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j UNITED STATES OF AMERICA O S.

NUCLEAR REGULATORY COMMISSION O

Before the Nuclear Regulatory Commission

In the Matter of )
) Docket Nos. 50-259 OLA

TENNESSEE VALLEY AUTHORITY ) 50-260 OLA
) 50-296 OLA

(Browns Ferry Nuclear Plant, ) (Low-Level Radioactive
Units 1, 2, and 3) ) Waste Storage Facility)

TENNESSEE VALLEY AUTHORITY'S RESPONSE
TO APPEAL BOARD ORDER

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

recognizing a lack of jurisdiction because the proceeding was before

v 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 Bocrd 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 Appeal Board, transmitting the

| original and amended application and TVA's environmental assessment

j as requested. Having received that letter, TVA never considered that

.
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the Appeal Board might think it needed anything more. TVA 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

9
is a normal practice for an applicant from time to time during the'

s, 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
.
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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

g 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.

.
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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,

'jr ut . we ,

He r'be r t S . Sa nge~r , Jr''. d [/General Counsel
Tennessee Valley Authority
Knoxville, Tennessee 37902
Telephone No. 615-632-2241
FTS No. 856-2241

g - tU tc
Lewls E. Wallace
Deputy General Counsel

%

fg W 11421_ A
Jan s F. Burger d

I

W. Walter'La'lfoche
' ~ 7 i~

-

Attorneys for
Tennessee Valley Authority

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. 30-19102Tennessee 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 storage of low-level radioactive waste at the
Browns Ferry Nuclear Plant. We are submitting a few changes to that
submittal which arc minor in nature but, warrant your attention.k
Accordingly, please change the submittal to reflect the enclosed
corrections.

\
Very truly yours,

TENNESSEE VALLEY AUTHORITY

I e

M') R. Wisenburgigl'; JCllb'.

Nuclear Engineer -

Subscrib
me this ,epgnd sworn berpre

/- day of 1982.

&/

Notary Public

My Commission Expires

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

,

.

cc (Enclosures):
Mr. Charlen R. Christopher
Chairman, Limestone County Commission
P.O. Box 188 -

__ .

Athens, Alabama 35611

Dr. Ira L. Myers
State Health Officer
State Department of Public Health .

j State Office Building
Montgomery, Alabama 36104i

Office of Nuclear Reactor Regulation
Attention: Mr. Darrell G. Eisenhut, Director

Division of Licensing
U.S. Nuclear Regulatory Commission
Washington, DC 20555

U.S. Nuclear 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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ENCLOSUTS,

'

CHANGES TO BROWN FERRY KUCLEAR PLANT *

LOW-LEVEL RADIOACTIVE WASTE ANZUuBD APPLICATION,

DATED NOVEMBER 3, 1981

1. 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." '

2. Page 2-11, first paragraph, delete the following sentences,
"While retaof2.7x10gdationofbacterialgrowthshouldoccurtoalevelpCi/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."

3 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."

4. Page 2-12, Section 2.2 3.2, second and third sentences should .

k read as follows, . . . " Liners to ,be used for onsite storage.
are coated on the exterior surfaces with one coat of primer and
twe coats of alkyd gloss enamel and on the interior surfaces

N 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."

5. Page 2-13, first incomplete sentence, add the'following
sentence, "High density polyethylene is used to construct high-
integrity containers."

.
6. Page 2-13, Section 2.2.4, first sentence should read, ". . .

chemical attack from the liner contents and the enamel coating
precludes. "

..

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

,
,.

'
.

.

.
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8. 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."

'~

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

fire brigade."
-

-

,

10. 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 OSP."

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

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

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

"Because of the high cumulative dose rate expected from stored
containers within a module compartment, there will be no direct
visaal 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. In 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
expected 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, if used,
will be visually examined on an annual basis. Solidified waste
requires no visual inspection to verify container integrity."

.
/
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14. 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."

15. 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 containets.
However, an air sample may be pulled through the compartment
sump liquid sampling connection. TVA will take an air sample
from a module co=partment 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 cap
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

g storage modules."

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

.

17. 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."

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

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

~
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Table 4.1-1

BROUNS FERRY tmCLEAR PLANT - HAJOR ASSUffPTIONS FOR RADIO!.OCTCAL ASSESSMENT OF FIVE-YEAR

ONSITE LOW-LEVEL MASTE FACILITY

Cencral ~ .

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

Activity 9,875 C1/yr - resin
113 Ci/yr - trash

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

and 1 percent other fission,, activation, and corrosion products.Cs-134
OSF Operational Releases

T
Under normal operation, any potential leachate in the storage modules will be collected and sampled prior to "release. Ilowever, it

the estimated annual leach reaches the river via ground water.is postulated that due-to operator error or eq'uipment an1 function, a certain portion of

Itaximum Stored Activity
Releases are assumed to recur when the activity in the OSF reaches a maximum
(at 5 yrs.). The 5-year activity is estimated at about 4.2x104 Ci composed
of essentially all Cs-137 and about 0.022 percent of Sr-90. ,

Annual Leach Fraction
1 percent of the 5-year activity is assumed to leach out of the storage !* container per year.

, ,

Travel Distance to River 700 m (2,300 'r t)
'

'

Ground Water Velocity 1.5 m/d -(5 f t/d)
<,

Total Soil Porosity 50 percent

3Bulk Soil Density 1.6 g/cm
, e

3 3Distribution Coefficient 500 cm /g for Cs and 150 cm /g for Sr-90
(K ) .

d

,

,
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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 5.2x10~ 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/yr from the manual 0.4
sampling of tiie control resin liner contents once per quarter -

Air 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 i
%

Due to skyshine during visual inspection of cell liners

1. Non-nuclear workers - exposed to 3 8x10-3 mR/h, 170 h/yr 0.622. Site Boundary - exposed to 6.0x10 m 10.2UcarestResident-exposedto4.4x10~g/h,170h/yr3. mR/h, 170 h/yr 0.8

,
9
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400 Chestnut Street Tower II
.

October 22, 1981
.

.

Director, Office of Nuclear Material
| Safety and Safeguards
j . 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. 30-19102Tennessee 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 31,198G 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,

TENHESSEE VALLEY AUTHORITY
-

t

Lt - V
L. M. Mills, Manager
Nuclear Regulation and Safety

.

s .' me th'ig#dfi *(Subscribjd an
: sworn to before

ay of October 1981c

._' =

Notary Public

| , My Commission Expires
!

KPP:RHS:BT

Enclosure: 40

cc: See page 2
.
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Director, Orf!co or !!"elese M?terial. .d.:ty Oct.bfr 27, 1701
and Safeguards .

cc (Enclosure);
l'". Charl es R. Christcpha-
Chairran, Lir.cstone County Cornission
P.O. nc- ISS
Athens, Alabama 35611

,

P.r. f.. D. Fac. n, Superviscr - !!uclears
Gene"al Electric Con 31ny ..

'

832 Geo?;ia Avenue
Chattanenc.a. Tenneosso 37'l02

Dr. . ira L. Myers
State Health Orricere State Departnent of Public Health
State Office Building g

'4cntnomer? .uate.a 361011
-

%

Of*f ce of Recicar Reactor Pegulation
Attr.: fir. Darrell G. Eisenhut

Division of Licensing .

U.S. ?uclear Eequistory Coc..ission7

Vash3r.c. ten, DC 20565

|
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X' BROWMS PERRY NUCLEAR PLANT (BFEP) 1

"

4i LOW-LEVEL RADIOACTIVE WASTE (LLNW) - ',
M' STORACE FACILITY LICENSE APPLICATIM !'D D NRC QUESTIONS AED REQUEST FOR ADDITIWAL INFORMAYIM |

>

t -
*

o. .-

$5i NRC QUESTION
.=:

D 1. Resin Characteristics and Container Integrity
H
& Historically, there have been several accidents involving resins stored I

M in a radiation field that have caused oonsiderable damage. More
$ recently, safe storage of TMI-EPICOR loaded resin liners for long
so; periods of time has been questioned; with estimates of liner 7

f; perforation occurring in 15 to 19 months. Although these situations
{f may not be directly applicable to your proposed action, we have similar F

.N concerns regarding the ability of the storage containers to maintain
k in their integrity for the duration of stora a. Based upon the '

7 information in the application and discussions with the TVA staff L

M O (March 18 and 19,1981), there is insufficient information to support i

h'.
~

any conclusion regarding container integrity and potential problemsS with five-year or life of plant storage of wastes, in particular spenti

M 1 n exchange resin liners. We therefore request you to provide us withOt9 an evaluation of potential problems and the ability of waste storage,

containers to maintain their integrity during the five-year license, , . . , ,

f." ters and life-of-plant storage.
, ,

1;s .N
% The evaluation and its bases should consider, but not be limited to,

N( such things as follows:
.r

f.h h
M 1. physical, chemical and radiological characteristics of the wastes;

2. changes in the physical and chemical characteristics of wastes
% o which may be expected to occur (i.e., deoomposition, gas
91 generation, etc.);% O
M 3 physical and chemical characteristics of the container materials;
i%,

W 4. oompatibility of the container materials to the waste forms and
Pf- environmental oonditions external to the containers;

I , . -

Lp 5. ranges of waste compositions that could be stored in the
Ig,n containers;
l ':;

$ 6. provisions to minimize potential probler- (i.e., containers
4; equipped with special vent designs to allow depressurization).

I w-

| |f t t'-
'

,<. ;

\

'%.
.;w

l ..$
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D
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TVA RESPQtSE Ip .
r..

U 1.0 Container Intear_i_tit
r, . o

N 1.1 Steel Drums
(, V
" -

All miscellaneous trash will be stored in steel drums. In v-
b general, these containers will meet the DOT speoirication 17H
b (or equivalent), and will have a capacity of 55 gallona. As an

_

'

f alternative, metal boxes meeting DOT specifications may be used -

for storage. These containers will be constructed of at least:-

h 18-gauge steel and shall be externally coated to reduce container r
c.- corrosion. No wooden or cardboard packages will be stored in the

,

f storage facility. LT: Y'9 Most of the radioactive waste stored in these containers will be
f 9 dry and inactive. On occasion, moix material (with no free-

h standing water) may be packaged for storage. All noist material
[ 'D will be packaged in a sealed polyethylene bag before it is placed 1

in the steel container. Double bags will be used when necessary. |r m

$< T Therefore, no corrosion of tne inside of the steel container is
'

y 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 5-year storage of miscellaneous |

m-

E trash in steel drums or boxes can be accomplished without loss L

L of container integrity. Fs %

f #

7 s 1.2 Steel Liners
v a

.f 'M 1.2.1 Waste Foru L

h
U

l.2.1.1 Physical Properties

+ >
| Ion exchange waste will be stored in steel liners -

O in the storage modules. This material consists
of the following: anion and cation resin in both

dy. powdered and bead form (the majority is
3

powdered), cellulose filtration material, radio- E
, active crud, and water contained within the other
4 materials (about 60 to 70 percent by weight). L

kg 'There is no free water, i.e., the resin has been

{ dewatered to meet the State of South Carolina's f
'g- 0.5-percent free-standing water criterion. The

M resin consists of a pir-tio material
b (copolymerized styrene crosslinked with divinyl

,3 benzene) with strong acid cation (hydrogen form)
@4 fon-change capacity and strong base anion }

{ (hydroxide form) capacity. It should be noted
%
R LE

. . . .

.

'p -

t

r

9 -

:. V

h IhfIb ~fl$hhfb k h= ! h h h h f$ k h $hfIhs --
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[that the resins will be fully or partially
exhausted after being used in plant systems.*

,

A fiberous filtering asterial (under various'
1

trade names) is used as an overlay material on a

$[; -
,

i, desineralizer precoat and consists of a

j oellulose-like filtration anterial. This

[ fiberous asterial makes up approximately 30
- percent sf the precoat volume utilized by the

condensate cleanup system and is sometimes used - j
$ in the radwaste and reactor waste cleanup , |

systems.. Radiosctive crud (consisting mostly of )
'

*

*

$. oorrosion products) is filtered from water within
the nuclear plant and has been estimated to make"

,

up about 2 percent of the total weight of the - '

waste. -

:

+{ 1.2.1.2 Chemical Properties L.,

s .3 The pH of unexhausted oation resins is approxi- |.
aately 6.8. The pH of typical mixture of anion

~

e and cation resins ranges from 5.0 to 5 3 in .

ks,
O depleted, pH values will approach 7.0 (neutral

locations of collected water. As the resins are
%
7 pH). Condensate cleanup resins are rarely fully
E exhausted, but reactor water clean , and radwaste

P
U filter resins are usually exhausted before

,.

f disposal or storage. Resin conductivity ranges L-*

D from 0.5 to 2 unhos. The above conditions F-
.,

could be corrosive to carbon steel, and internal re

{ 'M coating of the liner will be required. (<

P;
--
r.

3 1.2.1 3 Radiological Properties.
;

, m

O The activity of ion-exchange resin varies depend- !

f ing n plant operating oonditions and the source [
O'

j of the water that is domineralized by the resin. i
'

(,- Currently, condensate cleanup resins range in
activity from about 0.2 to 10 uCi/co with liner y

p$'. oontact dose rates from 100 mrads/hr to 7
rads /hr. Reactor cleanup resin activities range

h' from about 2 to 230 uC1/cc with liner contact
dose rates from 500 meads /hr to 45 rads /hr. The', design source terms provided in table 4.1-1 of

P
.

the licensing submittal are applicable for

h nonvolume-reduced waste as well as for volume-
# reduced waste. Based on these source ter9ss, we

41 have deter 9ained the maximum absorbed doses to
convolume-reduced resins during five years of

E atorage. Va have also determined the maximum'

f
-

4
1

V
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h
r
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t
i . . absorbed dossa that these resins will have l'

h,received prior to the storage period. The
, absorbed doses are as follows: 2;r,'

F s.

Absorbed Dose [.F

Gamma Dose Beta Dose Total Dose
'

t :-

(rads)6 I"*d*I I"*d'I I5 6
Prior to Storage 1.5 x 10 7.2 x 10 2.2 x 10 I'6 6 6
During 5 Years Storage 5.9 x 10 2.4 x 10 8.4 x 10 t

6 6 7 Is
Total 7.4 x 10 3 1 x 10 1.1 x 10 U.Cg

7C
,

m
1.2.2 Changes in Waste During 5-Year Storage '_'~

-
1.2.2.1 Physical~

b; .,,

No physical changes are expected in the radwaste .

itself. There is a possibility of resin densi- i
fication (packing) during the storage period'

N with a resultant increase in free water. This .
:

increase is expected to be minor and will ,

* N probably not exceed the State of South i

Carolina's free-water limitation in TVA's 1. ner j
?design. Before offsite shipment of a previously*

stored liner, an attempt will be made to dewater ;
--) the liner to remove any accumulated water. f̂

D ;-
1.2.2.2 Chemical

^

,

O ,

There are several mechanisms that can produce -

' chemical changes in the resin during storage.y
These include resin degradation through: I

%
,

'I

p.
(
[ a. direct irradiation of the resin 7

b. fomation of hydrogen peroxide through -'

radiolysis of water
c. thermal heating fr^3 decay of Sr-90 and

,

( Cs-137L

d. nitrio acid production through oxidation of ;
h nitrogen compounds in the resin and air in
{' the liner (secondary reaction)

n.

v
%*

M

h. .
I

C'

F
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b
e. sulfuric acid production from cation resin F

degradation (secondary reaction) [^
f. forination of amines from anion resin

degradation (secondary reaction) J'
g. carbonic acid production from the reaction u, . .,

of water with carbon dioxide (secondary .

reaction)
h. bacterial decay of cellulose material or L'

other organios [.
L:

[s
These reactions ce produce acids (sulfurio,
sulfonio, nitrio, c ebonic, and nitrous), N
various gases (hydrogten, oxygen, carbon dioxide, f
nitrous oxide, nitrio oxide, sulfur dioxide, 4 s

> methane, carben monoxide, and nitrogen) as well L

as amines, hydrogen peroxide, and sodium acid t-*

O sulfate. These constituents (with the exception -

of metgane and carbon dioxide from bacterialD '

| decay) result from irradiation of the waste
over a long period of time and do not become Vo
significantuntilthytotalabsorbgexposuretog
the resin exceeds 10 to 10 rads. As previ-
ously stated, the maximum ex;'eted integrated U.

% dose to the resins based on design basis source

terms du9 ng the 5-year storage is about (.1 i

,' 1.1 x 10 reds . Therefore it can be seen that .s

Browns Ferry waste will not exceed the radiationg ,

levels that will produce significant resin
degradation during the storage period. ;3 .i o

,

O The only mechanism which may produce a chemical [
reaction in the waste container during storage "'

,

O is bacterial decay. Decomposition of cellulose W.
or other organics can release methane and carbon
dioxide if microorganisms are present in the ;-

. ;. .
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[ waste. Recent studies have shown that bacterial*

; p growth is retarded gt a radionvolide concen- _

*

rj tration of 2.7 x 10 pCi/a1andoospletegy
inhibit
pC1/al.p at a concent5ati n of 2.7 x 10 ;,..

'

I For a 186 ft TVA liner of waste, h
baoterial growth would be oompletely inhibited L

if the liner contaigs 1.4 curies of waste (1.2 .
3

'F curies for a 156 ft liner). All c* the
p lon-exchange resin shipped from Browns Ferry

since March 1978 has contained in excess ofP

4 these activities as did the large majority of i.
J the waste shipped before that time. All future

shipments are expected to contain at least, ,

these amounts of activity. Because of radio- E,

( active decay, the specific activity of socie
5of the waste stored may fall belw 2.7 x 10 ,

b pC1/a1 during storage. While retardation ofO bacteringgecwthshouldoccurtoalevelof
2.7 x 10 pCi/al, a biocide can be added to,

r_

L the waste to prevent bacterini decay during ;

e storage. This biocide will be compatible ;-,

5 with the container and waste for9n. Before off- ~

O site shipment of a previously stored liner, each r

liner will be vented under controlled oonditions,
,_

inside the nuclear plant to relieve potential sg ,

i., gas buildup. !

H :
'''

2 1.2.2 3 Radiological

M '

| Radiological changes will occur only due to r

O decay of the original radioactive isotopes. T
After five years of storage, mos'. of the "

.

O short-lived isotopes will have decayed and; c
the remaining radioactivity will be primarily, O
Cs-137 and co-60. The activity levels will,
of oourse, be dependent on the initial level

J .' and the time in storage.
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1 3 _ Container Description

::.

131 Physical
e:
"

TVA's resin liner is constructed of 0.25-inch A-36
carbon steel in the shape of a cylinder. These
liners are constructed for TVA by the TVA Power
Operations Service Shops in Musole Shoals, Alabama, in -

accordance with TVA drawings (enclosed). All welding is ...

performed utilizing welders and procedures qualified to
the requirements of TVA Division Procedure Manual (DPM)~ l

No. N73M2 (construction procedure G29M). ..

'y.

During and following construction of the liners, a number
of tests and inspections are periorsed to ensure that ,"~

the liner is properly built. These include a hydrostatio ,.

or pneumatio pressure test at a minirsua pressure of two e
psig for 10 minutes to ensure container integrity, visual %e inspection of interior and exterior welds in accordance m.

O with procedure 3.M.S.1 (d) of CPM N73M2, visual 4inspection of internal dewatering elements and pipe f
fittings, and a final inspection check to ensure that the +

.

liner meets all tolerances. Upon receipt at Browns ,

N Ferry, the liner will be inspected to ensure that 9
exterior coatings are properly applied, that the liner 9

, s and the coating have not been damaged during transport-
{Jm ation, and that there are no obvious defoots in

fabrication. L
6

7 p-

[f.1
Radwaste liners may be lifted using either a permanently

?O attached sling or an air-actus+ed remote lifting device.
Closure of liner penetrations (countersunk pipe plugs) g

O is accomplished using a TVA-approved thread sealant Itc*

(such as Teflon tape or Loctite) before storage of the f
"

t waste. All lifting devices and closures are visually
inspected to ensure proper fabrication and installation y

| before liner use. y5

| 132 chemical
'l
! .| Liners currently used for offsite disposal are coated on [

the exterior surfaces with one ooa'. of paimer and two''

ooats of alkyd gloss enamel. Liners to be used for L
'-onsite storage are ooated on both the interior and

exterior surfaces with cae coat of primer and one coat of
'I of a 2-part epoxy coating to a minimum thickness of 8

mils. This coating is applied with sufficient quality
g P
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control to ensure that unifomity and minimum thickness t'

[9
.

Drequire:ents are met and, when possible, will be checked
L for pin holes defects. The coatings preolude chemical h<
L attack on the liner material during waste storage.

(
~

-.
i ;-

,

[ 1.4 Compatibility '

1 .

The epoxy coating protects the interior of the liner from p

G chemical attack from the liner contents and precludes

f corrosion of the exterior surface from high humidity, rain, "

temperature extremes, and other expected corrosion-producing -

mechanisms. The coatings are selected to provide corrosion (
i protection for periods exceeding the 5-year storage period. i

k
r
0 1.5 Range of Compositions t
j ,-

f N The storage liners allow the storage of any mixture of '

W depleted or partially depleted anion and estion ion-exchange r

} resins, cellulose, and other waste constituents. Although

ri o only material with a pH of 5.0 to 7.0 is expected to be stored. F.
'

i | the protective coating will allow storage of waste with a pH
1 O range of 2 to 13 during the 5-year storage period. Free-

h standing water content ranges free nondetectable levels to less
than 0.5 percent of the container volume (reco 5.8 to 6.9+

2.~ gallons depending on the container). Experience has shown that
\

7; free-standing water is not detectable in TVA liners.
,

o

h
*

s 1.6 Provisions to Minimite Problems
-i M
J The following is a list of potential problems and the TVA action g

7 to be taken to minimize or preclude the problem.
Y

t O Potential Problenas TVA Action |
# ,

WL. O

{[
a. Internal liner corrosion Internal epoxy coating,

Cobservation of input pH of

.h waste, control of hydrogen !:

6 peroxide fomation by ,

p' controlling amount of free
,

|; : :- water, observation of activity

Z of waste stored to reduce f

| l'" irradiation of resin, storage

h of only waste with low radio-

@M
nuclide heat production,

| observation of a control liner.
W .-
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a b. External liner oorrosion External epoxy coating, coating,

[k. '
-

i inspection before use, storageW< inside weather-resistantI iiT| structure, observation of a
j p. d* control liner.

k
p't.

.-
.

o. Overpressurization Addition of a bacterioide to
"U . resulting from baoterial waste, liner leakage test,*

decay visual inspection of solds,
Q,.I use of thread sealant on'. penetration plugs, observation,

.F
'

of minirswn radionuolideI h" concentration (optimum

(hi
5% concentration is 2.7 x 10 ,'

f' pC1/mi and above), observation
* ~

c.[y;;-.
-

of a control liner.!
A, t . m d. Overpressurisation Observation of input activity,< .

LT.,/ resulting from resin observation of a control liner,a
- is 'D degradation possible venting (to be deter-;h ' '. ained from experience).
,.
n,
re w %
gyJ , In addition to the above actions, TVA is evaluating the use of
yp.7. - g solidification, offsite shipment of all ion-exchange resin, off-
l({g - site shipment of the most radioactive resin, high-integrity
F';. M containers and liner vents for same resin waste at Browns Ferry.
fQi These evaluations may have an effect on the volume and form of

.

O
h-|.; the resin to be stored at Browns Ferry.
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NRC QUESTION
|i,;.s.-

2. Integrity Monitoring - th." '
-

|@.h;;.ad * .Y -
a :-

P:riodio inspections (at least quarterly) of container integrity
(swelling, corrosion products, breach) should be performed. Usn of ' # f -MJ ''

-

hi;h integrity containers (300 year lifetime design) would permit an t.m k *

inspection program of reduced scope. Please provide a description of ' _ n .. ' .
your proposed container monitoring program. Features to be considered 3 *1 ~-. "- J

b '7-g. 3.- j . '
cight include, but not be limited to the following: .

--

,

1. type inspection to be performed; 3/a';:' <:F
;

-

@k Ni'a. visual, , .g; e 3,. . ...:

Ly, Q.. . . . -ggs;
-

b. TV monitors,
.. . m-.. ~ ..au.~. .;..

. .j
?''- ?: 7p J.f"??/.C.. .,.o. inspecting and sampling designated waste containers. (Designated

T ,A,lwaste containers should comprise a representative sample of
Ia n||.5 'f : %, ;g

types c.~ waste containers stored, length of time stored and number
of modules in use.) [h(Q@hgG

*4R Q;&i. W S:
2. the characteristics to be monitored; [ ,y;W. _ " + b-

N W K*q -

.

,3. other monitoring to detect potential problems; }7W1$"is ,?:.r, : , A . ?| -
.c

a. fire detection, m
6

W(|4.k'X _ >
b. air sampling (airborne radioactivity, explosive gases), 'u. .<

k.T.::... :Cr"
, , ,

c. liquids sampling. %-{.y, g ,
>k, .. +: ~,. s . ..:.
.. ., ''

?z%.a+.._,..,, -4. evaluation of c,.cupational and population doses, if .ny,

fil ~t{ p % 2. $
. . . , -

+F'resulting from the monitoring pro 6 ram.
b,'$

%w..%.Mtnew.
[f%.8<s:

4-
. . -TVA RESPONSE .e
~ w !._

|
2.0 Integrity Monitoring W% F N :._

4 s:'.:.'l; ..

-

W
w;

2.1 Drum Inspection v ..c
j Kh #.

Because the waste stored in steel drums is dry, chemically ..

[Q-
.inactive, ans. usually of very low sotivity, no inspection

program will be set up to monitor the integrity of those
containers. TVA and other industry experience has shown t

-

. . . . '
*~

?that drum monitoring is not necessary.
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2.2 Liner Inspection
- f~,

,

Actions taken to ensure container integrity are expected to
..

prevent any breach of the liner and subsequent release of the '
).c

!

waste to the modula or the outside environment. To ensure |this, a liner ins 9ection program will be established to
@ )g determine the status of stored resin containers. E ;1

l% !
| 2.2.1 Visual Inspection ; :

IBecause 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,
i remote television monitors will be used during liner '

placement to observe liners already stored within aj module cell. After a cell is filled (six liners), each {;. -

cell will be opened and the liners vis.-'.ly inspected ,
, c-g '

i tn on at least a quarterly basis to determine swelling, ''

! corrosion of the exterior of the liner, or breach of W
| container integrity. Television monitors will be used

-

s. 1

to ensure that occupational dosas during monitoring are C,

(; IC kept as low as reasonably achievable. '
.

i O In order to provide a check on liner contents and the ychanges sy occur during storage. TVA will att up
two wo control liners in empty storage module. *

% compart s or in the radwaste packaging bay at the r.plant. One liner will be filled with a mixture of 50- c;,% percent ion-exchange resin and 50-percent cellulose
6,

filtration anterial which will be used to process low- "
M activity launury water. This liner will be equipped '

g with a pressure gauge to monitor possible gas evolution. L

If excessive pressurization of this liner takes place, Fg TVA will take measures to vent liners on storage. C
bo Direct visual examination and manual sampling of this P

control liner's contents will be possible since the
c.liner is expected to have a relatively low dose rate. "

Cases will be collected from the liner to detensine -i

whether radioactive or explosive gases are generated '-

during resin storage. In 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 oosted liner material

5- will be suspended in the liner and checked quarterly
[ for signs of ooating degradation. Although no action
{(; is anticipated to be needed at this time. TVA will take

appropriate action to vent the liners or stabilize stored i

V waste if indicated by these tests.
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'
, The second control liner will be filled with high-activity

q resin. This liner will be equipped with a pressure gauge
which can be read remotely to oinimize employee exposures,

during monitoring. Cas evolution will be monitored to.

3, determine if high-activity resin produces significant
quantities of gas during storage. TVA will take I
appropriate action to vent the liners or stabilize stored b|g waste if indicated by these measurements.

/ b
. ;,. 23 Module Monitoring

~

As stated in the July 31, 1980 license submittal, the only
.

significant potential for fire at the storage facility is from
,J an external exposure fire. Therefc-*. no fire detection devicesf'
Fq will be incorporated into the module design. External fires will

$ be detected by periodio security patrols made through the storage-

q area or by workers during storage operations. The facility is of
i e noncombustible construction and designed to provide a 3-hour fire
p resistance rating froe external exposure fires. L

C4 O
p

L( No air saepling equipment is built into the module. However, an f
air sample may be pulled through the compartment sump liquid
sampling connection. TVA will take an air sample from a module. . .

.

'; compartment through this sampling connection before opening a
E module cell if thu compartment has been sealed for 2 months or r,

O longer. The sample will be analyzed for dangerous gases and F.

1 M airborne radioactivity before the cell cap is removed. Detection

u' of significant concentrations of hazardous gases will require that
3 the compartment be cleared of these gases by pumping and filtering ;

the compartment atmosphere before the cell is opened. -

g

3 Liquid sampling will be done in scoordance with section 3 2.1 of
the July 31, 1980 license submittal. r

,

2.4 Radiation Exposures Resultitut From Honitorirut

Using the above liner and module monitoring techniques,
occupational and population radiation exposures have been '

' estimated and are shown in Table 5. These exposures are

; well within regulatory limits.
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h NRC QUESTION ,

|J
3 Operation of Modules '

g

{
-

D'

In your application you provided estimates of doses frus normal operations
based on the assumption that the stored waste would be volume reduced by,' incineration. However, since TVA has not made an t.pplication to reduce L

y,1 LLW by incineration, the NRC staff requires additional information. Based '
;'

on the same time and motion analyses, operating conditions and site data,
y and assuming the waste stored is not volume reduced by!!noineration, please i

j provide an assessment of the oooupational and environmental doses for the f
#

g five-year license ters and life-of-plant storage. >

| Il
. Please provide the three additional 1iformation requirements in this area. y.'

They are: -
,

k,y ?y 1. A copy of page V1.B-2 (RMSH, dated 12/15/80, Revision 8) the time and *
~

[ motions estimates. It is not in the information provided during the f. -
b site visit.,

|
-

4

h,.
2. Confirmation that Table 3 3-1 of Design criteria #BFN-50-D7845 iso

, J ourcently the design basis for non-volume reduced waste. Futhermore.
[ license limits for the total curie content of both the resin and*

k miscellaneous wastes should be,apecified. These limits should bei

i N large enough that they would not be exceeded, during etiticipated
j ( normal operations, for the five-year duration e,f thw liter.se.

,

r.
, ,s ,

i
r

3 A discussion of the schedule for placement of trash and resin liner
. g ,

j containers into the storage modules. In particular, if batching is
g > anticipated, please provide estimated number of containers per batch

i Fi for each type of waste. '

- a s

F.
' ' O TVA RESPONSE b

i h C

g 30 Operation of Modules
e

.'k f31 Oooupational and Environmental Doses
w

) The radiation exposures resulting free the storage of as-produced
J radwaste over a 5-year period are given in Supplement 1. Doses L,

@' for life-of-plant storage of volume-reduced waste were given in '

'

the July 31, 1980 submittal. All doses **e within regulatory,

; o limita.
.
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3.2 Storage Requirements Y., ,

1<

'q,i Page VI.B-2 of the Radioactive Material Shipmant Manual (RMSM) isp not enclosed. Instead, the recently revised leading sequence
,

L
from section VI.B is enclosed as Supplement 2. This section

,

contains an updated version of the loadiny, sequence given to
, NRC during the site visit.w

33 Activity t.imits for storaae
n

.' Table 3 3-1 of Design Criteria fBFN-50-0745 provides thef information regarding nonvolu=o-reduced waste currently used
E

in all of TVA's calculations for this storage facility. The )
1.

license limits for the total curie content of both the resin
and miscellaneous wastes are 9875 C1/yr and 113 Ci/yr, respec-

C tively, as indicated in TcSte 4.1-1 of the licensing amendment
application for a total of 9988 ci/yr. Currently, all wastes P
generated at BFNP are being shipped offsite for disposal.,

Records indicate that the above limit is more than sufficiente to accommodate total onsite storage.
i (.'

o 3.4 Schedule for vaste PineamentA

'

It is TVA's intention to store radwaste in the storage modules "

*N as soon as approval is given. Over 1,000 drums of low-activity
trash and sandblasting sand are currently in temporary storage

g because of decreased space allocations at the Chem-Nuclear ,

idisposal facility. These drums will be stored in lots of 14G to
.M 760 at a time, although only one drum will be placed in the

module at a ties. Resin liners requiring storage will be , , .

O transported and stored one at a time.'
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I NRC QUESTION4

~ . , 1

M .' 4. Control of crane _ lift height
d. b, ,

i7, In the application, four accidents involving the dropping of a module
EL cap are discussed. Three of these acoidents involve dropping a module cap
@. onto another cap, and dropping the cap into or onto the module itself.

5'tip:,1
;; In each sooident the consequence is sitigated by controlling the height

that a cap can be lifted (five feet above an open module). The type of
1 control is administrative.7
d5r l

g. . From the control cab of the crane it would appear difficult to estimate
;;p the height of the lift by direct observation. Please describe how an
p/; operator can comply with the administrative controls, and describe any

.x.; instrumentation that an operator would use to control the Lift height.*:y . ,
y, ei

' '4 TVA RESPONSE
""

. , , ~ -

V: 4.0 Control of Crane Lift He12ht49- m

h/ ' TVA will restrict the lift height of a ct11 cap to 5 feet above ang
Q.j open module by setting a crane upper limit switch for a high hook

| position of 28 feet 7-3/4 inches. also, at this height, the c'aarance.~

f.|*. between the bottom of the lifted cap and the top of an adjacent cap ini

i 0 7, , N place will be 2 feet 6 inches. However, a crane upper limit switch is
iO. currently not in place. Installation of a nigh hook limit switch will
[U.'' ' N require approximately 6 months. In the intoria, the lift height of a
0 4;- cell cap will be administrative 1y controlled through the use of a,

(M, M flagman. This flagman will ensure that the clearance between the
yff 3 bottom of the lifted cap and the top of an adjacent cap in place is
(M kept at approximately 1 foot. The flagman will coordinate his duties
? o with the crane operator when the cell cap is being moved.
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.-hj NRC QUESTION

Q'[q 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. Your " Design Criteria for the}|: '

Long-Term Onsite Storage Facility for Low-Level Radioactive Waste",%' indicates that the modules are designed for conformance with 10 CFR 20. '
.

Y 70 complete a review of this design a description of the basic assumptions '

'' and methods of calculations used is necessary. This discussion should
7 describe the assumed source term (s), shielding characteristics of the

,

W concrete, and the methods of calculation.
,

m .. .

i] .
h., TVA RESPONSE

8>4 1

@?
5.0 Design Basis for Radiation Protection

Ci O
A. Radioactivity SourcesqqW

$ The source terms employed in the calculations of all dose
.

equivalents are given in Table 4.1-1 of the license amendment_"* -"

application as 9b75 curies per year in resins and 113 curies perF g
i year in trash. These source terms have the following bases:
%c. For trash, the annual radioactivity inventory em."oyed is 101.Q times annual inventories experienced at Browns Ferry Nuclear
(, A '.

'N
N Plant through June 30, 1979. The annual inventory experienced
h!" at Browns Ferry Nuolear Plant is conservatively assumed toN

W ;' consist entirely of Co-60. The specific activity of Co-60
is calculated from measured exposure rates outside radio-

y%[{']. '
active trash containers. Combining this specifio activity

3 with the annual trash volume produces the experienced
,

}, - O inventory.

t )

O 2. The' annual inventory of resin radioactivity that can be
stored in the facility is limited by the criterion that the
dose equivalent to the nearest resident from facility| N.o

@ operation not exceed 10 area per year. This dose equivalent
f

is oonsidered an appropriate allocation to the storage
facility operation from the 40 CFR 190 limit of 25 aree perW<

h3 year from the entire fuel cycle. The ' dose equivalent to
Q$ offsite residents from trash storage operations is negligible.
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[-)j , Therefore, the 10 arers per year can be allocated entirely to| c~

resin storage operations. The corresponding resin radio-
L; activity inventory is calculated to be 9875 ouries per year.

' . . (The nuolide distribution is given in Table 4.1-1 of the ;' '; license amendment application.) This annual inventory of '

k
resin radioaotivity would be produced if all three units are-

fp operated continuously with approximately .015 percent failed
fuel. To date, failed fuel experience at the Browns Ferry

f, Nuolear Plant has been considerably better than this.
be ,

j ''[ During the first years of facility operation, nonvolume-
i

M reduced waste will be stored. If volume-reduction equipment
is purchased and becomes operational, volu::e-reduced vaste

R will be stored. Annual dose equivalents depend significantly "

y on whether nonvolume-reduced or volume-reduced waste is placed
E- in the facility. This is best explained by examination for
Ji each case of the %11owing two components of occupational and

-

b, offsite dose equivalents: (a) the dose equivalent during
I'd M operations to place waste in the modules, and (b) the does
f: equivalent from waste during its storage in the modules.C[ Analysis shows that the second oomponent is essentially

; e independent of whether the stored waste is in volume-reduced
y or nonvolume-reduced fons. The reason is that the radio-C1 activity inventory is the same for both cases. Ho *ver, the

0; first component is considerably greater in the case of volume-
gj N reduced waste. The principal reason for this is that dur.' g
g, the operations of placing volume-reduced waste in a module,Nff the waste already in the module being filled is unshieldedF
',,m D from above for longer periods of time than in the case of

nonvolume-reduced waste. These longer time periods resultg g in greater dose equivalents free skyshine in the case of the
rg volume-reduced waste.
L oy The conclusion from the analysis of the components of dose'

g4 O equivalents from facility operation is that the dose
: y equivalents are greater when waste is stored in volume-g reduced fona. Therefore, the dose equivalents corresponding[' to placement and storage of volume-reduced waste in the

L .- facility were presented in Tables 4.2-1 and 4 3-1 of they license amendment application.
b
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B. Calculational Methoda .

Q..s 1 Each reported whole body dose equivalent is the sus of the twom
.

L. contributions: (1) a contributior. estimated with the point

p, kernel code, QAD P5Z Rev 3, and (2) the major skyshine
contribution estimated using ANS LOG 210, Appendix C, "Appli-vy

D cability of Simplified Approximation Techniques for Air and,

-[
Concrete Cama Ray Scattering", by E. A. Varman et al.:

m
50 C. Additional Dose Equivalent Considerations

p$6~, There are other facility operations that require consideration.
When and if the volume reduction equip:ent becomes operational,,

. . , -

FF nonvolume-reduced waste that has been stored in the facility

2h,% would be retrieved, volume reduced and restored. These operations
i would result in additional dose equivalents. However, the

@,[g;t operations can be performed in years during which the solid wastey. g,it'. . radioactivity that * * produced is less than that corresponding to
the source terns described above. Should the failed fuelM' '*

..

g,y experience at the Browns Ferry Nuclear Plant continue to be good,

A(r;p. ij ,
e scheduling the retrieval, volume reduction and storage operations

such that the annual dose equivalents free facility operation do
kN O not exceed the estimates in Table 4.2-1 and 4.3-1 of the license

h'.I amendment application should be achievable.'l

WW
NRC QUESTION,

i .;'f1, .,
,

gypf 6. Volume Reduction
,

... M

h]ML
In calculating occupational and population doses, you have assumed that

3 all waste will be volume-reduced by incineration, trash by a factor of-

NI 36 and resins by a factor of 15. However, you have not included doses
O from the incineration operations nor described the operations for our

review. Is volume reduct.on by incineration intended to be part of theI f g storage program? If so, we require additional information about its
g_ 7: impacts. If not, why are the doses calculated using the assumption ofJ
...A incinerated wastes?:
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'

g ," ,. 6.0 Yolume Reduction
'

s.. ,

i''. !

M~ At this time TTA is still in the process of evaluating the

oy y use of incineration for volume reduction; however, no deoielon
'''r has been made on the installation of an incineration system.l

' % If TVA decides to construct and operate an incinerator for LLRW,

% the incineration system will be independent from the storage

T facility. Therefore, volume reduction by inoineration is not part

NT of the TVA storage submittal. Use of the storage facility does not
'

2 depend on the future incineration of the waste. Therefore, no
,

7/j radiation exposures or process descriptions can be given until

ff " volume reduction equipment is approved and selected for Browns Ferry.

,

' If TVA decides to use inoineration equipment at Browns Ferry, a
'

f"r] . separate submittal (with no direct effect on vaste storage modules)

MV will be prepared and sent to NRC for review and approval.
:

.y[?
,

D Because of the uncertai *y on the use of an incineration volume
'

-k: reduction system, the storage modules were designed for assumed
,,

jg.: worst case storage conditions. Assumed worst case storage conditions
consist of (1) life-of-plant storage duration (2) volume-reducedy e

Qga. radwaste, and (3) the entire inventory is essentially CS-137.

EbI' "3 The doses presented in the July 31, 1980 submittal were calculated

{04nQ'
assuming worst case conditions. The worst case doses produced
minimal radiological impacts and the storage of unreduce' radwaste'

M for 5 years has much smaller impact. The answer to NRC's question
th" \ No. 3 presents the doses resulting from 5-year storage.
J,

G ,&. %
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. p, NRC QUESTION
: je.v , -;
' dd 7. Need for the Proposed Action

&.W.' p-
r .,

P Tour application discusses the need for the proposed action in Section 1 3
O

|kp=|'#E It states the proposed action is needed because:'

,<

'

%.k Chem-Nuclear Systems, Inc. has reduced TVA's monthlyt --

|L allotment of burial volume, and
,

5,
, ,.

e 4 .*

TVA is now generating waste at other nuclear plants
|OW besides the Browns Ferry Plant and where as TVA has
- * --

,,

-

D additional wastes to dispose of within the allotted

k,Qg volume.
L g.0:
; jWt. These arguments are convincing to an informed reader. However for readers
| (pj]j not familiar with the schedule for future TVA nuclear plants, the volume

|, y of low-level waste generated fece different reactor types, and TVA's,

' ' historical allotment and actus1 volume used, these reasons may not be so
convincing. Therefore, please provide specific information concerning:
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|. (1) historical data on the allotments at various disposal sites;

(2) historical data on actual volume shipped to various disposal sites; *

k ara

(3) continued anticipated future utilization of disposal sites for

g disposition of Browns Ferry low level waste;
,

(4) projection of the volume to be disposed of over the next 5 years>

y from both the Browns Ferry Plant and other TVA plants. ,.

1 '

f This kind of speoirio information will put the need for the proposed b
action into perspeotive and clearly show the real require =ents for

"
a

managing Browns Ferry Waste. j

L[
>:

V TVA RESPONSE
, <..

.
* 7.0 Need for the Proposed Action (

, - 7
L

~ Historical data or TVA's volume allocation and the total ;

y o volumes shipped is enclosed as Supplement 3 -

TVA's future use of the volume allocation at Barnwell | ~.
is under continuing review. Because of uncertainty in TVA being

N bable to obtain sufficient disposal allocations at Barnwell, our.

present plans are to store rad *oactive material onsite when oury y
storage facility is licensed. We will evaluate continued offsite '

pg disposal during the 5-year storage period, if commercial burial y.

space remains available. Based on allocations for offsite disposal L
> and rate of production of waste in all TVA plants, it will te

. . .*necessary for TVA to begin using the onsite storage modules
O imediately upon receipt of authorizttion. Therefore, use of the ''

modules will be required independent of continued use of the present
O disposal site. This use will ensure that TVA's long-term waste a.

management plans are flexible enough to provide for the protection C

of the health and safety of the public while considering the best &

interest of TVA ratepayers. L.
V.

3 #Historically, Browns Ferry has produced about 90,000 ft of 1.LRW
~

annually, but this number can vary depending on outage and

modification activities. The design basis values for the Sequoyah' 3 L
1%tts Bar, and Bellefonte Nuclear Plants are approximately 56,000 ft -j m year each. This number, however, assumes periodio steam generator

,

A tube leakage and ar.nual refueling outages for each unit. As a result, L

'N the 1.LRW production rate during the initial years of operation at c
these plants should be significantly lower. Current schedules provide
for fuel load in the first unit at Vatts Bar Nuclear Plant in late L;.

1982, and at Bellefonte in early 1983 Therefore, total volume to t

be disposed of over the yxt 5 years (January 1982-Decent,er 1986) is y
less than 1.1 million ft
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E NRC QUESTION
D,
s'; . 8. Retrieval
W
p,1 Impacts fme r:,*i.rieval of waste from the storage modules at the conolusion
4 of storage were not included in the application. Within the context of
d? your response to questions 6 and 7, please provide estimates of how .)ng it

would take to remove the wastes at the end or the 5-year license tens as.i

T well as at the end of life-of-plant storage, and an evaluation of the
[(h oooupational and population doses from retrieval. In these estiaates and

'

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

. uv.
y. (1) container handling equipment
!.?.e in (2) shipping oasks and vehicles
1*F (3) element weather
QM.: .N (4) anticipated disposal capacity
g .,

. /O CO
's TVA RESPONSEfp O

( 8.1 Assumptions

{JJ In order to respond to this question, the folle ing assumptions
q;.: ,g have been ande.<

' h s a. The waste volume to be removed consists of the total contents
of 14 modules (slightly less than 5 years total Lt.RW production).

Mg and is divided as follows:

O
Resins - 5 moduges,150 liners per module,g g 186 ft per liner

ha.
f" >. O Trash - 9 moduges. 3900 drums per module,

7 5 ft per drum,-

p. y.1
it

k,c b. Sufficient offsite disposal capacity exists for unrestricted
,.M shipment of all accumulated vaste.
.

Olh46) c. Handling times are as follows:
4, :.

Liner retrieval - 1.7 hours per liner,
loaded 5 days per weekp-.

k-N h
L 5, Druze retrieval - 18.4 hours for 144 drums, suitable
k.},/ weather conditions 80 percent of tia.e.

* ' . retrieval oonducted 12 hours per day,

|.c r 5 days per weck
, L(.j
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d. A round trip to the disposal facility requires 16 hours and i
l' 'the drivers rest 8 out of each 24 hours. Two casks and unlimited pa

trash transport equipsent are assumed to be available.
]' |

8.2 Transportation Equipment ,I
, . .

TVA now owns two shielded transportation casks for use in transporting
resin-type waste from Browns Ferry. Additionally, at least eight
other casks are available 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 M-

trailers are easily available within TVA and thecugh co:: son carriers "

c for transportation of drummed trash. As a result, TVA does not R"
anticipate that lack of . ansportation equipment will affect the .;

N retrieval time for the stored waste.
3,

tD 8.3 Results T,, . .

O Based on the above assumptions, the retrieval time has been calculated
as approximately 35 months. This time is obviously directly C
proportiontal to the volume of waste stored during the 5-mar license I

N period. Retrieval after life-of-plant storage has not been addressed P~

since the license submittal requests only 5 years of storage. ;
Ws

8.4 Doses b
O C. A.

O The total occupational and population doses free retrieval of stored (..,,

waste are similar to those received during initial storage of the gl.
O . waste, and may be somewhat lower due to radioactive decay during the M

^!'storage period. The fose rate, however, is dependent upon the
O retrieval time. Using the assumptions in 8.1, the annual dose rate C.

,

to the workers and members of the public would be 1.6 times higher @
'

than the values shown in tables 3 and 4 or supplement i since the ^

LLRW was stored for 5 years and removed in 3 years (5/3 = 1.6). 4-c
,

y

NRC QUESTION h
.~

9. Organizational 9'
bi - -

Please identify those organisations within TVA and BFNP having
^

responsibility for radiologics. safety and discuss how these organizations
1meet the requirements of 10 CFR 3313(c). This may be described by

reference to the appropriate portions of the reactor operating license
if applicable. ,
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TVA RESPONSE*

L

9.0 Organizational
,

p

Radiological Hygiene Branch h i

y:
The Radiological Hygiene Branch is responsible for radiological (~
hygiene activities at the plant. It develops and applies radiation

t;

standards and procedures; reviews proposed methods of plant operation;
participates in development of plant documents and assists in the

"
plant training program, providing specialized training in radiation -

protection. It conducts ooeprehensive environmental monitoring L
before, during, and after plant startup and provides radiological

rhealth coverage for all operations, including maintenance, fuel
handling, vaste disposal, and decontamination. It is responsible .'
for personnel and in-plant radiation monitoring, and maintains [N continuing records of eersonnel exposures, plant radiation, and

,

conta 1 nation levels.
N r

Health Physicist Y
"O I

g 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 ,

'N plant superintendent for day-to-day direction for implementation of |

the plant radiation protection program and keeps the plant superin- "
"N tendent informed at all times of radiological hazards and conditions

related to potential personnel exposure, contamination of plant and
[

*

M
equi aent, or contamination of site and envir ons. His duties include ;

g training and supervising health physics technicians; planning and F

schedulf ng monitoring and surveillance services; scheduling technicans
,

''

o to assure around-the-clock shift coverage as required; maintaining C
| current data files en radiation and contamination levels, personnel, 1

O exposures, and work restriction; and ensuring that operations are 7-
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

j where radiation and oontamination hazards are involved. g

h O
The minimum qualifications of the plant health physicist compiv with-

| requirements set forth in Regulatory Guide 1.8, " Personnel Selection
{ and Training," Fevision 1, September 1975.
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Division of Occupational Health and Safety - i

g

y .

The Division of Occupational Health and Safety (OC R&S) is responsible r
g'

for furnishing special services in the fields of safety, industrial L
a
4 hygiene, radiological protection, and other related areas. The Radio-
f logical Rygiene Branch, within the OC H&S provides administrative

~

bsupervision for the Health Physics Unit at the plant. The Radio-
logical Hygiene Branch is responsible for the preparation and review :

. of radiological protection standards and for establishing and conduct-
f[j

ing all r.hases of the offsite radiological monitoring program. The .

Safety and Industrial Hygiene Branch performs onsite surveys of t

|
- nuolear plants for the purpose of assuring ocepliance with TVA hazard

'

.! control standards and requirements relevant to industrial hygiene. It >

g also appraises and reooacends appropriate engineering oontrols as
'

F required to control potential sources of occupational illnesses.
h

The Standards and Compliance Branch develops hazard control standards
and requirements which are applicable to nuclear plants. They work c. .1

C with the Division of Engineering Design .or assurance that nuclear
' power plants are designed in accordance with these standards and ,.y

requirements. {
:- They also audit nuolear plants to assure that the hazards in the
o environment are being effectively oontrolled. They perfors objective

reviews and audits from an agency standpoint, of the occupational !

Q
compliance activities and consultation services provided to the power
plants by the safety organisations within the Division of Nuclear ;"

o\ Power, which operates the nuclear power plants in TVA.
'I Division of Medical Services -

F h3
b The Division of Medical Services is responsible for TVA's overall

j 3 health program. This includes providing employee health services [
' at the plant. v

O T
L

hO NRC QUESTION

10. Fire Detection and Suppression
. .

.

w ..

U
$ Please explain the basis for,your decision not to incorporate automatic

fire detection and fire suppression systems into the design of the storage
{j

,

jf modules. .
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h, TVA RESPONSE
it

10.0 Fire Detection and Suppression

1 *

t It is TVA's position that automatic fire detection, fire suppression,
smoke removal systems, and accessibility (i.e., aisle space between:n-

, iyr drums) for annual firefighting within the modules are not required.
k,q, The only significant potential for fire in the facility is anr

external exposure fire, and three-hour fire resistive construction of
' M each storage module will be adequate to prevent exposure of the low-C
l

level radioactive waste containers.
.

h Potentist firas within the storage modules have been assensed.
1),' TVA has performed an analysis that establishes that the potential
b spontaneous combustion of packaged trash is not a concern and
Gl- 3 dew. ** red resins when placed in sealed liners are not considered
F2 f . to be flamable.W N4

R:
"

i N#" QUESTION

I*t./ 11. Miscellaneous
O

i

The following is a list of information per..nent to the analysis in
N support of the TVA low-level waste storage request provided verbally

f(!!i
, , -

during the site visit of March 18 and 19, 1981. Please confirs or<

,!- clarify the following:
N;

4* .O?" (1) The water table under the waste storage site is between elevation
'

$ o 530 and 550 feet (i.e., 30 to 50 feet below the grade of the storage
h.i area).
T'i o
"

(2) Th_ metal gratings are to be used on the floor of each module as
, 3; O well as between layers of containers.
h+1 . (3) The fire hydrant water can be taken from two independent sources.

.I

, ' ' -
~

H

.h ' (ii) All applicable features, practices, and procedures described in yourg facility operating licenses, including PSAR's and EIS's will apply'

g to construction and operation of the low-level vaste storage modules
Ja (i.e., health physics practices, monitoring, etc.).D,
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TVA RESPONSE
-

.
*

,. 11.0 _Mt seellaneou__s_-

4
.f; 11.1 Water Table r

..,

4
,,

k
The water table under the waste storage site is between 1

'

[elevation 552 and 572 feet (i.e., 28 to 8 feet respectivelyJ below the grade of the storage area which is 580 feet).
<

' ,

11.2 Metal Cratings'

b n

ei n
I TVA will utilize metal gratings as an interface medium'

between the storage module floor and the first layer of p
. L r

b
containers and successive layers of containers.

O

I 11 3 Fire Hydrants N '~j c
nj The Browns Ferry OSF will have a re x tely located 150,000-
b

.,
*"

gallon bladder-type storage tank serviced by a diesel-driven
0 fire pump. The storage tank will be supplied by a water line ,

,

branching from a local water utility main servioing Browns [d --

'

S Ferry Nuclear Plant. This water line will also serve as a
second source of fire hydrant water in the event the storage

,4

F
J tank is not available.
E ;

p,N Until the storage tank is constructed and available, a portable
.

A
4 fire pumper vill be stationed at the OSF.

. | ' s

11.4 Procedures tj .

M: .
)
,.

1 3 All procedures, practices, and features described in our e.
j facility operating license concerning health physics practices, h

.,
,

o
( monitoring, and other operational procedures will apply to the
i

[construction and operation of the low-level vsete storageO '

modules. A generio description has been written to cover the -

| storage of low-level waste in the storage modules. Each plant
< g will write plant-specifio procedures from this generioy description c.t their option.
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Reforencest ,
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V.

4:i 1. Final Report on Definition of Maste Forma Produced by TMI Auxiliary [
[ ". Building Water Cleanup with the Epicer II Systes - TCC # 0188 -
U< Prepared for Sandia Laboratory by Ridihalsh, Eggers, and Associates,
h April 6, 1981.
-

,

U .' 2. General Electrio Information Letter SIL - 54, " Pressurization of
'

T. ' Radwaste Drw.s* dated January 31. 1974. l~
b.
F 3 ' Amber-hi-lites - Helpful Hints in Ion-Exchange Technology,' Dr. Robert

{| Kunin, Robin and Hass Company, March 1974.
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T TAR 11 1
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BROWNS FEP.RY NUCLEAR PLANT - HMOR ASStMPTIONS FOR RADIOLOGICAL ASSESSMENT OF FIVE-YEAR

.

,l J ,Q .
| g } 'N

g% ~$
ONSITE LOW-LEVEL WASTE FACILITY

-.,

,

; u
r- Ceneral

LLW - miscellaneous non-volume reduced trash and spent resins .-

jl[;.-] Type of Vaste
W e4 9,875 C1/yr - resin'

MJ; Activity
113 C1/yr - trash .,.

g(;p
About 89 percent Co-137 and Ba 137m,1 percent Co-60, 2 percent Co-58, 7 percent '

OS.a
CS-124, and 1 percent other fission, activation, and corrosion products. .EIsotopic Breakdown

..
i W ai '

r

owA ,

M-4 OSF Operational Releases b ij
,.

rsim -

Under normal operation, any potential leachate in the storage modules will be, collected and sampled prior to
c. >

%.W;#;h '
However, it is postulated that due to operator error or equipment malfunction, a certain portion of

j '
ijN2? release. b

.;

S the estimated annual leach reaches the river via ground water.
[15G*%'d

:-
4

Releases are assumed to occur when the activity in the OSF reaches a maximum /'D:M Maximum Stored Activity

'hs
(at 5 yrs.). The 5-year activity is estimated at about 4.2x10' Ci composed i . ' .' ;

f Ypip$l of essentially all Co-137,
. [-i

r/ Annual Leach Fraction l' percent of the 5-year activity is aestmed to leech out of the storage
'

J . .' ,: o3m container per year. s, , ei .i #;
.

;

4 . qs. 3. ,y-

r w c,<k Travel Distance to River 700 m (2,300 ft) c -,

6:% 7"$.T [
L

:
Sw- cround Water Velocity 1.5 m/d (5 ft/d) pg i .; ..

3 !i

Total Soil Porosity 50 percent y
h; *; .F

..t ., 3
' ' Bulk Soil Density 1.6 g/cm r

3

). Distribution Coefficient 500 cm /g for Cs ,

!
(K )f- d

'

|
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.i. TABLE I (Continoed)

[k . .
'

|
Spillage is assumed to mix with 1/10 of the average river flow (4x1016,,3jy,)

r
,

O.River. Dilution
before reaching potential receptor pathways.

'h'
.I j OSF Accidental Fire Release

,

ia '
Non-volume reduced 1.LW 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.

{7pf i
r?f Activity in Module Section About 10.7 C1 Co-60 ,

-

hk Fractional Release from 0.01 for particulates*

Nh
,

Fire t
@{d 3

y "| X/Q (fif ty-percentile, 4. 7x10-2 s/m'

c I hour, ground level i
i i

y
*,r a

Distance to Site Boundary 164 M (540 ft)|,5c ',. .x
A '

WJG ,

3n a. WASH-1238. w
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(vn. TABLE 2
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i' 't i BROWNS FERRY NUCLEAR FLAlfr - SUMMARY OF RADIOLOCICAL ASSESSMENT FOR FIVE-YEAR ONSITE
.

s
+ - - '

j I Nil .
[.i es -- LOW-LEVEL WASTE FACILITY

gg'
w :., '

;.n
U Y1- OSF Operational Releases _

". f'.: i
I fj df Leach to River 3.0x10 6 ares /yr (whole body)

j 5

yjh.3 (10 CFR 50 Appendix I 9.0x10- mres/yr (thyroid)

MeJ guidelines: 9 aren/yr - )

d[.J7
|whole body; 30 mres/yr -

,

b organ)f:J e

,,ef -

V GX;
1 h OSF Accidental Fire

I
t h
4 Air Submersion Dose at 2.8 ares (whole body)

k' ;
Site Boundary

;9 ,

f Inhalation Doses at Site 2.4 mres (whole body)j..

g
y,k Boundary (10 CFR 20 guide- 970 aren (lung) eM
%. lines: 500 arem/yr to

! ?'3Mjj whole body and 1,500 ares /
yr to individual organs .

.

gj'p)]1,4- other than the thyroid) I
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TABLE 3 t..
'

'c. t
V d

f ..v BROWNS FERRY NUCLEAR PIANT - OCCUPATIONAL DOSE ESTIMATES FOR FIVE-YEAR LLW STORACE FACILITY _"'

%Y
b. .U
17; Ceneral Assumptions -|.,

.W' 3 and bNon-volume reduced trash is stored in 55-gallon drims; non-volume reduced resins are stored in 156 fe1. . , , -

fjy 1. ' ' , '

186 fC3 liners f
4>"k About 9.6 liners of RWCU resins,14511ners of condensate desineraliser resins, 3939 drums of combustibleN 2. C

$6.f trash, and 4446 drums of noncombustible trash are stored per year ~1 R/h for condensate 6
Exposureratesat10feetfrogindividualcontainersare2.9R/hforgWCUresins,6.9x10 I!11 3.

~ R/hforcombustibletgash,and3.6310" R/h for noncombustible trashhp desineralizer resins, 8.3x10 ['

4. Maximum number of curies in facility is about 4.2x10 Cif 'j:g. e
5. Maximum number of curies in a module cell is about 381 C1

xM 6. Modules have 3.5-ft concrete walls (tram. modules have 2.0-ft walls) and 2.0-ft concrete cap (cap is removed TIpgH
I

E{h for waste placement) Person-res/yr f.
f'

-

h'dIQ
- I ;,'g

A .

Transport Personnel
ih'2h one driver exposed to 2 mR/h, 50 h/yr

i0.1 ,pg M
Wm;] i ,,!s

'p i Crane Operator
'

W@Fg
' s

s

'

@f y Two operators exposed to 5.3x10~3 R/h", 263 h/yr; and 4.8x10-3 R/h', 965 h/yr 12.1 i,

n
'

y. '

.

Q'
Lts

' Weste Handlers

1.0x10~3 R/h , 8.1 I
,

pd 2

h TwohandlersandonehealthphysicstgehnicianexposedtoR/h", 263 h/yr; and 1.7x10~3 R/ha, 965 h/yr,

427 h/yr; 0.01 R/hc, 26 h/yr; 1.4x10~
,

e

l
>yv... Q, Monitorina Personnel

,

| '|,.yd.
~3,b One health physics staff member exposed to 3.9x10 R/h , 156 n/yr 0.6

"

- w Includes direct and skyshine radiation from facility during waste placement; crane operator is adjacent to ,.

s. -

module wall, vaste handling individuals assumed to be 40 feet from the facility.
F

,,

Average exposure rate during remote handling of drums assuming workers at 40 feet from drum.
e

,

! W b.
Exposure during cask removal for only one worker.
Includes dire,t and skyshine radiation from facility with cap in place; individual assumed to be 10 feet

>c.
d.

from facility .-

h
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.TABLE 3 (Continued) . r'-

ss .,

*N, $

y J'
.

;ft -

i .;y; Person-res/yr y-L

p v ,;. -

.

a r.~m
? helear Plant Employees , ,41

1;:!)S .. ist

i,;.)p}.
.c..1

~

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

,.

../}b
vPc. 1. 2,500personsexposed,gesumingnoshieldingbybuilding i

5.q)0 Exposed to 3.5x10~7 R/ha, 263 h/yr
Exposed to 1.8x10-8 R/h , 2,000 h/yrw
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TABLE 4 e
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BROWNS FERRY NUCLEAR PLANT - DOSES IN UNRESTRICTED AREAS {
l

,i
'

.

arem/yr i
Onsite Non-Nuclear Facility

,

1. Distance to nearest non-nuclear facility is 425 m (1,400 feet) from 1.2a
nearest module
Non-nuclearpersongelexposedto1.1x10-4 mR/h , 2,000 h/yr and2.
exposed to 3.8x10- mR/hc, 263 h/yr

.

Site Boundary

1. Distance to nearest site boundary is about 165 m (540 feet) from 24
nearest module

2. Exposed to 6.1x10-2 mR/he, 263 h/yr and exposed to 8.7x10 mR/h , 8,766 h/yr
~

Nearest Resident

*

1. Distance to nearest residen't is about 400 m (1,310 feet) from nearest 2.4 tj
i

fmodule I

2. Exposed to 4.4x10-3 mR/h , 263 h/yr and exposed to 1.4x10 mR/h ,
.

~

*

8,766 h/yr '

a. 0.02 person-rem /yr for 20 employees at this location. |b. Includes direct and skyshine radiation from facility with cap in place. ,

c. Includes direct and skyshine radiation during waste placement.
'

t

f

4

!

h *

.

G



-

_

5 . Pd b W h b"p y 3 1C1 5.cif z a ..x m n .?N $$. Mh@N[/M WW 3y;yonyq. ,
,g_ ,..y,.,, - _ _

- - n

w &Twd hT'NIJMi7kf{2
. . ,

- '|%.
[3 <i..

m 0 0 t) bi| 00 8 [| L
.

3 .

f.|
[
.,

f-|TABLE 5'ci. ,

%! BROWNS FERRY NUCLEAR PIANT - DOSES FROM INTECRITY MONITORINGr. :.e
area /yr-

as 1 ;

{(.i
'

ry
. w.. . Crane Operator 0.9

3 R/h for 170 h/yr from theg4
Exposed primarily to a skyshine field of 5.2x10'*4
quarterly inspection of resin liners contained in 125 module cells '{ .' ,k-j

Q,4 I. L
jf

Manual 5septer_ 0.4 d

Exposed to a direct radiation field of 200 seres /h for 2 h/yr f rom the manua
,'l

|

sampling of the control resin liner centents once per quarter [,4'4h
d?ll e.

,' kid |'
Air Sampler ' f:33j Air sampler dose

Doses are included under monitoring personnel in Table 3. contributes about one half of the monitoring personnel dose liste$h'-7.g dw.i

'
, . . s

-

, '

Doses in Unrestricted Areas _
y

[h.gk --

o e

" . .n. ..<g Due to skyehire during visual inspection of cell liners 0.6
'f,h ~3 mR/h, 170 h/yr 10.2 fj

Non-nuclear workers - exposed to 3 Bx10mg/h,170h/yr
M 't

2 0.8 W
''S 1.

Site Boundary - exposed to 6.0x10 nR/h, 170 h/yr c,

@Wp Nearest Resident - exposed to 4.4x10~2. t ''

3.
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VI.B. Lent-Ters Storate r

,

. .

1. NONVOLUME-REDUCED RESINS (GENERIC)
*

(

( S
'

.

, Loading Seguence
. ,

8. ' l-
Duration E '.(Min) __

. Cell Cap Removal N&
GN/A

*1. Position the transport vehicle adjacent to 6.

the storage module cell designated to store
the LIJtV shipment (s). (Note: Ensure that

,

7
the crane is not in motion.)

-

'*

[ 1 y .,

Index the transport vehicle such that the x2.
| linc. is positioned on the correct Es

transverse axis. ?-.

I 1 r3

Attach the storage module cell cap
,

C% 3.
(SMCC) lifting rig to the crane hook.

P.''.
1

*4. Drive the mobile crane to the (,
CO designated storage module cell. (Note: L

Ensure that transport vehicle is in|
-

|
W position and not in motion when the e

crane is moving.) Y',
- ' . 2

Inder the crane for SMCC removal / placement. ir5.
7 - n.

i % 6. Detach the four SMCC holddown bolts (14 man-minutes) f*

with an air wrench. c.
,

] g 3 7'Attach the SMCC lifting rig to the (6 man-minutes) J7.
: SMCC lifting lugs. t.'.

e'

Lift the SMCC and transport it to the
3Ci" 8.

remote work area or place the cap on an 6

_

C' adjacent cell. L

|
' -

1 l.Detach the SMCC lifting rig assembly fromI 9.
| the crane hook. 3
I

.*
-

Gratina Placement
1

Drive the mobile crane to the remote.

10.
. work area.

J _

11.
3

Attach the electromagnet assembly to
the crane book, make connections, and I.

pick up grating (s).
-

1
12. Drive the mobile crane to the storage F

module cell. ,

|- .-

VI.3-1
'"

;
, ,

L*.
~

.
p.

s
,

1

^7 Ep
'

.c{TF

' *J sf g , '*.". '-~'

(
' l D .M . * . ( 4 Q~

- . . . . .
--

_ _ _ _ _ _ . _ _ _ _ __- . _ _ _ . _ _ __. _ _ _ - _ . - ~ , . _ . . , _ - . , , _ , . _ . - _ . _ . . . _ . . , _ _ _ , . . _ _ , , _ . - _ _.-..__ _ _ _ .
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*

u . -

3 >
i' 13. Position crane and trolley for grating

'

placement.
bj! 15 .

'1 14. Lower grating (s) into place and ft
disengage electromagnet. if W

1
p'

'

15". Raise the electromagnet.
-

,.

17 16. Drive the mobile crane to the remote
', work area.

,

3 i-

e 17. Detsch the electromagnet assembly from g
p the crane book.,

;f,1

Cash Cover Removalu
f

118. Drive the mobile crane to the storage ,
- >

module cell.
Y C

. . .

1
|f, 7 19. Engage the shield cask cover and sling L.x:

assembly with the crane book. bj

r." h
10( Og Unbolt the shield cask cover with an [20.

| air wrench.4 '-

47 , 3,

'. 21. Lif t the shield cask cover and transport'

' ! [C it to the remote work area.
,

{ g r
1Disengage the shield cask cover and sling

.22.
h . assembly from the crane book. 7.,
''

0, ,

Liner Removal from Cash and Placement
*

4 L
x 3

< w 3- At'.ech the proper liner lifting rig to H23.
the crane hook and make all connections. -'!? s

O 'v
1

O 24. Drive the crane to the storage module cell. i$
.

f','% Position the mobile crane for liner
2 (.~,

j
~ 25.

;j - placement.j,t

I r
26. Position the trolley to engage the liner. F( ...

lh 1|i ,

27. Engage and lift the liner. p' ('. 28. Position the trolley (for mobile crane 0.5
~'

t. operator shielding).
pp,<

,
0.5 L

o. - 29. Partially lower the liner (for mobile
P''V crana operator shielding).

'
F

0.5,

<j 30. Position the trolley for liner placement. -

'

!, -
O .

"; .

I. VI.5-2..

,(,,Q ,
,

4 e 3
.

! L

|

' yE'l
~

gf . }. b ;:f
_ -- .

' 'fp_s k ggg x ;c' ?"?_""y
- 'i Y.'; L||;9;-[j - - -E y '

_

.. _ __
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31. Lower the liner into place. 0.5 L--

32. Disengage the liner lifting rig free the N/A
liner. f,

p
l

. .

33. Raise the linar lifting rig. 1 p,i

f-

34. Drive the mobile crane to the remote work 1
'

-

area. y<
f~

..

35. Detach the liner lifting rig from the crane 3
hook. ;-a

:=
l Cask Cover Replacement

.

36. Engage the shield cask cover and sling I h
I- assembly with the crane book and lift. ;

s
~

. 37. Drive the mobile crane to the storage module I r.

cell.
'

.

7
L.

33. Place the shield casi cover on the cask and .s-
~

bolt the cover on with an air wrench.
m
~

*39. Drive the transport vehicle away from the N/A 8.
storage module. (Note: Ensure that the k
crane is not in motion.) If cell contains

N- 3 liners, complete Steps 10-17 (grating A'
placement) before going to Step 40. E-

*

s
-

,

t'3..
Cell Cap Replacement

. ..

| 40. Attach the SMCC lifting rig assembly 1 [,,,,,

# to the crane hook. "

_.

I O 41. Lift the SMCC and drive the mobile crane 3 E
to the storage module cell.

"

c.
.

r--
h42. Position the crane for SMCC removal / placement. 2

43. Lower the SMCC into place. 2 L
1.. rs.

44. Replace and tighten the SMCC holddown bolts. 7 i
'

(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. ;

E,
,

T

= -
.

VI.B-3
.

; . i.1.

a II

l. g'. .

a
e

e.

'

_ =
a _

_-
_
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_
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,

I47. Detach the SMCC lifting rig from the crans
hook.

Summary ,

Approximately 102 minutes (1.7 hours) will be required to .-

load one liner into a storage module cell and replace the L
This is based in part on the following: .

I. cell cap.

{| A liner is received at the LTOSF on its transport1.
vehicle, and

h
---

The cap is removed and replaced only once during ;2.
the loading operation. (

I To fill one storage module cell, this process sust be performed
.

O
csix times.
(M

NONVOLUME-REDUCED TRASH (CENERIC)7 *2 . f
'-

a. Loading Sequence
O *-

Duration
P(Min) _
L,9 Cell Cap Renoval

N/A q.
Position the transport vehicle adjacent to -*1. the storage module cell desig::sted to store
the LLRW shipment (s). (Note: Ensure that the ..

N' ,*

crane and truck are not in motion at the same h-
'

time.). <-

I {3,
Attach the SMCC lifting rig to the crane book.

,
.

2.
1 I3

Drive the mobile crane to the designated storage j80 .
(Note: Ensure that the crane andO* module cell.

truck are not in motion at the same time.)
|

C 2 ,

4. Index the crane for SMCC removal / placement. z.
"

^7
Detach the four SMCC holddown bolts with an(6 man-minutes)[5.

--
air wrench. u

i3
6. Attach the SMCC lifting rig to the SMCC (6 man-minutes),

:
lifting lugs.

_

Lift the SMCC and transport it t- the 3
7. 6

remote work area or place the cap on i

-
an adjacent cell. k-

I
1

8. Detach the SMCC lifting rig assembly frors 3,

the crane book. .

_

. v.-

*Revistoa k.
;

V1.5-4~

v.

r'a- y
; L
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L

T' Grating Placement -

' t' n. ,s
9. Drive the mobile cree to the remote 2

, -
' ? work area and detach the drum lifting
: i} . rig free f.he book. .
K:

' g, y 10. Attach tt/s electromagnet saaembly to the 3
*

-.

crane hoc k, make connections, and pick upy - grating (a).
s. ;.

.
T; 11. Drive the mobile crane to the storage 1ks module cell.
M,-

r77 12. Position the crane and trolley for 3d 3 rating ple:ement.
*

,
,

*

k'.r- 13. Lower the 3. eating (a) into place and 15hh,.
: WM

. disengs.~ the electromagnet.,

; ?jr: . 14. Raiae the electromagnet. 1

-

g
h
b 15. Drive the m> bile crane to the remote 1I

9.:', ' work area.
'"

. . c
l 16. Detach the . electromagnet assembly free 3

, , ,

. S the crane h,>ok.
W5
6. ' s 55-Callon Drum P:'.aeement
Wli

(L - 17. Attach the !i5 gallon drum lifting rig to 3 -W
the mobile :rane book.O M'

.

N/c 18. Drive the mobile crane to the storage 1
.,

4. ' -'
module cell.r,

.

h 19. Index the sibile crane to the storage 2f24
.

4'M
9,' sodale cell .'or drum placement.t,

1

20.
| 9;j1 ' Index the transport vehicle (55 gallon 1

.

- Em drums) to the aterage module cell for
drum placement.

Ri? '

fy 21. . Position the trollty over a drum. 1:.
V 22. Engage and lift the drum. Ib,.,
%
t .: 23. Position t'.e trolley (for mobile crane 0.5Mri

.

%rm
operator shielding and ALARA).

-

$ 24. Partially lower the drum (for mobile crane 0.5
'

+f;;
-

operator shielding and ALARA).
.x
Irl,

-

'i.

h.

O. <i.
- VI.B*5.

, bs )+

.I

%
g.

m
- -W?'

m . m w . w :.
.T h" n w. n&,t 3% w;$, h . eA % w e n f9 =7,dJw, W.1 w.W ..

-

' m . m e w.
y '. .lu. : .t f,s_'3 % -h-Ms M & si.~.! % w+~5"&h W

-
.
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- 0.5 ;4 . Positi:n the trolley for drum piscenent.' 25.

. .*[. 0.5 k.26. Lower the drum into place.L
k
N- 27. Disengage the drum lifting rig from the N/A .m

Y s drum. '

FE L
1

" 28. Raise the drum lifting ::13,u

w.. ,
232

f,;: 29. Repeat steps !t.'A.19 through 2.A.28 (as

(7,2
-

necessary) until one complete layer ofy r

drums has been placed in the cell.
, ~ . ,

IN Additional 55-talion Drum and Gratina Placementf.t
273g. 30. Repeat steps 2.A.9 through 2.A.29.h |27331. Repeat steps 2.A.9 through 2.A.29.- , .

h,
273C T.*

6'?
32. Repeat steps 2.A.9 through 2.A.29.

3~'W *33. Drive the mobile crane to the remote
li work area and detach the drum lifting rig
NS O

from the mobile crane hook. Drive the i
iTm truck away free the storage module.
g''.,".. I

, ', 1 N Cell Cap ReplacementT .
4:N 1

gk
.' 34. Attach the SMCC lifting rig assembly

to the crane hook.
p@

Lift the SMCC and drive the mobile
3,,

3
35.'

t- 3, * crane to the storage module cell.
g ., 2

,

36. Position the crane for SMCC removal / placement.
237. Lower the SMCC into place.
7

u, 38. Replace and tighten the SMCC holddown
(14 man-minutes):.g4 bolts.

(>> 3
01 39. Detach the SMCC lifting rig from the

SMCC and raise the lifting rig. (6 man-minutes)
j%
e..-

1

hh |~ Drive the mobile crane to the res.ote
1

40.EN work area
$!4 1
Nb

-

41. Detach the SMCC lifting rig from
r.? the cras.e hook.
'' $

$m
*newision

h -w
|. _ ,

.. v1.n-6
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Summary?gy ,
.'

.t .
~p | Approximately 1,105 minutes (18.4 hours)'will be

;. , required to fill one trash storage module cell. This
is based in part on the following:e.

s .. , ,

%
.

LT 1. 144 drums (in a removable-top transport vehicle)
- arrive at the LTOST sequentially, and

,V_.
,

|; -

.

[p. | 2. The cap is only removed and replaced once during they < operation.

Es
p
W.i l *3. VOLUME-REDUCED RESINS AND TRASH (CENERIC),

W-
p- e. Leading Sequence
dss
hw

, 60 Duration,f
YE.- Cell Cap Removal (Min)

'

%
-

(?'. , *1. Position the transport vehicle adjacect N/Au to the storage module cell designated
% to store the LI2V shipment (s). (Note:

' ~

[;.; l q Do not move the crane at the same time.)'
7R
%

'
2. Index the transfer vehicle such that a 1

d drum (s) is positioned on the correct
N transverse axis.-

{,J N 3. Attach the SMCC lifting rig to the 1
crane book.

Q9 3
-
; D. 4.
RE %, *

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

;km * 5. Index the crane for SMCC removal / placement. 2
.r.
,~*:

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

u
p' q'

r 7. Attach the SMCC lifting rig to the SMCC 3g2.' lifting lugs. (6 man-minutes), |_,

>:
phi 8. Lift the SMCC and transport it to the 3
CO

-

adjacent cell.
remote work area or place the cap on an

"

! ; 9. Detach the SMCC lifting rig assembly from 1
the crane hook.

i

9) * Revision
o e~

J
.

4
's9
ti ig v1.n-7...
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Cask Cover Removal
.

e- <- '

'

-
.

10. Drive the mobile crane to the storage 1 g- t

p '. module cell. r,..
.r.

11. Engage the shield cask cover and sling 1 [-
*

'

<

assembly with the crane book. .
-'

Y h

12. Unbolt the shield cask cover with am 10 ;: n

k
, E,

air wrench.
r

. 13. Lift the shield cask cover and transport 3..f.'
Q it to the remote work area.d

N
*

i
14. Disengage the shield cask cover and sling 1

[k.
assembly from the crane hook.

h c 55-Callon Drum M acement

T- 15. Attach the 55-gallon drum lifting rig 3 ,

to the crane ne k.; '

T e; "

16. Drive the crane to the storage module 1
"'
+ o cell for drum placement.
p. r

' k, 17. Position the crane for drum placement. 2
i ,; - ,

g,
* g~ I .

"

18. Position the trolley to engage a drum. 1
p '

'.[ (1%

|- E
19. Engage end lift a drum.

-

'K M
('}

20. Position the trolley (for mobile crane 0.5
'

3f operator shielding).*

L
g O 21. Partially lower the drum (for r,obile 0.5 I

,

n w
tcrane operator shielding).b O

22. Position the trolley for drum placement. 0.5
h

'

- si 0.5 |23. Lower the drum into place.y;
'g. 20

M 24. Repeat steps 3.A.18 through 3.A.23 five
times repositioning the transfer vehicle <i,

'

| %. as necessary to position drums beneath the
QJ,s

trolley travel axis.
%
b 25. Drive the s.. bile crane to the remote work 1

la

| f>l;
area.

r 3
1' h 26. Detack the drum lifting rig free the crane

book.

-

.

>g.,
..

..
' v1.5-g'

|k] :.1

hT
I -

,

b
6u.: )|t~

'.; . ,, .mr .. _

-g m u s ,n w .x.
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i :
. g

f' Cash Cover Repiscenent -

p.
<

27. Engage *he shield cask cover and sling 1 ;.:,

Q assembly with the crane hook and lift. ;
,

b 28. Drive the mobile crane to the storage 1 #

P sodule cell.- f;

- -

29. Place the shield cask cover on the cask 2 s

hand bolt it on arith an air wrench.
O7

a30. Drive the transport vehicle away from the N/A [r[ -

storage module. (Note: Do not move theg' crane at the same time.)' ,

(
4

i b | 31. Drive the mobile crane to the remote work 1 L

j E [ ares. ,

l ' 1' N* Additional Cask Lover Handling and 55-Callon Drum Placement Lf
-~i V 32. Index the transfer vehicle such that a 1..

,

,

dru (s) is positioned on the correct( q
4, transverse axis. r

*

| 1'
\ 33. Repeat steps 3.A.11 through 3.A.23. 25 P'

'

{4 34. Repeat steps 3. A.18 through 3.A.23 five 20 $,g
- '

Ng times repositioning the transfer vehicle y.

g as necessary to position drums beneath the
q. trollef travel axis. .'

,j ,

+:
l'' M Cask Cover Replacement .

|-

35. Repeat steps 3. A.25 through 3. A.31. 9 [o
t
hi

FO' -

cell Cap Reple ement t

& a I
f'

36. Attach the SMCC lifting rig assembly to the 1
^ crane hook.

g'{:
s.y 37. Lift the SMCC sud drive the mobile crane to 3

7 -- the storage modvle cell.
M
. [j 38. Position the crane for SMCC renoval/ placement. 2 r

i

IE
p? 39. Lower the SMCC into place. 2 ,'

g-- >

h2*[
j

40. Replace and tsghten the SMCC holddown 7
| bolts. (14 man-minutes)

N 41. Detach the SMCC lifting rig from the 3 i

f
SMCC and raise the lifting rig. (6 man-minutes)

|t -

,1 ,.

I
,

VI.5-9 i.9
; H -

-

enevis t-
,

*
. L pf

a |[ L - -

M _

g- , ps-j {;* f k ' "'' '5"(6
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42. Drive the mobile crane to the remote 1 p
s

>*

I work area.

. | 43. Detach the SMCC lifting rig from the 1 i-.
,

crane book.! [ ,

f:.
'

Sunans.ry

I. I
{ .Approximately 149 minutes (2.5 hours) will be required to load

.

.

C
12 drums of volume-reduced waste (resin or trash) into a cell.
Grating placement has not been included above since, for-*

~, volume-reduced waste storage, it is to be done very infrequently
j" (about once every 3 months). Grating shall be pl.ced under each

layer of drums. The procedure is es follows:
4

'

Crating Placement
't

C 44. Drive the mobile crane to the remote work area. 1.

b

T 45. Attach the electromagnet assembly to the crane 3'

hook, make connections, and pick up grating (s). ,

- ,,
46. Drive the mobile crane to the storage module 1 ,'--

..

, * cell.
;

47. Position crane and trolley for . rating 3
j'

-s
placement. '

,

15I 48. Lower grating (s) into place and disengage~

s .

' electromagnet.
-] M 1,r 49. Raise the electromagnet.

'3
50. Drive the mobile crane to the remote work area. 1

O
51. Detach the electromagnet assembly from the 3

+

O crane book,

s.;
i

.

4

I

T

w

a

i .

<

VI.3-10
*Revtstee,

r.

l
5

~
.

..
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.fy' Historical Data - TVA Allocations
3g r. and Total Volum,es Shipped (ft ).,>

; -(?h First-Come Total Shipped
Month Allocation First-Served Pool BFNP SCNPa

*
.

t;;, October 1979 7,506- -. -

M* Nove= der 1979 5,936- - -

FJ December 1979 4,434- - -

#{fy January 1980 4,102 4,095- -

February 1980 3,293 3,286- -

b,M4, April 1980 2,828 15,839 18,667
March 1980 3,293 924 4,217 -

-

% May 1980 2,827 2.732 5.559k June 1980 2,827 4,967 7,794
-

%~

h'I
-

July 1980 6,607 5,294 240-

~3* August 1980 5,948 3.310 8.858 400
CA September 1980 5,948 5,606- -

yT'
- e cetober 1980 5,463 5,914 11.377 -

November 1980 5,463 1,707 7,170
hil O -

December 1980 5,463 1,076 6,539 -

n:cf. January 1981 4,999 1,055 6,054 -

@ February 1981 4,999 921 5,920 -

I q. s March 1981 4,999 1,480 6,479 -D April 1981 4,535 3,266 7,481 3206 % May 1981 4.535 2,272 5,430 1,377

fg{
June 1981 4,535 962 5,497 -

{ FO July 1981 4,050 3,580 5,510 2,120

(f August 1981 4,050 1,615 5,6653 ,,

3 -

O

A O
b
I,-

.

k
~b
.
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400 Chestnut Street Tower II
.

September 28, 1981
_

-

. . . .

Director, Office of Nuclear Material Safety
and Safeguards '

Atten tion: Mr. L . C. Rou se , 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. 30-19 102Tennessee Valley Authority )

Since early 1980, TVA has been faced with the decreasing 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 tne.

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 granted on Mamh 17, 1980. Because of temporary
increases in allocations at the Barnwell, South Carolina, disposal
facility the cable storage wamhouse 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 is still pending your approval.

Our present LLRW genera tion 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 inemased LLRW genemtion 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 problem.

.

.-
.

.
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Director, Office of Nuclear Material Safetyand Safeguartis September 28, 1981

.

*

In lieu of using the cable storage warehouse, we req ~uest permission to
use the storage modules until a decision is made on our licenseapplication.

.,

The modules would be utilized for the storage of " trash" -only.

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

specifically designed for storage of LLRW, we believe that their use will
provide the safest and most environmentally acceptable means for handling
the storage problem while ensuring that the uncertain space at comme

.

disposal facilities will not present undesirable impacts to the contircial
opera tion of BFNP. r.u ed

Very truly yours,

TDINESSEE VALLEY AUEORITY

L. M. Mills, Manager
Nuclear Regulation and Safety

Office of Nuclear Reactor Regulationcc:
+ Attention: Mr. Darrell G. Eisenhut, Director

Division of Licensing
U.S. Nuclear Regulatory Commission*

Washington, 'DC 20555

|

|
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1;00 Chestnut Street Tower II

AuEust 19, 1981

.

.

Director, Office of 1;uclear Paterial .. -

Safety and Safeguan$s
Attention: Mr. L. C. Rouse, Chief

Advanced Fuel and Spent Fuel
-Licensing Branch

U.S.1;uclear Regulatory Co::::nission
Wahington, DC 20555

Dear Mr. Rouse: -

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

In response to your letter to H. G. Parris dated August 10, 1981, we
are currently preparing responses to your questions and the request*

for additional inforrat. ion on TVA's July 31, 1936 application for the
storage of low-level radioactive waste at the Browns Ferry !!uclearPlant. We anticipate a subr.ittal cate of September 11, 1981.,

In addition, we will revise the July 31, 1980 application to reflect
the responses to these questions and additional inforrution. We
anticipate submitting the revised epplication by SeptecDec 25, 1991.

If we can provide any additional inforcation before the Septeciber 11submittal, please let us know.
|

Very truly yours,.

.

TENNESSEE VALLET ' UTdORITYA

L. M. Pills, Manager .

Nuclear Regulation and Safety

.

.
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400 C:sastnut Street Tower II
.

July 29,1M1 -

.

..

Director , Office of Fuelear Natorial Sofoty
-

-
-

: nod Saferusrcs
Attn: ?'r. 1.. C. House . Chief

Advancea Fuel and ;ipent Fuci
1.icensinr, Franch .

U.0,. %uolcar .hr,uir. tor / Corr.imaion
W re.ington, IO 20 % S

Peae .tr. Itoute

In th e Pa t te r of tr.e ) Dooket No. 10-1710?
*

To r.n.r s se a Valle*y Au tnority )

Ple a se refer to rf letters to ii. F. IVr ton .*ated July 31 and Noverber 17,
IM0 in unter. "TA recuented 4.2tacrente to facility operwting licer.sss
?PP.-33, LPF.-CO, a.n? DPR-(_S for oneite storne of Icw- nval radioactivce
pa rte reners tec rres the opem tion of Err.,wns Ferry Nuclesar Plant (??!!P).

T"t. f.as errevaluated toa pr.ysical snourity comitrwnts contained in thw*

.fuly 31, li,SC :< ster for the PPKP lou-leve) radle+.ctive wan ,e stor no.

feuilit.y s.nd fires t5en to ne rore crestrictive tr.an the a:niwa security
*

re::uiretanta cesafi' nd in e ra rt 10 CFR part 61 for t' e cisme Al of lov-e

level esdionettve wa.sta. .,trica tSa 2FMP factitty is fer t.torsign o .ly,
"

=c t,-lieve tr.- folluting ci.nr.res will recult. In on etwrzuate .wecurit~,
systec.

Acc ording ly, ;d ear e: cnont.o t'in .mFNP licen sing, docur-sr.t: to rand av follows.
t

i Pag e T ' pecerntly sw>ics:
,

*

2 . 2. S.:CURITY

rt,e storege, fact 11ty will ce surenar.ce.d ey a wire feric Twnee vitt-

thre* y.trar:r.s of nutec virre, totaline e3gt t fi:et in beinnt wit!: a

20-foo t liiole tle n t.cn:* ors nce. 31cn. An intr,selcn detentiori eystoc'
an'. CCTV ryrite't a re p rov 1 d er! a n't te r:dna te in a gat +han.w. Ine
griter.ou va is &sige.)d for 70-hour nporstlen witn oce:runications witn

*
.

* /
.

I

I

J

.

* * *
_
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Director, Office of L'uclear Materis t Sa fety July 29,1981-

.

.

the nuclear plant via radio and telephone. Tard lighting of 0.2 foot-
onnale and a patrol road within the fenced area is provided for
curvuillcoce purposes. Two points of access through the fence will be
proviced. The Drimary source of power for all electrical eecurity
equiptoent is offsite power. Backup power will bb provided by a. -

diesel genemtor located within the facility beury:gry.

Cnsnge to:

9

2.2 SECU'tIH

Tne storage facility will be surrounded by a wire f35cic fence with
three atrands of barbed wire, totaling eight feet in heignt. All
incividuals anc venicien, while on the facility site, will be
s.onitored-either physically or .+1ectronically. Co :sunicatiori
equiprent is located at each nuclear plant to centtet loon 1 State,
ar;c Fccern1 law enforcesent apncies and eminency services. The
fenco will he provided with one or more points of access and necess
'till be po:itively controlle.1 while individuals and vehicles enter
ans exit the LTCT . All individuals entering and exiting the. LTOFI
uill be positively identified. TVA will conduct a yee.r.17 audf t of.

tr.e L'iOT t,ccurity rystem.
*

Fage 2-S pretiently reads:*

2.7 ELEC'"nICAL EEt:UIRDe.NTS

'"bo LTOT will be provided with electrical power from offsito by
the local utility. As a backup, the facility vill heve nn electrical
power g;er.etutor sufficiently si::ed to provide the power requireo to
operuto all saourity features for a minimum of 12 heurn. The
Sencru tor will be rerote frois th e socurity gatehoum with mnsmi

,

controb ltostad inside the gatch:um.

Ch-Ango to:

2.7 ELECTRICAL 9EOUIRE"T.!;TS

The LT07 will be provided with electrical power from offsite by the
local utility.

*
.

'
.

.
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*
Direc to r*, Of fic es af Kun tar e iM *-ic1 C,t. Co t y Ju ly 3, ' ^31

.

.

Pare 3 !I presently reads: --

3.1 . W i!PI? Y tiPT.?t*IO.'4..s.
.

-.--

.. -

C:osed ciretait talevis!On (fEV) rr.ntt. ors et 11 he u.%d to dot * ct . rd
cDsorve g otentini intrvelun in to tr.o atorrit'e ar em. Nnitt:r 3r'av":ns
wrij be located in the cataheuse. In t.Me ever.t of a lores of CC V,
veurity pertor:rnsi ;e t 2. call for . inn. elate c.spair. A apa.~.s CC'*7 w! !!
u > p it in se r-s ur e, if ,wal :a5 '.o. 'hsrir,g t.iu tine tt?r.t tr..s 00*'? is at

nr a e rvloo, the :ir-a norrully cavorwt ny COT 7 obsirv.stion *r.42.1 t e
contir.ueu*. y pat:-olles dy recurity psax;non1 to crimsre tt at te s
e.ectar*.* y Of 'J.t: : ruft is : ot cr*v. -c!*t.:wt. Ac".i.t le tral reo.4rny
pticecrcir:1 21.n tl .e u* * * * - *** s:t:en r <*c a.4; f*/ .

Tang, te :

". 1 "" C*.":I"Y OPPP.J.'?O'!3

Zithr*** t.hes p!'ynical or electrer.Sc coacures *.111 be uaec !.o tr:.nf ?.cc
l' t'.' vie.us.lr nM ve tcles i. tit le en .:in rect 'ity ::te n wil A s M ara
1.. av :.cn th e fac t '.i ty. Tr.o.e nna::tre:: .<!!1 co..ure that tr. :ecur;ty

.

of tr.o n.sse is nr:t cerma cnicesc. Ad41tice.11 sa:ns.rea (*c include
secut ity pare:onn=1) v.r.11 bee utill::a ! ur.cn r.+cersarv.r

e

'.8 . ' *!.tuvo th e*:e r ecetr.str"'.t.d *;*:+r..cr3 9 tw anprmric te B37.cd en one
r." vtjuM!on *:7 a:Y i:st tog 'T:C recuirw:v nt , nc I'< :f niv <%1 re c ur ' t.y t?..~:,t,

..rt conrecquantl: n mre cer,t errer:tive t:r<:gratt for U'A.

Vory truly ycur a,

TE"MISSC; '.'i1.1 ET ADTUCTi.I"T
.

,

t.. M. "1ils, thr.w ar
f.'J c le a 9 14;'.u bt tict: Cs1 4 d'm ty

&: See pago l'

n -
.
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Director, Office of Nuclear Material Safety
,

July 29, 1981

.

Mr. Charles R. 02ristophercc:

Chairman, Limestone County Com:nission
P.O. Box 188'

Athens, Alabama 35611 -

~' .

Ofrice of Nuclear Reactor Regulation
Attn: Mr. Darrell G. Eisenhut, Direc tor

Division of Licensing
U.S. Nuclear Regulatory Cocenission

'

Washington, DC 20555

Mr. K. D. Fagan, Supervisor - Nuclear
Geneml Electric Company
832 Georgia Avenue
Chattanooga, Tennessee 37402

Mr. Ira L. Myers
State Health Officer
State Office Building
Montgomery, Alabama 36104 '

. ,

9
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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 17,
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 genera ted 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 radioactive 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 designbasis events for use at all TVA nuclear plant sites. Thus, using the
current approach, design parameters employed by TVA at some plants are
in some cases more conservative than is necessary' for that particularp lan t.

This is done in order to facilitate a design which is acceptablefor all plants; however,
be used for future facilities.if conditions change, site specific designs may

The storage modules at BFNP shall be able to meet the following designspecifica tions:

Each storage module is designed to withstand the
forces exerted by a tornado wind 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 persquare inch.,

p -g /
. -

s_



r

*
-

c'. -

("
,

-2 .
,

.

Director, Office of Nuclear Material Safety May 5, 1991and Safeguards_.
*

In addition to the design parameters noted above, the storage
modules 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 infbrmation, please let us
know.

'

Very' truly yours,.

TENNESSEE VALLEY AUTHORITY

.' .

L. M. Mills, hhnager
. Nuclear Regulation and Safety

.

cc: Mr. Charles R. Christopher
Chaircan, Limestone County Commission
P.O. Box 188
Athens, Alabama 35611 ~

Office of Nuclear Reactor Regulation
Attn: Mr. Darrell G. Eisenhut, Direc tor

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

3 State Office Building
Montgomery, Alabann 36104

o
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UNITED STATES OF AMERICA

NUCLEAR REGULATORY COMMISSION

Before the Nuclear Regulatory Commission

In the Matter of )
) Docket Nos. 50-259 OLA

TENNESSEE VALLEY AUTHORITY ) 50-260 OLA
) 50-296 OLA

(Browns Ferry Nuclear Plant, ) (Low-Level Radioactive
Units 1, 2, and 3) ) Waste Storage Facility)

CERTIFICATE OF SERVICE

I hereby certify that I have served the original and two

conformed copies of the following docunent on the Nuclear Regulatory,

.

Commission by depositing them in the United States mail, postage
o

prepaid and addressed to Secretary, U.S. Nuclear 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

m
e

O
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, Mrs. Elizabeth B. Johnson, Dr. John H. Buck
Administrative Judge Atomic Safety and Licensing

Oak Ridge National Laboratory Appeal Board
P.O. Box X U.S. Nuclear Regulatory Commission
Building 3500 Washington, DC 20555
Oak Ridge, Tennessee 37830

Mr. Gary J. Edles
Dr. Quentin J. Stober, Atomic Safety and Licensing

Administrative Judge Appeal Board
Fisheries Research Institute U.S. Nuclear Regulatory Commission
Un.'versity of Washington Washington, DC 20555
Seattle, Washington 98195

Robert B. Pyle, Esq.
Richard J. Rawson, Esq. Suite 9, Oakwood Center
Office of the Executive 4783 Highway 58 North

Legal Director P.O. Box 16160
U.S. Nuclear Regulatory Commission Chattanooga, Tennessee 37416
Washington, DC 20555

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

.

This 27th day of May, 1982.*

h ~4<
~

W. Walte'r CaRoche
'

Attorney for Applicant
Tennessee Valley Authority

3
.

* Chairman Eilperin received an additional copy by telecopy on*

2 May 27, 1982.

N


