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Pressure Flushing in Reservoirs
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Pressure Flushing in Reservoirs
with Partial Drawdown

* This condition will increase water velocity
through deposited sediments, redistributing
sediments in the lowered pool and transporting
some sediment below dam

Pressure Flushing (Partial Drawdown)
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sediment, it does remove
sediment appreciably.




Cherry Creek Flush

*Pressure flush to maintain operational
capability at low level outlet

- Every year alternating high (1300 cfs)
and low (250 cfs) flow
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Cherry Creek Flush




Monitoring

* Flow rates during flush
- Before and after surveys
* Reservoir Sediment Sampling

* Physical suspended sediment
measurement

*LISST ABS continuous suspended
sediment measurements

* Cross sections before and after
 Bed Material before and after



Cherry Creek Flush: Flow Rate

USGS 867136080 CHERRY CREEK BELOW CHERRY CREEK LAKE, CO

2000,00

T 1000.00 F i &
<]
fx} \ 1
\
4 J 'J Y l\ 'I
5 ' | "
a 166,60 J \\ \
- .. —— J \
g .‘-\‘\_‘-——‘—
h T —
= 16,00
L
-
o
% 1,00
[
0
i
Q
7]
L)
= 6.10
808:00 84:060 88:08 12:68 16:00 20:008 08:00
Hay 23 Hay 23 Hay 23 Hay 23 Hay 23 Hay 23 Hay 2¢
2018 2018 2018 2018 2018 2018 2018

-=== Provisional Data Sub_ject to Revision ===--

Hedian daily statistic (58 years) * MHeasured discharge
—— Discharge




Cherry Creek Flush: Reservoir
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Cherry Creek Flush: Multibeam
Survey
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Cherry Creek Flush: Elevation Change
for small flush undetectable

Legend“'-
Elevation Change (ft)




Suspended Sediment Concentratlon
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Erosion during pressure flush

e Far from intake:

Vreservoir — Q/ Areservoir = 0

At intake gates:
Vintake = Q/Aintake ~ high

e Between near and far:
V x r—2

Velocity quickly decreases with distance
from intake



Geometry of cone
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Shihmen Reservoir in Taiwan

e Location

« Taoyuan County
 DaHan River
* Build in 1956-1964

* Functions
* Municipal Use & Irrigation
 Power Generation
* Flood Protection
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Shihmen Reservoir
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Normal Scene: Clear Water




During Typhoon

Large amount of sediments enters reservoir during large storm
+ Photo: during typhoon & & (July 2005)




What’s Happening?

eCoarse Sediments Were Blocked

Upstream or Deposited In the Delta

* Up to 123 check dams were constructed
upstream to reduce the sediment supply to
Shihmen Reservoir

~ 35 million-m?3 in storage capacity

.,A;\t” check dams were almost full by 1996 (Z {HES

)

eFIne Sediment Enters the Reservolir in
the form of Turbidity Current



Fine Sediment Turbidity Current

 Formed when a turbid stream enters a less
turbid larger receiving water
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Consequences

* Loss of Reservoir Capacity
» More than 30% capacity has been

lost by 2009
» Another 25 years estimated life
(195m)
» Water Supply and Quality
Issues
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Increased Sediment Supply

* 4 time more than the original estimate

» Impact of 921 Earthquake (in 1999; 2,415 death)

» Steep Watershed Valley
» Geological Weathering and Climate Change
» Landslides and Soil Erosion




Typhoon Aere

« Time: August 23-26, 2004 Rainfall: 973 mm

- Peak Discharge: 8,594 cms Deposit: 27.9 mill-m3
* Reservoir Capacity Loss: 11%

- SSC > 100 g/L for 3 weeks




Government Mandates after Aere

25 billion NTD ( ~ 780 million USD)
Water Supply Ensured (>1 million people)

Reservoir Life Extended/Sustained



Authorized Projects

Upstream
 Watershed and Land Management

*Reservoir: Desilting
* Dredging
« Existing Outlet Modifications
New Bypass Tunnels (Desilting)

Downstream



Existing Outlet Modifications

« Powerhouse Intake

* One of the two intakes (#2) is dedicated for sluicing
« 300 cms capacity; 171 m EL

* Permanent River Outlet
« Up to 31.5 cms; 169.5 m EL (rarely used before)

* Diversion Tunnc¢’

2,400 cms capacity M‘“"'w d
- 220 mEL e, ST \
«  Under Study: 190 m E ¥
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* Spillway S e PP
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« 193 mEL & Up
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New Bypass Tunnels (Desilting)

*PlanA,B,Cand D (A & B are out)
* Typical Design: 12m diam; 1600 cms capacity




Sediment Pass through with
Turbidity Currents
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Flushing during spillway flow
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