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Sediment Transport Analysis 3
Study Objectives

* Assess suitability of previously published sediment
transport relationships - update if necessary

* Select most appropriate sediment transport relationships

* Estimate annual loads under pre-Project and Maximum
Load Following OS-1:

— Silt and clay /wash load (suspended load)
— Sand load (suspended and bedload)
— Gravel load (bedload)
* Preliminary estimate of the overall sediment balance in
the Middle and Lower Susitna River segments:
— Pre-Project hydrologic conditions
— Maximum Load Following OS-1 hydrologic conditions

SUSITNA-WATANA HYDRQO Clean, reliable energy for the next 100 years.
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5

USGS Sediment Transport Data Summary

Number of Samples

Suspended Silt/Clay Suspended Sand Bed-load Sand Bed-load Gravel

Pre-1985 | Post-1985 | Pre-1985 | Post-1985 | Pre-1985 | Post-1985 | Pre-1985 | Post-1985

Susitna River at Gold Creek 1962 - 1986
Chulitna River near Talkeetna 48 2 46 2 48 0 48 0 1973 - 1986
Talkeetna River near Talkeetna 53 23 56 22 45 0 40 0 1967 - 1995

Susitna River at Sunshine 52 2 53 2 50 0 50 0 1971 - 1986
Yentna River near Susitna Station 24 1 24 1 13 0 13 0 1981 - 1986

Susitna River at Susitna Station 37 9 35 9 13 5 13 3 1975 -2003

Record

Gage Name
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Previous Study

USGS OFR 87-229 e e
° P ri m a ri Iy u Sed d ata fro m DATA FOR WATER YEAR 1985 AND TRENDS IN BEDLOAD DISCHARGE, 1981-85
ea rly' to mid'19805 U.S. GEOLOGICAL SURVEY

Open-File Report 87-229

 Sediment load computed
for single year (1985)

e Divided total sediment load
iInto 4 components:

— Suspended silt/clay
— Suspended sand e

— Sand bedload
— Gravel bedload
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Current Study

 Updated data sets to include newer data

 Updated sediment load rating curves
Where approp”ate . Susitna River at Gold Creek (USGS no. 15292000)

Susitna River near Talkeetna (USGS no. 15292100)

* Annualloads: 61-year extended record . . Bedioad rovel
* Applied MVUE bias correction to rating g
curves

o
%
— Increases loads by 15% to >200% i -
compared to regression line, depending i
on scatter in base data set

* Divided load into 3 components: ‘
— Silt/clay (Suspended load) | -

— Sand bed material (Combination of
suspended and bedload)

— Gravel (Bedload)
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Susitna River at Gold Creek

Susitna River at Gold Creek (USGS no. 15292000) Susitna River at Gold Creek (USGS no. 15292000)
Susitna River near Talkeetna (USGS no. 15292100) Susitna River near Talkeetna (USGS no. 15292100)
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Chulitna River near Talkeetna

Chulitna near Talkeetna (USGS no. 15292400) Chulitna near Talkeetna (USGS no. 15292400)
Chulitna River below Canyon near Talkeetna (USGS no. 15292410) Chulitna River below Canyon near Talkeetna (USGS no. 15292410)
Suspended Silt/Clay Suspended Sand
Yo » Lio%am
. s - . A ||
y > 8 e w6 s
TS | TN | trpsetwr " TS || tipaatwr ¢ évv'
100000 © | VANE Lot Tirmate s6a bad o AL Lt P -~
§ St (A Dutx g St (AN Dutx
i i
t ] 100
108 w.'.':,; s = P w;':,; s Vaaw
Chulitna near Talkeetna (USGS no. 15292400) Chulitna near Talkeetna (USGS no. 15292400)
Chulitna River below Canyon near Talkeetna (USGS no. 15292410) Chulitna River below Canyon near Talkeetna (USGS no. 15292410)
Bedload Sand Bedload Gravel
l . Uses oW g . Ans Y
SO0 | 5 {1907 Saton - - 0T+ s | 10T Lt ._f."
b AR ki frads —— e || n MR Gt et =
._' . * % Yoo
= Mo tew tets arce 1985 - Mo rew tets arce 1988,
(R ua {00000 1o A 100000
Docherge. Q k| Dicherge. Q|

SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years.




Talkeetna River near Talkeetna N

Talkeetna (USGS no. 15292700) Talkeetna (USGS no. 15292700)
Suspended Silt/Clay Suspended Sand
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Susitna River at Sunshine N

Sunshine (USGS no. 15292780) Sunshine (USGS no. 15292780)
Suspended Silt/Clay Suspended Sand
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SUSITNA-WATANA HYDRO

Yentna River near Susitna Station

Yentna River near Susitna Station (USGS no. 15294345)
Suspended Silt/Clay
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Susitna River at Susitna Station .

Susitna Station (USGS no. 15294350) Susitna Station (USGS no. 15294350)
Suspended Silt/Clay Suspended Sand
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Sediment Transport Relationships 14

Gage Name Silt/Clay

4.49E-9 Q**

Susitna River at Gold Creek 6.97E-10 Q> 1.09E-11 Q%% 1.89E-20 Q*&
1.02E-11 Q*1°
5.1E-6 Q> 2.6E-9 Q%%
Chulitna River near Talkeetna 1.12E-7 Q%58 1.01E-5 Q%™
3.51E-12 Q83 1.23E-14 Q*%
2.17E-5Q'#
Talkeetna River near Talkeetna 2.33E-8 Q%' 2.58E-6 Q*% Parker Equation
1.43E-12 Q*%°
3.11E-17 Q*Y7
Susitna River at Sunshine 2.29E-8 Q%% 3.28E-6 Q%12 8.16E-4 Q"%
3.68E-2 Q8%
Yentna River near Susitna Station 1.27E-7 Q** 4.10E-6 Q™ 1.93E-4 Q' 1.99E-9 Q**
Susitna River at Susitna Station 4.49E-8 Q> 3.31E-3Q"* 4 45E-7 Q% 4.85E-10 Q%4

from Knott et al (1987)
New Regression

Q = Water discharge in cfs

Sediment load in tons/day (tpd)
\_4/
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WY 1985 Sediment Load Comparison
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Gold Creek Annual Sediment Load
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Sunshine Annual Sediment Load

Pre-Project
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Susitna Station Annual Sediment Load
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Chulitna Annual Sediment Load
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Talkeetna Annual Sediment Load

SuolljIN

SuoijIn

(1-2408) dwnjop 1238

(suoy) O ‘a81eydsiq Juawwpas enuuy

- = = = \Water Volume (acre-ft)

[ Suspended Silt/Clay

[/ Suspended Sand

[ Bedload Sand

N Bedload Gravel

SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years.




Yentna Annual Sediment Load 21
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Average Annual Load
Pre-Project
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Average Annual Load
Max LF OS-1
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Average Annual Sand Load

(Including estimated annual sand load from ungaged tributaries)
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Average Annual Gravel Load

25

(Including estimated annual gravel load from ungaged tributaries)
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Sediment Transport Analysis

Conclusions
* Dam will trap all sand/gravel load and most (~¥90%) silt/clay
load.
* Impacts to sediment balance:
» Greatest in Middle River
» Diminish in downstream direction

Approximate Sediment Loads under Max Load Following OS-1

as % of Pre-Project Load

Location Silt/Clay Sand Gravel
Below Watana Dam 10% 0% 0%
Gold Creek 16% 15% 7%
Sunshine 82% 82% 51%
Susitna Station 92% 91% 80%

\_4, -
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Sediment Transport Analysis
Conclusions

* Timing of effects:
» Discharge - immediate for all sizes
» Silt/clay supply - Immediate

»Sand supply - Near- to intermediate-term (less
than decade?)

» Gravel supply — Decades(?) in lower part of
Middle River and Lower River

SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years




Sediment Transport Analysis
Conclusions

* Sediment Transport Balance
» Silt/clay load supply-limited
»Sand load supply-limited to at least Sunshine
» Gravel load capacity-controlled

SUSITNA-WATANA HYDRQ Clean, reliable energy for the next 100 years




Sediment Transport Analysis %

Conclusions
Sand Load 800
. . ge)
« Approximately in £ 700 i
-
balanc_e through 2 2600 [ mpre-projec
Sunshine £ " 500 | MMaxLFOs-1
 Excess load 2 400
» Sunshine to Susitna "'_; 200
Station: 2
o Increase from ~560k tons to 2 200
~690k tons 100 91
00 0
O [ . [
Middle 3 Rivers Sunshine
River to to Susitna
—Z Sunshine Station
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Sediment Transport Analysis

Conclusions
Gravel Load
K 300 m Pre-Project
* Approximately in balance € 700 | @MaxLFOS-1 |g67
. [7,]
through Sunshine T 3 600 59
c =
« Slight increase under Max S F 500
LF OS-1 §
S 400
* Excess load L
i ) © 300
» 3 Rivers to Sunshine: 3
o Increase from ~590k tons to é 200
~670k tons 100
> Sunshine to Susitna 0 6
) 0 !
Station: , _ _
Middle 3 Rivers Sunshine
o Decrease from ~250k tons to ) )
~170k River to to Susitna
| tons _ :
= Sunshine Station
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END
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