UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Nuclear Regulatory Commission

(Low-Level Radioactive
Waste Storage Facility)

(Browns Ferry Nuclear Plant,
Units 1, 2, and 3)

In the Matter of )
) Docket Nos. 50-259 OLA
TENNESSEE VALLEY AUTHORITY ) 50-260 OLA
) 50-296 OLA
)
)

TENNESSEE VALLEY AUTHORITY'S RESPONSE

TO APPEAL BOARD ORDER

On May 17 the Appeal Board issued an order that, although

recognizing a lack of jurisdiction because the proceeding was before
. the Commission for review, requested that TVA and NRC staff counsel

explain why TVA's November 3, 1981 submittal was not contemporane-
ously provided to the Appeal Bozrd which then was considering the
matter.

TVA recognizes its obligation to make available to the
Board and other parties all new information material to the issues
before it and regrets any misunderstanding about the November 3, 1981
document. TVA certainly had no intention to mislead the Appeal
Board. TVA received a copy of the NRC staff counsel's November 24,
1981 letter to the Chairman of the Appeai Board, transmitting the
original and amended application and TVA's environmental assessment

as requested. Having received that letter, TVA never considered that
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the Appeal Board might think it needed anything more. TQA would have
immediately provided to the Appeal Board copies of the application
and any other related documents had it been so requested.

In any event, TVA does not believe that the November 3
submittal was material to the issues before the Appeal Board, and
whether or not the Appeal Board had the document, its decision should
not have been affected. The document referred to did not amend TVA's
July 31, 1980 application for storage of low-level radioactive waste
(LLRW), as amended on November 17, 1980 which the Appeal Board had
requested and received. It merely updated the application to reflect
questions and responses exchanged between the NRC staff and TVA. It
is a normal practice for an applicant from time to time during the
course of an application to update licensing documents by incorporating
in them all of the then current information and commitments generated
during the course of the NRC staff's review.

The information in the update essentially dealt only with
the health, safety, engineering, and security aspects of five-year
storage. By contrast, the proposed contentions being considered by
the Appeal Board related to TVA's alleged long-term LLRW storage and
volume reduction plans and the cost of decommissioning. That portion
of the update in which these matters were mentioned (update section 1.3)
discloses no new information. Section 1.3 of the update at page 1-3
identifies the need for five-year storage and its independence from

volume reduction, which is still under consideration by TVA. This

discussion is fully consistent with TVA's statement in its briefs to




the Licensing Board (May 8, 1981 brief at 2-4, 9) and the Appeal Board
(appeal brief at 4-5, 21-22 n.9) as well as those made at the prehearing
conference by counsel (tr. 24, 71-73). Thus, the update contained
nothing new that was relevant and material to the matters then under
consideration by the Appeal Board.

Under these circumstances, the Duke Power Co. case cited by

the Appeal Board is completely inapposite. In that case, In re

Duke Power Co. (William B. McGuire Nuclear Station, Units 1 & 2),
ALAB-143, 6 AEC 623 (1973), and its progeny (In re Duke Power Co.
(Catawba Nuclear Station, Units 1 and 2), LBP-75-34, 1 NRC 626 (1975),
and ALAB-355, 4 NRC 397 (1976)), the new information at issue was
clearly relevant and material to the specific factual dispute under
consideration. In this case, the update disclosed no new information
relevant and material to the questions before the Appeal Board.

Thus, TVA had no obligation to provide the document to the Appeal

Board.



So that there will be no question about what information
has been supplied to the NRC staff, enclosed with this memorandum are
copies of all documents TVA has sent to the NRC staff about this

matter.

Respectfully submitted,

el ooy

General Counsel

Tennessee Valley Authority

Knoxville, Tennessee 37902
Telephone No. 615-632-2241

FTS No. 856-2241

$

Lewis E. Wallace
Deputy General Counsel

Jamés F. Burger ,
W. Wa l_t.g kc>che :

Attorneys for
Tennessee Valley Authority

X

Knoxville, Tennessee
May 27, 1982
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400 Chestnut Street Tower II
April 7, 1982

Director, Office of Nuclear Material Safety -
and Safeguards
Attention: Mr, L. C. Rouse, Chief
Advanced Fuel and Spent Fuel
Licensing Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Rouse:

In the Matter of the ) Docket No. 30-19102
Tennessee Valley Authority )

Please refer to L. M. Mills' letter to you dated November 3, 1981 in
which we submitted an updated amendment to TVA's July 31, 1980
application for the 3torage of low-level radioactive waste at the
Browns Ferry Nuclear Plant. We are submitting a few changes to that
submittal which are minor in nature but warrant your attention.

Accordingly, please change the submittal to reflect the enclosed
corrections.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

Ll

M. R. Hisgn urg
Nuclear Engineer

Subserid d sworn before
me this :Z:&‘—_day of &me_waz.
Tl A Wit

Notary Publie

My Commission Expires Q"Q]"’F¢

Enclosure
ce: See page 2
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Mr. L. C. Rouse . April 7, 1982

ce (Enclosures):
Mr. Charles R. Christopher
Chairman, Limestone County Commjssion
P.0. Box 188 - =
Athens, Alabama 35611

Dr. Ira L. Myers

State Health Officer

State Department of Publie Health
State Office Building

Montgomery, Alabama 36104

Office of Nuclear Reactor Regulation
Attention: Mr. Darrell G. Eisenhut, Director
Division of Licensing
U.S. Nuclear Regulatory Commission

Washington, DC 20555

U.S. Nuciear Regulatory Commission

Region II

ATTN: James P. O'Reilly, Regional Administrator
101 Marietta Street, Suite 3100

At anta, Georgia 30303

Mr. K. D. Fagan, Supervisor - Nuclear
General Electric Company

832 Georgia Avenue

Chattanooga, Tennessee 37401
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ENCLOSUFE

CHANGES TO BROWN FERRY NUCLZAR PLANT
LOW-LEVEL RADIOACTIVE WA:TEZ AMIN.LED APPLICATION
DATED NOVEMBER 3, 1381

Page 2-9, Section 2.2.2.2.1, last sentence, should read,
"Before offsite shipment of a previously stored liner, the
liner will be dewatered to remove any accumulated.water to meet
the State of South Carolina free-standing water criterion."

Page 2-11, first paragraph, delete the following sentences,
"While retandation of bacterial growth should occur to a level
of 2.7 x 10" pCi/ml, a biocide can be added to the waste to
prevent bacterial decay during storage. This biocide will be
compatible with the container and waste form."

Page 2-12, first partial paragraph, add the following
sentences, "Other liners fabricated under similar
specifications by TVA or vendors may also be used. As an
option, high-integrity containers meeting the requirements of
the State of South Carolina may be used for storage or
disposal.”

Page 2-12, Section 2.2.3.2, second and third sentences should
read a3 follows, . . . "Liners to be used for onsite storage
are coated on the exterior surfaces with one coat of primer and
twc coats of alkyd gloss enamel and on the interior surfaces
with one coat of a two-part epoxy coating to a minimum
thickness of eight mils. These coatings are applied with
sufficient quality control to ensure that uniformity and
minimum thickness requirements are met."

Page 2-13, first incomplete sentence, add the following
sentence, "High density polyethylene is used te construct high-
integrity containers,”

Page 2-13, Section 2.2.U4, first sentence should read, ". , .
chemical attack from the liner contents and the enamel coating
precludes, ., ,"

Page 2-13, Section 2.2.5, add the following sentence, "One-
percent water is allowable in high-integrity containers."



10.

11.

12.

13.

-2-

Page 2-15, Section 2.6.1, last paragraph add the following
sentence, "Subsequent to the initial monitoring, program
samples of the ground water will be taken as warranted.,"

Page 2-15, first incomplete sentence should read, ", . , fires
will be fought by specially assigned personnel of the BFNP
fire brigade." :

Page 2-15, Section 2.6.2, end of the second paragraph add the
following sentence, "During resin liner handling operations,
administrative controls shall be implemented to ensure
individuals not associated with the handling operations are not*
located in the immediate vicinity of the OSF."

Page 3-1, fourth paragraph, second sentence should read, "Drums
will be stored up to four layers high."

Page 3-2, third paragraph, last sentence should read, "Sampling
wells in the storage area could be checked to indicate if any
radiocactive contamination has reached the underlying aquifer.”

Page 3-5, Section 3.2.1.2.1, first paragraph, delete, and
replace with the following paragraph. :

"Eecause of the high cumulative dose rate expected from stored
containers within a module compartment, there will be no direct
visual inspection of the liners. Instead, remote television
monitors will be used during liner placement to observe liners
already stored within a module cell, After it is filled, each
cell containing dewatered resin in steel liners will be opened
on at least a quarterly basis and the contents will be examined
using the remote television monitors to detect signs of
swelling, exterior corrosion of the liner, and breach of
container integrity. In partially filled cells (three liners
or less), the tops and sides of the liners will be visible
using television cameras. 1In cells containing four to six
liners, only the top row will be visible from above. Some
portions of the sides of the liners on the bottom row are also
expecied to be visible through the grating that separates the
two levels of containers. To ensure maximum container
visibility, TVA will administratively restrict dewatered resin
storage in steel liners to three liners per cell (the top row
will be empty), or to the three liners in the top row of each
cell with solidified waste on the bottom row unless prohibited
by waste volumes. Television monitors will be used to ensure
that occupational doses during monitoring are kept as low as
reasonable achievable. High-integrity containers, 1if used,
will be visnally examined on an annual basis. Solidified waste
requires no visual inspection to verify container integrity.m



14,

15.

16.

17.

18.

19.

Page 3-5, Section 3.2.1.2.1, second paragraph, last sentence
should read, "TVA will take measures to vent stored liners in
the nuclear plant."

Page 3-6, Section 3.2.2, last paragraph which is continued on
the following page, should be deleted and replaced with the
following.

"No air sampling equipment is built into the module since no
gaseous releases are expected from the sealed containers.
However, an air sample may be pulled through the compar.ment
sump liquid sampling connection. TVA will take an air sample
from a module compartment through this sampling connection
before opening a module cell if the compartment has been sealed
for two months or longer. The sample will be analyzed for
explosive gases and airborne radioactivity before the cell ecap
is removed. Detection of significant concentrations of these
gases will require that the compartment be cleared before a
cell cap is removed. The compartment atmosphere will be
removed using a portable air pump and filtered through a
portable HEPA filter., The filter effluent will be monitored
using a portable radiation detector and released to the
atmosphere. Although, as stated previously, no gaseous
releases are anticipated from sealed containers, this method
will preclude the possibility of unmonitored releases from the
storage modules."

Page 3-7, third paragraph, second and third sentences should
read, "Detection of radiocactive releases in a module will
require an intensive check of all containers and the inside of
the module to determine the source. Corrective actions,
ineluding repackaging of a leaking container will be
undertaken."

Page 3-7, Section 3.2.3, first sentence should read, "Sampling
wells in the storage area could be checked to indicate if any
radioactive contamination has reached the underlying aquifer.,"

Page 4-3, Table 4.1-1, replace with attached Table 4.4-1.

Page 4-11, Table 5.1-1, replace with attached Table 4.5-1.




Table 4.1-1

BROWNS FERRY NUCLEAR PLANT - MAJOR ASSUMPTIONS FOR_RADIOIOGTICAL ASSESSMENT OF FIVE-YEAR

Ceneral
Type of Waste

Activity

Resin Isotepic Breakdown

OSF Operational Releases

ONSITE LOW-LEVEL WASTE FACILITY

LLW - miscellaneous non-volume reduced trash and spent resins

9,875 Ci/yr - resin
113 Ci/yr - trash

About 89 percent Cs-137 and Ba 137m, 1 percent Co-60, 2 percent Co-58, 7 percent

Ce-134 and 1 percent other fission, activation, and corrosion products.

'

Under normal operation, any potential leachate in the storaée modules will be collected and sampled prior to
release. However, it is postulated that due to operator error or equipment malfunction, a certain portion of
the estimated annual leach reaches the river via ground water.

Maximum Stored Activity

Annual Leach Fraction

Travel Distance to River
Ground Warer Velocity
Total Soil'Poroslty

Bulk Soil Density

Distribution Coefficient
(Kd)

Releases are assumed to «ccur when the activity in the OSF reaches a max{imum
(at 5 yrs.). The 5-yeai activity 1s estimated at about 4.2x10% ci composed
of essentially all Cs-137 and about 0.022 percent of Sr~90.

I percent of the 5-year activity is assumed to leach out of the storage
container per year. '

700 m (2,300 rt)

1.5 m/d (5 ft/d)

50 percent

1.6 g/cm3 . ' ;
500 em3/g for Cs and 50 em3/g for Sr-90

£~%



Table 4.5-1

BROWNS FERRY NUCLEAR PLANT - DOSES FROM INTEGRITY MONITORING

person-rem/vr
Crane Operator or Flagman
Exposed primarily to a skyshine field of 5.2)(10-3 R/h for 170 h/yr from the 0.9
quarterly inspection of resin liners contained in 125 module cells
Manual Sampler
Exposed to a direct radiation field of 200 mrem/h for 2-h/vr from the manual 0.4
sampling of tne control resin liner contents once per quarter
Alr Sampler
Doses are included under monitoring personnel in Table 4.2-1. Air sampler dose
contributes about one half of the monitoring personnel dose listed
Doses in Unrestricted Areas mrem/yr

Due to skyshine during visual inspection of cell liners

1. Non-nuclear workers - exposed o }28x10-3 mR/h, 170 h/yr 0
2. Site Boundary - exposed to 6.0x10 galh, 170 h/yr 10.
3. MNearest Resident - exposed to 4.4x10"~ mR/h, 170 h/yr 0

oo

11~%



400 Chestnut Street Tower II

October 22, 1981

Director, Office of Nuclear Material
Safety and Safeguards
Attention: Mr, L. C. Rouse, Chief

Advanced Fuel and Spent Fuel
Licensing Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Rouse:

In the Matter of the )

Docket No. 30-19102
Tennessee Valley Authority )

~ In response to your letter to H. G. Parris dated August 10, 1981, we are
providing responses to your questions and the request for additional
information on TVA's July 31, 1980 application for the storage of low-level
radioactive waste at the Browns Ferry Nuclear Plant.

If you need any additional information, please let us know,
Very truly yours,
TENNESSEE VALLEY AUTHORITY
) 1 Mg

L. M. Mills, nager
Nuclear Regulation and Safety

. 3ubseribed gz sworn to before
N me thi$£22 ay of October 1981

Notary Public

My Commission Expires %.,2.,&

KPP:RHS:BT
Enclosure: 40

?

ec: See page 2
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Directar, NFfirg of Mealear Msgarial .72
and Safequards

“epsher 27, 1571

-
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ce (Enclosure):
Mw, fha=)2:3 R, Thriatophas
Chatrran, Limestone County Conmission
P.N. Bev 198
Attens, Alabama 35611

Ve, ¥. D. Fasan, Superviscr - ‘uclear
Gonergl Clectria Commany

£32 Georzia Avenue

fuattannsTa, TenntnNIn IThN2

D=, Tea L. Vyers

tate Health Officer
State Departmant of Publie Health
State Offtce "uilding .
Yientgntery, Alabama 36£bu

neetce »f Meelcar Reactor Rezulation

Attn: ¥r, Darrell G. Fisenhut
Diviation of Licansing

U.3. Nuclear lNesulatory Coumission

Vaghincten, DC 20875
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BRONNS FERRY NUCLEAR PLANT (B¥NP) 1
LOM-LEVEL RADIOACTIVE WASTE (LLRW)
STORAGE FACILITY LICENSE APPLICATION
NRC QUESTIONS AND REQUEST FOR ADDITICHAL INFORMATION

NRC QUESTION
1.

Resin Characteristics and Container Integrity

Historically, there have been several accidents involving resins stored
in a radiation field that have caused considerable damage. More
recently, safe storage of TMI-EPICOR loaded resin liners for long
periods of time has beesn questioned; with estimates of liner
perforation ococurring in 15 to 19 months. Although these situations
say not be direotly applicable to your proposed action, we have similar
oconcerns regarding the adbility of the storage containers to maintain
their integrity for the duration of stora,s. Based upon the
information in the application and discussions with the TVA staff
(March 18 and 19, 1951), thare is insufficient information to support
any oconclusion regarding container integrity and potential probdblems
with five-year or life of plant storage of wastes, in particular spent
fon exchange resin liners. We therefore request you to provide us with
an evaluation of potential problems and the ability of waste storage

containers to maintain their integrity during the five-year license
terz and life-of-plant storage.

The evaluation and its bases should consider, but not be limited to,
such things as follows:

1. physical, chemical and radiological characteristiocs of the wastes;
<. changes in the physical and chemical characteristics of wastes

which may be expected to occur (i.e., decomposition, gas
generation, eto.);

3. physical and cheamical characteristics of the container materials;

8. ocompatidbility of the container materials to the waste forms and
environaental conditions external to the oontainers;

5. ranges of waste compositions that could be stored in the
containers;

6. provisions to minimize potential prodler- (i.e., containers
equipped with special vent designs to allow depressurization).
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TVA RESPONSE

1.0 Containesr Integrity

1.1 Steel Drums

All miscellaneous trash will be stored in stesl drums. In
general, these containers will meet the DOT specification 17H

(or aquivalent), and will have a capacity of 55 gallons. As an
alternative, metal boxes meeting DOT specifications may dbe used
for storage. These containers will be construoted of at least
18-gauge steel and shall be externally coated to reduce container

corrosion. No wooden or cardboard packages will be stored in the
storage facility.

Most of the radiocactive waste stored in thesa containers will be
™ dry and inactive. On occasion, mois material (with no free-
standing water) may be packaged for storage. All moist material
- will be packaged in a sealed polyethylene bag before it is placed
in the steel container. Double bags will be used when necessary.
= Therefore, no corrosion of Lne inside of the steel container is
-~ expected, and no coating will be applied to the inside of the
container. Without a mechanism for internal or external
corrosion, it is expected that S-year storage of miscellaneous

trash in steel druas or boxes can be accoamplished without loss
E w of container integrity.

~ 1.2 Stesl! Liners

K

1.2.1 Waste Form

1.2.1.1 Physical Properties

g uv

Ion exchange waste will be stored in steel liners
in the storage modules. This material consists
of the foll~wing: anion and cation resin in both
powdered and bead form (the majority is
powdered), cellulose filtration material, radio-
active crud, and water contained within the other
saterials (about 60 to 70 percent by weight).
There is no free water, i.e., the resin has been
dewatered to mest the State of South Carolina's
0.5-parcent free-standing water criterion. The
resin consists of a plr-tic material
(copolymerized styrene crosslinked with divinyl
benzsne) with strong acid cation (hydrogen fora)
ion-change capaocity and strong base anion
(hydroxide form) capacity. It should be noted
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that the resins will be fully or partially
exhausted after being used in plant systeas.

A fiderocus filtering material (under various
trade names) 1s used as an overlay material on a
deainaralizer precoat and consists of a
cellulose-like filtration material., Thias
fiderous material makes up approximately 30
percent .f the precoat volume utilized by the
condensate c)eanup systeam and 13 sonmetimes used
in the radwaste and reactor waste cleanup
systems.. Radiosctive cruu (consisting mostly of
ocorrosion products) is filtered froa water within
the nuolear plant and has been estimated to make

up about 2 percent of the total weight of the
waste.

1.2.1.2 Chemical Properties

J 7

The pH of unexhausted cation resins is approxi-
mately 6.8. The pH of typical mixture of anion
and cation resins ranges from 5.0 to 5.3 in
locations of collected water. As the resins are
depleted, pH values will approach 7.0 (neutral
pH). Condensate cleanup resins are rarely fully
exhausted, but reactor water clean » and radwaste

)

. filter resins are usually exhausted before
disposal or storage. Resin conductivity ranges
- from 0.5 to 2 umhos. The above oonditions
ocould be corrosive to carbon steel, and internal
~ coating of the liner will be required.

1.2.1.3 Radiological Properties

The activity of ion-exchange resin varies depend-
ing on plant operating conditions and the source
of the water that is demineralized by the resin.
Currently, condensate cleanup resins range in
activity from adout 0.2 to 10 uCi/cec with liner
ocontaoct dose rates from 100 mrads/hr to 7
rads/hr., Reactor oleanup resin activities range
from about 2 to 230 uCi/ce with liner contact
dose rates froam 500 mrads/hr to 45 rads/hr. The
design source terms provided in table 8.1-1 of
the licensing sudbaittal are applicaole for
nonvolume-reduced waste as well as for volume-
reduced waste. Based on these source teras, ve
have determined the maximua adbsordbed doses to
nonvolume-reduced resins during five years of
storage. Wa have also 4eterained the maximua
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absorbed dosss that these resins will have

received prior to the storage period. The
absorbed doses are as follows:

Absordbed Dose
Gamma Dose Beta Dose Total Dose
(uda)6 (rads) 5 (rads) 6
Prior to Storage 1.5x2 10 6 7.2 = 106 2.2 106
During 5 Years Storage 5.9 x 10 2.4 x 10 8.4 x 10

—_—

6 6 7
Total 7.4 x 10 3.1 x 10 1.1 x 10

f

U

1.2.2 Changes in Waste During 5-Year Storage

i

1.2.2.1 Physical

)

No physical changes are expected in the radwaste
itself. There is a possibility of resin densi-

! fication (packing) during the storage period
with a resultant increase in free water. This
inorease is expected to be minor and will
probably not exceed the State of South
Carolina's free-water limitation in TVA's 1 qer
design. Before offsite shipment of a previously
stored liner, an attempt will be made to dewater
the liner to remove any accumulated water.

v d

S

u v

1.2.2.2 Chemical

0

There are several mechanisms that can produce
chemical changes in the resin during storage.
These include resin degradation through:

a. direct irradiation of the resin

b. formation of hydrogen peroxide through
radiolysis of water

©. thermal heating fr-= decay of Sr-90 and
Cs-137

d. nitric acid production through oxidation of
nitrogen coapounds in the resin and air in
the liner (secondary reaction)

| ————y_pmans | v -
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e. sulfuric acid production froa cation resin
degradation (secondary reaction)

f. formation of amines from anion resin
degradation (secondary reaction)

g. oardbonic acid production from the reaction
of water with carbon dioxide (secondary
reaotion)

h. bacterial dezay of cellulose material or
other organins

These reactions can producs acids (sulfuric,
sulfonic, nitric, cu=bonic, and nitrous),
various gases (hydrogen, oxygen, carbon dioxide,
nitrous oxide, nitric oxide, sulfur dioxide,
methane, carben monoxide, and nitrogen) as well
as amines, hydrogen peroxide, and sodium acid
sulfate., These constituents (with the exception
of -.tguno and carbon dioxide from bacterial
decay)” result from irradiation of the waste
ovar a long period of time and do not become
significant until th, totllaabsorb!d3oxposuro to
the resin exceeds 10 to 10" rads.”’ As previ-
ously stated, the maximum ex, cted integrated
dose to the resins based on design basis source
teras duﬁlng the S-year storage is about

1.1 x 10" rads. Therefore it can be seen that
Browns Ferry waste will not exceed the radiation
levels that will produce significant resin
degradation during the storage period.

JJd uy

/

The only mechanism which may produce a chemical
reaction in the waste container during storage
is bacterial decay. Decomposition of cellulose
or other organics can release mathane and carbon
dioxide if microorganisas are present in the

00uV 3.
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waste. Recent studies have shown that baoterial
growth is retarded jt a radionuolide concen-
tration of 2.7 x 10 pCi/ml and oonploto;y
lnhlbit'd at a oonoentsltion of 2.7 x 10

pCi/ml.’ For a 186 ft” TVA liner of waste,
bacterial growth would be completely inhibited
Af the liner oontaigs 1.8 curies of waste (1.2
curies for a 156 ft” liner). All ¢” the
ion-exchange resin shipped from Browns Ferry
since March 1978 has contained in excess of
these activities as did the large majority of
the waste shipped before that time. All future
shipments are expected to contain at least

these amounts of aotivity. Because of radio-
active decay, the spescific aotivity of IOCOS

of the waste stored may fall bel + 2.7 x 10
pCi/ml during storage. While retardation of
baotorin} growth should ocour to a level of

2.7 x 10 pCi/ml, a biocide can be added to

the waste to prevent bacterial decay during
storage. This biocide will be compatible

with the container and waste form. Before off-
site shipment of a rreviously stored liner, each
liner will be vented under controlled conditions

inside the nuclear plant to relieve potential
gas buildup.

Radiological

Radiological changes will oocur only due to
decay of the original radiocactive isotopes.
After five years of storage, mos’ of the
short-lived isotopes will have decayed and
the remaining radioactivity will be primarily
Cs-137 and Co-60. The activity levels will,
of ocourse, be dependent on the initial level
and the time in storage.
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1.3 Container Description

1.3.1 Physical

TVA's resin liner is cunstructed of 0.25-inch A-36
carbon steel in the shape of a oylinder. These

liners are constructed for TVA by the TVA Power
Operations Service Shops in Muscle Shoals, Alabama, in
sccordance with TVA drawings (enclosed). All welding is
performed utilizing welders and procedures qualified to
the requirements of TVA Division Procedure Manual (DPM)
No. N73M2 (construction procedure G29M).

During and following constructi~n of the liners, a number
of tests and inspections are periuvrmed to ensure that

the line~ is properly built. These include a hydrostatic
or pneumatic pressure test at a minimun pressure of two
psig for 10 sinutes to ensure container integrity, visual
inspection of interior and exterior welds in accordance
with procedure 3.M.5.1 (d) of CPM N73M2, visual
inspection of internal dewatering elements and pipe
fittings, and a final inspection check to ensure that the
liner meets all tolerances. Upon receipt at Browns
Ferry, the liner will be inspected to ensure that
exterior coatings are properly applied, that the liner
and the coating have not been damaged during transport-
ation, and that there are no obvious defects in
fabrication.

Radwaste liners may be 1ifted using either a permanently
attached sling or an air-actua*ed remote 1ifting device.
Closure of liner penetrations (countersunk pipe plugs)
is accomplished using a TVA-approved thread sealant
(such as Teflon tape or Loctite) before storage of the
waste. All lifting devices and closures are visually

inspected to ensure proper fabrication and installation
befors liner use.

1.3.2 Cheateal

Liners ourrently used for offsite disposal are coated on
the exterior surfaces with one coa' of p-imer and two
coats of alkyd gloss enamel. Liners tc be used for
onsite storage are coated on both the interior and
extarior surfaces with cne coat of priser and one coat of
of a 2-part epoxy coating to a minimum thickness of 8
mils. This ocoating is applied with sufficient quality
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control to ensure that uniformity and sinisum thickness
requirezents are met and, when possidble, will be checked
for pin holes defects. The coatings preclude cheaical
attack on the liner material during waste storage.

Compatibility

The epoxy coating pirotects the interior of the liner froa
chemical attack {rom the liner contents and precludes
corrosion of the exterior surface from high humidity, rain,
temperature extremes, and other expected corrosion-producing
mechanisms, The coatings are selected to provide corrosion
protection for periods exceeding the 5-year storage period.

Range of Compositions

The storage liners allow the storage of any mixture of

depleted or partially depleted anion and cation ion-exchange
resins, celluiose, and other waste constituents, Although
only material with a pR of 5.0 to 7.0 is expected to be stored,
the protective coating will allow storage of waste with a pH
range of 2 to 13 during the S5-year storage period. Free-
standing water content ranges from nondetectable levels to less
than 0.5 percent of the container volume (froa 5.8 to 6.9
gallons depending on the container). Experience has shown that
free-standing water i3 not detectable in TVA liners,

Provisions to Minimize Probleas

The following is a list of potential problems and the TVA action
to be taken to minimize or preclude the problem.

Potential Probleus TVA Action

a. Internal liner corrosion Internal epoxy coating,
observation of input pH of
waste, control of hydrogen
peroxide formation by
controlling amount of free
water, observation of activity
of waste stored to reduce
irradiation of resin, storage
of only waste with low radio-
nuclide heat production,
observation of a control liner.
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External liner corrosion

Overpressurization
resulting from bacterial
decay

Overpressurization
resulting froa resin
degradation

External apoxy coating, coating
inspeotion before use, storage
inside weather-resi{stant
structure, observation of a
control liner.

Addition of a bactericide to
waste, liner leakage test,
visual inspection of /elds,
use of thread sealant on
penetration plugs, observation
of minimua radionuclide
concentration (optimum 5
concentration {s 2.7 x 10
pCi/ml and above), observation
of & control liner.

Observation of input activity,
observation of a control liner,
possible venting (to be deter-
mined from experience).

In addition to the above actions, TVA is evaluating the use of
solidification, offsite shipment of all ion-exchange resin, off-
site shipment of the most radicactive resin, high-integrity
containers and liner vents for s>ame resin waste at Browns Ferry.
These evaluations may have an effect on the volume and form of
the resin to be stored at Browns Ferry.

o T S 4 e
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NAC QUESTION
2. Integrity Monitoring

Periodic inspections (at least quarterly) of container integrity
(swelling, corrosion products, breach) should be performed. Uss of
high integrity containers (300 year lifetime design) would permit an
inspection program of reduced scope. Please provide a description of
your proposed ocontainer monitoring program. Features to be considared
might include, but not be limited to the following:
1. type inspection to be performed;

a. visual,

b. TV monitors,

e. 1inspeoting and sampling designated waste containers. (Designated
wasts containers should comprise a representative sample of

types - waste containers stored, length of time stored and number

of modules in use.)
2. the characteristics to be monitored;
‘3. other monitoring to detect potential problems;
. a. fire detection,
b. air sampling (airdorne radicactivity, explosive gases),
¢. 1liquids sampling.

4, evaluation of c.cupational and population doses, if ~ny,
resulting from the monitoring programs.

TVA RESPONSE

2.0 Integrity Monitoring

2.1 Drum Inspection

Because the waste stored in steel drums is dry, chemically
tnaotive, an. usually of very low sotivity, no inspection
prograa will be set up to monitor the integrity of those
containers. TVA and other industry experience has shown
that drum monitoring is not necessary.

y A
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Liner Inspeotion

Aotions taken to e.surs container integrity are expeoted to
prevent any breacr of the liner and subsequent release of the
vaste to the modula or the outside enviromment. To ensure
this, a liner inajeotion program will be established to
dotermine the stitus of stored resin containers.

2.2.1 Visual Inspesction

Because of the high cumulative dose rate expected from
stored containers within a module compartment, there will
be no direct visual inspection of the liners. Instead,
remote television monitors will be used during liner
placesent to observe liners already stored within a
module cell, After a cell is filled (six liners), each
cell will be opened and the liners vis “Y1y inspected
on at least a quarterly basis to determine swelling,
ocorrosion of the exterior of the liner, or breach of
container integrity. Television monitors will be used
to ensure that occupational dos~s during monitoring are
kept as low as reaconably achiavable.

In order to provide a check on liner contents and the
changes \y occur during storage, TVA will set up
two wo control liners in empty storage module
comparw.. ..s or in the radwaste packaging bay at the
plant, One liner will be filled with a mixture of 50-
percent lon-exchange resin and 50-percent cellulose
filtration material which will be used to process low-
activity launary water. This liner will be equipped
with a pressure gauge to monitor possible gas evolution.
If excessive pressurization of this liner takes placa,
TVA will ta%e measures to vent liners .n storage.

Direct visual examination and manual sampling of this
control liner's ocontents will be possible since the
liner s expected to have a relatively low dose rate.
Gases wvill be ocollected from the liner to determine
whether radiosctive or explosive gases are generated
during resin storage. 1In addition, resin samples will
be taken from the liner on a quarterly basis to check
the pH, amount of free water, activity, and for signs of
of resin degradation. Samples of coated liner material
will be suspended in the liner and checked quarterly

for signs of coating degradation, Although no action

is anticipated to be needed at this time, TVA will take
appropriate action to vent the liners or stabilize stored
waste i7 indicated by thess tests,

~ - , 4 > ¥ —
gAY ~ 2 v Ay
LT 2S : A LS -

BOn of MR e S X . .
PR - + 3 L AR » T <y 0y 25 -~
“ - - R S . i 7 S ol D S B e —
.9 f o g "I‘a 'i' n‘\" -':._.__ - . -



P T I T PR - TN e - ke - e

T S S
# .

-12-

The second control liner will he filled with high-aotivity
resin., This liner will be equipped with a pressure gauge
which can be read reantely to '/inimize smployee exposures
during monitoring. Gas evol tion will de monitored to
determine 1if high-aotivity resin produces significant
quantities of gas during storage. TVA will take
appropriate action to vent the liners or stabilize stored
waste if indicated by these measurements.

2.3 Module Monitoring

As stated in the July 31, 1980 licerse submittal, the only
significant potential for fire at the storage facility {s from
an external exposure fire. Therefc-=, no fire detection davices
will be incorporated into the mocdule casign. External fires will
be detected by periodic security patrols made through the storage
arez Or by workers during storage operations. The facility is of
noncombustible construction and designed to provide a 3-hour fire
resistance rating from external exposure fires.

No air sampling equipment is built into the module. However, an
air sample may be pulled through the compartment sump liquid
sampling connection. TVA will take an air sample from a module
coapartzent through this sampling connectlon before opening a
module cell if the ocompartaent has been sealed for 2 months or
longer. The sample will be analyzed for dangerous gases and
airtorne radiocactivity before the c211 cap s removed. Detection
of significant concentrations of hazardous gases will require that
the compartment be cleared of these gases by pumping and filtering
the compartment atmosphere bafore the cell s opened.

Liquid sampling will be done in accordance with section 3.2.1 of
the July 31, 1980 license submittal.

2.4 Radiation Exposures Resulting From Monitoring

Using the above liner and module monitoring techniques,
occupationa)l and population radiation exposures have been
estimated and are shown in Table 5. These exposures are
well within regulatory limits,
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NRC QUESTION
3. Operation of Modules

In your application you provided estimates of doses frua normal operations
based on the assumption that the stored waste would be volume reduced by
inoineration. However, since TVA has not made an e¢pplication to reduce
LLW by incineration, the NRC staff requires additional information. Based
on the sane time and motion analyses, operating conditions and site data,
and assuming the waste stored is not volume reduced by incineration, please
provide an assssszent of the ooccupational and environmental doses for the
five-year license term and life-of-plant storage.

Pleasa provide the three additional i{aformation requirements in this area.
They are:

1. A oopy of page V1.,B-2 (RMSM, dated 12/15/80, Revision 8) the time and
motions estimates. It is not in the information provided during the
site visit,

Confirmation that Table 3.3-1 of Design Criteria #BFN-50-D745 1is
ourrently the design basis for nun-volume reduced waste. Puthermore,
license limits for the total curie content of both the resin and
miscellanecus wastes should be specified. These limits should be
large enough that they would not be exceeded, during #aiicipated
normal operations, for the five-year dura”‘on 57 the license.

A discussion of the schedule for placement of trash and resin liner
containers into the storage modules., In particular, {f batching is

anticipated, please provide estimated number of containers per batch
for each type of wastae,

TVA RESPONSE

3.0 Operation of Modules

3.1 Ocoupationsl and Environmental Doses

The radiation exposures resulting from the storage of as-produced
radwaste over a S-year period are given in Supplement 1. Doses
for life-of-plant storage of volume-reduced waste were given in
the July 31, 1980 subaittal. All doses -e within regulatory
limits,




e— . - e - A - BB Al a——y V. s s W s Wt D LB v OB 1 Rk R

18-

3.2 Storage Requirements

Page VI.B-2 of the Radioaotive Material Shipsant Marual (RMSM) 1s
not enclosed. Instead, the recently revised loading sequence
from section VI.B 1s enolosed as Supplement 2. This section
contains an updated version of the loadinz sequence given to

NRC during the site visit,

3.3 Activity Linits for Storage

Table 3.3-1 of Design Criteria BFN-50-0785 provides the
information regarding nonvolume-reduced waste ourrently used
in all of TVA's caloulations for this storage facility. The
license limits for the total curie content of both the resin
and miscellaneous wastes are 9875 Ci/yr and 113 Ci/yr, respec-
tively, as indicated in T:“le 4,11 of the licensing amendzent
application for a total of $388 oi/yr. Currently, all wastes
generated at BFNP are being shipped offsite for disposal.
Records indicate that the adbove limit is more than sufficient
to accommodate total onsite storage.

8

J 8

3.8 Schedule for Waste Placesent

It 1s TVA's intention to store radwasts in the storage modules
&3 500n as approval 1s given. Over 1,000 drums of low-activity
trash and sandblasting sand are currently in teamporary storage
because of decreased space allocations at the Chen-Nuc'ear
disposal facility. These drums will be stored in iots of 14C to
"60 at a time, although only one drum will be placed in the
module at a tire. Resin liners requiring storage will be
transported and stored one at a time.
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NRC QUESTION

8. Control of crane 1ift height

In the application, four accidents involving ths dropping of a module

cap are discusssd. Three of these acoidents involve dropping a module cap
onto another cap, and dropping the cap into or onto the module itself.

In esach acoident the consequence is mitigated by controlling the height
that a cap can be 1ifted (five feet above an open module). The type of
oontrol is adainistrative.

Froam the control cab of the crane it would appear difficult to estimate
the height of the 1ift by direct observation, Please describe how an

operator can comply with the administrative controls, and describe any
instrusentation that an operator would use to control the 1ift height.

TVA _RESPONSE

4.0 Control of Crane Lift Heizht

TVA will restrict the 1ift height of a ce' ]l cap to 5 feet above an
open module by setting a crane uppar limit switch for a high hook
position of 28 feet 7-3/4 inches. also, at this height, the c'earance
between the bottoas of the lifted cap and the top of an adjacent cap in
piace will be 2 feet 6 inches. However, a crane upper limit switch is
currently not in place. Installation of a nigh hook limit switch will
require approximately 6 months. In the intarim, the 11ift height of a
cell cap will be administratively controlled through the use of a
flagman. This flagman will ensure that the clearance between the
bottom of the 1ifted cap and the top of an adjacent cap in place is
kept at approximately 1 foot. The flagman will coordinate his duties
with the crane operator when the cell cap is being moved.
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NRC TION

5. Design basis for radiation protection

In discussions with TVA on March 18 and 19, 1981 the design considerations
for analysis of modules were discussed. TYour "Design Criteria for the
Long-Tera Onsite Storage Facility for Low-Level Radioactive Waste™
indicates that the modules are designed for conformance with 10 CFR 20.

T> complete a review of this design a description of the basic assumptions
and methods of calculations used is necessary. This discussion should

describe the assumed source term(s), shielding characteristics of the
concrete, and the methods of caloulation.

TVA RESPONSE

5.0 Design Basis for Radiation Protection

A. Radisactivity Sources

The source terms employed in the calculations of all dose
equivalents are given in Table 8.1-1 of the license anendment
application as 9875 curies per year in resins and 113 curies per
year in trash. These source terms have the following bases:

1. For trash, the annual radioactivity inventory ez, oyed is 10
times annual inventories experienced at Browns Ferry Nuclear
Plant through June 30, 1979. The annual inventory experienced
at Browns Ferry Nuclear Plant is conservatively assumed to
consist entirely of Co-60. The specific activity of Co~60
{s ocalculated from measured exposure rates outside radio-
sotive trash containers. Coabining this specific activity
with the annual trash volume produces the experienced
inventory.

2. The annual inventory of resin radicactivity that can be
stored in the facility is limited by the criterion that the
dose equivalent to the nearest resident from facility
operation not exceed 10 mream per year. This dose equivalent
{s oconsidered an appropriate allocation to the storage
facility operation from the 80 CFR 190 limit of 25 area per
year froa the entirs fuel cycle. The dose equivalent to
offsite residents from trash storage operations is negligible.
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Therafore, the 10 mrea par year can be allocated entirely to
resin storage operations. The corresponding resin radio-
aotivity inventory is caloulated to be 9875 ourles per year.
(The nuolide distribution is given in Tadle 8,11 of the
11cense amendment application.) This annual inventory of
resin radicaotivity would be produced 1if all three units are
operated oontinuously with approximately .015 percent failed
fuel. To date, failed fuel experience at the Browns Ferry
Nuclear Plant has been consideradbly better than this.

During the first years of facility operation, nonvolume-
reduced waste will be stored. If volume-reduction equipment
is purchased and becomes operational, volumes-reduced waste
will be stored. Annual dose equivalents depend significantly
on whether nonvolume-reduced or volume-reduced waste is placed
in the facility., This 1is best explained by exaaination for
each case of the “~llowing two components of occupational and
offsite dose equivalents: (a) the dose equivalent during
operations to place waste in the modules, and (b) the dose
squivalent from waste during its storage in the modules.
Analysis shows that the second component is esssntially
independent of whether the stored waste is in volume-reduced
or nonvolume-reduced forw. The reason is that the radio-
aotivity inventory is the same for both cases. Ho ver, the
first component is considerably greater in the case of volume-
reduced waste. The principal reason for this is that dur’ 8
the operations of placing volume-reduced waste in a module,
the waste already in the module bdeing filled ia unshielded
from above for longer periods of time than in the case of
nonvolume-reduced waste. These longer time periods result

in greater dose equivalents from skyshine in the case of the
volume-reduced waste.

OVvuv3 /s /

The conclusion f~om the analysis of the components of doss
equivalents from facility operation is that the dose
equivalents are greater when waste is stored in volume-
reduced form. Therefore, the dose equivalents oorresponding
to placement and storage of volume-reduced waste in the
facility were presented in Tables 8,2-1 and 4.3-1 of the
license amendment application.
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B. Calculational Mathods

Each reported whole body doss equivalent is the sua of the two
contributions: (1) a contribution estimated with the point
kernel code, QAD PSZ Rev 3, and (2) the major skyshine
contributicn estimated using ANS LOG 210, Appendix C, "Appli-
cability of Simplified Approximation Techniques for Air and
Concrete Gamma Ray Scattering®, by E. A. Warman et al.

C. Additional Dose Equivalent Considerations

There are other facility operations that require oonsideration.
When and if the volume reduction equip=ent becomes operational,
nonvolume-reduced waste that has been stored in the facility
would be retrieved, volume reduced and restored. These operations
would result in additional dose equivalents. However, the
operations can be performed in years during which the solid waste
radioactivity that '= produced is less than that corresponding to
the source terms described above. Should the failed fuel
experience at the Browns Ferry Nuclear Plant ocontinue to be good,
scheduling the retrieval, volume reduction and storage operations
such that t-2 annual dose equivalents from facility operation do
not axceed the estimates in Table 4.2-1 and 4,3-1 of the license
amendnent application should be achievable.

NRC QUESTION

6. Volume Reduction

In calculating occupational and population doses, you have assumed that
all waste will be volume-reduced by incineration, trash by a factor of
36 and resins by a faotor of 15. However, you have not included doses
from the incineration operations nor described the operations for our
review. Is volume reduct.on by incineration intended to be part of the
storage progras? If so, we require additional information adout its
impacts. If not, why are the doses calculated using the assumption of
incinerated wastes?




P L PR NG S p— oS — — > i - . T R IR - el S e Sl M o

19~

TVA RESPONSE

6.0 Volume Reduction

At this time, TVA is still in the process of evaluating the

use of incinsration for volume reduction; however, no deoision

has bean made on the installation of an i{ncineration systea.

If TVA decides to construot and operate an incinerator for LLRW,
the incineration system will be independent from the storage
faoility. Therefore, volume raduction by incineration is not part
of the TVA storage submittal., Use of the storage faoility does not
depend on the future incineration of the waste. Therefore, no
radiation exposures or process descriptions can be given until
voluze reduction equipment is approved and selected for Browns Ferry.
If TVA decides to use inoineration equipment at Browns Ferry, a
saparate submittal (with no direct effect on waste storage modules)
will be prapared and sent to NRC for review and approval.

M~ Bacause of the uncerta. *y on the use of an incineration volume
reduction system, the storage modules were designed for assumed
worat case storage conditions. Assumed worst case storage conditions

~ consist of (1) 1life-of-plant storage duration (2) volume-reduced
radwaste, and (J) the entire inventory is essentially CS-137.
~ The doses presentéd in the July 31, 1980 submittal were calculated

assuming worst case conditions. The worst case doses produced
minimal radiological impacts and the storage of unreduce’ radwaste
for S5 years has such smaller impact. The answer to NRC's question

~ No. 3 presents the doses resulting from S5-year storage.
-~
™~
NRC QUESTION
=
= 7. Need for the Proposed Action

Your applicaticn discusses the need for the proposed action in Section 1.3.
It states the proposed action is needed because:

0

-« Chem-Nuclear Systems, Inc. has reduced TVA's monthly
allotaent of burial volume, and

-= TVA i3 now generating waste at other nuclear plants
besidas the Browns Ferry Plant and where as TVA has
additional wastes to dispose of within the allotted
volume.

These arguments are oconvincing to an informed reader. However for readers
not familiar with the schedule for future TVA nuclear plants, the vclume
of low-level waste generated from different reactor types, and TVA's
historical allotment and actusl volume used, these reasons may not be so
convincing. Therefore, please provide specific information concerning:




(1) historical data on the allotments at various disposal sites;

(2) nistorical data on actual volume shipped to various disposal sites;
ard

(3) continued anticipated future utilization of disposal sites for
disposition of Browns Ferry low level waste;

(4) projection of the volume to be disposed of over the next 5 years
froa both the Browns Ferry Plant and other TVA plants.

This kind of specific information will put the need for the proposed

action into perspeotive and clearly show the real requirements for
managing Browns Ferry Waste.

TVA RESPONSE

7.0 Need for the Proposed Action

His*orical data or TVA's volume allocation and the total
volumses shipped is enclosed as Supplement 3,

TVA's future use of the volume allocation at Barnwell

is under ocontinuing review. Because of uncertainty in TVA being
able to obtain sufficient disposal allocations at Barnwell, our
present plans are to store rad.ocactive material onsite when our
storage facility 1s licensed. We will evaluate continued offsite
disposal during the S-year storage period, if commercial burial
space remains availadle. Based on allocations for offsite disposal
and rate of production Of waste in all TVA plants, it will te
necessary for TVA to begin using the onsite storage modules
{mmediately upon receipt of authorizztion. Therefore, use of the
modules will be requirecd independent of continued use of the present
disposal site. This use will ensure that TVA's long-term waste
management plans are flexible enough to provide for the protection
of the health and safety of the public while considering the best
interest of TVA ratepayers.

Historically, Browns Ferry has produced about 90,000 rt3 of LLRW
annually, but this number can vary depending on outage and
modification activities. The design basis values for the Sequoyah, 3
Yatts Bar, and Beallefonte Nuclear Plants are approximately 556,000 ft

v . year sach., This number, however, assumes periodic steam generator
tudbe leakage and annual refuel ing outages for each unit. As a result,
the LLRW production rate during the initial years of operation at
these plants should be significantly lower., Current schedules provide
for fuel load in the first unit at Watts Bar Nuclear Plant in late
1982, and at Bellefonte in early 1983, Therefore, total volume to

be disposed of over the 3.:& S years (January 1982-Decemiuer 1986) is
less than 1.1 ewillion fr
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NRC 108

8. Retrieval

Impacts froe rLirieval of waste from the storage modules at the oconclusion
of storage were not included in the application. Within the ocontext of
your response to questions 6 and 7, please provide estimates of how .)ng it
would take to remove the wastes at the end of the S-year license term as
well as at the end of life-of-plant storage, and an evaluation of the
occupational and population doses from retrieval. In these esti=ates and

evaluation, you should also consider the availability of the following
items:

(1) ocontainer handling equipment

w (2) shipping casks and vehioles
(3) clement weather
™ (3) anticipated disposal capaoity
(2]
o TVA RESPONSE
8.1 Assusptions
In order to respond to this question, the follc ‘ing assumptions
~ have been made.
~ a. The waste volume to be removed consists of the total contents
of 14 modules (slightly less than 5 years total LLRW production)
™M and is divided as follows:
2 Resins - 5 modules, 150 liners per module,
= 186 rt” per liner
o Trash - 9 modules, 3900 drums per module,
7.5 ft” per drum
b. Sufficient offsite disposal capacity exists for unrestricted
shipaent of all accumulated waste.
©. Handling times are as follows:
Liner retrieval - 1.7 hours per liner,
loaded 5 days per week
Drum retrieval - 18,8 hours for 148 drums, suitable
weather conditions 80 percent of time,
retrieval conducted 12 hours per day,
S days per weck
el s . e I T R T Ty
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d. A round trip to the disposal facliity requires 16 hours and
the drivers rest 8 out of each 28 hours. Two casks and unlimited
trash transport equipwent are assumed to be availabdle.

8.2 Transportation Equipment

TVA now owns two shielded transportation casks for use in transporting
resin-type waste from Browns Ferry. Additionally, at least eight
other casks are availadle within TVA, and others are on order which
can be used for the Browns Ferry resin liners. TVA also maintains
contracts for rental of other casks as necessary. Tractors and
trailers are easily available within TVA and through comaon carriers
for transportation of drusmmed trash. As a result, TVA does not
anticipate that lack of . -ansportation equipment will affect the
retrieval tise for the stored waste.

26

8.3 Results

08

Based on the above assumptions, the retrieval time has been caloculated
as approximately 35 months. This time is odviously directly
proportional %o the volume of waste stored during the 5- »ar license
peri>d. Retrieval after life-of-plant storage has not been addressed
since the license subamittal requests only S years of storage.

/

8.8 Doses

The total occupational and population doses from retrieval of stored
waste are similar to those received during initial storage of the
waste, and may be somewhat lower due to radiocactive decay during the
storage period. The ‘ose rats, however, is dependent upon the
retrieval time. Using the assumptions in 8.1, the annual dose rate
to the workers and meabers of the public would dbe 1.6 times higher
than the values shown in tables 3 and 4 of Supplement 1 since the
LLRYW was stored for 5 years and removed in 3 years (5/3 = 1.6).

Q 0V &/

NRC QUESTION

9. Organizational

Please identify those organizations within TVA and BFNP having
responsihbility for radiologics. safety and discuss how these organizations
mest the requirements of 10 CFR 33.13(c). This may be described by
reference to the appropriate portions of the reactor operating license

Af applicabdle.
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TVA _RESPORSE

9.0

27
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Organizational
Radiological Hygiene Branch

The Radiological Hyglene Branch is responsible for radlological
hyglene activities at the plant. It develops and applies radiation
standards and procedures; reviews proposad methods of plant operation;
participates in development of plant documents and assists in the
plant training program, providing specialized training {n radiation
protection. It conducts oomprehensive environmental monitoring
before, during, and after plant startup and provides radiological
health coverage for all operations, including maintenance, fuel
handling, waste disposal, and decontamination. It i{s responsible

for personnel and in-plant radiation aonitoring, and maintains

continuing records of nersonnel exposures, plant radiation, and
contarination levels.

Health Physicist

The health physicist is the onsite supervisor representing the
Radiological Hygiene Branch and is responsible for direction of an
adequate program of radiological hygiene surveillance for all plant
operations involving potential radiation hazards. He . _ports to the
plant superintendent for day-to-day direction for implementation of
the plant radiation protection program and keeps the plant superin-
tendent informed at all times of radiological hazards and conditions
related to potential personnel exposure, contamination of plant and
equi ment, or contamination of site and enviions. His duties include
tra.ning and supervising health phbysics technicians; planning and
schedul‘ng monitoring and surveillance services; scheduling technicans
to assure around-the-clock shift coverage as required; maintaining
current data files rn radiation and contamination levels, personnel,
exposures, and work restriction; and ensuring that operations are
carried out within the provisions of developed radiological hygiene
standards and procedures. He provides monitoring assistance and
technical advice to plant operations and medical staffs in emergencies
where radiation and contamination hazards are involved.

The ainimum qualifications of the plant health physicist complv with
requirements set forth in Regulatory Guide 1.8, "Personnel Selection
and Training,"™ Revision 1, Septembder 1975.
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Division of Occupational Fealth and Safety

The Divislion of Occupational Health and Safety (OC R&S) is responsible
for furnishing special services in the fields of safety, industrial
hyglene, radlologiocal protection, and other related areas. The Radio-
logical Rygiene Branch, within the OC HAS provides adainistrative
supervision for tha Health Physics Unit at the plant. The Radio-
logical Hyglene Branch is responsible for the preparation and review
of radiological protection standards and for establishing and oonduot-
ing all ghases of the offsite radiological monitoring progras. The
Safety and Industrial Rygiene Branch performs onsite surveys of
nuclear plants for the purpose of assuring ocompliance with TVA hazard
control standards and requirssents relevant to industrial hygiene. It
also appraises and recoammends appropriate engineering controls as
required to control potential sources of ocoupational illnesses.

The Standards and Compliance Branch devalops hazard control standards
and requirements which are applicable to nuclear plants. They work
with the Division of Engineering Design .or assurance that nuclear

power plants are designed in accordance with these standards and
requireaents.

They also audit nuclear plants to assure that the hazards in the
environsent are being effoctively controlled. They perform objective
reviews and audits froa an agency standpoint, of the occupational
compliance activities and consultation services provided to the power
plants by the safety organizations within the Division of Nuclear
Power, which operates the nuclear power plants in TVA.

Division of Medical Services

The Division of Medical Services is responsible for TVA's overall

health program. This includes providing employee health services
at the plant.

NRC QUESTION

10, Fire Detection and Suppression

Please explain the basis for your decision not to incorporate automatic

fire detection and fire suppression systems into the design of the storage
modules.
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TVA _RESPONSE

10.0 Fire Detection and Suppression

It {s TVA's position that automatic fire detection, fire suppression,
smoke removal systems, and accessidbility (i.e., aisle space between
drums) for wanual firefighting within the modules are not required.
The only significant potential for fire in the facility is an
external exposure fire, and three-hour fire resistive construction of
sach storage module will be adequate to prevent exposure of the low-
level radicactive waste containers.

Potential firas within the storage modulas have hesn Assensed,
TVA has performed an analysis that estabiishes that the potential
spontaneous combustion of packaged trash is not a concern and

™ dew “ared resins when placed in sealad liners are not considered
2 to be flazmable,
p= NP" QUESTION
=g
11, Miscellaneous
The following is a l1ist of information per. nent to the analysis in
e support of the TVA low-level waste storage request provided verbally
during the site visit of March 18 and 19, 1981, Please oconfirm or
;. clarify the following:
M (1) The water table under the waste storage site is between elevation
- 530 and 550 feet (i.e., 30 to 50 feet below the grade of the storage
area).
o |
(2) Th metal gratings are to be used on the floor of each module as
o well as between layers of containers.
(3) The fire hydrant water can be taken from two independent sources.
(4) All applicable fentures, practices, and procedures described in your
facility operating licenses, including FSAR's and EIS's will apply
tn construction and operation of the low-level vaste storage modules
(1.e., health physics practices, monitoring, ete.).
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TVA RESPOMSE

11.1

11.2

1‘-3

11.%

Water Table

The water table under the waste storage site i{s between
elevation 552 and 572 feet (i.e., 28 to 8 feet respectively
below the grade of the storage area which {s 580 feet).

Metal Gratings

TVA will utilize metal gratings as an interfsce medius
between the storage module floor and the first layer of
containers and successive layers of containers.

Fire Hydrants

The Browns Ferry OSF will have a remotely located 150,000~
gallon bladder-type storage tank serviced by a diesel-driven
fire pump. The storage tank will be supplied by a water line
branching froz a local water utility main servioing Browns
Ferry Ruclear Plant. This water line will also serve as a
second source of fire hydrant water in the event the storage
tank {s not available.

Until the storage tank is oconstructed and available, a portable
fire pumper will be stationed at the OSF.

Procedures

All procedures, practices, and features described in our
facility operating license concerning health physics practices,
aonitoring, and other operational procedures will apply to the
construction and operation of the low-level waste storage
modules. A generic description has been written to cover the
storage of low-level waste in the storage modules., Each plant
will write plant-specific procedures from this generic
description ct their option.
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References:

1. Pinal Report on Definition of Waste Forms Produced by TMI Auxiliary
Building Water Cleanup with the Eplocr II Systea - TCC # 0188 -
Prepared for Sandia Laboratory by Ridihalgh, Eggers, and Associates,
April 6, 1981,

2. General Eleotrio Information Lstter SIL - 58, "Pressurization of
Radwaste Drums™ dated January 3i, 1974,

3. "Azbder-hi-lites - Helpful Hints in Ion-Exchange Technology," Dr. Robert
Kunin, Robin and Hass Company, March 1974,
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SUPPLEMENT 1

JABLE 1

BROWNS FEPRY NUCLEAR PLANT - MAJOR ASSUMPTIONS FOR RADIOLOGICAL ASSESSMENT OF FIVE-YEAR

ONSITE LOW-LEVEL WASTE FACILITY

General

Type of Waste LLW - miscellaneous non-volume reduced trash and spent resins

Activity 9,875 Ci/yr - resin
113 Ci/yr - trash

About 89 percent Ce-137 end Ba 137w, | percent Co-60, 2 percent Co-358, 7 percent

Isotopic Breakdowu
CS-124, and | percent other fission, activation, and corrosion products.

OSF_Operational Releases

Under normal operation, any potential leachate
release. However, it is postulated that due to operator error or

the estimated annual leach reaches the river via ground water.

in the storage modules will be collected and sampled prior to
equipment malfunction, a certain portion of

Releases are sssumed to occur when the activity in the OSF reaches a maximus
(at 5 yre.). The S-year activity is estimated at about 4.2x10% C1 composed

of essentially a’l Ce-137.

Maximum Stored Activity

1 percent of the 5-year activity i» assumed to leach out of the storage
container per year.

Annual Leach Fraction

Travel Distance to River 700 = (2,300 fr)
Ground Water Velocity 1.5 m/d (5 fe/d)
Total Soil Porosity 50 percent
Bulk Soil Density 1.6 glc-3
?::;rlbution Coefficient 500 cljl( for Ce
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TABLE 1 (Continued)

e et e T

Spillage is assumed to @aix with 1/10 of the average river flow (k:lolbcollyr) =

River Dilution
before recaching potentia) receptor pathways.

OSF Accidental Fire Release
o

Non-volume reduced LLW trash from one section of a storage module (about 1/11 of one year's waste) as assumed to

catch fire due to an unspecified incendiary event.

- —

Activity in Module Section About 10.7 Ci Co-60

Practional Release from 0.01 for particulates®
Fire
x/Q (fifty-percentile, 4.7x10°2 s/a’

1 hour, ground level

Distance to Site Boundary 164 M (540 ft)

-

a. WASH-1238,

-62~
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IABLE 2

E-YEAR ONSITE

BROWNS FERRY NUCLEAR PLANT - SUMMARY OF RADIOLOGICAL _ ASSESSMENT FOR FIV

o~y

LOW-LEVEL WASTE FACILITY

Np—

OS? Operational Releases

3.0:10'S nmrem/yr (whole body)

Leach to River 6
9.0x10"° mrem/yr (thyroid)

(10 CFR S0 Appendix I
guidelines: 9 mrem/yr -

vhole body; 30 mrem/yr -
organ)

o
’ P TR P -

OSF Accidental Fire

Alir Submersion Dose 2.8 mrem (whole body)

Site Boundesry

Inhalation Doses at Site 2.4 wrem (whole body)
Boundary (10 CFR 20 guide- 970 mrem (lung)
lines: 500 mrem/yr to

vhole body and 1,500 mrem/

yr to individual organs

other than the thyroid)
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TABLE 3 a
:
‘

BROWNS FERRY NUCLEAR PLANT - OCCUPATIONAL DOSE ESTIMATES FOR FIVE-YEAR LLW STORAGE FACILITY

Ceneral Assumptions
b )

1. lon-voiu-c reduced trash is stored in 55-gallon drums; non-volume reduced resins are stored in 156 ft~ and

‘

y?‘

1Y

186 ft”? liners .

2. About 9.6 liners of RWCU resins, 145 1iners of condensate demineralizer resins, 3939 drums of combustible A

trash, and 4446 drums of noncombustible trash ure stored per year 1 i

3. Exposure rates at 10 feet frgz {ndividual containers are 2.9 R/h for resins, 6.9x10  R/h for condensate .

demineralizer resins, 8.3x107" R/h for combustible tyash, and 3.6,10"° R/h for noncombustible trash :

4. Maximum number of curies in facility is about 4.2x10" €} e

5. Maximum number of curies in a module cell is about 381 Ci &

6. Modules have 3.5-ft concrete walls (tras. modules have 2.0-ft walls) and 2.0-ft concrete cap (cop is removed g

for waste placement) &

Person-rem/yr i

Transport Personnel 5

One driver exposed to 2 mR/h, 50 h/yr 0.1 . ‘¥

-

Crane Operator 1 i

Tvo operators exposed to 5.3x1073 R/h®, 263 h/yr; und 4.8x10"3 R/W®, 965 h/yr 12.1 !

Waste Handlers {
Two handlers and one health physics t!chnlctan exposed to: 1.0x1073 l/hb. 8.1

427 h/yr; 0.01 R/hS, 26 h/yr; 1.4x107° R/h®, 263 h/yr; and 1.7x10"3 R/h®, 965 h/yr ,

'f1 Monitoring Personnel ;

*

One health physics staff member exposed to 3.9%107° llh‘. 156 n/yr 0.6 ;

{ s. Includes direct and skyshine radiation from facility during waste placement; crane operator is adjacent to 2

sodule wall, vaste handling individuale assumed to be 40 feet from the facility. '

b. Average exposure rate during remote handling of drums assuming vorkers at 40 feet from drum. ?

: ¢. Exposure during cask removal for only one worker.
: d. Includes dire.t and skyshine radiation from facility with cap in p

from facility

lace; individual assumed to be 10 feet

e

e

et . Sl




Person-ren/yr

Muclear Plant Employees

1. Distance is approximately 975 m (3,200 feet) to plant 0.3

1. 2,500 persons exposed, :u\-ing no shielding by building
Exposed to 1.mo-g R/h%, 2,000 h/yr
Exposed to 3.5x107" R/h®, 263 h/yr

————— R €
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TABLE &

BROWNS FERRY NUCLEAR PLANT - DOSES IN UNRESTRICTED AREAS

mrem/yr
Onsite Non-Nuclear Facility
1. Distance to nearest non-nuclear facility is 425 m (1,400 feet) from 1.28
nearest module b
2. Non-nuclear person%el exposed to 1.1x10™% mR/h » 2,000 h/yr and
exposed to 3.8x107° mR/h®, 263 h/yr ]
Site Boundary ;
1. Distance to nearest site boundary is about 165 m (540 feet) from 24
nearest module -4 b
2. Exposed to 6.1x107° mR/h®, 263 h/yr and exposed to 8.7x10  mR/h°, 8,766 h/yr
Nearest Resident
'
1. Distance to nearest resident is about 400 m (1,310 feet) from nearest 2.4 o
1

module c -4
2. Exposed to 4.4x10"3 @R/h , 263 h/yr and exposed to !.4x10
8,766 h/yr

aR/h>,

a. 0.02 person-rem/yr for 20 employees at this location.
b. Includes direct and skyshine radiation from facility with cap in place.
¢. Includes direct and skyshine radiation during waste placement.
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TABLE 5

CLEAR PLANT - DOSES FROM INTEGRI

TY MONITORING

BROWNS FERRY NU

Crane Operator

kyshine field of 5..21:10.3 R/h for 170 h/yr from the

Exposed primarily to @ L
sesin liners contained in 125 module cells

quarterly {nspection of

Manual Ssmpler

direct radiation fleld of 200 mrem/h for 2 h/yr trom the manual

Exposed to &
1 resin liner contents once per quarter

sampling of the contro

Air Sampler

Doses are {ncluded und
contributes about one

er monitoring personnel in Table 3. Ailr pampler dose
half of the monitoring personnel dose listed

Doses in Unrestricted Areas

Due to skyehire during visual inspection of cell liners

1. Non-nuclear workers - exposed to _3281110-3 aR/h, 170 h/yr
2. Site Boundary - exposed to 6.0x10 nqlh, 170 h/yr

3. Nearest Resident - exposed to 4.4x10 > mR/h, 170 h/yr

mrem/yt

0.9
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' . Supplement 2 N 2::0: 08/31/81
l ision 13
vi.D. Long-Ters Storage
1. NOXVOLIRE-REDUCED RESINS (GENERIC)
B s. Loading Sequence
Estimated
Duration
Cell Cap Removal (Min)
#1. Position the transport vehicle adjacent to H/A

the storage modvle cell designated to store

the LLRW shipment(s). (Note: Ensure that
the crane is not in motion.)

—
L]

2. Index the traasport vehicle such that the 1
liocz is positioned on the correct
transverse axis.

3. Attach the storage sodule cell cap 1
(SMCC) lifting rig to the crane hook.

ah. Drive the wobile crane *o the 1
designated storage sodule cell. (Note:
Ecsure that transport vehicle is in

- position and pot in motion when the

crane is moving.)

13 a9

s

5. Ipdex the crane for SHCC removal/placement. 2

) 3528

~0 04 LJ

¢

6. Detach the four SMCC holddown bolts
with &n air wreach.

module cell.

vi.b-1
*Revision .

7

(14 man-minutes]

—

7. Attach the SMCC 1ifting rig to the 3
SMCC 1ifting lugs. (6 man-minutes)
8. Lif: the SHMCC and transport ic to the 3
resote work area or place the cap on an
adjaceat cell.
9. Detach the SMCC lifting rig sssembly from 1
3 the crane book.
e
:" Grating Placement
i 10. Drive the mobile crane to the remote 1
E work area.
'3 11. Ar:ach the electromagnet assembly te 3
i‘ the crane hook, make connections, and
. pick up grating(s).
12. Drive the mobile craoe to the storage 1

3w -

“e v~
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Cask

14. Lower grating(s) into place and
disengige electromagoet.

15. Raise the electromagnet.

16. Drive the mobile crane to the remote
work area.

17. Detach the electromsgnet sssesbly from
the crane hook.

Cover Removal

18.

19.

20.

21.

22.

Drive the mobile crane to the storage
sodule cell.

Eogage the shield cask cover and sling
assesbly with the craoe hook.

Unbolt the shield cask cover with an
air wrench.

Lift the shield cask cover and transport
it to the remote work ares.

Diseagage the shield cask cover and sling
ssseably from the crane book.

Liner Resoval from Cask and Placement

23. At ach the proper liner lifting rig to
the crane hook and make all connections.
24. Drive the crane to the storage msodule cell.
25. Position the mobile crane for liner
placement.
26. Position the trolley to engage the liner.
27. Engege snd 1ift the liner.
28. Position the trolley (for mobile crane
operator shielding).
29. Partislly lover the liger (for wobile
crane operator shielding).
30. Position the trolley for liner placement.

vi.B-2

-“’
§ Date: 08/31/8)
g Revision 13
13. Position craue and trolley for grating 3
placesent.
15

10

0.5

0.5

0.5
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51. Lower the liner into place. 0.5
32. Disengage the liper lifting rig from the N/A
liner.
33. Raise the liner lifting rig. 1
34. Drive the mobile crane to the remote work 1
area.
35. Detach the liner lifting rig from the crane 3
hook.

Cask Cover Replacement

36. Engage the shield cask cover and sling 1
asseably with the crane hook and lift.

37. Drive the mobile crane to the storage module 1
cell.

38. Place the shield ca+l cover on the cask and
bolt the cover on with an air wrench.

P

#39. Drive the transport vehicle avay from the N/A
storage module. (Note: Ensure that the
crane is not in motion.) If cell contains
3 liners, complete Steps 10-17 (grating
placeasent) before going to Step &0.

Cell Cap Replacement

40. Attach the SMCC lifting rig asseably 1
to the crane hook.
41. Lift the SMCC and drive the mobile crane 3
to the storage module cell.
42. Position the crane for SMCC removal/placement. 2
43. Lower the SMCC into place. 2
&4. Replace and tighten the SMCC holddown bolts. 7
(14 man-minutes)
45. Detach the SMCC lifting rig from the 3
SMCC and raise the lifting rig. (6 man-minutes)
46. Drive the mobile crane to the remote 1
work area.

VIi.B-3
*Revisioca
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Date: 08/31/81
Revision 13

47. Detach the SHMCC lifting rig from the crane 1

hook.
Summary

Approximately 102 aioutes (1.7 hours) will be required to
load one liner into a storage sodule cell and replace the
cell cap. This is based in part on the followiog:

1. A liger is received at the LTOSF on its transport
vehicle, and

2. The cap is removed and replaced ocly once during
the loading operation.

To fi1l one storage module cell, this process sust be perforsed
six times.

#2. MNONVOLUME-REDUCED TRASH (GENERIC)

*Revision

Losding Sequence

Duration
Cell Cap Removal (Min)
#]. Position the transport vehicle adjacent to N/A

the storage module cell desigoated to store
the LLRW shipment(s). (Note: Ensure that the
crane and truck are oot in motion at the same
time.)

2. Attach the SMCC lifting rig to the crane hook. 1
«3. Drive the mobile crane to the designated storage 1

msodule cell. (Note: Easure that the crane and
truck are not in motion at the same time.)

4. Iodex the crane for SMCC removal/placement. 2
s, Detach the four SMCC holddown bolts with an 7
air wrench. (6 sac-minutes)
6. Attach the SHMCC lifting rig to the SMCC 3
lifting lugs. (6 man-mioutes)
7. Lift the SMCC end transport it *~ the 3

remote work ares or place the cap on
an adjaceat cell.

8. Detach the SMCC lifting rig assembly from 1
the crane hook.

Vi.B-4
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Grating Placement

9. Drive the y0bile cruue to the remote 2
work ares end detach the drum 1ifting
vig from the hook..

10. Attach th: electromagnet assembly to the 3
crane hock, make conunections, snd pick up
grating(s).
11. Drive the mobile crane to the storage 1
sodule cell.
12. Position the crace snd trolley for 3
grating ple:ement.
13. Lower the j-ating(s) into place and 15
™ disengs, ‘e electromagnet.
o 14. Raise the electromagnet. | .
. 15. Drive the mobile crane to the remote 1
'J vork area.
- 16. Detach the :lectromagnet assembly from 3
the crane hrok.

-J 55-Callon Drum P. acement

17. Attach the !;5-gallon drum lifting rig to 3
J the mobile :rase hook.
!

18. Drive *he mobile crane to the storage 3
1 module cell,
= 19. Index the mibile crane to the storage 2
:? wodule cell Jor drum placement.

20. Index the tranaport vehicle (55-gallen 1
drums) to the sturage module cell for
drua placesent.

21. Position the trolley over s drua. 1
22. Engage and lift the drum. 1
23. Position t.: trolley (for mobile crane 0.5

operator shielding and ALARA).

24. Partislly lower the drum (for mobile crane 0.5
operator shielding and ALARA).
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25. Positisa the trolley for drus placement. 0.5

26. Lower the drum into place. 0.5

27. Disengage the drum lifting rig from the N/A
drus.

28. Raise the drua liftiog Cig.

29. Repeat steps i A.19 through 2.A.28 (as
pecessary) uatil one cosplete layer of
druas has been placed in the cell.

Additional $5-gailon Drua and Grating Placement

30. Repeat steps 2.A.9 through 2.A.29.
31. Repeat steps 2.A.9 through 2.A.29.
32. Repeat steps 2.A.9 through 2.A.29.
#33. Drive the mobile crane to the remote
work area and detach the drua 14fting rig

from the mobile crane hook. Drive the
truck avay from the storage module.

Cell Cap Replacement

34. Attach the SMCC lifting rig assembly
to the crane hook.

35. Lift the SMCC and drive the mobile
crage to the storage module cell.

36. Position the crape for SMCC removal/placement. 2

37. Lower the SMCC into place. 2

38. Replace and tighten the SMCC holddown 7
bolts. (14 man-minutes)

39. Detach the SMCC lifting rig from the 3

SMCC and raise the liftiog rig. (6 man-mioutes)

Drive the mobile crane to the renote 1
work areas

Detach the SHMCC lifting rig from
the craue hook.

*Revision

e w— <~y —— g :
- N : !.; 15 o P2 T 'w‘ .“m‘ " m,_ -3 “'“M Baee i oo nae st S Lot e s

- “1 N, . g %3, 4 w
€~ onels D RYGLRG T A i a 3 S
e S B L A ol e e s,
S Boa e e e S
vl
B b L L e




e —

. RHSH
~Al- Date: 08/31/8)
: Revision 13

Sumsary

Approximately 1,105 minutes (18.4 hours) vill be
required to fill one trash stocage module cell. This
is based in part oo the foiiowing:

1. 144 drums (io & removable-top transport vehicle)
srrive st the LTOSF sequeatially, and

2. The cap is only removed and replaced once during the
operatioca.

*3. VOLUME-RECUCED RESINS AND TRASH (GENERIC)
. Loading Sequence

Duration
Cell Cap Removal (Min)
*1. Position the transport vehicle adjacect N/A

to the storage module cell designated
to store the LIRV shipsent(s). (Note:
Do not move the crane at the same time.)

2. Iodex the transfer vehicle such that a 1
drum(s) is positioned on the correct
transverse axis.

3. Attach the SMCC lifting rig to the 1
crane bhook.

4. Drive the mobile crane to the designated 1
storage module cell.

S. Index the crane for SMCC removal/placement. 2

6. Detach the four SMCC holddown bolts with 7
an air wrench. (14 man-minutes)

7. Attach the SMCC lifting rig to the SMCC 3
lifting lugs. (6 man-minutes)

8. Lift the SMCC and transport it to the 3
remote work area or place the cap on an
adjacent cell.

9. Detach the SHCC lifting rig assembly from 1
the crane hook.

*Revision
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Cask Cover Removsl
10. Drive the mobile crane to the storage 1
module cell.
11. Eogsge the shield cask cover and sling 1
assembly with the crane hook.
12. Unbolt the shield cask cover with an 10
air wreach.
l 13. Lift the shield cask cover and traosport 3
it to the remote work ares.
14. Disengage the shield cask cover and sliog 1
assesbly from the crane hook.
"" $5-Callon Drum “'acement
- 15. Attach the S5-gallon drua liftiog rig 3
o to the crace ok,
,3' 16. Drive the crane to the storage module 1
cell for drus placement.
i 17. Position the crane for drum placement. 2
<L
18. Position the trolley to engage & drua. 1
~
I 19. Eagage end lift a drums. 1
™
20. Position the trolley (for mobile crane 0.5
> » operator shielding).
o~
= 21. Partially lower the druam (for zobile 0.5
o crane operator shielding).
22. Position the trolley for drua placement. 0.5
23. Lowver the drua into place. 0.5
24. Repeat steps 3.A.18 through 3.A.23 five 20
times repositioning the transfer vehicle
as necessary to position druas beneath the
trolley travel axis.
2. Drive the ¢ _bile crane to the remote work 1
ares.
26. Detach the drum liftiog rig from the crace 3
hook.
-
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Cask Cover Replacement
27. Ragsge *he shield cask cover and sling 1
sssembly with the crane hook and lift,
28. Drive the mobile cra;z to the storage 1
wodule cell.
29. Place the shield cask cover on the cask 2
snd bolt it on with an air wrench.
- #30. Drive the transport vehicle avay from the N/A
storage module. (Note: Do not move the
crane at the same time.)
31. Drive the mobile cranes to the remote work 1
ares.
,T AdZ{ti{onal Cesk CL.ver Randling and 55-Gallon Drum Placement
A
32. lodex the transfer vehicle such that a 1

druz(s) {s positicsed on the correct
transverse axis.

‘
i

33. Repeat stepc 3.A.11 through 3.A.23. 25

34. Repeat steps 3.A.18 through 3.A.23 five 20
tizes repositioning the transfer vehicle

as necessary to position drums beneath the

trolie; travel axis.

Cask _Cover Replacement

Repeat steps 3.A.25 through 3.A.31. Y
Cell Cap Repls “ement

r_{J_i.)_s) a2 L.
&

36. Attach the SMCC lifting rig asseably to the 1
craoce hook.

37. Lift the SMCC and drive the mobile crane to 3
- the storage module cell.
38. Position the crane for SMCC rewoval/placement. 2
39. Lower the SMCC into place. 2
40. Replace and tighten the SHCC holddown 7
bolts. (14 man-minutes)
41. Detach the SMCC lifting rig from the 3
| SMCC and raise the liftiog rig. (6 man-minutes)
Vi.n-9
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42. Drive the mobile crane to the reaote 1
work area.

43. Detach the SMCC lifting rig from the 1
crane hook.

Summery

Mpproximately 149 minutes (2.5 hours) will be required to load
12 druas of volume-reduced waste (resin or trash) into & cell.
B Grating placement has not been included above since, for
voluze-reduced vaste storage, it is to be done very infrequently
(about once every 3 months). Grating shall be placed under each
layer of drums. The proccdure is 8s follows:

Grating Placement

= 4. Drive the mobile crane to the remote work ares. 1
N 45. Attach the electromagnet assembly to the crane 3
_ hook, make connections, and pick up gratiog(s).
el
p— 46. Drive the mobile cranme to the storage module 1
| cell.
47. Position crane and trolley for rating 3
~ placement.
“ k- 48. Lower grating(s) into place and disengage 15
electromagnet.
M
v 49. Raise the electromagnet. 1
b1 e
b - $0. Drive the mobile crane to the reamote work ares. 1
el
*‘i §1. Detach the electromagnet sssembly from the 3
J ° crane hook.
4
»
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00V 3 7/

Month

October 1979
Novexder 1979
December 1979
January 1980
February 1980
March 1980
April 1980
May 1980

June 1980
July 1980
August 1980
September 1980
October 1980
November 1980
December 1980
January 1981
February 1981
March 1381
April 1981
May 1981

June 1981
July 1981
August 1981

B e,

Historical Data - TVA Allocations
and Total Volumes Shipped (ft?)

Allocation

§,102
3,293
3,293
2,828
2,827
2,827
6,607
5,948
5,948
5,463
5,463
5,463
4,999
%,999
8,999
4,535
§,535
8,535
8,050
8,050

Supplenent 3

First-Served Pool

First-Conme

928
2 732
8,907

3,310

5,914
1,707
1,076
1,055

921
1,480
3,266
2,272

3,580
'.615

Total Shipped
BFNP

E

7,506
5,936
4,834
§,095
3,286
8,217
18,667
5,559
7,79%
5,294
8,858
5,606
11,3717
7,170
6,539
6,054
5,920
6,479
7,881
5,430
5,497
5,510 2,120
5,665 -

=N
lllllllggllil!.l!l

®
o
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400 Chestnut Street Tower II

September 28, 1981

Director, Office of Nuclear Material Safety
and Szfeguards
Attention: Mr., L. C. Rouse, Chief
Advanced Fuel and Spent Fuel
Licensing Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Rouse:

In the Matter of the ) Docket No. 30-19102
Tennessee Valley Authority )
: Since early 1980, TVA has been faced with the deci'easing availability of

commercial disposal space for low-level radioactive waste (LLRW) produced
at its nuclear facilities., To ensure that the uncertain availability of

. commercial disposal space would not adversely affect operations at the
Browns Ferry Nuclear Plant (BFNP), TVA immediately began investigating
alternatives to the disposal problem. On January 21, 1980 TVA submitted
a request for permission to temporarily store LLRW in a cable storage
warehouse onsite. Permission for the temporary storage of LLRW in the
cable warehouse was grauted on March 17, 1980. Because of temporary
increases in allocations at the Barnwell, South Carolina, disposal
facility the cable Storage warehouse has never been used.

As an alternative solution to the LLRW disposal problem, TVA began
construction of concrete storage modules in the spring of 1980. On
July 31, 1980 TVA submitted a license application for permission to
operate the storage module facility. As you are aware, the license
application 1s still pending your approval,

Our present LLRW generation rates have now reached a point where they
are exceeding allocations for disposal, and use of the cable storage
warehouse will become a necessity. This situation has become worse
because of increased LLRW generation resulting from ongoing torus
modifications at BFNP. The cable storage warehouse approval expires
in March 1982 and we will again be faced with a disposal problen.

”
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Director, Office of Nuclear Material Safety September 28, 1981
and Safeguards

application. The modules would be utilized tor the storage of "trash"

only. Resins and the higher activity trash would continue to be shipped
to Barnwell as allocations permit. Since the Storage modules have been

Specifically designed for storage of LLRW, we believe that their use will
provide the safest and most environmentally accaptadble means for handling
the storage problem while ensuring that the urcertain space at commercial
disposal facilities will not present undesirable impacts to the continued

Very truly yours,
TENNESSEE VALLEY AUTHORITY

L. M, Mills, Manager

Nuclear Regulation and Safety
KPP:RHS: 3T

cc: Office of Nuclear Reactor Regulation
Attention: Mr, Darrell G, Eisenhut, Director
Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555



L00 Chestnut Street Tower II

August 19, 1981

Director, Office of luclear Faterial
Safety and Safeguards
Attention: Mr, L. C. Pouse, Chief
Advanced Fuel and Spent Fuel
Licensing Rranch
U.S. Kuclear Reculatory Commission
Washington, DC 20555

Dear Mr, Rouse:

Ir the Matter of the ) Docket Ko. 30-108102
Tennessee Valley Authority )

In response to your letter to H. G. Parris cated Aupust 10, 1981, we
are currently preparieg responses to your questions and the reguest
for adcditional inforration on TVA's July 31, 1950 application for the
Storage of low-level racioactive waste at the Browns Ferry luclear
Plant. We anticipate a submittal cate of September 11, 1081,

In adcition, we will revise the July 31, 1980 appliention to reflect
the responses to these questions and idditional informition. We
&nticipate submitting the revised epplication by Septewmver 25, 1581,

If we can provide any additionzl information before the September 11
submittal, please let us know.

Very truly yours,
TENNESSEE VALLEY AUTHORITY

L. M, Mi11s, Manager
Nuclear Regulation and Safety

|
o - -
-



400 Chestnut Straet Tower II

July 7%, 1631

irector, Ifine of Huclear Mstarial Safoty .
a2 Safepusras
Attn: Mre. L. O RUU“. Chiaef
Advapran Fuel and Spent Fuel
Licensing Dranch
U.S. Xulear sguiatory Coamimsion
Nashington, IT ZLtis

Near *r. Rouse:

78 the Mattar of the ) Toaret Yo, 20-1710

Taenowsaes Valier Autnoriby )

w

Tlease refar 0 2y letters to i, P, Darton dated July %1 an?d Yovesher )7,
2900 an wnlen TVA recuested srzengrente to fiollivy opcruting licensss
SPEe3, DPR=TC, wn® DiP-(5 for encile storspe ¢f lcw-lavae! ~»Alonctive
“ReLe generated Irom the opemtion of frewns Perry Nuclear ZPlarmt (STLF),

« TVL ras reevaluaten tna pryaical seourity comitasnts conteined in the
July 31, 150 lrcler for tho RUNP lou-leve) radlo-ctive wante stors;e
facility and 7irds then to fe rore restrictive LRan the Minitum fecurity
requirenants cesorirnd io “rait 10 UFF part #) for t-e #igpo-nl of lov-
levael ~adiocctive vasta, Siaee tne IFUP factlitty 1s for s%orage only,
we Uslieve tre following chnnses will rezuit in an 4qenuate securit,

5:".21'!‘..
AeOrGAn Ly, picare cnan?n the TFNP licensing conuzents to wend an f3llows.
Paps J=f presently resags:

2«2 SECIURITY
The storsae f2elitty will Ce surrcurnced oy 8 Wire [adSric fence witr
Rares strarse of barbea wire, totaling elgrt fuat 19 hejent with a
JO=Ffoot 1i0inticn 2on2 op wach Aice, An intMsiGn detantion fvstop
ans CCTY avrtem are provided »2nd ternipate i a gatehouss, 7Tne

Falerouse s desigoad Jor Tlehour operaticn Witn oommunications witnh



irector, OUffice of Nuclear Matertal Safety July 29, 1721

the nuclear plant via radio and telephone., Yard lighting of 0.7 foot-
oundle and a patrol road within the fencet area 13 provided for
survelllance purposes. Twvo points of access through the fence will de
proviced, The primary source of power for all electrical security
equipment is offsite power. PBackup power will he previded by 3.
dlese]l genermtor located within the fasility houndary,

Chance to:
2.2 SLCLRITY

The storage factility will be surrounded by a wire fahric fence with
nree atrands of tarded wire, totaline eight feet in heignt, 211
1nalvicuale anc venicles, whila or the facility site, will be
nonitored-=aither phyalically or wlaaotroniczally, Communication
equipment 1s located at each anuclear plant to aonta2t local, State,
anc Fecdermal law enforconment agencies and emermency services, Thae
fencn will he provided with one or more points of access and access
#4111l be pnzitivaly contrelled while indivituals ana vehicles entar
ana exit the LICSF., 211 indivicuals entering and eoxiting the LTOST
will be positively identified. TVA will ¢onzuct a vearly aucdit of
tre LW OF security cysten. ]

» 2-5 presentiv reaas;

ELTCTRICAL REVUIRFMENTS

Tha LTCSF will be provided with electrical power fron offsite by

the local utility., As a backup, the facility will neve an electrical
pover jerermator sufficiently sized to provide the pover requirec to
operate all security features for a ainimun of !2 haurn, The
gencrator will be rerote from the security gatshoume with mnual
control:s lzoatad inside the gatehse,

ANse Lo

2.7

ELECTRICAL REQUIREMENTS

The LTOSF will be provided with eclectrical powsr from offsite by the
loaal utility,




P

MNreatar, NClcw Af Nuaimep iate~in]l S fary July X%, 91
-
Fage 7=4 presmntly resda:
2.1 SECUPTTY APRPATINNG
Clused clrenit Wleviaton (77F) munttors will Ye pssd *c dutect crg
Ustrve potentinl Intrusion Into tna Atorpre area, Moniter serenns
Widl be locgated in the ratahonse, In 'he evert of a lous of CeTY,
Weusrity parwonbal 41, eall Tor luneciate repair. A spane COCY wild
3% 2Nt fn serice, LT Avaliathle, Sursg tie Lime thel the SU%T fs ot
of s«rvige, the wma normelly covared o7 0077 otservativa scesl he
GonLsuouslY DAtralled Ny maeurity pasaonael e apmira that tee
SEAUPLTY OF LLe sran 8 "0t com i s, daditiohel RO LYY
porescuned Hall e utilizas vhan recaass o
'?(9"‘5-7 L L
T.1 TROURIMY ODCPraviims
cithas thy riwnisal or electrentic Doasuren wiil e use” La renitoe
1 Alvisualr ans vanieles whiile on The foctility nite #8 wwll an o aq
» Loavieg, the Rotiity, Yhone meamures will ensmire that Yiu LeQur.ty
of trho scve im net ectorclitsd, ACeiricral sensurea {20 inglude
seCurity peracanel) stunll he utilize! vren neCersarv,
.
de talluva thase precoomeniad charges ate ADDrenriste Maswed on one
resvilusvion o7 existing "TC requiremnts, ac naiveiyed recurily throat,
v consequentliy o mre ecs? effvativs pregran for TVa.
Vore Sruly youras,
TINNISIER TALLFY aLTioay”
Lo M "0, VYaranor
Maclass Resulation 411 = fqry
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. Director, Office of Nuclear Material Safety

ee: Mr. Charles R. Christopher

Chairman, Limestone County Commissinn
P.0. Box 188

Athens, Alabama 35611

Office of Nuclear Reactor Regulation
Attn: Mr. Darrell G. Eisenhut, Director
Division of Licensing

U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. K. D. Fagan, Supervisor - Nuclear
General Electrie Company
832 Georgia Avenue

Chattanooga, Tennessee 37402

Mr. Ira L. Myers

State Health Officer
State Office Building
Montgomery, Alabama 36104

July 29, 1981



400 Chestnut Street Tower II

May 5, 1981

Director, Office of Nuclear Material Safety
and Safeguards
Attn: Mr. L. C. Rouse, Chief
Advanced Fuel and Spent Fuel
Licensing Branch
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Dear Mr. Rouse:

In the Matter of the . ¥ Docket No. 30-19102
Tennessee Valley Authority )

Please refer to my letters to H. R. Denton dated July 31 and November i 2
1980 in which Tva requested amendments to facility operating licenses
DPR-33, DPR-52, and DPR-68 for onsite storage of low-level radioactive
waste generated from the operation of/Browns Ferry Nuclear Plant (BFNP),

Comments have been received from members of the public about the ability
of the facility to withstand tornadoes. Accordingly, we are providing
you with the following clarification regarding tornado design specifi-
cations for your information.

TVA is proposing the storage of low-level radicactive waste at several of
its nuclear plant sites and, in an effort to economize, has developed a
design for storage module construction which covers a Spectrum of design
basis events for use at all TVA nuclear plant sites. Thus, using the
current approach, design parareters employed by TVA at some plants are

in some cases more conservative than is necessary for that particular
plant. This is done in order to facilitate a design which is acceptable
for all plants; however, if conditions change, site specific designs may
be used for future facilities.

ihe storage modules at BFNP shall be able to meet the following design
specifications:

Each storage module is designed to withstand the

forces exerted by a tornado wing having a peripheral
rotational velocity of 290 miles per hour at a radius of

150 feet from the center of the tornado and a translational
velocity of 70 miles per hour. The Storage modules are also
designed for a tornado depressurization load of 3 pounds per
square inch.
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Director, Office of Nuclear Material Safety May 5, 1081
and Safeguards

In addition to the design parameters noted above, the storage
uodules are constructed of thick reinforced concrete due to
shielding considerations and will be capable of resisting
tornado missile penetrations.

We would like to emphasize that this information is provided for clari-
fication and does not represent a change in the original design of the
proposed facility. The original facility design, which included a

tornado analysis, was developed in early 1980, .

If we can provide you with any additional information, please let us
know.

Very truly yours,

TENNESSEE VALLEY AUTHORITY

L. M. Mills, Manager
Nuclear Regulation and Safety

ce: Mr. Charles R. Christopher
Chairman, Limestone County Commission
P.0. Box 188
Athens, Alabam 35611

Office of Nuclear Reactor Regulation

Attn: Mr. Darrell G. Eisenhut, Director
Division of Licensing

U.S. Nuclear Regulatory Commission

Washington, DC 20555

Mr. K. D. Fagan, Supervisor - Nuclear
General Electric Company

832 Georgia Avenue

Chattanooga, Tennessee 37402

Mr. Ira L. Myers

State Health Officer
State Office Building
Montgomery, Alabama 36104




UNITED STATES OF AMERICA
NUCLEAR REGULATORY COMMISSION

Before the Nuclear Regulatory Commission

(Browns Ferry Nuclear Plant,
Units 1, 2, and 3)

(Low-Level Radioactive
Waste Storage Facility)

In the Matter of )
) Docket Nos. 50-259 OLA
TENKESSEE VALLEY AUTHORITY ) 50-260 OLA
) 50-296 OLA
)
)

CERTIFICATE OF SERVICE

I hereby certify that I have served the original and two
conformed copies of the following document on the Nuclear Regulatory
Commission by depositing them in the United States mail, postage
prepaid and addressed to Secretary, U.S. Nuclea: Regulatory Commission,
Washington, DC 20555, Attention: Docketing and Service Section:

Tennessee Valley Authority's Response
to Appeal Board Order

and that I have served a copy of the above document upon the persons
listed below by depositing it in the United States mail, postage

prepaid and addressed:

Mr. John H. Frye III *Mr. Stephen J. Eilperin, Chairman
Administrative Judge and Chairman Atomic Safety and Licensing

Atomic Safety and Licensing Board Appeal Board

U.S. Nuclear Regulatory Commission U.S. Nuclear Regulatory Commission

Washington, DC 20555 Washington, DC 20555
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Mrs. Elizabeth B. Johnson,
Administrative Judge

Oak Ridge National Laboratory

P.C. Box X

Building 3500

Oak Ridge, Tennessee 37830

Dr. Quentin J. Stober,
Administrative Judge
Fisheries Research Institute
Un.versity of Washington
Seattle, Washington 98195

Richard J. Rawson, Esq.
Office of the Executive
Legal Director
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Leroy J. Ellis, Esq.
421 Charlotte Avenue
Nashville, Tennessee 37219

This 27th day of May, 1982.

Dr. John H. Buck
Atomic Safety and Licensing
Appeal Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Mr. Gary J. Edles
Atomic Safety and Licensing
Appeal Board
U.S. Nuclear Regulatory Commission
Washington, DC 20555

Robert B. Pyle, Esq.

Suite 9, Oakwood Center

4783 Highway 58 North

P.0. Box 16160

Chattanooga, Tennessee 37416

Attorney for Applicant
Tennessee Valley Authority

*Chairman Eilperin received an additional copy by telecopy on

May 27, 1982.



