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US Nuc lear Regulatory Commission 
Attn : Document Control Desk 
Washington, DC 20555 

June 2, 1994 
C311-94-2067 

Wroter's Oorcct Dial Number: 

(717) 948-8005 

~ubject: Three Mil e Island Nuclear Station, Unit 2 (lMI-2) 
Operating License No. DPR-73 
Docket No. 50-320 
IMI -2 Cork Seam 

Dear Sirs: 

The purpose of this letter is to provide the NRC a summary of the actions taken 
to modify the cork seam joint at lMI - 2 (Attachment 1). This information is 
being provided as a followup t 1. discuss ion!; hetween the tlRC tmR staff and GPU 
Nuc lear that took place on January 5, 1994. 

Pl ease contact John Schork, TMI Licensing Engineer, at (717) 948-8832 if you 
have any questions regarding thi s report. 

JSS/emf 

Attachment 

Sincerely, 

' ) .. : _) ,.. . ,; . f ,· ... 
T. G. Broughlon 
Vi ce Pres ident and Director, TMI 

cc: M. G. Evans - lMI Sen ior Resident lnspPctor 
L. II. lloonus Project Manager 
T. f. Martin - NRC Regional Admini strator, Region 
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BACKGROUND 

----~-------- ----~--~-------~, 

TI1I -2 CORK SEAr1 HOOIFICATIDriS 

The lMI-2 cork seam is a construction joint between the various major facility 
structure~. Its purpose is to allow for differential expansion between the 
adjotning building structures ~nd to attenuate any vibration or movement that 
may occur during a seismic event. The seam consists of a I to 2 inch space 
between adjacent concrete floor/base mal slabs. The gap is filled with a sheet 
cork material that was placed in position during the concrete pour. The bottom 
of the seam is se.1led to prevent groundwater intrusion ft·om below by a PVC 
plastic water stop that bridges the adjacent slabs at a depth of about 
60 inches below the top of the slab (42 inches in some areas). A plan view 
showing the extent of the cork seam is in the attached Figure I, and a 
cross- section showing the details of a typical portion of the cork seam is in 
f-igure 2. 

During the TMI - 2 accident in 1979, the cork ~earn was im:nersed in contaminated 
accident water in the Auxiliary Building's Seal Injection Valve Room (SIVR). 
leaving the cork saturated and contaminated with radioactive material. In the 
years since the accident, attempts to contain the contamination have not been 
fully successful. In addition, the conlaminat ion has beer. spreading. in both 
direrlions from the SJVR along the cork seam. The spread of contamination has 
been exacerbated by significant in- leakage of rain watet· in several areas of 
the buildings containing the cork seam. As rain water entered through various 
leakage pathways. it would collect in low areas. enter into the cork filled 
joints. and in some areas flow over the lop of the contaminated joint. This 
caused migration of the radioactive contamination along the cork-filled joint 
into previously uncontaminated areas. In some areas. it resulted in the spread 
of contamination into the concrete surfaces of the floors necessitating 
considerable effort to monitor. control. and. in some cases. to decontaminate 
the areas. 

1\s the plant was preparing for entt·y into Post-Oefuel ing Monitored Storage 
(PDMS). two apparent safety concerns were identified involving the contaminated 
cork seam . 

The first concern wa ~ whether or not there was a potential for contamination in 
the cork to be leached out through the bottom water stop into the groundwater 
beneath the base mal, thus creating an environmental release of radioactive 
material. A study of the hydrology of the site was undertaken to determine the 
significance of this environmental concern. After considerable study, it wa s 
concluded that the hydrology and geology of the 11nderlying strata is such that 
any significant breaches in the cork seam water stops or the water proofing 
membranes would result in groundwater intrusion into the plant structures. The 
probability of contaminated wat er leaking from the cork seam out into the water 
table is extremely low. 
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IMI-2 CORK SFAM MODifiCATIONS 

I he second concern was the potentia I for further spread of radioactive 
con laminat ion fr·om the cork fi lied joint into the plant/floor· areas that are 
not frequently surveyed . lhe spread of contamination would present a potential 
for personnel contamination during PDHS monitoring activities, and a potential 
for environmental release if it spread into uncontrolled areas of the plant. A 
project wa s undertaken to identify the sotwces of water intrusion that causes 
the contamination ~predd, repair, a~ practical, the in leakage p~lhways , and 
~raJ the lop of the cork filled joint in such a manner that any remaining 
in leakage of rain water or surface water runoff WOIIId not infiltrate and leach 
out of the contaminated cork. 

CURHINl CO~DITIONS 

follow1ng an extensive inspection of the buildings, it was determined that the 
primary sources of water intrusion into the cork scam involved rain water 
leaking in through roof flas hin~1s . the verticdl construction joints between 
adjacent s truc ture~. and the horizontal joint between the Reactor Building (RB) 
wall and the concrete s lab at grade level around the outside areas of the RB . 

lhe vertic.11 joint between the fuel llandling Building (fiiB) and the RB al the 
southweo;t corner of thP FIIB wa s badly deteriorated .1nd the bond between the PVC 
wat er s top and the stainless steel vertical water slop had broken . The poor 
condition of thi ~ joint allowed rain water to seep through into the annulus 
area and directly onto the surface of the cork seam. This water would then 
flow through the cork seam in the annulus and out to the SIVR and become 
contaminated. The joint wa s repaired by insertion of a compressible 
polyurethane sheet material from elevation 305' to 345', and covering the lower 
portion with new flashing. The upper areas were re-caulked and a water 
drainaqe channel wa ~ installed to allow water leakage from above to drain to 
the outside rather than into the building. 

Wat1•r wa s ent ering the corridor that runs from the H-20 area to the FIIB 
annulus. rhe corridor roof consists of a concrete slab that abuts the RB wall 
Jt e levation 305'. The joint between this slab and the RB wall was leaking and 
therP were cracks in the slab that may have contributed to some i11- leakage. 
rhe cracks and the joint were sealed by injection with an expandable 
polyurethane foam sealant. and the construction joint was covered with a 
built - up flashing arrangement. 

Simi larly , the joint between the RB wall and the H- 20 area cover slab (at 
elevation 305" between the RB and the north wall of the lurbine Building) was 
leaking in some places. lhis joint wa s scaled by injection with an expandable 
polyurethane foam material. In addition, the metal . flood covers over the RB 
wall buttresses were resealed. In one case the flood cover was removed. 
spa lled roncrele on the seali ng surface wa s repaired. and the cover wa s 
rPinstalled with new attachment bolts. 
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Water wa~ leaking into theM 20 area through the vertical and horizontal 
con!>truction joints between the RB and the RB Equipment !latch Building, and 
po-; ~ ibly throu~Jh cracks in the concrete roof of the tquipmcnt !latch Building . 
lhe:;e .1reas were rrpai•·ed using a s imilar techniqu!! of injection of a foam 
~ealant . 

lhr roof over the RB Personnel llalch and the llot ln~trument Shop (Control 
£luild1nq fast) was deteriorated. lh£> buill- up roof membrane wa s removed, 
cT.llk '> 111 lhr concrete s lab were •·£>paired by foam injection. and the roof 
drot1n o; wrrr rlP.trrd of debri s to fll"Omote proper run off and drainage from thi!> 
arra. In addition, the joint!> between the roof s lab at elevation 342' and 
.Hijoininq vertical wall s were scaled by foam injection and roof flashing wa~ 
rrplaced where appropriate. 

lhP repair\ hdVC !> ignificantly reduced the water intrusion into the cork filled 
j<nnl. and. in some arNs, the in - leakage has been totally eliminated. There 
are \Omc arra:; where the vertical building joints extend below grade and are 
not ea!.ily arr es!.ible and still contribute to some rain and su.-face water 
1ntru!.ion . lo•· example. the joint where the Air Intake Tuunel adjoins the 
Set·v1re Building still leaks during pedod!. of heavy rair •• and it appear!. as 
Uwu~Jh f1wthrr repairs may requil·e teuing out sections of the Unit 1/Unil 2 
corr1dor floor to gain acces !. . There are no plans at this lime to pursue 
furthl'l" rPpaiJ·s of thi s nature as we believe that the in - leak;:,ge has been 
rf'ducrd to rnan.1geahle levels. lo date .• 1bout 425 gallon~ of water has been 
pumped from the cork S{'am and was transferred to the building sump for 
proce!>s ing. 

l~nd1fi catiun!> hotve been made to t.he cork scam to allow p£>riodic monitoring of 
the w.1tcr level!> in the joint. to pc .. uil pel"iodic water removal. and lo prrvcnt 
watrr and contamination migration within the cork fillrd joint. Figure I shows 
the locations where the cork sram wa ~ pPnrtrated and modifications performed . 
At locations S 2. S-6. S- 7. S-8, dod S 9. 1 inch diameter holes were drilled 
1nto the cork '>t'am to a depth of about I inch above the PVL water slop. A 
Jlerforat{'d lube wa s insertPd into thrsc monitoring holes and acts mucn like a 
conventional well -point in providing a means of pumping accumulated water out 
of the ~ram in lhP VIcinity . Al so. the monitor pipes have been fitted with 
bubhle•· dPvices that allow mea su1·ing of the water level in the holes. 

At location~ S- 1. S 3, S-4. S-5. and S- 10. a 4 inch diameter hole wa s core 
bured to penetrate the cork and the adjacent concrete c;lab on hoth !>ide!. of the 
seam. lhese holes extend down to the surface of the PVC watH stop. When 
these hole\ were drilled. the bottom wa c; car{'fully probed with a blunt 
in~lrumrnt to verify that thr hole had actually reached the water stop and to 
verify that the water stup had not brcn breached and the material wa!. !.till 
pli.lblr . Whl'rf' po '>s iblc. the watm· !>lop wa s visually inspected. lh{' hole wa~ 
then filled with a moi sture activated expandablr poly11rrthanr foam material 
that will bond well w1th bo1h tlu.• concrPtr and tht• wat er s top matel"ial. llwsr 
local ions !>rrve ac; dam'> that will blork watrr miqrat ion within the cork scam. 
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~otlljfiUJl!G ACI IVITilS 

Jl!J - 2 CORK S[AM MOUirJC '1 lOllS 

lo prevrnl any additional spread of contamination from the cork scam in the 
futurt'. work is prcsenll y in progress to in~ ta 11 a sea I over the lop of the 
tork f i ll«!rl Joint. The work involved excavating about 3 inches of cork from 
thP top of the joint along all accessible areas of the full length of the seam. 
ThP roncrrtP cdgr~ will be surface prepped and primed where required, an open 
11•ll polyurethane fo.un backer bar will he packed inlo lhe joint. and the lop 
I 1nrh of the JOint will be filled with a pourable polysulfide sealant. The 
matprialo; cl10~en for this modifi cation are expected to provide a very light 
bond w1th thr concrete and provide a good pliable contamination barrier over 
thP '> >~rface of the cork seam. lhe installation of this modification is 
PXpPcted to be Lomplete by the July 1994. 

Thr monitor1ng holes will remain intact after installation of the lop seal 
dP '>L ribed above . lhis will permit continued monitoring and sampling of the 
watnr that may enter the seam and rrmoval for processing as required. ~ 
program I S 1n plarr for continued monitoring of the water level in the cork 
'>P.1m hy thf' POl-IS Staff. If water levels begin to increase. the water will be 
pumprtl out for process ing as needed. 
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