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18 May 1980

Eruption removes
estimated 0.67 mi3 (3.7
pillion cy) of material
from volcano

Pre-eruption elevation-
9,677 feet

Post eruption elevation-
8,363 feet




e .

uake - 5.1
- Debri anche - 3,700 MCY

Ash‘@/erage 22,000 Sguare Miles

[Lahars
Toutle Damage
Cowlitz Channel Capacity
Columbia Navigation Channel







IMmEediateMictionsiafter 1980 Eruption
B Dfele ge ©olumbie| River navigation channel
Y IDredgeneewlitz River channel
HIOUGENRIVEr SUMPS

Additional’EC Storage U/S on Cowlitz River
Levee raises on Cowlitz River
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2VActions afiter 1980 Eruption

Jlants; for: interior flooding
nels for Coldwater and

PUMPIRGGIFSpIrit 1.ake
N1 & S1 Small Retention Structures




IHENYISIENPHOJECE GOzl

e o . -
lIGNNENage sediiments eroded from the
SHAEewnsavalanche and downstream

DARKAEEPOSItS

to: maintain autherized levels of flood
protection on the Cowlitz River and

to maintain full navigation depths on the
Columbia River




LexingLon
Castle Rock

Navigation - Columbia River




Debris Avalanche




mprovement

And... :

Monitor

Re-evaluate flooed risk when the SRS starts passing
mediumj/course sand

Identify and evaluate remedial actions if needed




EeVelsyeii Protection

cations 00 Vear+:

Ajﬂ@tions < 7 - yezr

Project Atithorzed LoP (= 106 kcfs - 117 kcfs)
Kelso 143 - year
Longview 167 - year
Lexington 167 - year
Castle Rock 118 - year




Pass the PMF - 213,000 cfs
Passithe OBM - 228,000 cfs
Sediment Yield and Deposition
Fish friendly spillway




Phase Il — Gravels and cobbles

Phase Il — Sands & Gravels

SPILLWAY CREST

Phase | — Most sediments deposit



ealimeERREERtioRsStructure - 1989
- -

Dam Crest Elevation - 999 Fget NGVD
. —=Spillway S _
Crest Elevation - 940 Feet NGVD -

Crest Width - 400 Feet
Slope 7% for 2000 foot length

Total drop 140 Feet
Initial water storage - 25,000 AF
Sediment Designi Capacity - 258 MCY










wiitz LLevel of Protection at issue

I00GEkNTaZard Study)

Actions

Update Engineering Data
Evaluate Conditions e Estimate Potential
Recommend Next Action




Bevation, fest H.G%.0.

SRS Sediment Profiles
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Bevation, fest N.G.4W.0.



t Change 2003 to 2005

Sedimen

Sediment Retention Structure

Sediment Change (In US. Survey Feet)




SedimentyieldiReanalysis - 2002
shangedieonditions
SREVEWELAIOoN

"~ | :
ChapnRellgeometry, and armouring

Janel reughness
SRS Filling

Sediment at SRS spillway: crest
Cowlitz bed material
Risk evaluation




RE=Analysis - Products

ment, Yielc

of Debris Avalanche - 1998

ebris Avalanche - 2000

Upa pyarologic Data

Re-evallaté Future Flood Risk - Cowlitz
HEC6
FDA

Recommendations for

Future Action




Jounr S rJQ ns ERgineering Reanalysis (2002)

itZRIVer
Channel surveys NF Toutle River (SRS),
Cowlitz River

Monitoring gages on Cowlitz River




Sieft Riietection

LOCATION

Kelso
Longview
Lexington

Castle Rock

Authorized
LoP

(Years)

143
167
167
118

Nov 2004
Update

(Years)

259
277
230
209




Assessment

Action




Monitoring/Assessment/Action

* Monitoring — data collection and field
observations
« Assessment — qualitative analysis of data
collected
— Specific gage analysis from monitoring gages

— Geomorphic assessment = field observations + bed
material samples + USGS suspended sediment data

— SIAM model uses data collected. The model should
confirm and support observed geomorphic trend.



Monitoring/Assessment/Action

* Action - 2 possible outcomes

— Assessment concludes aggradational trend in
Cowlitz threatens authorized level of flood protection
provided by levees. Action — immediate measures,
followed by alternative study

— Assessment concludes that channel is stable or
aggradation/degradational trends do not threaten
authorized level of flood protection provided by
levees. Action — Continue monitoring



Data

Bed material samples
Suspended sediment data
Monitoring gage data
Hydrosurvey data

Bottom sediment classification
mapping




Sediment Impact Assessment
Module

Hydraulic Design - Sediment Impact Assessment Model i - |5 |1|[
File Twpe Options Yiew Help

Title: [Cowlitz Breach HD File: [H:ACowiitz SlaMAmsh siam, O Shart 1D: |Cowlitz W' 2002
Sed, Reach: |15_1 ta17.4 j Plan Mame: IW“H 2002 prafiles j |.f\.|:||:||_l,J| I pidate: Pl I

Plan File: [H:\Cowitz SlaMAmsh siam.o03 Compute.. | Tables.. | ]
River: ICowIitz j Us H51|1?.4 j j
Reach: Iupper j DS F‘53|15.1 j

Bed Matl | Hvdia | Sed Pron | Sowces| Hudraulics

Sampling |5-2 zand from bar Aug 2EIEI-j D iél:‘{l

Cla diam. (el %Finer |

1. Claw 0.004

2 WEh 0008

3 Fid 00e

4 b4 0032

5. Ch 0.0EZ5 01

E WES 0125 1.1

EAES! 025 16.2

2. MS 0.5 1.2

9.CS 1 974

0CS 2 931

1. %FG 4 93.3

2 FG g 933

2 MG 16 933

4 CH 22 100

B WG B4 100

16 5C 128 100

17 1C 256

T |
20.LE 2048 Plat...

9682026.80, 339991.70 -
KN | r




SIAM inputs

Hydraulic Design - Sediment Impact Assessment | = |5’ |5|
File Type Options \iew Help
Title: [Cowlitz Breach HD File: JH:\Cowlitz SlatYmsh siarm, b0 Short 1D: | Cowlitz 'why' 2002
Sed. Reach: |15_1 o174 j Plan Mame: |'W'1’ 2002 profiles j Apply | | pdate Plat |
Plan File: [\ Cowite G18Mwmsh siam 03 Compute. . | Tables .|
River: IE.;.wmz j us H51|1F.4 j B
L P
[ ~| DS RS: -
Reach. Iupper J |15'1 J Bed Material Gradation, 5-2 sand from bar Aug 2004 1o =l
Bed Mat! | Hudro | SedProp | Seurces| Hudraulics CBial] Tablel
Sampling |5-2 v 8l i j
I sand from bar Aug EDDJ D _ﬁlb{l 100 Gradation - =
- o ] gend
Cla diamn. [miml Finer |
1. Claw 0004 ’
> UEM f00E Gradation
3 Fid 006 1
4 b 003z &0
5 Ch 0.0R25 01 1
B YWES 0125 1.1
7.FS 025 1E.2
2. MS 05 21.3 1
9.C5 1 97.4 = 07
10 WS 2 991 P 1
1 WG 4 99.3 ic
12 FG ] 993 =
12 MG 16 993 o .
14 CH 3z [ a0+
160G £ e ]
16.5C 128
17.LC 256
18.58 512 ]
19, B 1024 04
20 LR 2048 ]
0316 00 HE 1.00 R 1 10.0 26 100
\ tedian Particle Diameter, mm 37,8875 -
ER R LlJ
F

Bed material
samples

1003752.00, 363056.20 'j




Ty L LU pLF L] LIS L UL LI LU LU

370000

360000

350000

340000

330000

320000

310000

300000

N 7 \
Bereg, 4?:E§;ﬁ§ﬁ:j,
\ e
ks 19.8
Legend \
Stream 6.6
=] 18,5 i /7
S Urbanized Area —
5 ' &r, Lake\,/"“\j
Urban Cluster
4B Sediment Sarnpling / ,L>
g ™ 15.3 »
g
mg‘%’
%2z
: NG,
: Vst =
B A
()’\_I\
Lanigvieyy

% HH_CE-‘.Qme.I'a Rirer
EY

290000



SIAM inputs

Hydraulic Design - Sediment Impact Asses nt | ;lilll[

File Type Options ‘iew Help

Title: [Cowlitz Greach HD File: [H:\Cowlitz SlaMbmsh siam h01 Shart 1D: | Cawlitz W 2002
Sed Reach: [151ta17.4 =] PlanName: [ 2002 profies =] Apply | [ Updie Piot |
Plan File: JH:\Cowlitz SlaMymsh siam.o03 Compute... |  Tables.. | |
River [ Cowitz ~|Usks:|174  ~| = el
Feach: Iupper x| D3 F‘51|15_1 | ™ puration Curve, Hydro Reach 4 i 10| x|
Bed Mat!| Hydio | SedProp | Sources| Hudraulics Plat I Table| &
” Duration Curve =
Dur. Curve |H_I,Jdm Feach 4 y 40000 7 Legend
Profile Ch@ | Duration | Temp |« A

PF1 2976 20 %5 35000 4 Approz. Curve

FF 2 4457 2 5 Durstion

FF 3 4574 2 55

PF 4 4537 20 55 ARG

FF& 4862 20 23] hppm:.;. Curve

PF B 7416 20 55 25000 1 (307.04, 27313.92)

FF 7 10982 2 55

FF 8 12259 2 55 20000

PF 3 12533 20 55

FF 10 12897 2 55

FF 11 14536 20 55 150007

FF12 16443 2 55

PF13 16534 o0 sl 10000

[Po | .
o T T T T T T T !
\ a 50 100 150 200 250 300 350 400
- tion, days, Discharge, (cfs) -
| | 3
Flow duration curve —
di t vield
S e I m e n yl e 1082872.00, 35657910 'j



SIAM inputs

Hydraulic Design - Sediment Impact Assessment Model Ai[ﬂ[
File Twpe Options Yiew Help
Title: [Cowiitz Greach HD File: H:WCowlitz S1AMSmsh- siam.h01 Short |D: |Cowlitz ' 2002
Sed Reach: |‘|5,‘| to17.4 j Plan Marne: IW’Y 2002 profiles j Apply I pdate Elat |

Plan File: H:\Coalitz SlAkdhmsh siam.o03 Compute. .. | Tables... | _

River:  |Cowitz ~JUsRSf17.4 -] 5
Reach: |upper j D3 F‘53|'|5.‘| ﬂ
Bed Matl | Hudio  SedFrop I Sources | Hwdraulics
Prap. Group [ISehil - D iﬁ -

Tranzpart Function: I Laurzen [Copeland] - I
Fall % elocity Method: IDefauIt 'l
‘wash Load Mar Class, Diameter: IF, FS.0.25 'I

S pecific Gravity: |2.85
Cohe. Fines[opt]:l

Sediment properties — Define '’

transport function and largest
Wash Load size fraction —
typically d10 from Bed )

Material sample 1083349.00,388515.Si'j|




SIAM inputs

Hydraulic Design - Sediment Impact Assessment Model - IE’ Iﬂ
File Type Options ‘iew Help
Title: [Cowlitz Sreach HD File: JHACowlitz Slatymsh siam k0T Shart 1D: |Cowlitz W' 2002
Sed Reach: [15.11017.4 =] PlanName: [ 2002 profiles =] Apply | ipdate Fiot |
Flan File: JH:ACowltz SI&Mbmsh siam.o03 ‘Copiis ] Tables |
Riiver; I[:gwmz ~|us FES:|1?_4 j =
Reach: |upper ~|osRsis1  ~]
BedMatl | Hydro | Sed Pron Sources | Hydraulics Source IUSGS td easured SUSDEJ | |
Source Group IT-:-utIe Wi 2002 mea: J | | Type IUpstream J
M T Wultil Cla i (] tonsur |
e [ e LTI T Claw 0,003 7033453
eazured Suzpe Upstream 1 L 7 0005 444507
Estimated Bed Material | Suface 1 3 Fi 0011 4816468
4, b4 0.023 370497 5
5 CM 0045 7409951
B WFS 00838 FRA746.3
7.FS 0177 5927961
a3 0354 296395
9.C5 0.707 148199
10 %CS 141 37049.75
11 YFG 283 135.71
12, FG 566 124.95
13 MG 113 25
14.CG 226 10
15.%CG 453 3
LI 16 5C 905 1
17.LC 181
BaE—x |
<< Define New Sediment Sources | 20 LE 1450 Ok
| |\w 2002 total meas susp - 3704975 tors =]
r_,

" tonsl/yr by size fraction For Cowlitz R it will
be sediment load from Toutle R

Tower Road observed sediment data will be
_used to develop sediment load ——




USGS observed suspended sediment
data — Toutle R @ Tower Road

100000

10000 -

—
o
o
o

100 -

Suspended Sediment (mg/L) /

—_
o

® WY2002

— Power (WY2002) 1

100

1000

Discharge (cfs)

10000

100000



Toutle River source load

Wash load = suspended sediment data =
measured load (USGS observed data)

Bed material load = unmeasured load
estimated using data from sampling
(Modified Einstein)

Total Load (tons/yr) = measured +
unmeasured by grain size class



SIAM inputs

Hydraulic Design - Sediment Impact Assessment Model | 8]
File Type Options View Help
Title: [Cowlitz Sreach HO File: |H:\Cowlitz Slakmsh siam. k01 Short 10 IEDWIitzW’Y 2002
Sed. Reach: |15_1 o174 j Plan M ame: IWY 2002 profiles ﬂ Apply | |pdate Flat |
Flan File: JH:MCowlitz SlaMymsh siam.o03 Tables... |
River: Il:owlitz j s H53|1?.4 j
Reach: [upper ~|DsRsf151 -]

Bed Matl | Hudro | SedProp | Sources  Hydraulics

Dur. Curve |H_I,Jdn:| Reach 4

Profile FF 1 FF 2 FF 3

Discharge 2976 4487 4679

Hyd Depth 4.05 4,95 R0
Area 1312 1682 1723
elooity 246 268 271
Hyd Radiuz 4.0 489 5.00
Top Width 2599 316 7
et Perim 302 320 321
Fiic Slope 00003986 0.000629  0.000608
nalue 0.0292 0.0292 0.0292

»

w1 o] | Hydraulic Properties — Steady
| state HEC RAS profiles

Used to compute sediment
transport capacity in sediment
reaches

{1 P e



SIAM outputs —
AggradatlonlDegradatlon

Total Bed Materlal Budget - EDW|It22l]l]5
File Twpe

HO File: Tl Reaches .. | Agagradation/Degradation [fons/pear]
Table | Biot |

4e+006 4e+006
Je+005 3e+006
2e+008 2e+006
1e+005 1e+006

Lower reaches - aggradation

-1e+006 -1e+006
-2e+006 -2e+006
-3e+005 -3e+006

0to 4.9 S0to9.0 9.3to 1455 15110174 17710 208

Upper reaches - degradation

B Cowiitz vy 2002

Cloze |




SIAM outputs — Local Balance

| Reach Supply and Balance EnmltzZDDS

File Twpe

HD» File Tl RHeaches ... | Reach Supply and Balance High amount Of waSh
load (supply) in upper

e | e | S -
Aggradation in lower Cowlitz (yellow bars)
e —— Cowlitz R / /

4e+006

4e+005
‘ . Local Supply

Annual Capacity

2e+005 - - — 2e+006 I Bed Supply
Wash Supply

. Source Accum

Local Balance
o ANl < Hem  RER NN N

-2e+006 /

-de+005 -de+006
Oto48 ‘Jto20s

Degradation in Castle Rock

-2e+006

reach




Cowlitz R Bed Profiles — 1996 vs

2003 (from HEC RAS models)

Lexington reach
+231,800 yd3

Castle Rock reach
~ 203,300 yd°

— 2003 — 1996
Kelso-Longview reach
+ 170,843 yd3




Cowlitz River at Castle Rock
(USGS gage)

+ 1986-1995
= 1996-2003







Flushi@ FIows (Mossy Rock)

Levee Improvements
Dredging
Raise SRS




