depth of about 23 feet. Estimated contours of the surface of the
bedrock and the free water level are shown in Figures 2.2-29 and 2.2-30. The
shallow loose sands are capable of supporting only low foundation pressures, ihe
medium dense sand will suppori moderate foundation pressures, and the bedrock will
support high foundation pressures,

2244  Hydrology

The site location is between the South Platte River and St. Vrain Creek about two
miles south of the confluence of these two streams. Surface water rights are owned
in four ditches which traverse portions of the site area. In addition, nineteen shallow
wells are locaied on the site area.

Flow of grour] water on the site is toward the alluvial deposits of both the South
Platte River and Si. Vrain Creek. The contours of the water table indicate that the
flow of ground water is predominately toward the South Platte River Valley (Figure
2.2-30). Much of the ground water comes from the South Platte River and St. Vrain
Creek, such that the water table changes with the flow rate (elevation) in the two
streams. Total precipitation, mo=ily in the form of rain, in the South Platte Valley
is small and contributes relatively little to the ground water.
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The wind records show no dominant direction, although winds out of the north by
northeast segment do occur with the greatest frcquency. The winds are generally
light (10 mph), with higher velocities occurring during various atmospheric
disturbances.

The weather is generally mild. Most seasons are characierized by low humidity and
sunny days. with occasional, short-lived storms bringing precipitation into the aiea.
Relative humidity averages about 40 percent during the day and 65 percent at night.
Thermal radiation losses resulting from lack of cloud cover provide considerable
variation in tevaperature from night to day. Although snowfall may be significant,
the snow cover is usually meited in a few days.

22452 Severe Weather

Tabulated below are temperature and precipitation records for three cities within 20
miles of Fort St. Vrain (see Figure 2.2-27). The recording periods were 1973-1988
(Brighton), 1931-1988 (Longmont), and 1967-1988 (Greeley).

Brnighton

Max. Temp. (degrees F)

Min. Tewp. (degrees F)
Max. Precip. - Day (in.)

Max Snowfall - Month un.

Based on information extracted from archived weather data collected from Fort
St. Vrain's 60 meter meteorological tower for *“e period 1986 through 1989, the
following weather extremes were observed:

Maximum Temperature 104 degrees F n

Minimum Temperature 26  degrees F I

Maximum Wind Velocnz' 48 mnh at wind direction 6.5 degrees SNNE) l!

Seasonally, winds tend to be strongest in the late winter and spring, the season
with high chinook frequency, and again in the summer, when thunderstorms occur
frequently. Strong winds, especially under chinook conditions, have been
observed on various occasions in eastern Cclorado. The chinook winds are
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strengest immen.ately to Jhe east of the mountain ridge and diminish rapidly over
the plains with increasing distance from the mountains

The measurement records at the site fro:n July 1986 to December 1989 reveal a
prevalence of northerly and southerly winds caused by the shallow depression of
the St. Vrain Creek and the South Platte River and by the proximity of the Rocky
Mountains. The meteorological data for this period for the wind speed and
duration and frequency of distribution is contained in Tables 2.2-2 and 2.2-3,
respectively.

Northeastern Colorado has moderate thunderstorm activity. The region near Fort
St. Vrain averages 50 days/year in which thunder and lightning occur. The
majority of these thunderstorms are present from late spring through the summer,

The Fort St. Vrain site is located in a region that typically experiences five
tornadoes per year per 10,000 square miles. The peak tornado activity occurs in
the month of June. According to the National Weather Service, 117 tornadoes
occurred in Weld County during the period 1950-1987.
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TABLE 2.2-1
PUBLIC WATER SUPPLIES WITHIN THIRTY MILES OF

FORT ST. VRAIN
| ms'r.
| MILES MUNICIPALITY
|

POP, TYPE OF
SERVED | SUPPLY
DCWNSTREAM IN THE PLATTE RIVER VALLEY

Wells Alluvium of South Platte River

Wells Aliuvium of South Platie River
Surface | Cache la Poudre River, Colorado-Big Thompson

Project, Nunn and Deadman Creeks |

SOURCE OF SUPPLY

950

| Wells Alluvium
510 Jl Mead 90 Surface | Big Thorpson River and St Vrain Creck _
10-15 I Johnstown 1,200 Surface | Big Thompson River
10-15 i Fort Lupton 4,000 Wells | Alluvium of South Platie River
10-15 } Fredenck 1,500 Surface | Boulder Creek
[ w18 nt 50,000 Surface | North and South St. Vrain Creek -—ﬁ
10-20 I Loveland 30 000 Surface | Big Thompson River
10-15 §§ Bertt oud 3,20 Surface | Big Thompson River
15-20 | Huds o 540 Wells Alluvium
15-20 on 13,000 Wells Alluvium of South Platie River
1,375 Surface | South Boulder Creck
15-20 I Windsor 1.$00 Surface | Greeley
20-25 |l Eaton 1,500 Wells Alluvium
20-25 | Keenesburg 478 Wells Laraiie and Fox Hills formations
Broomfield 20,000 Wells Fox Hills sandsione
Lafayetts 10,000 Surface | South Boulder Creek, Woneks Reservoir
Lousville 6,000 Surface | South Boulder Creek
Lyons 1,340 Surfie | North St Vrain Creek
Timnath 150 Surface | Gresley
Fort Collins 80,000 Surface | Cache la Poudre River
25-30 §f South Adams Water and Sanitary 25,000 Wells Alluvium of South Platte River
Dist. (Cummerce City)
25-30 i Lochbuie 1,000 Wells Alluvium of South Platte River
25-30 § North Huron Water Dist 80 Wells | Fox Hills sandstone
(near Broomfield)
25-30 | Northwest Lhilities Company 15,000 Wells Arapahoe and Fox Hills formations;
alluvium of South Plate River
25-30 | Federal Heights 8,000 Wells | Arapahoe and Fox Hills formations
25-30 | Westminster 60,000 Surface | Clear Creek Wells Arapahoe and Fox Hills formations
25.30 fl Boulder 96,000 Surface | North Boulder Creek
283 E Jamestown 230 Ground | Alluvium
oot
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ABLE 2.2-2
HOURS AT EACH WIND SPEED AND DIRECTION

}D'xé«i.(‘”‘.\ 1-3 4.7 812 i3-18 19 - 24 » 24 TOTAIL !

B T p— ]
e R

50 | 1849.56 |

NE 803.04

e | S

29 ~ ! (.91 | DK 1S

e S E———————

5 |

2G O# K R3 ! R6S 43 |

———————————"———— v—————————

14 SR 4 5 ! 1 A Y |

e ————————————————_




4/17/92 PROPOSED DECOMMISSIONING PLAN

. SECTION 2

TABLE 2.2-3
FREQUENCY OF DISTRIBUTION
FOR EACH WIND SPEED AND DIRECTION

PERIOD Oi RECORD: 1986-19%9
STABILITY CLASS: All Classes

Wind Speed (mph) at 10m Level
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