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- June 20, 1983
E? ¥r. Ronald L, Ballard, Chief

7 Enviromental & Bydrologic Pngineering Branch

I Clfic: of Nuclear Reactor Requlation

L'—_ 0,8, suclear Regulatory Cozeission

%41 ¥ashington, D,C, 20555

Dear M, Ballard:

Subject: Preliminary findings on potential Spirit Lake sudflow ispact
on Coluzbia Piver and Trojan Buclear Plant

; ks requested, we are furnishing you a brief suwcary of owr prelimivary findings
- on the irpact of a mvdflew frea Spirit lake near Kount S8, Exlens on the
: Trojan nuclear pover facility, These findings are provisional and are su -
' to review and approval of the Director of the Coological Swrvey and theref re
} should not be released ocutside your agency.
;
s bs a result of these findings w2 recor=:nd that you apjwove sore linited vk
) : = a . &
: in Phase II of cuwr original proposal--to evaluite so=t or the 2ssi=ptions origi-

rally rade in the sudflow aralysis., ¥e would propose to & tigate furthes:

1, [eposition of sedizent frea the uzudflow during its flow froa Spirit lake
to the south of the Covlite, Our original analysis carried alsost all of
the entrained sedizent to the zouth of the Covlitz Rver, A pore realistic
analysis--followving the pattarn of other sudflcws--would be to depos:t
part of this sedizent in "ponding® areas along the route of the flow,

This adjustzant vill lessan the eadi;ant Saposition in the Colvhia wnd
the calculated vater level at Trojan,
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2, Slope of sadiiant doposits in the Colubia Rvar. Gencgal slops of sadizoat

deposits upstreea of the Cowlitz following the ¥ay 18-19, 1980 sudflov

vas about 2.5 feet per mile--exceedingly flat when cospared to sinilar

flows. The gradient in the Covlitz Piver above the Toutle Rver for the

sane audflov vas about 8 feet per mile, This slope of # ;osit could have

an appreciable effect on backvater and the elevation 27 'rojan--thus we

believe this deserves additicnal analysis,
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i The above two elesents can be easily accosplished withip the c1'.q‘.nal wrk
: + plan and funding estimates, ) %
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PRELINIKARY FINDINGS IN TROUAN STUDY, PEASE I, June 1983

thase T of the study vas conducted by USGS for the Muclear ‘Requlatory
Cozmission. In Phase I a mudflov as described in WRI Report 82-4125 vas
applied to the Colusbia River, asswning a nuber of conditions for the
sudflov, to determine potential flood elevations at the Trojan Kuclear
Poverplant. Several scenarios were assuced for conditions in the (olwdia
River during and following the sudflow, The flood elevations wire doter-
mined using the General Papose Dam-Break Flood Ssulation Model (F-63d),
podified by L. Delong (X-599), with the Colmmbia River at several different
steady-state discharge magnitudes,
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Clear ¥ater Flov Evaluation

1. A Covlitz pndflow flood, applied with ®clear-vater® friction and no
doposits in the Colu:hia, @id not produce peak elevations at Trojan
in excess of 45 £t, wiich is the flood design elevation at Trojan:

a. Teak at Trojan = 22 ft vith Colu bia at lov flovw
b, Peak at Trojan = 38 ft vith Colebia in 100-yr flood

wedflev - Sadiz:nt Daposit Limact Dvaluation

2. A Covlitz mudflov fleod, vith *mudflov® friction in the Colmbia
downstrean from the Cowlitz, *clear-water® friction upstreas, and
no daposits could exceed 45 {t at Trojan during a concurrent sajor
flood of the Colushbia, but did not exceed 45 ft during low flow, slack
tide, or less severe (<S0-yr) floods of the Colusbia:

a. ©oak at Trojan = 31 ft with (ol bia at lov flov
b. Peak at Trojan = 44 ft «ith Colvbia in 10-yr flood
c. DPeak at Trojan = 48 ft with Colu:bia in 100-yr flood
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About 30 percent of e nucliid 1I0a Uil LVIIWE VL ILg Wered biaaten
in the Colwmbia if the Columbia were at lov flow and slack tide, accor-
ding to the routing model.

If 70 percent of the mudflow poving upstream were to depos:t, the
voluse of the deposit would be 500 million cubic yards, assuaing out
of the Cowlitz a total solids volume of 2.4 billion cubic yards and
30 percest of that ws "fines® remaining in suspension,

If the qradient of the deposit were -2.5 ft/mi. in the upstreas direc-
tion, as occurred in May 1980, the elevation of the 5uv 1pd? dcposit
wou'd be about 30 ft at the pouth of the Covlitz and about 20 ft at
Trojan. Steeper adverse gradients have been observed amy, if Jiey
occurred, vould produce higher deposit elevations.

Wnter floods can occur on the Colusbia within a fev days of lov flows,
The peak of Decesber 1964, discharge about 1 million cfs and recurrence
about 100 yr, followed vithin 3 days of a lov flow,

A Colubia vinter flood suhsequant to 500 Kydd deposited upstrex. of
the Cowlitz at a -2.5 ft/el gradisnt during Qolv bia low flov could
produce a peak elevation at Trojan in excess of 45 ft: T

a. Peak at Trojan = 45 ft with Colurbia in 2-yr flood
b, Peak at Trojan = 49 ft with Colizbia In 10-yr flood
c. Peak at Trojan = 52 ft with Colw:bia in 50-yr flood

The evidence froa Hay-Tune 1980 indicates that a deposit, once estid-
lished, gay not be scoured appreciably in the short terz by clear-witer
flow cver the daposit,

The voluze and slope of deposit upstreas from the Cowlitz are the con-
trolling features for Trojan flnod elevations,



