Radwaste and Primary Water Processing
~ to Effectively Manage Tritium
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Braidwood is fourth quartile for liquid tritium released:

Issues

Note: 2003 is the iast full year for which industry data is available.
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Braidwood Effluent is Affecting Groundwater and Residential Wells along
the Blowdown Line:
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Issues (cont)

Elevated Tritium in the Groundwater

e Drilled over 100 s‘amplé wells and taken approximately 160 samples to
characterize the extent of the elevated tritium levels.

¢ (Contacted local residents potentially affected and sampled private
ponds and drinking water wells. In addition to frequent individual
" contacts, the station has held one meeting with residents and is
planning a second meeting.

¢ In the process of conducting a blowdown line integrity test and
determining if additional testing is required.

* Notified regulatory agencies. The team is in the process of responding
to a notice of violation received from the lllinois EPA. This response
will contain an overall outline of the station's proposed corrective
actions. | -

* In the process of completing a root cause investigation. -
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Short-Term Plan | | Exe n.

Nuclear

Criteria:

e Enable Braidwood to operate without liquid radwaste
~discharge.

S s B e e e e s

e All equipment installéd and operational before 4/1/06.

e Meet all requirements (e.g. chemistry limits, regulatory
requirements) for safe, effective operation.

e Achieve goals for the lowest possible up-front and
ongoing cost.
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Actions — Braidwood Recycle Team

Short Term (starting immediately through the next 1-3 years) Nuclear

» Release tank liquid discharges were suspended at Braidwood Station

 Team develop methods to allow continued operation with zero liquid release
from release tanks

* Water management
- Reduce inputs to radwaste |
- Deborate using resin when RCS boron < 200 ppm
- Water management and effective use of installed demineralizers

- Outage water management (e.g. loop fill source)
Long Term:
e Operate the plant as designed (recycle primary water)

- Benchmarking revealed best-practice is to operate boric acid evaporators and reclaim
- primary water to the PWST

- On-line and outage water management

- VigorouSIy avoid introduction of non-contaminated water into plant drains
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Braidwood Recycle Team

Jeff Odeen (Project Manager)

Bob Claes (iSagacity, inc. -
Braidwood Project Management)

Dan Radice (Bfaidwood Engineering)

 Ray Rosczyk (Braidwood System
Engineering)

Molly Woodard (Braidwobd System
Engineering)

Mike Gagnon (Braidwood RP)
Larry Brooks (Braidwood Operations)

Brian Bergmann (Braidwood
Operations) -

Nuclear

~ Joe Williams (Sargent & Lundy)

Dave Moschetti (Duratek
Technician- Braidwood
Radwaste)

Tony Didgeon (Duratek)
Darold Morris (Duratek)
Miguel Azar (Cantera Radwaste)
Dave Morey (Cantera Chemistry)

Jeff Drowley (Cantera Engineering)
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Significant Resin Management
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Implications

* Pre-outage deboration with resin starting at ~ 250 ppm boron
e Spent resin tank manipulations and resin shipments
¢ Qutage cleanup demineralizer strategy
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Strategic Water Management — Issues and
Objectives | |

Can we prepare HUT water pre-outage to use in combination with boration to make

- up for volume shrinkage?

Adjust the timing of boration (where possible) and adjust boration rate to better
coincide with cooldown so that boration is compensating for shrinkage as much as
possible.

Only borate RCS to approximately 1700 ppm (slightly above COLR limit) during
shutdown. This will reduce the amount of dilutions required during startup.

Raise the admin limit for BAST boron if possible. The limit is currently 7700 ppm
boron.

:\Aanage pressuﬁzer and/or VCT level to accommodate iniﬁal boration for the P11
imit. :

Re-use RCS drain water (loops, PZR, draining to flange) for RCS fill & vent. This
water will require purification during the outage. The HUT recirculation rate through
the AB condensate demineralizers is only 50 %pm. The RCS drain path is to the

IRCDT, then AB condensate demin, into the HUT. Don’t use blended flow to fill the
00pS.

Evaluation to add peroxide after RCPs are off and LSIVs are closed?
Pre-outage activities related to resin management will increase significantly to

- accommodate deboration from 250 ppm using resin.

Eliminate the practice of using 2 demineralizers in parallel during RCS cleanup to
reduce resin transfer water and accommodate de-boration with resin.

Fill the transfer canal with HUT water pre-outage and leave the transfer canal filled
post-outage.
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Nuclear

AUXILIARY BULLDING .
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Nuclear |

¥

B

) €L 439 -0
FLR. EL 828'-if CaLs. o-17 \/ PROPOSED CHANGE 1O
£ ¥ AUXILIARY B NG WASTE YSTEM
; : B PO ) FOR TRANSFERRING "CLEAN WATER' TQ THE SX
ALRY vALVE ATID wALVE P M F R RA N Y T M
C > AUk BLDD. | TURS BADG.
] emxgamo
NEW %. BLDG. WaASTE LAKE
— ASTE .
3 coteerion TN REAMENT  Jrti
FIR. L. «a1v-& BOIDITA
£ r 4
L ] 00,
W v Fmt/%n.
— FILTER sup
FLH, EL. 388 -
. FLH. EL. 388 . %
HEW §
—] 1 f =
FLR. EL 364'-0 %f
{BOTToh )
S seoy J
€L 3508
NIW COLS. 0-12 ~NEW
— i )
FLR., Fi. Y46 -
F r
Sx PUMP ROOM QL. 33y -8 B2 FUMP ROOM : 5
(UNIT 1 SI0€) A LOLS. P-1) (UNIT 2 SIOE) o0LS. P-23 A
[ SLMP PUMP [l SUMP PUMB
FLR, EL. 330 -8

\ T

X8OG~ - aux, BLOG—"" h
SX PUMP RODM — SX PUMP ROOM
FLOOR DRaIN TLOOR TRAIN SuMP FLODR DRAUN FLOOR DRAIN Sump

13




NP ok Sk = 2 I RS S

Recommended Radwaste Processing and
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Process inputs to liquid radwaste from floor drains, equipment drains,
reactor coolant letdown, and outage water movement using the

existing treatment system and additional equipment as follows:

e  ALPS | (existing system) — filters and demineralizers to remove > ~ 99 %
% of all radionuclides from waste stream (except tritium) -

. Reverse Osmosis — to separate contaminants such as silica, boron,
hardness, alkalinity into a concentrated waste stream (much more
efficiently than removal using ion-exchange). The waste stream
would be stored for further processing, opportunistic disposal (with
other waste), or shipped for vendor processing

R T R AR

e ALPS 2 - demineralizers to remove impurities remaining after reverse
osmosis, and purify the water to reactor coolant makeup
specifications. This water will then be recycled to the Primary Water
Storage Tank, discharged via liquid effluent pathway, or further
processed for release via gaseous pathway using a boiler (see below)

e Boiler (optional) — convert liquid stream to steam so that water (and
tritium) can be released via a gaseous release pathway within UFSAR
limitations 14
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Radwaste Processing and Recycle System

Nuclear
/ Existing equipment installed and in service at Braidwood

RO Unit to Reduce Boron as much as possible

0A MT

T‘ %
E Rad Clean-Up

32 gpm

h 3

High Boron
Waste

" Dilute/Release
lTHTHTl Liners
Dry Disposal

Temp Tanks

What Minimum Boron Conc is Possible? Forward FlowRate?

Reduces
Remaining
Boron and

Activity Low Boron
| Low Activity ,
o ALPS2 H3 Water - Temp Tanks

Possible Uses

Release
Boiler
RCMS
One PW3ST

ALPS = Advanced Liquid Processing System
16
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Processing and Recycie Sotution Nuclear

. 2005 Costs:

Planning and logistics
Design and drawings
Engineering and Pre-Operational Testing
Equipment configuration
Equipment leases
e Tanks
e Reverse Osmosis
e ALPSII
o  Boiler
3 Spare Pumps and 2 Sets of Sea Water RO Membranes
Procedures
Mobilization
Transportation
Setup, installation, shueldmg and hose package
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Total Capital Purchase VJ
Total Capital Leaseﬂ
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Total 2005 Cost
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transportatlén and disposal co.'st)' |

'fbta.lrllspOsal Cost (Liner, PUféhase tanspory

»,;Vendor Techmcaans (3 Addmonal Techs, 24/7)
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| | -'Total Capntal Equupmentz
. Total 2007 fCostﬂ. |

W@

"‘-:-"?Medla (purchase of resin and f:lter medxaj | R
" Equupment Leases (Ronxmn head/Boiler Renta r

;:Vendor Techmc:ans (3 Addmonal Techs 24/7)
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Total Capital Lease:
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- szmg expense. mcluded

250,000 gallons storage tanks is 'neanng capac:ty (205 000 gallons of: bonc ac:d concentrates), requmng addtt:onal
storage capacity or processing. The waste stream can continued to be stored for further processing, opportunistic

- disposal (with other waste suc_h as (Blowdown resm ), or shlpped for vendor processmg $3.1M for2007 based on curvre'nt
- _,‘.Buratek oontract 143 rates . .

Total Disposal Cost (Liner, purchase, transport) - .

20

P




