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Group 1 - Erosion Protection

Dear Mr. D'Antonfor

! am enclosing marked copfes of the following draft documents df stributed to
Working Group 1 at the 2 July 1985 meeting of the DOE, NRC. TAC and RAC at NRC
Headquarters in Silver Springs:

1. NRC, " Standard Review Plan on Surface Water Hydrology and Erosion
Protection."

2. NRC, " Regulatory Guide on Design of Long Tern Eroston Protection
Covers."

3. Jacobs-Weston, " Procedures for the Destgn of a Protective Cover
System over Radon Barriers for Urantum Mill Tallings Pfles."

4. Jacobs-Weston, " Surface Water Hydrology."

5. Jacobs Weston, " Embankment Design Considerations."

My marks include the following key conments:

1. In the Draft Standard Review Plan the PMP is spectffed as the destgn
stors. It is possfble that the consequence of damage due to exceedance of the
PMP do not justify adoptfon of this storm for desfgn. The DOE and the NRC may
wish to set the design storms as that for which the probabf11ty of exceedance
in 200 and 1000 years is 105. This gives 905 assurance of non exceedance. In
this case the choice of destpning for 200 or 1000 years would be based on
practicality, on a case by case basis.

2. In the Draf t Regulatory Gutde a "no routf ne maintenance" desf gn ia
prescribed. It is possible that the consequences of damage due to distress of
the erosfon protection do not justify a "no routine maintenance" design.
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3. In the Draft Regulatory Guide a 991 confidence level design is !

postulated.- It is possible that the consequences of damage due to malfunction !
of the erosion protection do not justify providing a 991 sure design. A F

reliability of 901 may be satisfactory for this e ement. |

f 4. Adjusting the design stors on a case-by-case basis as recomended in
the Draft Regulatory Guide may be more cumbersome and time consuming than !
justified. |
In conjunction with sqy coments on Documents 3 and 4 above I am also enclosing [
Chapters 4 and 5 of the UMTRA Design Procedures Manual.

In accordance with your discussion with T. R. Wathen, on 15 July 1985 I am j
forwarding copies of this letter and our coments, and Chapters 4 and 5 of our ,

manual to Berg Keshfan of the TAC and Ted Johnson of the NRC. |

Sincerely,

h, /?,
G. R. Thiers !

ePrincipal Engineer

GRT:kfb
'

Enclosures 1. NRC, " Standard Review Plan on surface Water and Crosion !

Protection

2. NRC, " Regulatory Guide on Design of Long Term trosion
'

Protection Covers."

3. Jacobs Weston, " Procedures for the Design of a Protective
'

Cover pstem over Redon Barriers for Urantuum Mill Tailings
Piles.

'

4. Jacobs Weston, " Surface Water Hydrology."
'

5. Jacobs Weston, " Embankment Design Considerations."
,

4. Chapter 4. " Site Drainage " from MNE UMTRA Design Proceudres.
Document No. 4005 4tW-Q 010067100.

;

7. Chapter 5, "trosion Protection " from MKE UMTRA Design
Procedures Document No. 4005 etN-Q 010057100.

i
cci (withenclosures)

Berg Nershion
Jim Oldham .

Ted Johnson
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STANDARD RE EW PLAN
SURFACE WATER HYDROLOGY
AND EROSION PROTECTION

1. HYDROLOGIC DESCRIPTION OF SITE W Muti AfYfC W''N' f Ef |* Y|N 7"#'

hIai<< //y/nloff.
A. Areas of Review

The areas of review under this plan include

(1) identification of the relationships of the site to surface water
features in the site area, and

(2) identification of mechanisms such as floods and dam failures that may
.

require specjal design features to be implemented.

The review requires identification of the hydrologic characteristics of
streams, lakes (e.g., location, stre, shape, drainage area etc.) and
existing or proposed water control structures influencing flooding which
may adversely affect the $1te design.

8. Acceptance Criteria

Acceptance of the infomation presented is based on a qualitative
evaluation of the completeness and quality of information, data, and maps.
The description and elevations of structures, facilities, and erosion
protection designs should be sufficiently complete to allow independent
evaluation of the impact of flooding and intense rainfall. Site
topographic maps should be of good quality and of sufficient scale to
allow independent analysis of pre- and post-construction drainage
patterns.

The information presented foms the basis for subsequent hydrologic
engineering analysis. Therefore, completeness and clarity of data are
very important. Maps must be legible and adequate in coverage to
substantiate applicable data. The descriptions of the hydrologic
characteristics of surface water features should be detatted and
correspond to those of the United States Geologic Survey (USGS) Hattonal
Oceanic and Atmospheric Administration (NOAA), Soil Conservation Service
(SCS), Corps of Engineers, or appropriate state and river basin agencies.
Descriptions of all existing or proposed reservoirs and dams (both
upstream and downstream) that could influence conditions at the site
should be provided. Descriptions may be obtained from reports of the
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USGS, United States Bureau of Reclamation (USBR), Corps of Engineers, and
others. (Generally, reservoir descriptions of a quality similar to those

| contained in pertinent data sheets of a standard Corps of Engineers
Hydrology Design Memorandum are adequate). Tabulations of drainage areas,
types of structures, appurtenances, ownership, seismic and spillway design
criteria, elevation storage relationships, and short- and long-terin

' storage allocations should be provided.

C. Review Procedures

The infonnation normally presented is not generally amenable to
independent verification, except through cross-checks with available
publications relating to hydrologic characteristics of the site region and
by site visits. The review procedure consists of evaluating the
completeness of the information and data by sequential comparison with
information available from references. Based on the description of the
hydrosphere (e.g., geographic location and regional hydrologic features),
potential site flood mechanisms are identified.

D. References

Because of the geographic diversity of sites and the large number of'

hydrologic references, no specific tabulation is given here. In general,
maps and charts by the USGS, NOAA, Army Map Service (AMS), and Federal
Aviation Administration (FAA): water-supply papers of the USGSt River
Basin Reports of the Corps of Engineers and other publications of state,
federal, and other regulatory bodies, describing hydrologic
characteristics in the site vicinity and region, are used. Other specific
review areas, as given below, contain references that are to be used in
evaluating the specffic hydrologic features of the site.

!!. FLOODINr. DETERMINATIONS

A. Areas of Review

The flooding potential in the site area is reviewed to determine the
extent of flood protection required to meet EPA standards. The area of
review include the precipitation potential, precipitation losses, the
runoff response characteristics of the watershed, the accumulation of
flood runoff through river channels and reservoirs, the estimate of the
probablemaximumflood(PMT)Fandntherlesserfloodsatthesite,andthe
determination of critical water levels and velocity conditions at the
site. Included is a review f site drainage and a review of the probable
maximum precipitation (PMP) 'otential aret resulting runoff for site

d.See nextpy,
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drainage and for drainage areas adjacent to the site. The analyses !involve modeling of physical rainfall and runoff processes to estimate the
upper level of possible flood conditions ad,iacent to and onsite.

|

B. Acceptance Criteria [:
TheprobablemaximumfloodasdefinedinAN$!N170(Ref.4)hasbeen NI{
adopted *ns one of the conditions to be evaluated in establishing the '

/[<
applicable streamJnd river flooding design basis. The criteria for

|accepting the PNFMstimtes degnd on the relative significance of the !
flood to the site design. PMPestimates are needed for all adjacent '

streams, rivers, and site drainage channels. One of two conditions may ( iexist at the site under review, as follows: '; i'
,

1. The elevation attained by the p d a large adjacent strean festablishes a required protection level and the necessary flood v, bI
j ({protection.

,

2. TheelevationattainedbythePMF$siteandinonsitedrainage b'
,

channels establishes the design basis flood protection. /) .

M I ITheftaff will estimate the flood level as described below. , The estimate !
'

m y be made independently from basic data, by detailed review and checking i
of the applicant's analyses, or by comparison with estimates m de by j
others which have been reviewed in detail. Acceptance is based on general t
agreement of the staff and applicant estim tes of static flood level ard

ipeak discharges. The evaluation of the adequacy of the flood estimatec is '

generally a matter of engineering judgement, anc is,6ated'en the A !
confidence in the flood level estimate and the meree of conservatism in |each parameter used in the estimate. 3

{ g, ' |
/

,

.

C. Review Procedures
[

,
, ,

Theevaluationoffoodingpotentialis,forrev$''

'

ses, separated
into two perts1 PMF on large adjacent stre#es, and local drainage !channels and protective features. The basis for the selection of the PMFR
as the design flood event is presented in Refehnce 3. The review.
procedure for evaluating a PMF"on a large stread is outlined in Refs.rence,

4 The review proceduct for evaluating a local PMP/PM Fevent is e6tlined
.

in Part IV, below. PMF%stimates approved by the,r,Hefjlpgineers. Corps i
of Engineers, and contained in published or unpub%hae reports of that

|agency, or generalized estimateguy be used in lieu of staff deve%wd -

estimates. In the absence of seth estimates, t44 staff will use both
:

large and small basin techniques of the World Peteorological Greenitation
s'

/
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I in conjunction with Corps of Engineers' runoff, impoundment, and river
! routing models to estimate PMFNischarge and water levels at the site.
; When detailed independent estimates are necessary, the applicant will be !

'

i requested to provide any necessary basic data. |; _
t

i G . , Hydrometeorological Reports of the U.S. Weather Bureau (now U.S.
t)' N ' Weather service, NOAA) Hydrometeorological Branch: Nos 43, 4g, 55- ., .

( e,f
,

/ 'c 3. Johnson,T.L.,"DesignofRockCover1JorReclaimedUraniumMill,

i, *: N Taflings Impondments: A Regulatory P5espective" Proceedings of

{
, %c,p( Seveeth Symposium on Management of Mill Tailings, Low-Level Waste and

Hatardous Waste, February 6-8, 1985.,

;

f)L 7[i
' , - 4 American National Standard Institute, Standards for Detemining:

h Design Basis Flooding at Power Reactor Sites, AN5! N 170, November,
.

; '

1g74.Ji '

!
,

, ,

1
.

Surea,u of Reclamation, "Desi5.4 ,

Departmint of the Interior (gn of Small Dams," Second Edition, U.S. ;,

e
1973).O .

'

; 6. Regulatory Gu'fde'I.5g, " Design Basis Floods for Nuclear Power'
Plents."

L ,
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,Feak water level ndivelocities are reviewed to determine potentiali +

I hazards due.to t failure of upstreem water control structures from ;

.

;
, ,

;
either seismic' or hydralagic causes. When data are provided to show that',

[' seismic events w111 net cause fallares of upstream dams that could produce<
'

! the governing flood at the site, the areas of review will include items
i necessary to justif,) such conclusions. Where analyses are provided ID
{

supportofeitherecon.:lJsionthatadem~failureflood[dorarbitrarily
> due to a PM Fis

4 i the design basis flood for a stream, or that a postulate
4

assumed seismically-infuced flood is the design basis flood for a stream,
.

j the areas of review ccasist of the following: -

i
; s I

'~

i, i s, Conservatism of modes,of assu,nd dem failure.
..

!., L Consideration af storage capacity flood control reservoirs.
i;\ i t

j 3. Cuiservatism of dormtreem flow rates and levels.
,

! ;
' -

,
, .

1'i 4

t, ,
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4.- Flood wave attenuation to downstream dams, or to the site.,

-5. Potential for multiple upstream dam failures and resultant flood wave

Gi Ya e af bee Abis. 7 . f)wrd//n o[bredch jurocerr.
'
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g . 8. . Acceptance Criteria;

.
-

The staff will review the applicant's analyses or independently estimate
.the coincident river flows at the site and:at the dams being analyzed.

|The acceptable " worst conditions" to be p,ostualted for~ analysis of
upstream failures in lieu of substantiation of seismic resistance
capability are: (1) a 25-year flood in a full reservoir coincident with
the dam-site equivalent of the maximum credible earthquake (MCE F, (2) a
standard project flood (a flood about half the severity of PMF) on a glireservoirjoincident with the dam site equivalent,of the i p th MCE, and
(3) a PMF'on a reservoirswhich is not designed to safely store or pass
such a flood. i$ ,

p\ *
:

The location of dams and potentially "likely" or severe modes of failure '
.

should be identified. The potential"for multiple dam failures- (cf closely-
spaced dams) and the domino failure of r series of dams, shouYd be
discussed. Analytical hydraulic failure models .will require complete
model description and documentation. A detemination of the peak flow '

(Cg,gg rate and water level at the site for the worst 73156 cMintha sf Afath= and a sumanr
. critical permutation)y analysis (that substantiateshtha condition as 'the

g
should be presented, along with'a description of allgg.

L coefficients and methods used. ' Computations, coe,fficients, and methods
used to establish the water level at the site f6r the most critical dam
failures should be suurcarized. Comparison with steady or unsteady flow
models with adequate; site-related coefficients,' serves as a basis for
acceptance.

C. Review Procedures I
'

i> fIn general, the conservatism of the applicant's estimate of flood . '

potential and water levels from dam failures is analyzed and when -;
required, an analysis is performed using simplified, conservative
procedures (such as instantoneous failure, minimal flood wave attenuation,
and extrapolated site discharge-rating curves}C Techniques for such,x s

analyses are identified in standard: hydraulic design references and text
-

books. If the' simplified analysis ir41 cates a'' potential flooding problem,
the analysis may be repeated using mope refined techniques, and additional,

information and data are requested from the applicant, if necessary. '
'

Detailed failure models, such as those of the Corps of Engineers, NatMi

Tire conseguence.1 ofdN)ib a(ce to fnfire of an upsfrmn dam /*
- ,

#
.
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WeatherService),andtheTennesseeValleyAuthority,areutilizedto
identify the outflows and various failure modes and resultant water level
at the site

IV. EROSION PROTECTION DESIGN

| A. Areas of Review

In this section, the following erosion protection designs are
reviewed:

MtuNtOteNfcd
1. f flooding from nearby large streams.Erosion protection to p h:d :: provide protection .: te-
o

N ' 2. Erosion protection to protect drainage channels. I

3. Erosion protection te protect the top and side slopes of the
remediated pile.

4 Durability of the erosion protection to be provided.

the staff review assesses the peak discharge rates, water levels, water
velocities, and associated riprap requirements needed to provide
protection to meet EPA long-tenn stability criteria.

.

B. Acceptance Criteria
<

The erosion protection <iesigns must be capable of meeting the long-term
stability requirements of 40 CFR 192. In general, er ston protection thatg
is designed to resist on occurrence of the PMP*or PMF'provides an
acceptable design. Additional details and acceptable methods of analysis
may be found in Regulatory Guid6 4.xx(%f )
C. Review Procedures

or! The staff will check applicant analyses ser perform independent analyses in
accordance with the guidelines provided in Regulatory Guide 4.xx. If the
design assumptions and calculations are reasonable, accurate, and/or
compare favorable with independent staff-estimates, the designs are foundacceptable.

% " ^ ' ^ re.- - ^ -
_
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