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! This publication denerally summarizes the U. S. Army Corps of
.; Engineers' participation in the Mount St. Helens eruption recovery
] effort. The Corps was just one member of a team consisting of
: f ederal, state, local agencies, private firas , and individuals
j that worked to re-establish and provide lasting security f or the
'

impacted areas. We are truly grateful for the extra ef f ort by our
j staff, and for the positive and outstanding participation by our

private contractors in contributing to the overall success of this '

massive program.
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1 For further infor: nation, contact:
! Public Affairs Office

| (503) 221-6005*

i Or Write: :
1 Corps of Engineers
| Portland District..

ATTN PA0'

i P. O. Box 2986
| Portland, OR 97208 ;.
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Tite CHALLENGE TO RESTORE A:iD PROTECT
J

'

?.OUNT ST. HELELS ERUPTION
, .

Y

n

L. GENEPAL In late March 1980, Mount St. Helens in southwest Wasnington'
j

State began exhibiting earthquakes and minor steam and ash ejections.
.

signaling a new era of activity f or the 123-year dormant volcano. Minor

! eruptions continued, becoming larger and larger as the weeks passed,
!

resulting in a massive and explosive eruption on Sunday morning, May 13,'

1900. On that morning two magnitude 5 Richter scale earthquakes occurred

at d:32 and 3:34 Paci11c Daylight Tiue. The upper north flank of the

mountain, vnica for a few days previously had bulged outward as much as

i

i five feet per day, gave way in an i=mense lanuslide, instantaneously

j releasing the pressure of a plug of gas-charged magma that had risen

l within the crust below the volcano.
,

The eruption and blast disgorged an estimated four billion cubic yards of

material f rom the top and center of the wountain, lowering its height by
.

more than 1,000 f eet and f orming a huge crater more than a mile in

diameter. It is estimated that approximately one quarter of tne four

bLilion cubic yards of material euerging f rom the mountain was dispersed

- into tne atmosphere in the form of volcanic ash, which settled in varying i
i

thicknesses over nundreds of square miles to the northeast of the vol-

cano. A4 :nuch as two inches were recorded in some coc:munities in eastern
1

Washington, witn thicr.nesses of 1/16 to 1/ $ of an inch recorded in

cot:mu ni tie s in ;Jaho , :tontana and .4yoming,
i

t !

I
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As shown on Figure 1, the blast and resultant mud and pyroclastic flows

from tha mountain's north side i=pacted the river basins of the Toutie,

Cowlit: and Colusbia rivers. It is es timated that approximately three

billion cubic yards of material settled in the upper 14 siles of the north
,

fork of the Toutle River, with a =uch smaller but still staggering W *

sillion cubic yards set'tling in the upper reaches of the south f ort. of the -

the following 24 hours, buoyed by seltingToutle River. .'

=ountain ir2 and waters displaced from upper Toutle River channels, ,

,

caZ m . v ra caan .c- / : h" M - --gyt1EPfatayakgefrMar6e"
_

#6 .... c ^.1 .. M - A - 6 * -?!d % era A .... .;,.a ..eu an

Y:flTro@'4DT_m_9 cubie_syaros-dt;I,her coltuno_ia- R-M,' 1[d??Yi.fTd'e

Bm.cmqvC,- pQ#sr.hbr m *gNMiigWfid. Those ftowsa

and volumes occurred in less than se-le''AD. af ter the eruption.- s

The Toutle and Cowlitz rivers experienced two successive flood crests, the

second crest occurring early on May 19. At Castle Rock, it equaled a

250 year frequency flood. This flow came f rom less than one-fourth of the
!

river basin's drainage area. Columbia River infill took place between the

h'ours of midnight and 5:00 a.m. on May 19.
.

It is difficult to conceive of the tremendous volumes of sacerial moving

in the river channels in so snore a period of time. Flood profiles did

not exceed previous record flood levels in the Cowlit: and Columota

rivers, although they did approach major flood levela in the Cowitt: River

above I.ongview and Kelso. .iiidttows'in'.the lower..:1ver did not . build up ata
~~ *

:~ sC;~~.N.
.. . . . . . . . . . . . "

any one Tecation, but resulted-ingiioca.gers,,of sand .and gravel and,-

. . . . . . . .
.26thit -deb-is. Te;idsi'ts*throughouti,-the,,il_qodplain-of; tgl,9wec. Ioucle.and'

#1'o7eMLTi Eliirier7alleysul'nstead of the normally stained high-water
l
.

|
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marks as experienced in rainf all floods, $ _ qqgpehereF"th&_;:-

:

s?- ~TL^'d5aMEC'.1:Jiaticwim u: -:;ensQy.eg ogashysandr
7

gaverigsrTTEM What occurred could be likened to a large volute of
=aterial, with the consistency of " pancake batter," flowing at a high race

,

of speed along river valley floors and simply leveling out and settling as -

,

the flows continued downstream. Trees were cakeo with the sacerial along
- r

their trunks. Tests on May 19 af ter the peak flows had passec still
. .,

indicated /- f/ Jackson Turbidity Unit levels of upwards of
. - -

55,000 (nearly i=easureable) were observed in the Cowlit: on hay 19
,

(Schuster, USGS, 1981). Normal levels are 3 to 10 JTL"s. 'ensities in-,

place ranged from 1801 gra=s/ liter to 2086 grams / liter. Normal Colu=bia

River sand densities are about 1850 to 1900 grams / liter. The volcanic

infill caterial was very angular and clung together, resulting later in

considersely less than normal cally dredging capacities and distances.

Wear of dredge components would increase significantly. Gradation curves

are shown on Figures 2 and 3.
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2. FLOOD' CONTROL IMPACT Twenty-one siles of the Cowlit: River from the

=outh of the Toutle River downstream to the Columbia River were impacted

--===am_------. < =1r . F is-L ti ? _with8Drrtual elis1% h ~_~_.w. . ,

..T 2 prot:1es or cTf:5reia'd*RWis F 5ef"dreranFTatter.we h-- _wOswg,/
. At the time of the eruption, lower Cowlitz River flows were about 6,100

cubic feec per second with a gage height of 30 feet. Those river flows
.

af ter the mudflows on May 18 and 19 were essentially at bank-full capacity

with a gage of 42.5 feet (12.5 foot rise). In addition, because =udflow
.

=aterials remained in essentially all areas inundated, valley storage

capacities for norsal floods were severely reduced. The communities of

Lexington and Castle lock as well as the larger cor=nunities of Kelso and

Langview (total populatica of about 45,000) were left virtually without

flood protection. # jf --- ---_ mg_h_WJ-F w_ulpgeyesarmest

M ..~5 my -M-Sf_h %d;Md.i-- =' =WWhh95

b -------f -r__ cum--4Q-1 re-ceIfbMeWDroitresp There were no

extensively developed areas in this reach.

xwW.. -6nnehf res about 1.5 miles ic=ediately above :he
south of the Toutle River downstream to the Columbia River, imemamammumsme

' 1 .. rdw--McGow-Wee ~E3|p in addition, the mudflow

material flowed into and settled into adjacent wetland areas along the

Cowlit: River valley. This essentially eliminated valley storage areas

normally able to absorb scce of the high flows during flood periods. The

lower reaches of tributary streams of the Cowlit: River were also infilled ;

1

Iand blocked of f by mudflow saterial. Drainage ditch outlets, stars sewer

outlets, headwall structures, etc., were not only plugged but covered up e

1

l
'12
|

. .
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.j with several feet of material. An i==ediate and unusual flood impact

caused by the sudflow material was local flooding in many of the tributary

stream drainage areas during the su==er low flow periods. As result of
,

their entrances being dammed, residual flows f rom creeks and streams backed

up and flooded buildings, roads and other developed areas.

.

3. NAVIGATION UtPACT The Columbia River navigation channel from the south

to Portland, Ore., and Vancouver, Wash., is maintained at a 40 foot depth,

000 foot width. The Cowlit: River enters the Columbia at River Mile 63,

and the Willia =ette River, which serves the Portland Harbor area, enters

the Colu=bia at ;ille 101. There was also a routicely =aintained navigation

channel in the lower four siles of the Cowlit: River with di=ensions of 3

by 130 feet. The Columbia River serves primarily tug and barge and deep

draf t vessel traffic with coc=erce in excess of 30 sillion cons per year in

those reaches.

.

Maintenance of the 40 foot channel requires annual dredging of about five

million cubic yards of primarily clean ' sand materials. In place density of

Columbia River sands is an average of 1,900 to 1,950 grams per liter. This

yardage is normally recoved f rom shoal areas existing throughout the 104

sile reach to the Portland area. Normal maintenance of tne Cowlit: River
i

'

channel was accomplished on a periodic basis about once every three years.
.

Shoaling conditions usually required re= oval of only 150,000 to 250,000

cubic yards of gravely sand sacerials.

.

la
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As reported by the Columbia River Pilots Association, a deep draft vessel

traversed the Coluubia River channel in the vicinity of River Mile od in

an upstream direction without incicent about 3:30 a.m. on May 19.

However, at 5:30 a.:a. on ;tay 19 another vessel progressing upstream ran
.

hard aground adj acent to the mouth of the Cowlit: River and had to be

assisted off by tugs later in the day. Hydrographic surveys were taken

late that day af ter turbidity levels subsided enough to allow penetration

of sonic Fathometer signals. They revealed that navigation depths in the

Columbia River had been reduced to 15 feet CRD (Low 'Jacer Datum) and

navigation depths in the Cowlit: River were virtually nonexistent. Those

depths essentially closed the Columbia River channel upstream of Longview

to deep draf t vessel traffic. Thirty-one deep draf t vessels were trapped

upstream in the Portland-Vancouver and Kalama harbors. An estimated 30

ships enroute to the area were f orced to stand off or were divertec to

other ports. The co s t to ports, the cocmunities and industry mounted to

millions of dollars per day f rom the disruption of deep draf t vessel
V

traf fic in the Columbia River. A

somBfinidIEe M cE d'e'd\

, 3 Figure 4 illustraces the
distribution of the =aterial in comparision with normal channel depths.

Based on surveys, approximately le million of the 45 million cubic yards

deposited in the river infilled the 40 by 600 foot navigation channel in

this reach.

,

13
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j 4 IMMEDIATE ACTIONS On May 19, as the magnitude of the impact of the.
,

: !

| eruption became known, the Corps of Engineers and othec federal, state,
!

'

and local agencies established a communications system to cooroinate ,the
|

| recovery effort. The iupacts to general populations, public utilities and !
- * !.

other public and private facilities had to be realized in order to f
I !

formulate plans of action from an immediate stanapoint and f or the longerj -

I .

j range period. As a result of this intercommunication and initial onsite
4 1

} oeservations by field personnel, the Corps of Engineers' Portland District !
,

participated in emergency raising and strengthening of levees at Castle
i
1 Rock and Lexington, acd restoration of traffic flows around several

1 :
i blocked Cowlit: tributaries. The Corps also immediately ordered all !

f federal dredge plant to the Coluscia River to begin efforts to reopen the j

i !
j navigation channel. ;
,

,

1

5. PLAN FORMULATION In the days and weeks following the eruption key
;

} personnel f rom many separate branches of the Portland District began
I

assessing the full impact of the eruption to determine where and how the

Gorps could help. By statute (Public Law 84-99), the Corps would be i
!

!i responsible for protective activities to preclude further flood damages
I
; and disruptions to navigation systems. As more information became
'

i
available on the scope of damages from a flood control and naviestion '

i

; standpoint, restoration plans were formulated enrougn coordination with ]i

j higher authority, local interests, and other federal and state agencies.

The planning process in the inuediate period af ter the eruption was the
i.

j :ost crucial and intense, resulting in consideration of cany alternatives ,
i ,

some of which were shelved af ter more f acts were known in later weeks.,

1

~

,

!

! 17
i
f

4
.

'

- , . - , - , - n.-, ,. - . , - , - - ,,,,w. , . - , , , - - - - - - . . -,n,._., , .- - . , . - ~ . t,.,,.. . .-



_ _

_ . _ _ _ . _ _ _ _ _ _ , . . ., .- , _ . _ _ . . m._., _ . _ , a,

!
-

,

'i ...

>l
i

e

I 4
!
!
1

i
i The alternatives considered were at ed at two general purposes: restora-

'

:1on and protection. Regarding restoration, the areas requiring action<
'

i

included: the navigation channel of the Columbia and Cowlitz rivers; the
i

flood control carrying capacity of the Cowlit: River; drainage channels *

and structures; water supply systems; and transportation rou:es. The :ajor
:

.

restoration measures would entail =assive dredging operations in the

Columbia River to restore navigation, and in the Cowlit: River to restore

its flood carrying capacity. In addition, cert. tin protective seasures were

for=ulated for the long-ters future that would minimi:e continued i pac:s

ta :ne navigation channel and flood carrying capacities of the streams.

3ecause :he udflow impac:ed :he Cowli:: Valley s:orage :apacity :o a

significant degree, and not all the udflow materials could be re=oved,

levees pro:ecting populated areas were raised, lengthened and improved to

completely restore the aoili:y of the Cowlit: River to carry at leas; a

300-year frequency flood. A short-ters protective easure included the

purchase of hydropower storage space in upstream reservoirs on the Cowlit:-

diver for additional flood control storage. Other shor:-cers =casures

included stabilization of large reaches of the Tou:le River to minimize

f

erosion and the transport of further sudflow materials into the Cowlic:
i
t
' Alver prior to the 1980-1961 flood season. To some extent : hose stabili-

:ation ceasures will $1 o provide long-ters protection for :he coenstream4

areas. Other =ajor protective measures included construction of debris
,

#

retaining structures, or debris barriers, at the foot of ud slides

in both the north and south f ork valleys of the Toutle River, and

emergency outlet channels at several ssall lakes that were for:ed freu ,

blocked tributaries on the north fork of the Toutle River.

'
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i Plans for major features of the recovery work were coordinated in detail i

4

with the Corps' North Pacific Division office in Portland, and with the
4

j Chief of Engineers' office in Washington, D.C. Congressmen frau the
,

! impacted areas of the states of Oregon and Washington were also involved.'
;

i <

i In the ensuing weeks af ter the eruption, a coordinated plan of action
;

evolved with assistance from other federal, state and local agencies.i
-

Public support by af fected communities was vital, and the Portland
4,

i

1

i District held more than a dozen public meetings to explain the recovery
i

| operations and gather conssents and information. In September 1980 the
!

| Corps published a final Environmental Impact Statement addressing its

f M.ount St. Helens involvement.
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0. FUNDING Funds for navigation recovery of the Columbia River enannel
c

s

were initially available f rom operation and maintenance funds within the'

:
i

i Portland District. Additional 06M funds were provided by higher authority !

j <

| to supplement District funds for fiscal years 1980 and 1981. In excess of
! -

i

; St.5 million was requested and provided in the early weeks af ter the
.

eruption to extend over 'ooth fiscal years. This funding will bej

2

! supplemented in future years as required depending on the stability of the
i
I situation and the success of seaaures accomplished to date,*

i
I

i Funding for flood control restoration and long-ter= protective =easures
!

| were provided through Public 1.aw 34-99. Under this statute, the Corps of
:

Engineers, at the direction of the Chief of Engineers in Washington, D.C.,
J

1

nas authority and funds to . respond to floods or nreats of floods to'
,

.!

t protect life and property. The cost of actions taken immediately f ollow-
; 1

) ing the eruption amounted to about 5200,000. As more data became available
a

! and alternatives were selected for the restoratien and recovery work, an
,!

|
initial funding progra: totaling more than $173 million was established.

I
additional funds required f or future fiscal years were also esti=ated.

,
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FUNDING PROGRAM (April 1981),

(S M1111ous)

! PL-84-99 - Cowlitz - Toutle Rivers

,

l

Item 1980 1981
1

'

Cowlic River Channel Excavation 117.9 19.0

Toutle River Sediment Stabilization 2.9 5.0
;

~
.

- Basins

Debris Retaining Structures 15.2 18.0

Toutle River Channel Constrictions 0 0

; Seeding Disposal Areas 1.0 0

j Green River Fish Hatchery Protection U .3 0
i

| !!ossyrock Storage Agreement 3.0 0

; Lake Outlets 0 1.0 t

1
|

| Assistance to Resource Agencies 0.2 2.0
,

| Flood Protection

i a. Levees 15.5 2.0 i

3. Bank Protection 4.0 5.0

,
c. Land Acquisition /Right-of-Way 4.3 0

!

d. Pump Stations 0 0
!

Engineering and Design 4.0 2.0

i tiiscellaneous/ Studies 0 2.0
t

i 8

1 -

TOTAL 173.3 5o.0#

Ooerations & Staintenance - Columbia River
,

i

Columbia River Channel 20.2 24.9 ,-

t

FIGURE 6,

!

,
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i. IMPLIMENTATION As a plan of action was initiated for bath flood

i

!L | control and navigation, the Portland District established field of fices to
i

'

f administer the large amount of work that would be required in the local
.2

area. Navigation Division set up a field office at Rainier, Ore., in. 4

f early June. Construction Division field offices were established later in
i
; June at Castle Rock and Toutle. These of fices served as residencies

through which contract work was administered for the emergency operations'

and more prolonged recovery actions. Each of :he offices had 20 to 30 -

i

field personnel supervised by an Area Engineer and several assistants.

j Key personnel in : hose field offices were reassigned from their nornal

! du:ies at :he Per: land District and North Pacific Division offices. As
!

I uuen as possible, clerical personnel, construe: ion inspectors and

engineering tachnicians were recruitea from :ne local area to provide the
;

full staff required to administer the work. The three temporary of fices
:

were eventually closed, with the Tou:le Field Of fice being phased out in
j

'. Noveucer 1980 and the Castle Rock Field Office in April 1981. A permanent

i

{ resident office has taken the place of the two offices for the Cowli:: and

; Toutie rivers , and is located at the junction of lacerstate 5 and Highway

|i
;, 304 in Cowlitz Coun:y. This office, staffed with permanently assigned
:

| Corps of Engineers personnel, will operate f or the next several years to
1
1

' oversee ongoing projec:s on the wo rivers. t Future navigation work in :ne

- Colu=bia River and lower Cowli:: River will be administered as part of

i

normal workload by the District's Navigation Division. A small office for ~

navigation nydrographic survey work will be retained at Rainier.

>
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! 8. NAVIGATION RESTORATION
!

I
-

A. Dredging

,

1

: .

'41th prelisinary data available early on May 19 af ter the grounding of the

HEOGH MASCOT, the U.S. Coast Guard closed the Columbia River to naviga- ,

.

tion at Longview. This information was transmitted to the Portland

District that day and the hopper dredge SIDDLE, working at the mouth of

cne Columbia River, was immediately ordered to proceed to the area to be-
4 .

gin emergency dredging. The following day, the District's other two
;

hopper dredges, HARDING and PACIFIC, were recalled from Eureka, Calif. ,

j and Coos 3ay, Ore., respectively, to also begin work on the Colunbia

channel. The Port of Portland's pipeline dredge OREGON, workin) under

contract for the Corps in the vicinity of Astoria, Ore., was ordered that

!
day to mobilize at the site as soon as possible. .

!

i

'

Representatives of the U.S. Coast Guard, the Columbia River Pilots (

Association and the Corps of Engineers met on May 19 to develop plans f or2

{ restoration of the channel and resumption of river traffic. On May ~20 the

i

3
. plan for dredging was established as indicated in Figure 7. The hopper

,

i dredge SIDDLE started work on the Columbia River channel on May 20. The

l 3IDDLE started work on a 200-foot-wide emergency channel on the south

edge of the 600-foot-wide authorized channel.
1 *

i

i
,

k
,
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The U.S. Coast Guard established a saf ety :one :hrough the blockade area.
.

Deep draf vessels were restricted to passing through the area during a

two hour " window" on the daylight high tice. This procedure providec the

=axinus depth available f or coep draf t vessels and minial:ed the interrup-

tion of dredging operations in the channel. Tug and barde traffic was

ordered to use that portion of :he river soutn of the emergency channel.

:tarine contractors on the West Coast and throughout the nation were can- -

vassed by telephone to determine the availability of large pipeline
,

drecging plant. The firs- result or this solicita: ion was :na: :he two

largest Wes: Coas credging companies, General Construction Company of

:eattle and Riecel Internacional of Portland, agreed to One lat:er fi m

entering into a contrac: to furnish and operate equipmen: Of Doth compan-

ies. Subsission of preliciaary cos and pricing data led to signing of

the con:rac: ?.ay 23. Five large pipeline dredges and two boosters would

be furnished.

.
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I ] PilASE I FLOPPER DREDGES 200' OlANNEL-SOUTil SIDE,DEPUI 31FT. BELOW O' 15 JUNE

I I PilASE 11 PIPELINE DREDGES 3OO' OlANNEL-NORTil SIDE, DREDGE 10 35 FT. BELOW O' 30 JUfE ,

li al PilASE III PIPELINE DREDGES 300' CilANNEL- SOUTil SIDE. DREDGE TO 38 FT. BELDW O' 30 JULY !
!
t

I I PilASE E PIPELINE DREDGES 300* OlAf#EL- NORTil SIDE. DREDGE PROJECT DEPTil 30 SEPT.

Ef] PilASE Y PlPELINE DREDGES SOUlti SOE-DREDGE FULL PROJECT DIMENSIONS 30 NOV }
!

PliASE VI PIPELtE DREDGES RESTORE ADEOUATE RIVER CROSS-SECTION I
SOUTil OF NAVIGATION CilANNEL 31 MAR 1981

i

(. CHANNEL i
e',

'

U TOE VARIES-O TO 75 FT
.

N |
~

l' ~
- -- ')

PRESENT RIVER BOT 10h6 |?,
3LE1.ML9w Q'-t3 on

_II U ML9W 9* 129 MI_ gg 11fI MLesh)g ng, ,

'
j

/ \ iORIGINAL RIVER DOTTOM
h

F
i

TYPICAL SECTION !

COLUMBIA RIVER AT LONGVIEW

i

f

FIGliH E I
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Notice to proceed was immediately issued for mobilizing the dredges

>'

t, i P.CC"RDY and WASHINGTON tron Puget Sound to the Longview area. Negocia-

|! tions continued to permit a definitized contract establishing rates for
T

'

| rental of the fully operated dredge plant on an hourly rental basis, plus
t

*

a fixed price for mobilization and demobilization. Terms included in the .

*

| contrac providad the Government the option to determine which and how
.

i equipment would be used on the project. Figure 8 lista ene dredges

j ultimately utili:ed for Colu=bia River dredging.

f

! Providing disposal areas required full cooperation between contractors,
J
< .

{ local authorities , environ = ental interests , and various federal, state and

] local agencies.

i
!

j 3ecause of the urgent nature of the emergency restoration, environmental
| -

j require =ents were relaxed as necessary by federal and state natural
4 i

j resource agencies, as long as all reasonable ef forts to minimize impacts
;

|~
~~

vere pursued.
: !

} .

.! i
.

|

| The 14 million cubic yards of infill in the channel project limits were
I
1

| re=oved generally on schedule and an unrestricted navigation channel was
!

! . open to traffic by November 30, 1980.
;

!

|
:
i

!

I

i
|
| *

r

|
I
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DHElx;ES llSED TO RESTORl; Tile COI.lllllil A RIVER NAVIGATION CilANtJEl.
t i
i <

Pump A pp'rox i ana t e I
I

Naine Sg ype llorsepower Owner Date St.ast 1 Original 1.ocation CY Reisoved ,,

e . t

i .
.'3

} llupper Dredges &

: l
h i ppl.E 3060 CY S t eai4-El ec - A 20 flay 450 floutti of Colonel >la R 2,000,000 h!

| IIARDING 2700 CY liiese! - A 22 Hay 80 Eureka, CA 1,150,000 [,
j PACIFIC *>00 CY Diesel - A 21 tiay tio Coos llay, OR 325,000 -

!

Pipeline Dredges !j
g,.

UKEGOli 30" Diesel 4985 45 22 Hay 80 Astoria, OR (2,300,000 f.'
( tlCCtlguY 24" Diesel-Elec 3000 C 6 Jun 80 Puget Sound, WA 2,650,000 (
I *WASilllM; TON 24" Diesel-Elec 2900 0 7 Jun 80 Puget Sound, WA 2,700,000 f '' ;
} OLt.lE RElDEl. 27" Diesel 4200 C 7 Jun 110 1.ong Beacli, CA 4,500,000 ,

!Till.AllOOK 12" Diesel 600 E 15 Itay til Old Houtle of Col. R 2 3,0jd0 ,'

i
i * Purcliased 12y Western Paci t ic - renained IDFGREN I

o
50

i Booster Pinaps

i

i SUPER Btx) STER 24" Electric 3500 C 23 Sep 80 Portland, OR [
2 UKEGON luk) STER 30" Diesel 3000 B 30 Jul tiO Portland, OR i'

,

i SUPER SNOOSE 27" lifesel "It)OO C '

4 1

i *
OWilerS h, i

,

.. *

A - Por tand District, Corps ut Esig i sice r s ,Ie

| B - Tlie Port ol' Portland, Poriland, 03 i'>
C - Westeria Pacific firedging Corp., Port land, OR f'I

,

b - Gener.sl Constauctlon Co., Seattle. WA I

i E - th:wpor t Dredging Co., Portand, OR -

:.

!
i t ,

I

i i,

FIGURE 8 [' [
P
t: +

i
'

p.
i ? ,
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3. Rainier Fill

The Columbia River channel in the vicinity of Longview im=ediately down-

stream of the mouth of the Cowlit: River is naturally wider than required

for hydraulic passage of river flows. This condition, when coupled with

extensive dredging normally conducted in the area to provide both t'he

federal navigation channel and the mooring basins for the Port of Longview

'

industrial facilities, created an area where shoaling was accelerated

because of the artificially deepened nature of the wide channel. The

deepening of the navigation channel f rom 35 to 40 feet in the late 19e0's

ans early 1970's along this location included a plan for possible artif t-

cial narrowing by pile dikes or fill. Iloweve r , because of the concern of

-any local interests in the area, the narrowing program was never accomp-

lishec. This f act, together with the new condi: ion of millions of cubic

yards of =udflow infill i= mediately upstream, raised the question of

future ability to keep adequate navigation depths consistent in the Port

of Longview reach. Compounding the problem was the probable large volumes

of material to be transported into the area f rom natural erosion of

mudflow deposits in the Toutle River system.

The services of a consultant familiar with =arine channel design vera

securec to assist Portlanc District personnel in the review of previous

plans for artificial works in the Columbia River channel area. A primary

concern was placement of dredged mudflow material in such a manner as to

provide long-term stabili:y of the channel area. The plan proposed by the ,

consul: ant is illustrated as the Rainier Fill on Page 23. Federal and

state agencies were apprised of cne plan, anc :ne landowner and :ne state

30
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of Oregon reached an agree =ent on transfer of ownership. The latter was

sade possible by timely ac ion on the part of the St, ate in establishing a

f air value for covered river bottos and by the riparian owner in agreeing

to sake paysent to the State and to replace his waterf ront struc:ures that
.

would be covered by the fill.

In addition to providing an area to dispose of approximately six sillion

cubic yards of cudflow sacerial, it is anticipated that the engineering of

the plan will save sillions of dollars in dredging costs in future years

by re:arding the set: ling of eroding sudflow saterials in :he channel and

Port of Longview scoring berths. 1: is expec:ed the erodec sudflow sater-

ials will tend to continue on through the narrowed river area and deposit

in areas less cri:ical downstreas. Dredging can then be scheduled on a

scre efficient basis and where disposal areas are sore readily availacle.

C. BEL M PLc

initial credging efforts were directed toward restoration of the 40 by 600
.

foot navigation channel. In late June 1980, however, as sensitive

nycrograpnic surveys fully outlined :t.e sagnitude and location of :he

i :otai 45 million cubic yards of infill, it was realiced that excavation of
l

the channel project would not be enough :o provide long-:ers staoility.

The resaining sudflow materials in the river would continue to erode until

|

the river re-established its hydraulic section during high flow periods.

,

l

1
!

|
|
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This eroded material would result in intermittent and unpredictable
f

1

infill of the navigation channel downstream in future years. An engineer-
,

ing study was initiated to determine the extent of additional dredging

required to provice a nearly stable hydraulic channel as soon as possible.

A consultant was utilized to study these problems and recommend solutions'

to District personnel. Figure 10 illustrates the plan purposed by the
'

consultant and adopted by the Portland District.

It was anticipated that a total of nine million cubic yards in addition to

the 14 million already excavated f rom the channel would have to be removed

to provide a 90 percent re-es tablis hment of the hydraulic section. The "'30

percent" effort is all that was practical and recommended because restora-

tion of the remaining 10 percent would not be co s t effective. Removal

volume to improve the nydrau.'ic capacity would involve increasingly

greater volumes for each added percent of improvement. A contract for

S10,366,000 was awarded in January 1981 for dredging of an additional six
.

million yards. This would supplement continued excavation by the Port of

Portland's dredge OREGO:1 to provide the stable hydraulic section. This

project will be complete by June 1982.
,

e

e

1

I

* o.
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i!
!! In addition to the Rainier Fill and the additional hydraulic channel *

:
1 e
j4 excavation as described above, measures were also considered to minimize
l
s .

future impacts of erosion of asterials from the Toutle and Cowlitz Riverj
-

*

;

; valleys and their transport into the Columbia River, resulting in possible
.

.

I - disruption of navigation traffic. As part of the dredging operation
,

-!
accomplished in the first year, a sump was excavated at the mouth of thej 3

L
1

) Cowlitz River to intercept material being transported down the Cowlitz.
!

!' The purpose of the sump is to provide a location for a large dredge to'

|

j remove the materials prior to their reaching the Columbia River channel.
4

The ' sump currently being utilized is shown on Figure 10. Removal of up to
1

(',
two million cubic yards of additional material from the sump area was also

i provided as part of the contract discussed in paragraph C. The material'

I
i removed from the sump is being placed in a disposal area known as the ,

1

j Collins Estate. The Collins Estate consists of a privately owned large

(

;i acreage of land that includes considerable vetland areas. The Portland
|'

) District has diked off a portion of the site and will expand it only as
*

+

} necessary in future years to minimize impacts to the surrounding wildlif,e
;l

i

i habitat and wetland area.

i

. .

I -

.

j - *

1
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}f d. FLOOD' CONTROL -RESTORATION [
i4

|

} A. Lower Cowlic:

Approximately 11 million cubic yards of infill were removed by pipeline.

- dredges f rom the lower Cowlit: Kiver (R.M. O to 9) by November 1980. Work
,

e .

in the lower Cowlitz River by dredges was phased out over the months of.

~

i
j February, March and April. Twenty million cubic yards total were removed

from the lo'wer_Cowlitz. Figure 11 lists contractors and equipment util-
,

| 1:ed in this area.
.i

I,
,

Wien 85 percent of the flood carrying capacity eliminated by mudflow
I

; deposits as shown in Fidure 5, .it was clear that channel excavation was

i required at an early date. The lower nine miles of the Cowlitz River
:
3, passes through an urban area where the majority of the connunities are

protected by flood control levees. A lack of adequate disposal areas, or4

the ' extensive work required to prepare them, led to a decision that all

work in the lower nine alles would be accomplished by pipeline dredges

which could pump dredged materials some distances, contracted on an hourly *

rental basis. Dredging was started in this reach of the river with *

;

,

(letter) contracts to the two firms owning the only three 20" pipeline -
-

dredges available en the West Coast. Subsequent contracts for dredges,

j - used along this reach were on the basis of competitive bids for specified
i

minimum size dredges.

!
:

s'

)
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Disposal areas were sparse and trequently several nuncred to several

thousand feet from the river channel. Recognicing the threat of flooding
.

f rom the flood season beginning in November, landowner,s were extre ely

cooperative in proviaing the use of their lands f or disposal or sacertal
*

at no Cost to the Government.

Early dredging activities in the lower two miles of the Cowlitz River

indicatec cha: sedi=ent transport and deposition was continuing at a very

hign rate and that progress at moving upriver would be extremely time

consuming. The ajor threat f rom flooding was in the reacn of the river

above : tile 5. Consequently, two 20" dredges, the ART RIEUEL and !!ERS

ANDEx$EN, were taken overland f rom River Mile L.5 to Mile o in order :o

accelerate arrival of dredging capacity in the needed area. Disassembly!

and reassesbly methods for portable dredges, if normally f ollowed, would

require at least six weeks to accomplish. The owner , nowever , af ter

ex:ensive coordination with local police, utility co=panies and officials,

sugges:ed moving the dredges in essentially one piece. The moves were

accocplished in one day with virtually hundreds of sock =en, both public

and private, involved. This spirit of cooperation and assistance by the

co== unities and contractors was evident throughoat the recovery ef f ort and

con:ri uted significantly to 1:3 overall success.

The ART RSIDEL was out of service a total of seven days, the HERS ANDERSON

for fif:een cays. The heavy hauling equipment used to move the 350 and

5v0 ton loads required 5d wheels and 72 wheels, respectively.'

o

4
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DREDCES USED TO RESTORE FLOOD CONTROL CilANNEL IN LOWER COWLITZ RIVER - PM 0 to 9 :

-

w
Pump Approxinate [

Name Size hpe llorsepower Owner Date Started Date Completed Original Location C.Y. Removed j.
L,

'

Pipeline Dredges ^i
,

i

", MISSOURI 22" Diesel-Elec .2$00 A 23 Jun 80 31 Jan 81 Puget Sound, WA 4,900,000 f, f
7 lluSKY 20" Diesel 2800 B 18 Jun 80 19 Jan 81 Puget Sound, WA 3,595,596 p,
.] . ART REEDEL *20" Diesel 1850 C 9 Jun 80 3 Apr 81 San Francisco, CA 4,000,000 p

ll. ANDERSOrt 20" Diesel 1850 C 19 Jun 80 !! Har 81 Portl.ind, OR 2,600,000
}

,

CORNEL.IA H. 20" Diesel 1900 D 13 Sep 80 4 apr 81 !!ortimrn Alberta, Can. 1,600,000 p
-

MR. CUS 16" Diesel 900 C 20 A ig 80 3 Apr 81' Corvallis, OR 4,500,0C0 :,

il0 WARD 16" Diesel 2700 E 7 Sep 80 18 Apr 81 Miruienot a 2,000,000 [|
\, .

h,'j . Boosters
gr.

. >'
#1 20" Electric 1000 C 17 Aug 80 .

,.

#2 20" Ele:tric 1500 - C 10 Oct 80
'

#3 20" Electric 2500 C 19 Oct 80
ib t., ,

e '

Owners,

; L

1 il- A - Ceneral Construction Co., Seattl'e, WA . ;j B - Hanson-Osberg Construction Co. , Seattle, WA |:'"

C - Western Pacific Dredging Corp., Portland, OR [
j D - Coast Marine Construction Co., Portland, OR *

E - Robers Dredge, Inc., La Crosse, WI i!

i !,

.- !
.i : '
!

I
L

l i
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|
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3. Upper Cowlit:

On the reach of the Cowlit from Mile 9 to 22.5, the mudflow had deposited

material over the majority of the valley floor f or a width of about one

mile. Landowners in this reach were willing to receive fill material on

their lands to raise the area above flood level. It was determined that
,

contracts for excavating the channel in this reach be on a fixed price

basis by measurement of material in the disposal area. An option for,

establishing settlement markers removed one of the concerns to bidders.

The river was broken into contract sections of one to three miles so that

multiple contractors and maximum resources could be devoted to the work,

providing the best likelihood of completion by late 1980. Specifications

i

for the work in restoring the river channel were written for the opportu-

t

nity of not only dredging contractors, but also contractors more

accustomed to road building. Competion was keen with as many as 16 bids

submitted on some jobs. Figure 12 shows a typical contract drawing used

for the upper Cowlict work.

By November, approximately 16 million cubic yards of material were re coved

f rom the Cowlitz River between miles 9 and 21. By the time work was

phased out in the su=mer of 1981, a total of nearly 56 million cubic yards

had seen removed from the Cowlit: River. A 30,000 cfs channel capacity

was achieved earlier in December. Figure lj lista contractors ano
,

equipment utilized on the Cowlit:.

,
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COWLITZ RIVER DREDGING AND EXCAVATION

Original.

Contract Amount
Contractor

||
4

LaDuke Construction & Krusaieck Inc., Portland, OR S e7,702

14,764,000Harry Claterbos Co. , Astoria, CR*

M. A. Segali, Inc., Tukwila, WA 7,440,000

Canonie Construction Co., South Haven, MI 15,711,000

Capi:ol Development Co,. Lacy, WA 7.95d,000

alickle Co., Portland, OR 396,35o

Ross Island Sand & Cravel, Por: land, OR I,449,390

Robers Dredge Inc., Lacrosse, WI l 197*l33

Coas :tarint Construe:Lon, Portland, OR 1,146,250

Canonie Suitesa Pacific Corp., South Haven, MI 3,377,000

,

Marine Leasing Co. of tiorth West, Vancouver, WA 122,440

LaDuke Construction, Eugene, OR 138,994

i
Coast Marine Construction, Portland, OR 121,640'

Pepiot Forest Construction. Sutherline, UK 91,145

Oregon Psiute Construction, Burns, OK d6,020

Manson*]sberg, Seattle, WA 3,362,67o

i Western Pacific Dredging-?.iedel Int'l., Poet' land, OK 6,127,o44

Genetal Construc Lon Co., Portland, OR 2,234,960*

Pepiot Forest construction, <sucherlin, OR 170,508
3

Jim Winston & Sons, Ba::leground, WA 1,317,94d'

White Buffalo Construction, Aunsville, OR 79,674 ,

FIGL*RE 13
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l original
,

Contractor Contract Amount

.

Wnite Buffalo Construction, Aussville, OR S 79,674
,

i tiartinez General Construe: ion, Oregon City, or 77,455

C. : tourer Construction, Puyallup, WA 493,500

Jim Winston & Sons, Battleground, WA 99,925

Pacific Pump, Portland, OR 230,000

Jim Winston & Sons, Baccleground, WA 3e0,514

' Jerry Carter Cocpany, Carson, WA 431,5o2

Ross Island Sand a Gravel, Portland, CR 1,449,390

Jim Winstan & Sons, 3attleground, WA 28e,730

Grady Construction, Kelso, WA 238,150

Robert Robles and Associates, Tigard, OR e50,107

! Ostrancer Rock and Construction Co. Kelso, WA 444,600

.

.

*
;

*

FIGURE 13

.
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TOUTLE RIVEA DREDGING
,

.

4

,' original

Contractor Contract Amount

,

drusco Booming and Dredging, Longview, WA $ 964,000
q

.

I Canonie Bultema Pacific Corp., South Haven, MI 1,577,000

Wilber Peterson and Sons, Inc. , Pleasant Hill, OR o37,350

C. Mourer Construction, Puyallup, WA 2,o45,000

Mountain Engineering and Construction, Bozeuan, a' 403,000

Elting, Inc., Clackamas, OR 9ed,dOU

Chris Hale Construction, Onalaska, WA 143,000

* Nestaval Corp., Kelso, WA 1,49 3,0C0

* Ra'ert ?,obles and Associates, Tigard, OR 30,990o

|
* Claterbos Co. 5 Wayne Construction, Astoria, OR 37,342,000

i
|

! * Contracts for maintenance of debris retainind structures , not including
.

contracts for construction.

i
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C. Levees
,

After determining that the tardet to be accocplished by the fall of 1960

was restoration of a 50,000 cfs flood control channel, it was recognizeo

.

larger floods could occur and a long-range plan was needed forthat

additional flood protection f or the urbanized areas. A system or levee

juprovements was desidned to provide 500 year protection for all urbanized

treas along the Cowlitz downstream of the Toutle River. Figure 14 shows

the levee rebuilding plan. Approximately seven siles of levec were raised

sad extended during the winter and spring of l980-l981.*

.

*
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10. PROTECTIVE PROGRAM>

A. Storage

I

Besides excavation of the Cowlitz channel to attain a 50,000 cfs capacity

and the improvements to existing levees, an additional degree of flood
.

protection was provided by buying flood control storage f rom hydro-power

reservoirs on the upper Cowlic: River. This was made possible through a

cooperative agreement with Tacoma City Light. The target capacity to be

available at the Mossyrock Das reservoir by October was about 620,000 acre*

feet. It was anticipated that the co s t for this storage could amount to

! $8 millien for the 1960-19d1 season. The final cost, however, was

$467,u00. The large savings were realited through a complex system of

power trading worked out through cooperation with other utilities of the
;

region. Extra power generated oy early releases to make room for flood

control storage was given to those utilities in return for power f rom

,

their surplus flows in dif f erent sonths. The photo on page 59 shows the

importance of this storage in controlling a major flood in late December
; ,

: .

|
1980. It shows the Randle area, at the headwar.ers of the Cowlitz River,

i

inundated by heavy flows. The photo on page 60 shows !!ossyrock Das at the
i

; same time , illustrating teco outflow at full reservoir. The storage

greatly assisted the lower Cowlitz River area in reducing high flows and

minimizing damages from several such flood periods during the winter of

1980-1981.
; |
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B. Stabilization

Much of the mudflow material deposited in the main Toutle River valley

below the north and south forks was lef t in heavy layers along the narrow
.

valley. Because the Toutle River falls rapidly, future flows would erode
,

this material at an accelerated rate with subsequent deposition in areas
_

.

excavated downstream in the Cowlitz and Columbia rivers. Therefore, a
a

plan was undertaken for stabilizing several reaches of the Toutle River by

channelizing the river through the mudflow material to minimize erosion.

Although this program was only partially ef fective in some areas, observa-

tions have concluded that it did reduce significantly the impacts of

erosion of mudflow sediments downstream during the winter of 1980-1981.

Continued channeli:ation in the spring of 1981 was directed toward mini-

mizing the inpact of river flows until natural vegetation and other

measures could stabilize the shoreline material.

.
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! C. Debris Retaining Structures
7

|

As described earlier, a uajor amount of the mudflow material remains in
9

the upper reaches of the north and soutn f orks or the Toutle River. An.

j estimated three billion cubic yards fill the 14 mile reach of the north

hf-
' f ork of the Toutle River immediately northwest of the mountain. Continued

i

infill from this material, especially during heavy runoff periods, could
*

t

reclog the restored downstream channels. Control of this material f or the4

,

! Long-term future involves measures to stabilize the sediment in place to

; minimi:e erosion transport downstream. Of the various alternatives con-
1

sidered, it was decided that construction of rock, weir-like deoris

>

retaining structures, or debris dams, would provide a sound solution to,

|

! quickly hold the cuafill upstream. The plan selected resulted in con-

struction of a 1.5-mile-long dam immediately downstream of the main

audflow deposit on the north fork, and a smaller dam at the lower end o(
,

i
~

j deposits on the south fork. The north fork structure, constructed with

i

| rock from a nearby quarry, is approximately 43 f eet high and 6,100 f eet

long. ' The south fork structure was constructed similarly to a 20 foot

height and 500 foot le ng th. Spillways were provided in both dams by using

- gabion wire baskets filled with rock' and covered with several' inches of

concrete mortar. The structures would restrain and impound the =acerial

' eroded f rom the mudfills upstream, allowing removal by excavation equip-

!
I -- ment - to nea rby spoils areas. Both debris dams were completed by October

,

; 1980 in time f or the f all' eainy season. Their expeditious completion was

accomplished by rapid planning and design, followed by quick advertisement,
,

i

j f or bids and award ' of contract. 31ds were advertised for the north fork
~

structure on July 1 and a contract was let on July 3. Fourteen companies

63*
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submitted bids for the project, with proposals ranging from S10.5 million
: -

: to $22.7 million. The Government estimate was S16,303,530. The contract
1 i

| vas awarded to Washington Construction Co. , Missoula, !bntana.

.

Both debris dams withstood several high flows during the fall and winter
.

of 1980. In December 1980 however, a large f reshet destroyed one of two

spillways on the north fork structure. It was restored by a separate
'

I contract for S2,118,500 to Mountain Engineering and Construction, Bozeman,

:tont . , in January and February 1981 The new spillway was constructed of.

i roller compacted concrete adjacent to the damaged spillway, and the entire

structure was raised five feet. In addition, a contract was awarded in-

!

! January 1931 to Claterbos Construction, Astoria, Ore., for $37.S million
!

for excavation of sediments deposited behind the north fork dam. This

; contract provider for removal of 15,000 to 80,000 yards per day. A total
:
1

| of about eidnt million cubic yards had been excavated by August 1981. It
i
'

is anticipated that both debris dans will be valuable tools in controlling
i

I{ ~

future sediment transport downstream to the Toutle and Cowlitz River'

channels. They will also ultimately provide benefits by recucing sediment'

, _

i -

' deposition in the Columbia River navidation channel,

i

i

i The south fork structure mids were also advertised on July 1 and a con-

tract was awardea on July 9 for -El.656,000 to Mountain Engineering and

Construction. Another contract was awarded for 31,493,000 early in 1981

to Nestavel Corp., Kelso, Wash., for excavation of materials deposited *

behind the south fork structure. Excavation is underway at a rate of

6,000 to 12,000 yards per cay. A total of about 1.7 million cubic yards si
4

were removed by August 1981.

|
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D. Lake Outlets

!

| The 14-mile-long mudfill and debris avalanche covering the upper north

~ fork of the Toutle River just below the base of Mount St. Helens consisted

of nearly three billion cubic yards of material. This mass of disgorged
-

material filled the valley from wall to wall and reached depths varying
.,

fro:n 200 to 600 feet. In areas of the :nudfill close to the mountain,
i
j

where thickness was greatest, the openings of many side valleys were ,

1

bloc'Aed. Where these natural drainage paths were da::aned, ponds or small

lakes began to f orm. Several ponds at the mouths of smaller valleys

4 filled rapidly in late summer of 1980, two of which eventually overcupped,
-

sending a surge of water downstream in September and October. Those
: .

events caused minor flooding and raoid erosion of the mudfill. It was

evident that more serious floods could occur later if any oc the larder

Lakes overtopped. It was anticipated that the next lake to overtop would
.

*

be Jackson Lake on the south side of the mudfill at the moutn of Jackson
i

Creek. Equipment was mobili:ed to the site and an artificial channel was
i
J

cut through the blockage to control total lake size and discharge.

Meanwhile, similar planning was underway to address lakes developing at2

'

Coldwater Canyon and Castle Creek Canyon to ensure control and prevention
,

of more severe instantaneous flooding. - Observations of these larger lakea
.

indicated that, under normal rainf all conditions, Coldwater and Castle
~ Creek lakes would probably overtop during the winter of 1981-1982.

,
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Af ter foundation explorations and design were accomplished in the spring

of 1981, a $2,222,000 contract was awarded f or construction of an outlet
.

channel to Coldwater Lake. This outlet was constructed during the suc=er

months of 1981. Foundation explorations and design of a similar outlet to

Castle Creek Lake were also undertaken, and construction was planned for

early fall 1981. Spirit Lake will be monitored and necessary work planned

as required in future years. Figure 16 shows approximate lake locations
'

and si:es as they existed in the spring of 196l.
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11. MISCELLANEOUS

A. Seeding

:

Seeding of =udflow materials and disposal areas was accomplished at
* '

varying intervals during the recovery ef f ort. A small seeding contract

was awarded in the summer of 1980 to Marmolejo - Hewson Co., Estacada,

I

|
Ore., to seed approximately 1,400 acres at the toe of the cudfill on the

north fork of the Toutle River. The purpose was to stabilize the =udfill
.

i==ediately upstream of the nortn f ork debris retaining structure.

Seecing was accomplished by helicoptar cropping grass seed incased in an;
i

adhesive-like mixture of fertill:er, which allowed the seed to germinate

and grow a certain a=ount until it could find root in the surrounding

caterial. This seeding program was hignly successful and in the f all of

! 1980 grass several inches high existed in sost of the areas seeded. An

additional fertilizer application was applied in the spring of 1981. The
.

Cowlitz River excavation contracts between River Mile 9 and 21 included
'

: provisions for final cleanup and seeding of disposal sites upon completion
.

of the work. This seeding was acecmplished in the spring of 1981.

Another seeding contract was issued for Cowlitz disposal areas between

River Mile 0 and 9 and for other sites not included in the work sencioned
,

aoove. The contract was awarded to Jim '4tnston and Sons, 3attleground, .

'Jas h . , for approximately S300,000. It included substantial site pre-*

'

parati:n and grading prior to actual seeding. 'This work was accomplished

in May 1981.

O
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3. Fish Trap

i

f A separate contract for $363,000 was awarded to Kerco, Inc. , Lakeview,
;

i . Ore., in December 1980 for construction of a fish trap f acility at the
,

i south fork decris retaining structure. The facility, completed in May

1981, is being operated by the Washington State Game Department. It is'

designed primarily to trap steelhead trout for transfer to upriver tribu-i

taries or other more suitable vndamaged streams. The f acility includes a

wooden fish ladder, attraction pond, approach channel, and collecting'

,

-

pond.
,

i

C. Riprao

i

;

1 Several areas on the Cowlitz River developed serious erosion problems as
1

1
~ the river channel adjusted from the impact of massive infill. Bank

:

; protection work was undertaken where erosion problems threatened to cause

I substantial losses to developed property. Two small projects at River
'

Mile 13 and 13.5 were accomplished in the months of April and May 1981.
!

i overall cost of the work was about 5700,000. Other areas of erosion are
|

|
developing and are under observation. Pending availabilty of funds and.

the severity of those erosion problems, additional corrective measures may;

!

| be taken.

!
*
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D. Consultant s<

! .

1

i

' In addition to consultants hired t'o assist in restoration plans for the

i .

i Columbia River channel, Corps of Engineers consultants f rom the U.S. Army

Engineer *Jacerways Experiment Station, Vicksburg, Miss., visited the

j Toutle - Cowlitz area to assess and analyze sediment transportation and
_

,

i

geologic information compiled by other federal and state agencies. .

| Professor Vita A. Vanonie of the California Institute at Technology, a

!

! world renowned expert on sediment transport, was enlisted to provide
;

l' furtner review of sediment transport probleas and solutions in the Cowlit:

and Toutle River basins. A request by the Federal Emergency : anagement

Agency resulted in a contract with the consulting firm of Hanner, Ross,
,

! and Sporeseen to assess problems related to the water systems for the
i
j Longview - Kelso area. Another contract with scientists from Oregon State

l
} University and the University of Washington was utilized to study poten-

!
tial water quality hazards of lakes where outlet channels were constructed,

i or planned.

i

e

{ E. Real Estate '

;

4 i
'

a
J

Real estate for disposal areas required for dredging of the Cowlic: River

'sas secured at no cost to the Government f rom public and private property - (
''

owners. Real estate for sedi=ent stabilization work and the debris struc-
,

e

cures on the Toutle River were also similarly secured. Primary owners in'

!
the upper Toutle River area were the state of *4ashington and Weyerhaueser

'
,

; Co mp any . Land easements were obtained on a cost-f ree basis because they
i

I
4

i 80
!
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j were short-term in nature. Real estate for levee improvement proj ects .
I

! however, required long-term commitments and the property owners were
<

reimbursed for the easements obtained. Official local sponsors for the

; levee projects were normally required to provide all lands, easements and
,

j rights-of-way to the Corps of Engineers. However, the bonding capacity of

;
,

local sponsers for the Castle Rock, Lexington, Kelso and Longview levee'

} improvements were overtaxed by the costs for the levee projects and the
;

Corps of Engineers provided financial assistance to purchase the rights-
. +

! of-way easements for the levee work.
!

,

'

F. Small Contrac:s

i,
'

|

! In addition to the work described previously, many other small contractors
'

i
were involved in the restoration and recovery activities. Some were for

I service contracts to provide rock, pumps or other products, while other
i
j

; contractors were utilized to provide equipment such as desglines, trucks,
.

f ront-end loaders , etc. , to do work on an a rental basis for short-term i
3

I

periods.

i
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12. E:NIRON tENTAL UtPACT STATEMENT I= mediately af ter the eruption, the
.

Portland District staff began preparation of an Environmental Ispact

Statement (EIS) for the Mount St. Helens recovery operations. This was to

provide the public, federal and state agencies an opportunity to review

the alternatives considered and probable i= pacts to the environment from
.

actions underway or proposed. A prelisinary craf t EIS was completed on

July 25, 1980, and sent to interested federal, state and local agencies

for review. The final draf t EIS was submitted to the Environmental

l Protection Agency on Sept. 19, 1980. The time frame for production of the

initial draf t was only 20 days, theref ore, many, procedural steps were
,

abbreviated. Ti:e did not permit a detailed and in-depth review of each

topic discussed. The EIS will be supplemented in the future with updated

infor:ation clarifying current options or new alternatives as conditions

develop.

In addition to the EIS, early plan formulation f or the restoration ef cort

included an envir,onmental task force of principal federal, state and local
' agencies. The task force continues to meet periodically to review current

'

i .

programs and future plans. The Corps or Engineers is attempting to
i

accomplish the recovery work with strong consideration to recommended

environ = ental protective =easures proposed by the task force.

.

O
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13. FUTURE The prograd for restoration of flood protection successfully

protected the communities along the Cowlitz River valley during the

1980-1981 winter season. The shoaling which occurred in the Columbia

River was alleviated, though some additional channel maintenance con-

O

cinues. Next year and future years will be a learning process as the

I result of additional volcanic activity and sediment transport f rom mudflow
,

deposits become known. Future involvement will be directed toward

minimizing damaging impacts and protecting the population and economy of

the region.

.

14 CORPS OF ENGINEERS ORGANI'ATION

A. Portland District

The Portland District boundaries include most of the state of Oregon with

the exception of the upper Klamath River drainage in southeast Gregon, and

that part of Washington which comprises the drainage Lato the Columbia

River below Richland. The District currently consists of a staff of over

1,200 employees , of which about 300 are considered field personnel

operating multipurpose water storage projects in the Columbia and

t

Willamette River valleys, supervising construction sites throughout the

District and operating and saintaining the District's dredge plant.s

. -
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3. North Pacific Division

The North Pacific Division office, also located in Portland, provides the

next higher authority in the chain-of-command f or the Portland, Seattle,'

.

Walla Walla and Alaska districts. The Division of fice reviewed the plans

formulated by the Portland District and submitted to higher authority f or '

approval and funding. - .

C. Of fice, Chief of Engineers

The headquarters of the Corps of Engineers, under the Department of the

Army, is located in Washington, D.C. This o f fice reviewed the plans sub-

sitted by the District and Division ef fices ano authori:ed the expenditure

of funds f or the restoration prodrau.

.
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DEPARTMENT OF EMERCENCY SERVICES
.

04nvu n'.3 iimsinri m W . QYS 206.459 9191.r.'.ut Aurin tv.n .

Dece=ber 22, 1982 *-

MEMORANDUM

TO: ALL CONCERNED (SEE DISTRIBUTION)

FRCM: NATIONAL WEATHER SERVICE, SANDPOINT, WASHINGTON
WASHINGTON STATE DEPARTMENT OF EMERCENCY SERVICES
OLYMPIA, WASHINGTON

SU5J: SPIRIT LAKE, COLDWATER AND SOLTH CASTLE EEBRIS SThCCTURE FAILURE
ALERT / WARNING PROCEDURES

Please find enclosed the latest subject procedures.

JRH:bf
Enclosure

DISTRIBUTION

WASHINGTON STATE PATROL, OLYMPIA DISPATC3
WASHINGTON STATE PATROL LIAISON
COWLITZ COUNTY DEPARIMENT OF EMERGENCY SERVICES
CLARK /SKAMANIA COUNTY DEPARTMENT OF EMERCENCY MANAGEMENT
LEWIS COUNTY DEPARTMENT OF EMERGENCY SERVICES

I NATIONAL WEATdER SERVICE, SANDPOINT
NA!!CNAL WEATdER SERVICE, PORTLAND
RIVER FORECAST CENTER, PORTLAND
NATIONAL WEATHER SERVICE, OLYMPIA
FEDERAL EMEPCENCY MANAGEMENT AGENCY, REGION X
USFS/USGS, CASCADE VOLCANO CENTER, VANCOUVER
CCRPS OF ENGINEERS, CASTLE ROCK
GIFFORD PINCHOT NATIONAL FOREST.

CRECON LEPARIMENT OF ENERGY
WEYERHAEUSER CCMPANY
U.S. GEOLOGICAL SURVEY, TACCMA
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E7IRIT LAKE, COLDWATER AND/OR SOUTH CASTLE DEBRIS STRUCTURE FAILURE.

ALERT & WARNINC PROCEDURES,

1

A. GENERAL INFORMATION
i-
I There are two aspects of communications flow relating to a failure of any

of the subject structures regardless of the cause; 1) alarm via telemetry,'
,

and 2) alert and warning. The National Weather Service (NWS) receives
initial alarms via telemetry from select gauges and triggers response
action. Three flag words or terms will be used to define an event and
subsequent response action.<

They are:
i4

1. Unusual Event: The NWS has experienced the loss of or an indication
I of a degraded monitoring system to the point of no confidence in the !

f

| data being received. NWS notifies on NAWAS only (not for public
release).

2. Code Yellow: NWS has initial alarm with verification requestedi

frem scurces able to do so and return to the NWS. A failure =ay
j be happening. Be on the alert - NWS notifies on NAWAS only (not for
1 public release).
!
1

; 3. Flash Flcod Warning: An event is taking place. Take established
i precautionary measures.
!

I B. PROCEDURES
I

! The National Weather Service will issue warning information under one
of the Three Flag words or terms as follows:

.
.

! 1. Unusual Event: NWS will call on NAWAS and advise all concerned of the
; monitoring system deficiency. Visual observations are critical and

should be relayed to the NWS by the most expeditious means.
t
'

2. Code Yellew: NWS will initiate on NAWAS if alarms indicate an event
i may be beginning and verification from other soures is desired.
; This alerts other people to get ready, in case.

i 3. Flash Flood Warning: Initiate on NAWAS according to established
i criteria.
!
,

C. NAVAS OPERATING STEPS (FOR NWS)
;

! 1. To issue a bulletin on NAWAS, the NWS will:

i a. Ring bell for five seconds.

f b. Say: "THIS IS THE NATIONAL WEATHER SERVICE, THIS RING IS FOR
; WASHINGTON WARNING POINT, KELSO, CASCADE VOLCANO CENTER, CASTLE *

! ROCK, VANCOUVER, SKAMANIA S.O., AUBURN WEATHER, AND OLYMPIA
j WEATHER, ALL OTHER STATIONS MAY MONITOR. WE HAVE A CODE YELLOW
| SITUATION TROM (SAY WHICH STRUCTURE) AS OF PDT."
r

l
i

DES /NWS 12.21.82 pg. 1
|

.
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Then do a roll-call of the called stations for acknowledgement.c..

Ensure all stations polled, copied message and answered. Ask
'

Washington Warning Point for assistance if necessary. End
with, " NATIONAL WEATHER SERVICE STANDING BY."

d. Each station called should acknowledge and inititate local
procedures either to try to verify or dispute a code yellow,
Responses of visual or known conditions should be relayed back to
the NWS via NAWAS.

D. WASHINGTON WARNING POINTS

DES Weekdays from 0800-1700 Except Holidays
WSP All Other Times

1. Acknowledge NAWAS warning message from NWS.
!

2. Ensure roll call of NAWAS stations is cceplete.

3. Notifies DES duty officer (WSP use 753-5990 if after office hours).

4 If the message is an " unusual event" or a Code Yellow, stop here, but
monitor NAWAS for further information from NWS and Cowlitz County or
stations reporting observations back to NWS.

I

5. If flash flood, implement normal flood warning procedures.

E. CANCEL.i.ATION OR TERMINATION

1. h*WS, Seattle will downgrade or terminate alerts according to normal
procedures.

2. A code yellow will be terminated or canceled jointly by state DES duty
officer and NWS.

3. Unusual event will be terminated by NWS.

,

DES /NWS 12.21.8I pg. 2
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SPIRIT 1.AKE, COI.DWATER OR S00111 CASTI.E
del 1RIS STHitCTitHE Fall.llitE Al.ERT/ WARNING v -

VIA NAWAS v

Seattle
tMS v

,

i
i

.__

V W W

Wash. Cascade Kelso Castle Vancouver | j

Warning Volcano Cowlitz Rock Clark Skamania Olympia Auburn Portl and 4

Point Center County COC County S.O. Weather Weather Weather i

i*

t

i

f#
Other ,

Local Local NOAA RADIO FAA ORE (STATE){Countics USGS 1.oc a l COE

.

State Private

Agencies USFS Weyerhaeuser Contractors

Federal Weyerhaeuser 24 hours as long
as pumping action j

going on - in radio y
7

contact with pump
station

.

i

1
,

DES /NWS 12.21.82 pg. 3
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CALL DOWN

D I R E C '" O R Y

Itr

COLDWATER BREACH

Arx!

OTHER DAM FAILURES
;

a

DISTRC:70iS: 2e call down directory is "HIGHLIGf7ED" ir-M ce
pink. You cal) only the nurters "HIGHLIGITID" cn your
sheet. Uhless there is an A-B-C, etc., beside the
nuni ir, call cr.ly one nu:ter.

We Vancouver telephone lines (696-7853 thru 696-7859)
are to be used for F:s and 1-800 nu:ters only. tese
are centrex nurters and "9" nust be dialed before
calling a ecm.ercial nu:ter.

All ether reters are to be called cn fertland telephone
lines (285-4600 thru 285-4609 and 285-4346 thru
285-4348).

Area code for W2shington is 206
Area code C' Cregen is 503

DA7., DIIS CAIL DCRI DI: C *Q D2
,

WmG 2958C/326A

',

|
|

- _ - - _ _ _ _ _ - _ _ _ _ - _
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CAIL E933 DillFCIOliY EOil GliJUNIEll tiltFIL11 OH unirm aW1 raaame ,

,

e

PFI&21 OCitrACITD DA'IE TIME INITIATS *

gg

_

l. IG (Ioad Dispatcher 1-503-226-8343 y
24 inir g, hone

2. @gngigi__ State Departinent gu ucumguttashy
DAY ~ FP

Dick (bffman 1-206-696-6761
D1 Blodgett 1-206-696-6376
nl Fer(Juscn 1-206-696-6621

/.

3. Durlingtcn Northern (Railroad Division)
.

Chief Dispatcher
1-206-696-5760, or 5761, or 5762vancoiner

Portland 285-5095
,

Gen. Yardnaster
vancouver 1-206-696-5733

|
4. pcpartment OI NaEUral m:tuntxaj

Castle pack 1-206-577-2025 - IF NO NISWER, CAIL
Olynpla 9-1-800-562-6010

'
DAY

Jan Gano 1-206-696-6644
Russ Kastberg 1-206-696-6644 -

Winp/ Clark 1-206-696-6644>

| trb Flye 1-206-696-6644
|
|'
'

S. U.S. Ccust Guard (Portland)

PIS 8-422-0301
24 hour [ hone

o.

4 , ,
-- - -- - - - - - - - - - - - -- -
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CAIL DORI DIRECIORY K)R ODLIMATER BRFN31 OR 011tER IW1 FAIIIIRES
.' - ],"

..

M. ,.
-

_

IDTIFY IERSON 00RTACnD DNIE TIN'. INITIAIS -
.

-- |

1
6. pregcn nnergem.y du viurs utvsong 503-378-4124 y ]24 hour p a e

'|7. IT&L (Portland) 243-7023 228-7098
24 hour pxne Dnergerx:y !

8. Enternatforial__ Papet Inigvlew 3

Office llours (0700 - 1730) 1-206-247-5411

NIGrP
'I .

'

; Frank Punphrey f'
,

' '

Bill Akte

/ I

9. Durlington Northern (Woods Division)
DAY ,

Dick Frohne 1-206-636-2650 F
,Ibger Wimer - 1-206-636-2650 j ;

Greg Swanscn 1-206-636-2650 ;
.

~

>

10. p f_ umin u g u yi. _ ..y
Larry Magura 3-6099 '

'After 1800 & Weekerds 9
OR Sid Stecker -

,

!, -j
ti,
4

11. A. Clark Omnty 911 (Ask for Dispatcher)
m

" 4 |

11._ ONIItz wmty snu iis 1-206-577-3130
J

|1C. Skamania Omnty Sheriff 1-509-427-5047 . ;I
1

rp uvis mmty aner ag 1-206-748-8887
_ _ _ _ .

! .JI
.
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0FT-NORMAL INSTRUCTION - ONI-15

|
Loss of Service Water

///3[83APPROVED BY
* DA3

V
FURPOSE

This instruction describes the procedures for operating the service water system
after any of the following occur:

SECTICN I FAILURE OF ONE SERVICE WATER PLTP
SECTION II MMOR RUPTURE IN CNE SERVICE WATER TRAIN
SECTION III FAILURE OF SOTH SERVICE WATER TRAINS
SECTION IV LOSS OF INTAKE COINCIDENT WITH LOSS OF PREFERRED POWER

I. FAILURE OF GSE SERVICE WATER PUMP *

A. Symptoms

Any one of the following symptoms may indicate a loss of one service
water (SW) pump:

,

1.0 PUMP AUTO TRIP Annunciator, plus any combination of the
following:

2.0 SW low pressure and SW booster pump auto trip.

3.0 CCW HI WEST SW INLET LO PRESS or CCW HI EAST SW INLET LO
PRESSURE

4.0 Running current indicated for the pump (s) selected for standby
status and a change in pump breaker position lights.

5.0 SW pump auto start.

|

|
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~! B. Probable Causes

1.0 SW pump breaker 152-103 and 152-203 trips due to any of the.

following :,

1.1 A fault in the pump motor or breaker. :-

[ 1.2 A pump seizure.

C. Automatic Actions
,

1.0 The standbf SW train starts on the affected pump low discharge
pressure.'

' 2.0 A standby component cooling water (CCW) train starts.

D. Immediate Operator Actions

>

*1.0 Verify the standby SW and CCW train is operating properly.

E. Subsecuent Operator Actions

1.0 STOP the affected train's CCW pump.

2.0 Replace the affected SW pump with the spara pump per 01-4-3,
Service Water System, Section III.

.

3.0 Observe the Technical Specifications requirements of Paragraph
*

3.7.4.1.-

II. MAJOR RUPTURE IN ONE SERVICE WATER TRAIN

A. Symptoms

Any of the following symptoms may indicate a major rupture in one of
the SW trains:

1.0 A decrease in flow indicated by the discahrge and dilution
structure flow recorder.

2.0 One of the SW pumps trip due to a high level in the CCW heat
exchanger dike.

3.0 SW train low pressure.

4.0 Eigh running current indicated on either of the SW pumps'
ammatars.

* Required to be memorized.

,
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B. Probable Causes
i

A valve, flange, or pipe failure.
,

C. Automatic Actions ..
;

- 1.0 The operating SW pump will trip if a high level signal is
received from the CCW heat exchanger dike.-

! 2.0 The standby SW pump. SW booster pump, and CCW pump will start
on low discharge pressure of the operating SW pump.

,

D. Immediate Operator Actions
4

If the operating SW pump tripped, or a report of the rupture is
1 . received, perform the following:

i

*1.0 Stop the af fected SW pump and/or ensure standby SW train starts
automatically.

*2.0 Perform SW system train separation as follows:'

i

2.1 CLOSE domestic water isolation valves CV-3803 and CV-3804..

,

'I 2.2 CLOSE SW to the non-essential room coolers isolation
valve CV-3720A or CV-3720B from the affected train.

2,3 CLOSE SW to bearing cooling water heat exchanger train'

isolation valve CV-3725 or CV-3714 from the affected
train.

E. Subsequent Operator Actions

i-

1.0 Place the affected SW pump, SW booster pump, and CCW pump
control switch in the PULL TO LOCK position.'

t

2.0 Verify sufficient cooling water flow to the components supplied.

3.0 Observe the Technical Specifications requirmaants of Paragraph
3,.7.4.1.

III. FAILURE OF BOTH SERVICE WATER TRAINS

A. Symptoms

Any of the following symptoms any indicate a loss of SW:
4

1.0 Low pressure on SW Train A and Train B.

* Required to be memorized.
I>

o
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,

2.0 SW pump auto trip.

3.0 SW booster pump auto trip.

4.0 Abnormal or zero current indications on SW pump ammeters.
'

. B. Probable Causes -

1.0 Structural damage to the intake structure which results in SW
i pump failure.
|

2.0 Blockage of the intake structure.'

C. Automatic Actions
!

: The SW booster pumps trip on low SW pump discharge pressure.

| D. Immediate Operator Actions

*1.0 Trip the reactor.

*2.0 CLOSE circulating water (CW) blevdown valve CV-3400.

3.0 Carry out required actions of EI-0, Reactor Trip, Safety
Injection and Diagnosis.

4.0 Carry out required actions of ONI-1, Reactor Trip.
.

E. Subsequent Operator Actions

1.0 Place the following pump switches in the PULL TO LOCK position:

1.1 SW pumps A and B.

1.2 SW booster pumps A, B, C and D.

2.0 START the electric-driven fire pump.

3.0 STOP and PULL TO LOCK the jockey fire pump.

4.0 CLOSE the jockey fire pump discharge regulator outlet valve
77-054.

5.0 CLOSE SW outlet valve SW-248 to the steam generator blowdown
stesa vent condenser.

6.0 STOP the west CW pump if both pumps are running.

* Required to be memorized.

''ONI-15 Page 4 of 9
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!7.0 Perform a valve lineup to supply SW from the circulating water'

system as follows:

7.1 Close CCW heat exchanger (Hz) outlet valves SW-043 and
SW-044 to the discharge and dilution structure.

' 7.2 Check closed CCW Ex water box and high point" vent valves
- SW-034, SW-036, SW-035, SW-033, SW-040 and SW-039.

,

NOTE: After the CW flow has been established through the
CCW Ex, venting will be required to ensure the Ex

;
is full.'"

7.3 Open CWS supply valve SW-046 to the SW system, CW supply*

valves SW-031 and SW-032 to SW Train A and B respectively.

7.4 open CCW Ex return valve SW-045 to the Cooling Tower ust
the A and B CCW Ex outlet valves to the Cooling Tower

.

SW-042 and SW-041 respectively.

8.0 Perform a plant shutdown from hot shutdown to a cold shutdown
condition per COI-4.

9.0 Place the SW strainer backwash control to OPF.

10.0 Valve in supply of cooling water to the service and instrument
air compressors from the fire main as follows:

10.1 Attach hose to drain between sprinkler valves TP-43 and
FP-44. Attach other and of hose to air compressor
bearing cooling water drain valve 3C-041 or BC-042 or

*

BC-043.

10.2 Shut bearing cooling water supply valves BC-032 and
BC-038 and return valve BC-044 on "A" air compressor or

BC-033 and BC-039 and BC-045 on "B" air compressor or

BC-034 and BC-040 and BC-046 on "C" air compressor.

10.3 open bearing cooling water drain to floor by BC-044 or
BC-045 or BC-046, then open fire main drain and bearing
cooling water supply.

11.0 Start the service and instrument air compressors as required.

4 NOTE: It any be required to throttle the CW condenser C outlet
| valve in order to provide sufficient flow through the

CCW heat exchanger to meet design cooldown requirements.

12.0 Close A and 5 train SCI /SCII isolation valves on service
water. ,

| -
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13.0 START the A an! 3 SU haotter pumps.

NOTE: It may be necessary to defeat the low suction pressure
contacts of PS-3745A and PS-37455 to allow starting SW
booster pumps A and B. Refer to 01-4-3 for, steps

required to do this. ',

- 14.0 In order to throttle CW condenser C outlet valve MO-3444 from
the Control Room, perform the following valve and circuitry
chaoges :

,

14.1 CLOSE CW condenser C outlet valve MO-3444.'

14.2 open and cas CW condenser C outlet valve breaker 52-2919.
j

14.3 At MCC B-29 scheme NR-2919 place a jumper from terminal
SR to terminal 2R. Log this in the temporary modifications
status log.

NOTE: This allows moving of MOV-3444 in closed direction
while pump is running.

14 .4 Also, at MCC-5-29, scheme NB-2919 lif t SIS wires 27 and
2R going to actor controller (Ref. E-405) . Los this in'

the temporary modifications status log.

14.5 Clear the tag and CLOSE CW condenser C outlet valve
breaker 52-2919.

14.6 Pull and tag the control power fuses for CW pump P-107A.

14.7 At panel C14, place a jumper from terminal P2A to terminal
P2B on terminal block NE108. Log this in the Lifted
Leads and Jumper Log.

14.8 Clear the tags and replace the control power fuses for CW
pump P107A.

14.9 Open CW condenser C outlet valve MO-3444.

15 0 STOP the east CW pump.

16.0 CLOSE CW condenser outlet valve M0-3446.

17.0 OPEN the CW pump discharge cross-connect valve MOV-3442.

18.0 STAlt? the west CW pump.

ONI-15 Page 6 of 9
'Revision 5
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19.0 Throttle CW and condenser C outlet valve MO-3444 as necessary
to maintain CCW heat exchanger outlet temperature at 95*F or
less and to maintain the condensers water box pressure less

than 75 psig.
:

20.0 Start a cooling tower makeup pump to refill the cooling tower
basin as required.

~
*

21 0 Provide a portable supply of water to the SW system or CW
system at the following locations to make up for losses in the
CW system.

21.1 SW emergency hose connection supplied from a fire cruck
pump, portable pump, or the fire pumps if operable.

21.2 Cooling Tower makeup saction of the discharge and dilution
structure by using the same as above.

22.0 Observe the Technical Specifications requirements of Paragraph
3.7.4.1.

17. LOSS OF INTAKE COINCIDENT WITH LOSS OF PREFERRED POWER

A. Synptoms

Any of the following symptoms say indi,cate a loss of intake coincident
with loss of preferred power.

1.0 Any of the symptoms listed in Section III.

2.0 Startup transformer #1 and #2 feeder undervoltage.

3.0 startup transformer il and #2 fault.

4.0 Bus El and H2 fault.

5.0 Bus H1 and H2 negative sequence.

6.0 Bus El and H2 voltage 80%. |
.

B. Probable Causes

1.0 Structural damage to the intake structure which results in SW
pump failure.

2.0 Blockage of the intake struccure.

3.0 230 kV line faults.

4.0 Mud flows from volcanic eruption.

.

ONI-15 Page 7 of 9
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C. Automatic Actions

1.0 The affected 230 kV bus is cleared by the automatic tripping of

all oil circuit breakers and the circuit switchers connected to
the busses. ,,

.

ID. Immediate Operator Actions-

-

*1.0 Trip the reactor.

*2.0 Stop both EDCs.

*3.0 Close circulating water (CW) blowdown valve CV-3400.
'

4.0 Carry out required actions of EI-0, Reactor Trip, Safety
.

Injection and Diagnosis.'

5.0 Carry out required actions of CNI-1, Reactor Trip.

E. Subsequent Operator Actions

CAUTION: Until the SW booster pumps are running, there is not
cooling water for the EDGs; therefore, the valve lineup
and starting the SW booster pumps should be completed as

|
fast as possible.

1.0 Place the following pump switches in the PULL-To-LOCK position:

1.1 SW pumps A and 3.

1.2 SW booster pumps A, B, C, and D.

2.0 STOP and PULL-TO-LOCK the jockey fire pump.

3.0 CLOSE the jockey fire pump discharge regulator outlet valve
FP-054.

4.0 CLOSE SW outlet valve SW-248 to the steam genarator blowdown
steam vent condenser.

5.0 Place the cire. water pump switches in the PULL-TO-LOCK position.

6.0 Perform a valve lineup to supply SU from the cooling tower as
follows:

* Required to be memorized.

'
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6.1 verify closed CCW heat exchanger (Rx) water box and high
point vent valves, SW-033, 034, 035, 036, 039 and 040.

NOTE: Af ter the CW flow has been established through the
CCW Ex, venting will be required to ensure the Ex

. is fall. :-

'

6.2 Close SW strainer blowdown to the D and DS alves CV-3722A
- and CV-37225.

6.3 Open CW supply valve to the SW system SW-046 CW supply
valves to SW train A and 5 SW-031 and SW-032.

NOTE: This lineup will provide a flow path from the
cooling tower basin and is sufficient for main-
taining the plant in a hot standby condition
approximately 10 to 18 hours, depending on basin
temperature and connected heat loads.

7.0 Close A and 5 train SCI /SCII isolation valves from service
water.

8.0 Start the EDC(s).

9.0 Start the A and 3 booster pumps.

NOTE: It may be cecessary to defeat the low suction pressure
contacts of PS-3745A and PS-37453 to allow starting SW

booster pumps A and B. Refer to CI-4-3 for steps

required to do this.

10.0 Provide a portable supply of water to the SW system or CW
system at the following locations to makeup for losses in the
CW system. .

10.1 SW energency hose connection supplied from a fire cruck j

pump or portable pump.

10.2 Start a cooling tower makeup pump to refill the cooling
tower basin as required.

11.0 Clear intake structure to service.

12.0 Correct faults with 230 kV system and return to service.

i

!

|
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TRANSMITTAL OF DIVISION OF LICENSING WORX REQUEST

SPECIAL HANDLING - PROCESS WITHOUT DELAY
,

9 $3d - TR 07AN- MT. ST. HIELEMS -SP/#4TAC #-Plant Name-Title

Cescription of review requested:

USGS | F C"w u''P*'t or f a die I'93L*-en.bcl e
A bb

M' /. Re vsb d< of t, c s , st a e. e~sado .
vus d a u h h r% . m m # -wnew dJy donf k

., e
;;' lb vttu My I nbel<s ::ift

~ p enh i,ab g.L,w u umf of | b A.co[tfRequested target date "Owk L' eld d (A%$ C
'

Basis for request date: /

SEQUENCE NAME DATE

^"
1. Originator ~-

2. OR Branch Chief I* / 3-
,

b- I b N/ 7h %, .3. OR A/D
/y / /This action is requested to be added to the revie'w branch's current

commitments

] This action is requested to be completed in lieu of TAC #
for (Plant Name).

NI) UN4. Review Branch Chief -

5. A/D 0M-

6. Division Director # *-

This action is accepted for completion with a target date of

[ This action is accepted for completion with a target date of
in lieu of completing TAC # in this fiscal year

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

,

~

(Reviewer's Name) (RAM.S , Initials)
,

8. Return routing slip to originator ;

1

. .

l
-

FROM C -- / IM)TelF.k MAIL STOP h [ PHONE d73(7 |
,
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Cescription of review requested: ME OM-

USGS | Fe"A
dem. (h hport or padie. hays 4!a.es).4

re ed 5h^t.Revoe(wsp,, ,1 L a h e.
droff

vosof aw &gooGd b ,Pm oM a -& re.vuew d.ryc|ty y/. M.
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. Esvreu uy anbeM :olg
Requested target date hek M of M&S .s o , w ,d o r
Bisis for request date: "8 'Ad"b ' e '''$.

'

SEQUENCE NAME DATE, ,

1. Originator b Irpmmeb ' [M$f J-l7"

2. OR Branch Chief k N. k 2//7/[3R ,

b. ( Qld'ae /G.W [j, 7//7/g 33. OR A/D
,

[ ihis action is requested to be added to the rev e b ranc,h's current
com:it. ents

[ This action is eequested to be corpleted in lieu of TAC #
for (PlantName)

4. Review Branch Chief b. OW

5. A/D bMIbd.-

6. Division Director O ON.

This action is accepted for completion with a target date of
C This action is accepted for completion with a target date of

in lieu of completing TAC # in this fiscal year,

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

*

-

(Reviewer'sName) (RAF.SInitials)-
.

8. Return routing slip to originator *

. -
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; TRANSMITTAL OF DIVISION OF LICENSING WORK REQUEST
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Description of review requested:

/. Re v&.s d<off USGS|FC"A ''P *'t *r f *fm M G - bD-23) .6 Peet Lgdie h93& *'ed h ,h,/vae d Sp s'r, f L or be. dem. (h k
2. }Brveru nay thsk .sult Vas*f an a h Y Yl.ute d d.ty d'*j %

Requested target date "Ou'ck M of M co[-e. wwd ob /. M'
Ba' sis for request date: 0 ' N #" b ' ' ' #2 ''

>

SEQUENCE NAME DATE

1. Originator MWh-

2. OR Branch Chief - b /7/83.-

M G f' f _ ? //''7 /h 3 -3. OR A/D I / '-
--

( ,

[ This action is requested to be added to the review branch's current
commitments

This action is requested to be completed in lieu of TAC #
for (Plant Narne)

OCt30Mi _4. Review Branch Chief '

JP Cnkht5. A/D

6. Division Director YO N
-

-

*

This action is accepted for completion with a target date of
This action is accepted for completion with a target date of
in lieu of completing TAC # in this fiscal year

,

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

.

(Reviewer'sName) (Pkd.S Initials) -
8. Return routing slip to originator

-

. ,

FROM C Mdife/F.k MAIL STOP 7 PHONE &73C7
_
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,

9 $3 - U OM- MT. M. H EF.N5 -SMK17TACl-Plant Name-Title
0

Description of review requested:VSGS|FC"A t'P*'t or 9atdie hey 4 sucl A -&
dm. (h k e~d<d % ?m si- a $2.e.1).

'

d<off
A' ,/. Re vte(w sp,.,1t d e.,Iu,e .

2. Roveru my enhsM Zule vosof %d &x rt.usew of.tydy [Ch. M.. wwd o /.Requested target date *0u d L d * d RMS ro

Ba' sis for request date: @ ~ nenh r , a rJ . .

SEQUE'lCE NAME DATE
,

HQ m'Ol 646' S * l71. Originat:r

k N. k C S-l 7 -C 32. OR Branch Chief

b bGIINdWa NC! 2 -l 7e 83. OR A/D

[ This action is requested to be added to the review branch's current
co mit-Ants
This acticn is requested to be completed in lieu of TAC #
for (Plant Name)

4.ReviewBranchChief(.S )b* M

JP tmut _5. A/D

. YD6. Division Director

C This action is accepted for completion with a target date of
This action is accepted for completion with a target date of

: in lieu of completing TACf in this fiscal year
,

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

.

(Reviewer's Name) (PA"S Initials) -

8. Return routing slip to originator

. ..
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i

|

_



r- . . . . . . ~ - . . . . . ~ . . . . . _ , . .

., ._, _ .. . . . . . . . . . . .

' * Enetosure 2,

_

Rottting Slip AgdkI'

*

'
. (

TRANSMITTAL OF DIVISION OF LICENSING WORX REQUEST
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SPECIAL HANDLING - PROCESS WITHOUT DELAY

TACl-Plant Name-Title 943 - U0 - M.F.M W5-SM4
Cescription of review requested:

Lebe. dem. (h k g*L r% (m Ma a hp.n).L
VEGS|FC"A ''P *'t o r P "td k I'936 act gdrof

h'2.Rovaru/. Re v o b( Sp ,',., { fhd,lu,e ,

sh vos>fau [w- eusew dirdy [e/. M.9 ohew
Requested target date "Cu.ek WJ d MG co[.e mu w.d' o
Ba' sis for request date: 8 7 #"hr,# q.

SE00ENCE NAME DATE
*

C- M#'4N C#4~ M'l2a1. Originator

k ~/r W .9 J 7 / 9 4.2. OR Branch Chief * -
.

b bGIN A+ /$e j // 7 / 8,3 .3. OR A/D
' '

] This action is requested to be added to the review branch's current
ce=it ents

This action is requested to be completed in lieu of TAC #
for (Plant Name)

hb M4. Review Branch Chief -

5. A/D *

6. Division Director ON-

This action is accepted for completten with a target date of
This acticn is accepted for completion with a target date of
in lieu of completing TAC # in this fiscal year

,

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

.

(Reviewer'sName) (PAMS Initials) -

8. Return routing slip to originator

.
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TRANSMITTAL OF DIVIS10% OF LICENSING WORX REQUEST
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SPECIAL HANDLING - PROCESS WITHOUT DELAY
,

M 9 $3d - TR 07AN- MT. ST. HE.FN5 -SP/#17TACl-Plant Name-Title

Cescription of review requested:
/. Re uok d< ait USGS | FC"Adem. (h L.P*'t or Putolle I'w a - ha.r.t).93 0 4 D w cl A3-

,

''

Baaded h fm ca.f ,/a,e i f sg ,',., / L o hc.'p;;' . Roverw nop s hsia .:3r vnof %d hh revuep d.tydy y
Requested target date ''Ou'<k W of M O ro[4 mmt ut /. M..

Ba' sis for request date: @ ~penh t , e q.

SEQUENCE NAME DATE
,

O E"E b ~

'

1. Originator -

2. OR Branch Chief a *
.

bOI M3. OR A/D *
'

.

C This action is requested to be added to the review branch's current
commit.ents

This action is requested to be completed in lieu of TACd
for (PlantName)

4. Review Branch Chief (WM 0.

O I5. A/D '

0 I6. Division Director -

-

This action is accepted for completion with a target date of
This action is accepted for completion with a target date of
in lieu of completing TAC # in this fiscal year

,

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

.

(Reviewer's Name) (RAMS Initials) .
*

8. Return routing slip to originator

-

.
,

FROM C 901felF.h MAIL STOP k d 7 PHONE D 7 2 C#[
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SPECIAL HANDLING - PROCESS WITHOUT DELAY

k 9 $3d - TI 07AN- MT. ST. HEEV5 -SP/ti7TACl-Plant Name-Title
0

Cescription of review rlt
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nwel A8-VSGS|F9"Adom. (h L*P*'t or putdk hay ds 52 22).''. Env&d % fm edMa-
/. Reuob dra
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Ba' sis for request date: T ~panh r , e q.

I SE0VENCE NAME DATE
,

C- U m'at b ~ b 'I
d 1. Originator

N- k 832. OR Branch Chief ,

b bQlNA4 /7h-33. OR A/D .

dThis action is requested to be added to the few branc 's current
comit ents
This action is requested to be completed in lieu of TAC #
for (PlantName)

4. Review Branch Chief (.GHEB) 8. 8o/fardh' %,/n
5. A/D O Y' ' '' ~'-

YO Y '')''

6. Division Director ! -

This action is accepted for completion with a target date'of N/s'3 Id...i. L y/

] This action is accepted for completion with a target date of
in lieu of completing TAC # in this fiscal year

,

7. Return to Review Branch Chief for assignment of reviewer and retention of
work package

pw Reb / av
'

(Reviewer'sName) (PAMS Initials)

8. Return routing slip to originator
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