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RE: Docket No. 04008904 1800, Responses to July 26,19d8 NRC Com:nents

Dear Mr. Hawkins:

Please find enclosed five (5) copies of INTERA/BP AMERICA responses to
com:nents 1 a..d 2 from the NRC letter of July 26, 1988 identifying
surface water hydrologic deficiencies in the L-Ba r Reclauation Plan.

These responses come as a result of several discussions betw;en our

hydrologic consultant, Dr Alan Kuhn, and Ray Gonzales of your staff.
We believe these responses answer the concerns presented in your
letter and we therefore assume that all outstanding deficiencies have
been resolved. We look forward to final approval j of the L Bar
Reclamation Plan, which we understand is forthcoming shortly.

Based on your lette. of May 27, 1988 expressing no fatal flaws in the
Reclamation Plan, your letter of July 26, 1988 c.:p re s s ing near,

vo k completion of Reclamation Plan review and the two defic.' ncies
-i go.
$o (addressed herein). and telephone conversations with Scott Grace which
c)e
co indicated he knew of no other outstanding deficiencies or issue = and
,d could see no re in why construction should not start, BP A: .A
"*

MO
g awarded a reclamation construction contract to Twin Mountain ocek
8 Company effective August 16, 1988. Reclamation activities have begun
E$
MU . , . . . .
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at the site and the prelirni na ry schedule indicates reclamation

activities will be ecmpleted by 4.pcti 10, 1989.

INTERA and BP AMERICA appreciate the thorough review NRC has given
this Reclamation Plan. We also appreciate the assistance NRC has

provided to BP AMERICA in carrying out its commitment to an

environmentally sound site closure.

We look forward to final Reclamation Plan approval and remain

available to assist the NRC in any way to expedite the process.

Sincerely,

I| hfns

T.G. Osborn

Project Coordirstor

TCO:lli

cc. : G.E. Crisak
Ralph Deleonardis

H01100C399
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INTERA RESPONSE To NRC COEMENTS OF JULY 26, 1988

CORMENT 1.

The design basis flood used to design the shape of the top of the pile
and the swale where the flood passes over the impoundment was not

conservatively derived. Based on our indepenoent evaluations, the

proposed rock size for the swale would not be adequate. The design

basis flood should be recalculated, as we have discussed with your
conruitant, and the swale redesigned. The changes in the design could

in lude increasing the size of the rock, widening the swale, or a

combination of these. Also, ycu may wish to consider redesigning the
top to eliminate the swale and instead, direct flows over the entire

length of the embankment oue. slopes. This option, however, would

necessitete that the rock size on the embankment outslopes be

increased to accommodate the larger design flows.

RESPONSE TO CORMENT 1.

The design basis flood of the top of the pile has been recalculated
using an ultraconservative runoff coefficient of 1.0. As a result the

cover swale has been redesigned and the rip rap criteria of

NUREG/CR 4651 have been incorporated. The calculation and sketches
for this redesign are enclosed,

We must point out that our decision to redesign to the above criteria
does not reflect our agreement with the appropriateness of the
criteria. Ve believe using a runoff coefficient of 1.0 for an area of

vegetated ground with a very slight slope is unreasonably
conservative. A tiled roof or asphalt parking lot would yield a lower
runoff coefficient than 1.0. Using a runoff coefficient of 1.0, which

as surae s that every drop of water turns into runoff, should also

greatly reduce any concerns regarding infiltration, which was |

mentioned as a possible concern in the July 26, 1988 NRC letter.
l

|
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NUREG/CR 4657 is a report of results of 1ip rap tests in plumes on

materials no larger chan about six inches. The appropriateness of

extrapolating those results to non plume situation and larger

materials is yet to be demonstrated, k'e therefore question its use as

the regulatory guideline under circumstances such as those that exist

at the L Bar s!te.

I
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CQMMENT 2.

Ovr independent evaluations of the flows used to design the diversion

ditches indicate that they ace acceptablo, lloweve r , the method used

(Manning's equation for uniform flow) to estimate flow depths and

v e l o c i *:i e s in the channels is not cons,rvative, tending to

underestimate the need for erosion protection. Our evaluations, which

were performed using gradually varied flow calculations (the computer
program llEC 2 was used) indicate that there are a few locations in the

north channel where erosion protection may be required because

velocities exceed 3 feet per second (fps). Velocities above 3 fps on

bare soils are assumed to be erosive. Likewise, in .he southern

channel, flows exceed 3 fps, particularly in areas from the

sedimentation / stilling basin to the outfall areas. The upper end of

the sedimentation / stilling basin and thc "G" portion of the southern

channel may also need additional erosion protection. You should re-
estimate velocities and water surface elevations in the diversion
channels using gradually varied flow conditions and redesign the
channels accordingly. The redesigns may consist of placing rock in

certain sections of the channels, videning and/or flattening *he.

channels, or some ecmbin-tion tharcof.

REPLY TO COMMENT 2.

The design of the diversion cha.nnels at L Bar incorporated numerous
levels of con.iervation which, when taken together, cleark' result in a
design which is core then adequately conservative en address the

1

concerns expressed in the July 26 NRC letter. A letter explaining )
these conservatisms from our hydrologic consultant, Alan Kuhn, is
attached.

I
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(, ALAN K. KUlIN, Ph.D., P.E. (' #
.

*

CONSULTANT IN GEOLOGICAL ENGINEERING AND APPLIED GEOSCIENCES |
-

,

13212 Mach Drin NE. Attwquerque, NM 871112955 505 298 9A39
|

*

|

~~,ly 8803. _ _ .

August 19, 1988 S, , ! j

JD '

i

AUG 2 41933 ,

i;

; Dr. Tom Osborn id
| Intera Technologies

INTERA TECHN000GliR<
'

,| ( hOpl]l 6850 Austin Center Blvd.
Suite 300 p.L UUt |

| Austin, TX 78731
;

1 CONSERVATISMS INCORPORATED IN THE DESIGN OF DIVERSION CilANNELS
'

i L-BAR URANIUM OPERATIONS RECLAMATION PLAN

Dear Tom:

On August 4 I had a meeting at the Denver NRC office with Ray
,

Gonzales concerning the NRC letter to BP America of July 26. !
'

That letter stated thac the L-Bar Reclamation Plan was
"deficient" in two areas related to hydraulic design. The first
area had to do with the design basis flood for runoff control
from the top of the covered pile. Mr. Gonzales stated that the
NRC required that a runoff coefficient, C, of 1.0 be used to
calculate the runoff from a PHP event. A value of 1.0 means that !

' it is assumed that every drop of rainfall turns into a drop of
runoff, with no infiltration, detention or retention of any water ,

+ '

on the pond cover. This assumption is conservative in the
extreme. However, I hase completed a redesign of the top swale4

on the pond cover and the front slope swale for the control and
discharge of the runoff assuming a C = 1.0.,

1 In addition to the use of the C = 1.0 value for determining
) runoff, the MRC now requires that the Hannings coefficient, n,

|

,

and the sizing of riprap follow the results of test reported in
!I NUREG/CR-4651, a report of results of riprap tests performed in

i fiumes at colorado State University and first published in May,
|1987. The size of material testad in the CSU program included no ;

,

i sizes larger than about six inches. I have called NRC's !
. attention to the fact that much of the riprap to be used at the !

! L-Bar will be larger than the maximum size tested by CSU, and ,

| therefore, the 1e;sults of the CSU tests might not be applicable
; to all of the L-Bar riprap. NRC (Ray Gon ales) has responded by

isaying thst while our riprap si:es exceed the range of sizes i

tested by CSU, they believe that there are no better criteria to ;

i use and, therefore, the design guidelines in NUREG/CR-4651 should -

i be used for the design of riprap at the L-Bar. The redesign of
the top and front slope swales which I have Just completed
follows the design criteria of NUREG/CR-4651 and uses discharges |

j resulting from a runoff coefficient of 1.0. L

The other "deficient" area sited by NRC's letter states that NRC
believes the diversion channel designs are "acceptable," but that;

; the method used for design is "not conservative." NRC based
|
1

I
a
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Page 2 *

|

their evaluation, based on calculations they made assuming |gradually varied flow and using the computer program HEC-2.
|

In my meeting with Ray Gonzales on August 4, I described to him |
the conservatisms incorporated in the present design of the
diversion channels. He stated that he was not aware that we had
already incorporated several levels of conservatise and suggested
that I write a letter enumerating the conservatisms in this
design. I believe that the conservatisms are already clearly
discernible in the design summary and the detailed calculations
appended to that summary. However, for the sake of expediting
the review and approval of the diversion system designs, it may
be useful to list the design assumptions, methods and parameters
taht have already led to a very conservative design of surface
water diversion channels. These designs include the following
sources of conservatism: '

l. The probable maximum precipitation (PHP) one-hour local
storm event was used for computing the design cunoff to
the diversion system. The PHP estimates were based on
HMR #55A and provide an estimate of the largest-ever
predicted storm event of a duration most likely to
produce the greatest runoff for an area of less than
one square mile, applicable to the L-Bar site. The
authors of NUREG/CR-4620 have stated that the
computational method for PHP rainfall intensities in
such small watersheds are "extremely conservative"
(NUREG/CR-4620, r. 12). The entire hydrograph fer this
storm and runoff event would last only a few hours,
with the peak discharge rate providing the design basis
discharge for all diversion channels. This peak
discharge would last for much less than an hour.|

'

Therefore, for a design protection period of 200 to
1000 years, we have used the greatest-ever storm event
with a recurrence interval well over 1000 years and for
which the duration is less than an hour. Even if left
unprotected against such a storm event, the diversion
channels would suffer a relatively minor amount of
scour during this very thort period of peak discharge.
Therefore, using this runoff event as the design basis
event is a very conservative assumption and produces an
extremely conservative input parameter (i.e., the
design discharge).

2. The runoff coefficient, C, used for the calculation of,

i

runoff from the tributary areas to the diversion
channels was 0.7. This value is equivalent to the

I lower end of the range used for asphait pavements or
! roofs. Compared t natural ground it is roughly

equivalent to the upper end of bare clay surfaces. Theselected C value of 0.7 is very conservative when'

1
!

_ _ - _ _ _ _ _ _ _ _ _
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Page 3

compared to the recommended values presented in Tables'

4.4, 4.5 and 4.6 in NUREG/CR-4620.
d

3. To simplify calculations an assumption was made that i

all flow entering a reach of a channel from the area
tributary to that reach entered at the top of the reach

! as a slug or injection of discharge. As a result, even
though uniform flow was assumed (again in order to
simplify calculations), the channel dimensions in each

i reach were based on the maximum discharge that would
I occur at the bottom of the reach rather than the '

] average discharge for the entire reach. Therefore, in
'

every reach the dimensions are conservatively large,
and this conservatism can be quantified roughly as the

-

difference between the average discharge that would
occur along the reach and the maximum discharge at the
downstream end of the reach. For the south channel,
for example, frem station 0+00 to the discharge point,
the discharge was assumed to be constant et 5185 cfs.

,

This value is approximately 21 percent higher than the
'

calculated discharge at the upper end of the south
channel (4284 cfs) and is approximately equal to the
discharge that would exit the bottom end of the

j channel.
,

! 4. As a result of a meeting with Ray Gonzales on December,
! 15, 1987 the maximum permissible velocity for all
|
-

channels was ca.anged from higher values given in
standard hydraulics references for the materials

; expected in the channel bottom to a uniform and
conservative value of 3.0 fps, a value deemed by

] Headquarters NRC to be appropriate for exposed soils.
,

The test pit excavations and other site explorationsI '

: have all indicated that we can expset most if not all
channel beds to be on hardpan clay or shale. The

, maximum permissible velocity for such material is
,

I

{ listed by most investigators (Fortier and Scobey, 1926; !
Lane, 1955; and Brater and King, 1976) to be 6.0 fps. !The NRC calculations using the gradually varied flow (

1 method of calculation and the HEC-2 compu' r program
indicate that velocities could be as high as 5.0 to 6.0

4

fps. My own calculations ascuming gradually varied
flow produce a maximum velocity near the discharge end
of the south channel of 5.72 fps. Therefore, the

,

,

present design still results in maximum velocities that
are below the maximums considered permissible by most
experts in the field. It should also be emphasized
that these peak velocities would occur only during the
peak of the PHP hydrograph (i.e., for less than an hour
in 200 to 1000 years, if ever). Therefore, the,

channels have been designed to protect against the

t

. - - _ _ _ - _ _ _ - - - _ _ .
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e

I

greatest crosional stress which might occur in
virtually an instant of time within a span of thousands !

,

of years.
4

5. The layout of the diversion channels is such thet the-
,

erosion of the channel bede themselves will never
expose tailings. None of these channels are located
immediately adjacent to or on top of covered tallings.
Therefore, even if the channel bed should erode, the

i eroded material will be natural ground,'not
'

contaminated materials.

The conservatisms described above are the most important of those r

used for the design of the diversion systems at the L-Bar. Some
,

others include the conservative rounding of calculated numbers'

and the assumption of lineal flow (as opposed to sinuous natural
;

channel flow) in'deternining the times of concentrations for
discharge calculations. Given these multiple levels ofi

i conservatism already incorporated in the present design, it is
quite apparent to me that the concerns expressed in item #2 of'

d the NCR's letter of July 26 have been adequately addressed in the
i existing design. There is no need to change the design in the

direction of greater conservatism; and, therefore, I recommend
that a copy of this letter be forwarded to the NRC as an
explanation of the current design and the adaquacy of its
conservatism.

Yours truly,

$W |$ |
Alan K. Kuhn

3

i !

,

I.

;

,

4
,

- - - _ _ _ _ _ _ . _ _ _ _ . - . _ _ _ _ . _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _



. - _ - - . - . _ - -- . - - - - . . - - . - - .- - .-

,

.)^'.k'4 #
;

. .. .
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CONSULTANT IN GEOLOGICAL ENGINEERING AND APPLIED GEOSCIENCES
13212 Maristoba Drm NE. Albuquerque, NM 871112955 $05 296 9839
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j August 13. 1984
t
'

| .

;-tr. Scott Grace
Uranium Recoviary Tield Office !

; U.S. thiclear Regulatory Con. mission
; P.O. Ecx 25?05

Cenver, CC 80025 r

REDESIGN OF COVER SWALES USING NUREG/CR-4651 CRITERIA
L-EAR URANIUM OPERATIONS RECLAMATION PLAN

:

Dear Sectt:a

*

At Intera's reques t I am sutmitting the encicsed Shetches and !'

calculations for the redesagr of the L-Ear cover swales for NRC [
review. This subaltta.1 respo;;de to iter 41 cf NRC's letter of

|July 06, 1900. I tiet with Kay Gon:: ales on Augut.t 4 to discuss
t'

taat letter and hic concern 4 about the hydraulic desigt.s. !i rollowing that me(ting I redesigned the cover swales (top and t

fr:nt slope) using a runoff coef'.clent of 1.0 and the criteria
!of liULEG/CT.-4651. which apparently represer.ts tne current NRC '

| technical position on design of riprap. The decision tc. rede s:.gn :j to these cr:.teria was taken after consultation with Intera anc' |
1 was bat.ed on can.14+t ations cf expediency; I believe that NL'T.E.3/ !
' CK-4651 criteria havi not been demcnstisted to be applic.cble tc i
; riprap larger tnan d50 5", and a runoff coefficieat of 1.0 is I

unreascn6bly csne.ervative. '

,

t

.n a separate letter to Intera, I have Addressed itec. #1 of liRO's !July 20 letter. I understand tl.at they will forward a copy of
,

that letter to you. I a:r. confident that it will demcnstrate tl.at !the diversion channel desigat included more than sufficient !
conservatism. !

,

! NRC's expeditious review of the attached m.aterial will be greatly
i appreciated. '

'
i

Ycurs truly, I
t

& /$ f -

' Alan 1:. Kuhn
i

| ,
J t

I i

\,1
4

<
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