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P Enviromental & Bydrologic Engineering Branch
: Otfice of Wuclear Reactor Requlation
f 0,5, Wuclear Requlatory Cosmission

Rachington, D.C, 20958

Dear W, Ballard: |

Subject: Preliminary findings on potent.al Spirit Lake wudflow lspact 1
on Colwmbia Rver and Trolan Muclear Plant |

As requested, we are furnishing you a brief sumary of our prelimisary findings
on the mpact of 1 mudflow from Spirit lake near Meunt 5t. GSelens on the
Trojan nuclear power facility. These findings are provisicnal and are swiect
1 to reviev and approval of the Director of the Geological Survey and theref:

should not be released cuts.de your agency.

As & result of these findings we recogmend that you approve sape Liaitad wrk
in Mase 1I of ow original proposal--to evaluate sowe of the assusptions or.g.-
nally sade in the swdflow analysis. We would propose to investigate further:

\+ Deposition of sedisent from the suiflow during .ts flow from Spirit lake
to the south of the Covlitz, Our original analys.s carried alsost all of
the entrained sedisent to the south of the Cowlitz Rwver, A aore realistie
analysis--folloving the pattern of other sudflows--would be %o dejos.t
part of this sedisent n "ponding® areas along the route of the flow,
™is adiustoent vill lessen the sedisent deposition .n the Qoluhia aind
the calculated vater level at Trojan,

2, Slope of sedisent deposits [n the (oluphia Rver. Caneral slope of oo 2w
deposits upstreas of the Cowl.tz following the May 18-19, 1980 audilow
ws about 2.5 feet per aile--excesdingly flat “*en cmapured to glalls
| flows. The gradient in the Covlits Xver above the Toutle Aver for .
j sane wudflov vas about 8 feet per gile, This slope of deposit could Nave
1 an appreciable effect on backvater and the elevarion at Trojan--thus we
bel.eve this deserves add.tional analysis,

The above two elements can be eas.ly accomplished within the origimil wrk
plan and furding estimates.
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PRELININARY PINDINGS IN TROUAN STUDY, PHASE I, June 1983

Phase I of the study was conducted by USGS for the Nuclear Regulatory
Cozaission. In Phase I a mudflow as described in WRI Report 82-4125 was
applied to the Colusbia River, asswming a number of conditions for the
sudflov, to determine potential flood elevations at the Trojan Kuclear
foverplant. Several scenarios were assueed for conditions in the Goludia
2ver during and following the mudflow, The flood elevations wire dater-
eined using the General Pwpose Dam-Break Flood Sianjation Mpdel (R-63d),
sodified by L, Delong (X-599), with the Colmmbia River at several d:fferent
gteazdy-state discharge magnitudes.

Clear Water Flow Bvaluation

1. A Covlitz sudflow flood, applied with *clear-water® friction and no
deposits in the Columbia, did not produce peak elevations at Trojan
in excess of 45 £+, vhich is the flood design elevation at Trojan:

a. Peak at Trojan = 22 ft vith Columbia at lov flow
b, DPeak at Trojan = 38. ft vith Columbia in 100-yr flood

-

xiflow - Sedigent Deposit lapact Evaluation

3. A Cowlitz audflov flood, with *mudflov® friction in the Coluabia
downstrean from the Cowlitez, ®clear-vater® friction upstream, and
no deposits could exceed 45 ¢ at Trojan during a concurrent sajor
Flood of the Columbia, but did not exceed 45 £t during low flow, slack
tide, or less severe (<S0-yr) floods of the Columbia:

31 fu vith Oolumbia at low flow
44 £t vith Coluwsbia in 10-yr flood
48 ft with Colmbia in 100-yr flood

a. Deak at Trojan

b. Peak at Trojan
c. DPeak at Trojan
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Aout 30 percent of the audflew from the Covlitz would trevel upstrean
in the Colwzbia if the Columbia were at low flov and slack tide, accor-

ding to the routing sodel,

If 70 percent of the mudflow moving upstreaa were to deposit, the
voluse of the deposit would be 500 million cubic yards, assuaing out
of the Cowlitz a total solids volme of 2.4 billion cubic yards and
30 percent of that was "fines® remalining in suspension,

If the qradient of the deposit were -2.5 ft/mi. in the upstream direc
tion, as occurred in May 1980, the elevation of the 500 Kyd3 deposit
would be about 30 ft at the mouth of the Cowlitz and about 20 ft at
Trojan, Steeper adwerse gradients have been observed and, if they

sccurzed, would produce higher deposit elevations.

Water floods can occur on the Colubia within a fev days of low flows,
The peak of December 1964, discharqe about 1 alllion ¢fs and recurrence
about 100 yr, followed within 3 days of a low flow,

A Oolumbia winter flood subsequent to SC0 Myd3 deposited upstream of
the Cowlitz at a -2.5 ft/mi gradient during Columbia low flow could
produce a peak elevation at Trojan in excess of 45 ft:

a, Peak at Trojan = 45 ft with Colmbia in 2-yr flood
b, DPeak at Trojan = 49 ft vith Colubia in 10-yr flood
c. Peak at Trojan = 52 ft vith Columbia in 50-yr flood

The evidence from May-Jue 1980 indicates that a deposit, once estab-
1ished, say not be scoured appreciably .n the short ters By clear-vater
flow over the deposit,

The volme and slope of depos.t upstrean from the Cowlitz are the con-
wolling features for Trojan flood elevations,




UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20888

JUL 1§ 1883
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Docket No.: 50-344

MEMORANDUM FOR: Robert A. Clark, Chief
Operating Reactor Branch No. 3
Division of Licensing

THRU: William™ V. Johnston, Assistant Director
Materials, Chemical and Environmental Technology
Division of Engineering

FROM: Ronald L. Ballard, Chief
gnvironmental and Hydrologic Engineering Branch
Division of Engineering

SUSJECT: PORTLAND GENERAL ELECTRIC SPIRIT LAKE FAILURE
EFFECTS ON TRCJAN

Plant Name: Trijan

Docket Numder: 50-344

The resort dated July 1, 1583 from Portland General Zlectric (PGE) %o

you concerning flood potential at the Trojan site has been reviewed by

the Hydrologic Engineering Section. We found that the report is defi-

cient in severa) respects. The PGE repert seems also to be an adbbre-

viated version of a more detailed report from the consultant. I[f this

is the case, it would be far more useful for us to work from the original

repcrt. We have prepared a set of questions to elicit further infor-

mation of the licensee, We would 1ike to have the PGE report reviewed

by the USGS, who is performing an independent review, but no decision

has vet been made on extension of their contract. This review has been

conducted by R. Codell, with input from M. Fliegel and myself.

%MXZZZM
onald L. Bailard, Chief
Environmental and Hydrologiz

Engineering 8ranch
Division of Engineering
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HYDROLOGIC ENGINEERING SECTION

Additional Questions “Potentia) Mudflow
from a Hypothetical Failure of Spirit Lake
Blockage" (July 1, 1983 response from PGE)

The report appears to be a summary of a more detailed analysis and report.
As such, however, it does not contain the information necessary to enable
us to evaluate it. If you have a2 more complete report please provide it.

The important case of a mudflow during a low Columbia River flowrata,

with consequent high sedimentaticn in the Columbia River, followed by

a large flowrate has been neglected. Records have shown that high #low-
rates (1,000,000 CFS) have followed periods of low flow by only a few days.
Analyse the potential for flooding of the site by this scenario, or Justify
why this case was not considered.

Item 1.3 The procedure used to reduce the sediment concentrations from

39, 52, and 65 percent to 20, 30, and 45 percent respectively, as summarized
in Table 1 should be discussed and all assumptions should be justified.

For exampie, what is the basis for reducing the volume of material into

the Cowlitz Dy 40% (column 2)? wWhat is the basis for the ratio of sand

to finer material of 2 %0 1 (columns 3 and 4)? £t

~
.

Item 1.4 Please explain the basis for the 30 percent moisture assumption.
Is this figure based on avaflable pore volume or on total volume of ary
s01id? What porosity was used and what is its basis?

[tem 1.6 What is the bdasis for assuming a Columbia River sediment

concentration of 500 ppm? What effect would varying this concentration
have on your results?

Several references are used in the text, dut are not documented. For
exampie, the "Coldy method” in item 2.4, Provide the references.

[tem 2.5 Define the term "bulking Factor”

[tem 2.6 Give basis for your assumption that the shape of the mudflow sedi-
ment deposit at the confluence of the Cowlitz and Columbia rivers zan e
ratioed from the configuration of the deposition following the May 18, 1980
mudflow. That mudflow deposition was rather flat compared 0 other known
muaflow slopes. What is the sensitivety of your results to variations in

the slope of deposited sediments?

Item 2.4 Give basis for calculations of sediment load. wWere formulas
employed derived from relationships for sediment transport in rivers?
If so, justify that these formulas are 3acceptable for the very-high
sediment loads of the present case?

tem 3.8 Why is 4CC,00C CFS the "most reasonable Columbia River flow
%0 evaluate"? Is there a probabilistic basis for this conclusion 'e.8.,
NRC safety geal)?



11. Table 1

(a) Column 8 is unclear. [ believe that the expression should
be (col 6 + col 4)/1.4. Explain the meaning of the value 1.4, and wny
it is used here.

(b) - Explain the difference between column 1 and 2. Also, why is "material”
used in column L ~nd "sand, silt and clay"” used in column 2?



