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Presenter
Presentation Notes
This talk was prepared for an initial briefing to the new congressional staffs, May 2011.
 The purpose is to summarize the water management activities for Little Rock District using the White River System of reservoirs and the MKARNS as focal points.
 The spring flood of 2011, which is ongoing, is added to the discussion for reference.
 The discussion is going to begin with an overview of reservoir regulation in general and then move more specifically into operations of the White River and the McClellan-Kerr Arkansas River Navigation System (MKARNS).



BUILDING STRONGg,



Presenter
Presentation Notes
This talk is going to begin with an overview of reservoir regulation in general and then move more specifically into operations of the White River.  I have set up this presentation to address frequently asked questions that we often get in reservoir control and that you may have had yourself.  These presentation are helpful since they give me a chance to address these questions with data and visual aides rather than just trying to explain it in words over the phone.


Typical River Basin
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Presenter
Presentation Notes
This is a schematic of a TYPICAL river basin showing a lake in the upper portion and it’s associated drainage area, and a point some distance downstream that we call a regulating station.
The regulating station is typically located at a point immediately upstream of a major damage center or near the confluence of a major tributary. 
When basin rainfall creates runoff and causes a rise in the river downstream of our dams, we reduce or stop releases from the projects and trap the inflow coming into the lakes.  We hold that water until the river downstream at the regulating station  has receded to a non-damaging stage.  By holding back the runoff that we can, downstream stages are held to lower peaks than would be experienced under natural conditions.  As channel capacity allows, we start to make releases to evacuate the water from the flood storage zone at a rate that when combined with the uncontrolled runoff, the regulating stage is not exceeded.
Our flood control releases are keyed to prevailing and forecasted conditions at the regulating station and take into account the runoff occurring below the lake - which we refer to as uncontrolled runoff.   



Typical Multi Purpose Project
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Presenter
Presentation Notes
This is a schematic of a typical multi-purpose project, such as we have on the White River.
  You will notice that the lake has 4 zones:
 the INACTIVE POOL which is defined by the river channel on the lower side and by the lowest elevation at which generation can occur on the upper side;
 the CONSERVATION POOL which is defined by the top of the inactive pool on the lower side.  The top of the conservation pool is determined based on the volume water required to sustain the authorized purposes during the Drought of Record.  In the case of the White River Projects, those purposes are hydropower and water supply; while operating in this range of the pool, the Corps’ water management responsibilities are primarily to monitor how the resource is being used and ensure each user has access to their purchased storage.
  The FLOOD POOL is sized based on certain hydrologic criteria and economics.  The flood pool consists of 2 zones - the lower zone is where we intentionally hold water during an event until the downstream conditions allow us to release it in a controlled manner.  The top of this zone is typically defined by the top of the spillway gates in their closed position. 
The upper zone, the INDUCED SURCHARGE zone, is an area where we actually add to the storage of the project by opening the spillway gates - raising the top of the gates.  We do everything we can….without endangering life or property…..to avoid operating in this zone.



Typical River Section
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Presenter
Presentation Notes
Without getting too simple, let me just point out a couple of things on this slide:
  In any reach of a river, you typically have 4 naturally-occurring zones that are influenced by the actions of a river:
 you have the CHANNEL that typically has well defined top banks as a result of frequent filling;
 then there is the MARGINAL area immediately above the top banks.  This area typically holds wetlands and is subject to frequent flooding.  Due to the obvious rich soil conditions in this zone, some of these lands are actually being farmed.
 Then there is a FLOOD PRONE area that, although flooded less frequently than the marginal area, it is flooded enough that a secondary top bank is often present.
 Above that area is the PRIME CROPLAND area that is only flooded enough to maintain a rich soil that is excellent for farming.



Typical Regulating Station
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Presenter
Presentation Notes
As I stated earlier, we try to pick regulation stations at a point downstream of our projects that is representative of major damage centers.
 Various stages are established at those stations which relate to the 4 zones I just described and are tied to the seasonal variations in activity in the basin.
 For example, typically during the winter months, there is very little agricultural activity in the White River Basin.  As such, we can make flood control releases to a much higher stage during the winter than we can during the spring or summer.
 Like wise, During the spring-summer-fall timeframe, agri activity in the White River basin is at its height and our releases must be throttled back to prevent flooding of those operations.



White River Basin and Projects

Aokl '_ Bull Shoals Dam

E.

Lo
PR, Table Rock Dam
¥ *' e
/r—/ Buffalo River = =
l‘l_.'



Presenter
Presentation Notes
Let’s show how all this “Typical” information applies to the White River Basin
There are 5  multi-purpose projects and 1 Flood Control Only project in the White River Basin.  From a water management standpoint, this is one of the most complicated systems in the nation.
  Releases from these 6 projects all eventually traverse the White River to the Mississippi River.  We key our releases from these projects to conditions at the following regulating stations:  Clearwater to Poplar Bluff on the Black River; Bull Shoals and Norfork to Newport; and Greers Ferry to Georgetown.
  It’s interesting to note that at Newport, there are 19,812 sq mi in the basin.  Of this, we only control runoff from 7,842 sq mi, or about 44%.
  At Georgetown, the total drainage area is 22,335 sq mi and, having added the Greers Ferry basin at this point, we control the runoff from 9,825 sq mi (44%).
So, how do we know when we should store water, and when we should release water?  THE WATER CONTROL PLAN


White River System

» Operated as a SYSTEM of reservoirs

» Beaver, Table Rock, Bull Shoals, Norfork are a 4-lake subsystem
» Greers Ferry
» Clearwater

= “Comprehensive” system of water control regulation

» encompasses the entire White River basin
» 1 water control plan

= QOperation of the system is VERY COMPLEX

» vast basin—approximately 27,818 square miles

» diversity among its users
e Small businesses
* Riverside residential areas & communities
In-lake & tailwater recreation
Agriculture
Navigation

Environmental
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Presenter
Presentation Notes
SYSTEM is the key. The lakes are not operated individually. 
 Release from BV depends on the lake level in TR and BS
 Release from TR depends on the lake level in BS
 Release from BS + NF depend on the stage at Newport and the time of year

DAM			   Storage		Comparison	
Beaver	   	   287,800 AF		1/3 of Table Rock
Table Rock	   	   760,000 AF		1/3 of Bull Shoals
Bull Shoals	   	2,360,000 AF	
3-Lake System	3,407,800 AF		70% is in Bull Shoals
Norfork	   	   732,000 AF		1/5 of 3-Lake System
Greers Ferry	    	   934,000 AF  			


White River
Downstream
Regulating Stages
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White River Basin and Projects
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Presenter
Presentation Notes
I mentioned before, as channel capacity allows, we start to make releases to evacuate the water from the flood storage zone at a rate that when combined with the uncontrolled runoff, the regulating stage is not exceeded.  
To determine the rate that releases can be made we have to look ahead 2 days to see how much water will be in the river at Newport, and combine releases with that uncontrolled runoff to maintain and hopefully not exceed the regulating stage.   
Remember,at Newport, we only control about 44% of the runoff from the basin at that point.  
Therefore we have to have a good estimate of the runoff from the other 56% in order to accurately determine release rates.  The National Weather Service provides that  forecast, and we communicate regularly and often with them to share information.



Newport Regulating Stages
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1 Dec thru 15 Apr - regulate to higher of 21 ft or natural crest up to 24 ft

15 Apr thru 1 May - regulate to 14 ft, UNLESS 4-lake system storage is greater than 50% full, then regulate to 21 ft

1 May thru 7 May - regulate to 14 ft, UNLESS 4-lake system storage is greater than 50% full, then regulate to 18 ft

7 May thru 15 May - regulate to 12 ft, UNLESS 4-lake system storage is greater than 50% full, then regulate to 14 ft
» 15 May thru 1 Dec - regulate to 12 ft, UNLESS 4-lake system storage is greater than 70% full, then regulate to 14 ft
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Presenter
Presentation Notes
The Water Control Plan for the White River basin was revised effective 1 December 1998.  Those revisions are reflected in this slide of the rule curve at Newport.

 The base plan is depicted by the blue line on this slide and reflects the seasonal variation in allowable stages that correspond to the agricultural season.

The red line depicts certain caveats that are also part of the plan to address special considerations and possible flood emergency situations.

 There are additional caveats that are not included in this presentation that pertain directly to Memorandum of Understanding between the Corps and the Southwestern Power Administration, who markets the energy generated at our projects.



White River Projects
Upstream Operations
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Presenter
Presentation Notes
While the river stages at the regulating stations are our primary criteria for flood storage evacuation, the lake levels are also a major concern

 The next few slides reflect our operational rules related to lake levels; 
In Flood Pool
In Surcharge Pool
In Conservation Pool



White River Basin and Projects
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When in Flood Control Pool

Release at any given project is subject to downstream conditions

The downstream condition is either a lake or downstream seasonal
regulating river stage.

Release subject to seasonal requirements for in stream flow needs
(temperature and dissolved oxygen for trout fishery).

dam

spillway

powerhouse
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Presenter
Presentation Notes
When water is stored in the flood pool, Reservoir Control directs releases from the projects based on the flood control needs (downstream conditions) as defined in the authorized Water Control Plan.
Generally the releases are made through turbines.
The Corps gives SWPA the option to use as much of the release as they want or can use, for the purpose of generation.  Should they not be able to use the full release, the remainder is released by spillway or conduit.  In most cases, SWPA is capable of utilizing the full release. 
In practice, SWL sets the total daily release volume needed, along with any restrictions on rate and timing of those releases.  The Corps scheduled releases are subject to change depending on changed conditions in the downstream reaches compared to those used in the original scheduling -  usually a result of additional rainfall or an inaccurate streamflow forecast.
THE CORPS HAS ABSOLUTE SAY-SO ABOUT RELEASES WHEN IN THE FLOOD POOL.  Just happens that the way the water is released is through turbines.


Summary of Regulation Criteria

Beaver Dam: Provide an increment of storage for Table Rock for protection of the local reach
immediately downstream & for Bull Shoals for flood regulation on the lower White River

« Hold water if more than 2 ft of flood control storage is in use at Table Rock OR Bull Shoals.
e Limit release to firm power (950 dsf; 332mwh)

Table Rock: Provide storage for protection of local reach immediately downstream

« If Bull Shoals is below elevation 684.0, Release 15,000 cfs (< 920 ft) or 20,000 cfs (> 920 ft)

« If Bull Shoals is at or above elevation 684.0, limit release to maintain equal volume of
remaining flood control storage in Table Rock & Bull Shoals.

» Subject to the minimum release required for firm power (2,550 dsf; 943 mwh)
Bull Shoals & Norfork Dams: Provide flood regulation on the lower White River
* Releases are controlled by the Newport Guide Curve

 When White River exceeds seasonal regulating stage, curtail releases to firm power at Bull
Shoals (3,750 dsf; 1,352 mwh) & Norfork (1,300 dsf; 410 mwh).

» 6 days after the flood crest at Newport, begin secondary power releases while maintaining
receding stages at Newport until seasonal regulating stage is achieved

* Prorate releases from Bull Shoals and Norfork to maintain equal percentages of available
storage in the 3-lake sub-system (BV-TR-BS) and Norfork. Provides best flood regulation.

Greers Ferry Dam: Releases are made based upon the seasonal regulating stage a
Georgetown for flood regulation of the lower White River.
®

e Subject to a minimum release of 3,000 cfs.
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Presenter
Presentation Notes
SYSTEM is the key. The lakes are not operated individually. 
 Release from BV depends on the lake level in TR and BS
 Release from TR depends on the lake level in BS
 Release from BS + NF depend on the stage at Newport and the time of year

DAM			   Storage		Comparison	
Beaver	   	   287,800 AF		1/3 of Table Rock
Table Rock	   	   760,000 AF		1/3 of Bull Shoals
Bull Shoals	   	2,360,000 AF	
3-Lake System	3,407,800 AF		70% is in Bull Shoals
Norfork	   	   732,000 AF		1/5 of 3-Lake System
Greers Ferry	    	   934,000 AF  			


When Above or Forecasted to Rise Above
Top of Flood Pool

= Regulate to obtain the most effective flood modification with the
designated surcharge storage space.

= QObjectis to minimize peak pool AND peak discharge

dam

spillway

powerhouse
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Presenter
Presentation Notes
As pool rises, gates are raised to effectively provide more storage.  This is called surcharge storage.
However, as gates are raised, water is being released over spillway.
The goal of the surcharge operation is to minimize the peak pool and minimize the peak discharge


Elev (FT-MSL) Elev (FT-MSL) Elev (FT-MSL)
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When in Conservation Pool

Release subject to downstream conditions (downstream lake or downstream
seasonal regulating stage).

Hydropower release subject to allowable 7-day and 28-day drawdown limits.

Release subject to seasonal requirements for instream flow needs (temperature
and dissolved oxygen for trout fishery).

Account for water supply withdrawals.

dam

®

powerhouse
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Presenter
Presentation Notes
While operating in this range of the pool, the Corps’ water management responsibilities are primarily to monitor how the resource is being used and ensure each user has access to their purchased storage.
The Corps does not routinely have input to the daily schedules during conservation  pool operations.  However, we do coordinate for special release schedules if needed for project operations/maintenance or as requested by others.  In addition, the Corps monitors the drawdown rate during conservation pool operations to ensure that established 7-day and 28-day limits are not exceeded. 
The Corps and SWPA meet monthly, either in person or by tele-conference, to agree on the total monthly power SWPA is to take from each project during the following calendar month.  The meeting allows both the Corps and SWPA to input their foreseeable needs at each project.  The Corps needs are usually related to release volumes, pool elevations, and storage volumes.  The SWPA needs are usually related to power needs, contract obligations, market factors and power availability from other sources.



Competing Interests

Special Interest
Flood Damage Reduction

Hydropower

Water Supply Withdrawal
Minimum Flows
Environmental

Lakeside Concessionaires
D/S Concessionaires
D/S fishermen

D/S Farmers

Navigation

Duck Hunters

Lake Homeowners

D/S Homeowners

Lake Recreation

Special Interest Groups

Desirable Conditions

Releases are unencumbered; releases made as d/s conditions permit.
Pool fluctuates considerably

Generate as needed without restriction. Pool is drawn down.

Withdraw as much water as needed, without depleting storage

Steady minimum release 24/7

Discharge does not impair water body; DO > 6 ppm & Temp < 65°

Flat pool; little fluctuation; minimum drawdown; facilities available

Steady flow for float fishing

Release enough for temp control, but not prevent wade fishing

River less thanl12 ft @ Newport

Continual, steady release (higher than fishermen desire)

Hold water in summer, dump during the winter

Flat pool; little fluctuation;

Live on river w/o risk of flooding

“Normal” pool elevation

“Special” conditions on an as needed basis
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Sources of Information

&] http://voww.swl-wc.usace.army.mil/
File Edit View Favorites Tools Help
w [@Water Management, Little Rock Dist... [ l tw -
~
WHO WE ARE HISTORY RELATED LINKS
US Army Corps IAB' E
of Engineers ®
Proudly serving the Armed Forces and
the Nation now and in th ﬁfﬂ-‘ﬂ’.
Little Rock District Menu S « Current Conditions Summary
« White River Water Control Plan
Who We Are (requires Adobe PDF Reader)
What We Do
Offices » Feal-time Dats i
¥ Check out: Rivergages
Mews and Info
 Daily Reports
Recreation » Partinent Water Quality Data
Contracting * Monthly Reservoir Report
Navigation » Project Operating Data: Reservoirs or Arkansas River
Wa Management # Rivers Information Recording
Water Safety * Reservoir Information Recording
E and C * About Water Management
Planning « Other Corps Sites
rlele » Other Sites of Interest
Regulatory Beawver Dam
Logistics
Real Estate Other Corps Sites
RMO
Saf s U.S. Army Corps of Engineers, Tulsa Districk Water Control Dats System. Provides information for the Arkansas River and projects
afety upstream of Wan Buren, Arkansas, and the Red River upstream of Index, Arkansas.
A e U.S. Army Corps of Engineers, Ft. Worth Districk Reservair Control Office. Provides information for the lakes and streams in central and
EEQ eastern Texas.
* U.5. Army Corps of Engineers, Vicksburg District Water Control Management. Provides current information on Red River below Texarkana. -
% Local intranet *100% -

®




Spring 2011 Flood
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Intensity: Drought Impact Types:
[] DO Abnormally Dry r~ Delineates dominant impacts
[] D1 Drought - Moderate A = Agricultural (crops, pastures,
[ D2 Drought - Severe grasslands) D
I D3 Drought - Extreme H = Hydrological (water)
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USDA S5 /)
The Drought Monitor focuses on broad-scale conditions. N A "«-f V
Local conditions may vary. See accompanying text summary
for forecast statements. Released Thursday, April 14, 2011
http:”d roug ht.unl.edu/dm Author: Anthony Artusa, NOAA/NWS/NCEP/CPC
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14 DAY PRECIPITATION UP TO 5-6-11 AT 10:00 AM
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Rainfall Comparisions

Average Rainfall Rainfall Rainfall
DAM April Rain  22-28 April April 2011  April 2008
Beaver 4.5 In 11.57 In 15.1 In 9.16 In
Table Rock 4.1 10.43 13.6 7.90
Bull Shoals 3.9 12.06 15.3 7.90
Norfork 4.1 13.23 16.8 8.15
Greers Ferry 4.9 7.4 10.6 9.21
Clearwater 4.5 11.31 14.01 0.16

®
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Presenter
Presentation Notes
Largest release did not exceed the largest inflow
The map shows the 14 day total rainfall.
Most of the rainfall occurred in a 72-hour period from 4/24 to 4/27.

Lake	Basin Ave April	4/2011	22-28 Apr 11		3/2008	4/2008
BV	4.5”		15.1”	11.57”		11.77”	9.16”
TR	4.1		13.6	10.43		10.04	7.90
BS	3.9		15.3	12.06		12.85	7.90
NF	4.1		16.8	13.23		15.06	8.15
GF	4.9		10.6	7.40		10.33	9.21
CW	4.5		14.01	11.31		11.77	9.16




Representative Observed Rainfall

Station

St Paul

Deer
Mountainburg
Taney
Taneyville
Emerald Beach
Harrison
Mountain Home

Gilbert

Mountain View
Batesville Airport
Batesville L&D
Newport

April-May 2011

Rain

26.14 in

29.51
22.71
26.82
23.20
22.08
26.56
30.89

24.01
28.20
26.13
26.08
24.45

Station

Fayetteville

NW AR Reg Airport
Eureka Springs
Protem

Lake Taneycomo
Branson/Bull Creek
Beaver Creek

Jasper
Melbourne
Calico Rock
Evening Shade
Des Arc

Rain

26.78 in

23.05
22.75
23.93
20.66
17.65
19.30

21.50

29.86 in

27.66

25.96
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Presentation Notes

Lake	Basin Ave May	5/2011	21-25 May 11	
BV	5.4”		10.1”	6.26”	
TR	5.0		  7.9	4.97		
BS	4.6		  7.8	4.51	
NF	4.8		  9.6	4.81	
GF	5.1		  9.7	3.95		
CW	4.8		  7.7	2.62	




Lake Level Comparision

DAM Cons Pool 01 April* Delta Peak Elev
Beaver 1,120.43 1,113.94 -6.5ft 1,131.67
Table Rock 915.0 911.79 - 3.2 935.47
Bull Shoals 654.0 651.90 -2.1 696.51
Norfork 552.0 549.01 -3 580.95
Greers Ferry 461.44 458.46 -3 481.41
Clearwater 494.0 495.08 +1 566.69

*7 AM reading

®
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Presenter
Presentation Notes
On 01 April, the primary White River lakes were below their conservation pool elevations
 100% of flood control storage was available
 PLUS the additional storage to recover pools to conservation level 

Stakeholders often ask “why don’t we lower the lakes in anticipation of spring rains?
 On 01 April, lakes were considered to be in a drought
 Actually in 2011, the lakes were low due to the drought
 Mother Nature exceeded the limits of storage
 



How the Dams Did Their Jobs

(Inflow vs. Outflow)

DAM Peak Inflow 6-Hour Ave Release
Beaver 175K 130-140K /70,000
Table Rock 290K 240-250K 68,000
Bull Shoals 440K 230-300K 3,850
Norfork 197K 120-170K 2,100*
Greers Ferry 152K 135K 3,000
Clearwater 63K 42K 150*
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Estimated Stage Reduction

Actual
Gaging Station Stage
Branson
Powersite Dam 708.24 ft

Calico Rock 29.28 ft
Batesville 23.57 ft
Newport 33.59 ft
Augusta 38.35 ft
Georgetown 33.95 ft

Est. Natural Dams Reduced
Stage Stage By
~ 20 ft
721 ft ~ 13 ft
66 ft ~ 36 ft
45 ft ~ 21 ft
41 ft + > 7 ft
44 ft > 5t
45 ft > 10 ft

®
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Presenter
Presentation Notes
 Branson, Mo – Pop: 10,520 (2010)
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Benefit of Dams: Release less than Inflow

TABLE ROCK LAKE
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Benefit of Table Rock Dam was its capacity to store runoff from excessive rain that fell
4/21 to 4/27 so that the release from the dam never exceeded the inflow into the lake.
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Presenter
Presentation Notes
This slide shows:
 ALL VALUES ARE AVERAGES FOR THE 24-HOUR PERIOD! 
On April 23st, Table Rock Lake below its seasonal conservation.
 At the start of rainfall, the lake was still 1 ft below conservation pool.
 24-hour average discharge for 2 days exceeded 225,000 cfs; peak release was 69,030 cfs on 4/27
 Inflow exceeded the release for 8 days, 4/21 to 4/28; the lake filled during this time.
 Opening the spillway gates stored water above the top of flood pool for 4 days, 4/26 to 4/29.



Benefit of Dams: Release less than Inflow

Table Rock Lake (April 2011)
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Presenter
Presentation Notes
This slide shows:
 On April 1st, Table Rock Lake was below its seasonal conservation pool by 3 ft.
 All of the flood storage was empty PLUS the additional volume from the lake being low.
 At the start of rainfall, the lake was still 1 ft below conservation pool.
 Table Rock releases were zero on 4/25 to reduce flooding downstream in Lake Taneycomo.
 6-hour average discharge was 240,000 to 250,000 cfs; peak release was 69,030 cfs on 4/27
 Opening the spillway gates stored water above the top of flood pool for 4 days, 4/26 to 4/29.

 NWS rainfall forecast issed 4/21, showed 4 to 5 inches of rainfall across Table Rock Basin.
 NWS rainfall forecast issed 4/22, showed 7 to 8 inches of rainfall across Table Rock Basin.
 Actual storm total rainfall was 10.5 inches


Benefit of Dams: Peak Stage is Lower

NEWFORT
45

401 Benefit of Dams:
Stage lowered more than 7 ft
7 Levees at Newport would

have overtopped.
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Presentation Notes
 41 ft would have overtopped the levees at Newport


When Will The Lakes Be Lower?

DAM June 1 July 1 Aug 1 Empty

Beaver 1,129 1,128 1,128 end-Dec
Table Rock 927 924 920 mid-Aug
Bull Shoals 690 685 680 mid-Dec
Norfork 578 575 572 mid-Dec
Greers Ferry 482 475 465 mid-Aug
Clearwater 555 530 mid-July

®
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Questions
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Supporting Slides
Detailed Regulating Criteria
White River System

®

BUILDING STRONGg,




Beaver

dam

1130.00
spillway
1120.43

Jan |Fel::| | Mar| .ﬂur:lr|h'1&':.-'| Jun| Jul |.ﬂuug|Sep| oot |NIII'-.-'|DE.'E|

powerhouse

®

BUILDING STRONGg,




Beaver Regulation Criteria

« Beaver flood releases (from elevation 1120.43 to 1130.00)

— If more than 2 feet of flood control storage is in use at Table Rock OR
Bull Shoals

» Limit release to firm power (950 dsf; 332mwh)

— If less than 2 feet of flood control storage is in use at Table Rock AND
Bull Shoals

» Target release to maintain falling pool at Beaver without causing a
rising pool at Table Rock

— If no flood control storage is in use at Table Rock AND Bull Shoals

« Use combined spillway and turbine release up to the allowable Bull
Shoals release LESS the intervening flow between Beaver and Bull
Shoals

— Not to exceed 15,000 cfs LESS the intervening flow between

Beaver and Table Rock
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Presenter
Presentation Notes
Flood storage in BV is 287,800 AF
About 1/3 flood storage as TR (760,000 AF)


Beaver Regulation Criteria

(continued)

« Beaver flood releases (above elevation 1130.00 or predicted to
exceed 1130.00)

— Let outflow equal inflow when flood pool fills, subject to the use
of surcharge storage to reduce peak discharges and delay inflow
to Table Rock
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Presentation Notes
This occurred in several times during March and April 2008



Table Rock

dam

531.00
spillway
H15.00

Jan |Fet:| | Mar| .ﬂupr|h-1a~;| Jun| Jul |.ﬂ.ug|Sep| ioct |N|:|V|De-:|

powerhouse

®

BUILDING STRONGg,




Table Rock Regulation Criteria

« Table Rock flood releases (from elevation 915.0 to 920.0)

— If Bull Shoals is below elevation 684.0
 Release 15,000 cfs

— If Bull Shoals is at or above elevation 684.0

« Limit release to maintain equal volume of flood control storage
remaining between Bull Shoals and Table Rock

« Subject to the minimum release required for firm power (2,550 dsf;
943 mwh)
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Presenter
Presentation Notes
Flood storage in TR is 760,000 AF
About 1/3 flood storage as BS (2,360,000 AF)



Table Rock Regulation Criteria

(continued)

« Table Rock flood releases (from elevation 920.0 to 931.0)

— If Bull Shoals is below elevation 684.0
 Release 20,000 cfs

— If Bull Shoals is at or above elevation 684.0

« Limit release to maintain equal volume of flood control storage
remaining between Bull Shoals and Table Rock

» Subject to the minimum release required for firm power (2,550 dsf;
943 mwh)
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Table Rock Regulation Criteria

(continued)

« Table Rock flood releases (above elevation 931.0 or predicted to
exceed 931.0)

— Regulate to obtain most effective flood modification with designated
surcharge storage space
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N Bull Shoals/Norfork Regulation Criteria

 Bull Shoals flood releases (from elevation 654.0 to 695.0)
 Norfork flood releases (from elevation 552.0 to 580.0)

— Maintain seasonal regulating stage at Newport
* Prorate releases between Bull Shoals and Norfork

— Maintain a balance in percent flood control storage remaining
between the Bull Shoals-Table Rock-Beaver System and
Norfork

— System balancing provides the most flood storage available
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Presentation Notes
 Flood storage in 3-lake system is:  3,407,800 AF
 Flood storage in NF is 732,000 AF
 3-lake system storage is 4.65 times that of NF



Bull Shoals/Norfork Regulation Criteria

(continued)

 Bull Shoals and Norfork at any elevation in the flood pool AND Newport
above seasonal regulating stage

— In extreme cases curtail releases to zero if significant reduction in critical
downstream flooding is possible

— Curtail releases to firm power
e Bull Shoals - 3,750 dsf; 1,352 mwh
* Norfork - 1,300 dsf; 410 mwh

— Curtail secondary power releases until 6 days after the flood crest at
Newport

» Secondary releases should maintain receding stages at Newport
until seasonal regulating stage is achieved
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Bull Shoals/Norfork Regulation Criteria

(continued)

 Bull Shoals above elevation 695.0 or predicted to exceed 695.0 OR
« Norfork above elevation 580.0 or predicted to exceed 580.0

— Regulate to obtain most effective flood modification with designated
surcharge storage space
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B
Bull Shoals vs. Table Rock Regulation

= System regulation approach
» Long term hydrologic perspective
» Better insure full use of the total combined flood storage
» Objective is to reduce peak flood flows

* BV, TR, BS, & NF as a 4-lake sub-system

» Release of stored flood waters determined by Newport

» Lake level balance scheme
* To optimize the use of flood storage

» Percent flood storage in use at BV-TR-BS about equals flood
storage in use at NF

* Does not attempt to balance flood storage “depth” or individual
lake percent flood storage in use

» This approach manages the flood risk at all lakes
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Presenter
Presentation Notes
To specify the lake level balance scheme, each lake was divided into 14 pool levels.  Levels 1-4 are below conservation pool, level 5 was conservation pool, and level 14 was top of flood pool. The release at each project was adjusted to attempt to put each project at the same level—between levels 5 and 14—within 8 days. Although lakes are at the same level, the percent flood storage in use at each lake was set as needed to describe the system plan.

EXAMPLE:  The lakes are considered to be balanced when they are all at the same “level”.  At level 14 all lakes are 100% FC in use. At LEVEL 12, BS is 100%, TR is 33%, and BS is 80%; the 3-lakes are 71.4% and NF is 70% so the system is balanced.


Bull Shoals/Table Rock Comparison
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Bull Shoals purpose is to reduce flood peaks
in the lower White River valley
* Flood pool varies 41 ft
* Largest flood storage capacity
» When Bull Shoals is:
5 ft high it has 10% flood storage
10 ft high it has 20% flood storage
15 ft high it has 31% flood storage

Table Rock’s purpose is to reduce flood peaks
in the immediate downstream reach to BS and
the lower White River

« Flood pool fluctuates 16 ft

 When Table Rock is:

5 ft high it has 35% flood storage
10 ft high it has 67% flood storage

15 ft high it has 99% flood storage
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Presenter
Presentation Notes
 BS Flood pool storage is 2,360,000 AF (769T gal) or 7.31 in of RUNOFF on 6,051 square miles
 Flood pool storage is 760,000 AF (248T gal) or 3.55 in of RUNOFF on 4,020 square miles



Plots of Observed vs. Estimated
Natural Conditions
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Benefit of Beaver Dam was its capacity to store runoff from excessive rain that fell
4/21 to 4/27 so that the release from the dam never exceeded the inflow into the lake.
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NORFORK LAKE
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CALICO ROCK
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BATESVILLE
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NEWFORT
45

404

Benefit of Dams:

7 Stage lowered > 7 ft

304

16 17 15 19 20 21 22 23 24 25 26 27 28 29 30 1 2 3 4 5
Aprz011 May 2011

— ESTIMATED MATURAL STAGE — OBSERVED STAGE

®

BUILDING STRONGg,




AUGUSTA

45
40
357
£ 30-
[ak]
[ ]
o
in
257
207
15 T T T T T T
3 10 17 24 1 8
Aprd01 May2011
— ESTIMATED NATURAL STAGE — OBSERYED STAGE
s ."®
BUILDING STRONG®




GEORGETOWWN

50

457

40-

357

307

257

Stage (ft)

207

157

107

I
3 10 17 24 1 8
Apr2011 Mlay 20711

— ESTIMATED NATURAL STAGE — OBSERYED STAGE

BUILDING STRONGg,




		Southwestern Regional 	Hydropower Conference 
	White River Operations
	Typical River Basin
	Typical Multi Purpose Project
	Typical River Section
	Typical Regulating Station
	White River Basin and Projects
	White River System
	White River �Downstream �Regulating Stages
	White River Basin and Projects
	Slide Number 11
	White River Projects �Upstream Operations
	White River Basin and Projects
	When in Flood Control Pool
	Slide Number 15
	When Above or Forecasted to Rise Above Top of Flood Pool
	Slide Number 17
	When in Conservation Pool
	Competing Interests
	Slide Number 20
	Spring 2011 Flood
	Slide Number 22
	Slide Number 23
	Rainfall Comparisions
	Representative Observed Rainfall�April-May 2011
	Lake Level Comparision
	How the Dams Did Their Jobs�(Inflow vs. Outflow)
	Estimated Stage Reduction
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Benefit of Dams: Release less than Inflow�
	Benefit of Dams: Release less than Inflow
	Benefit of Dams: Peak Stage is Lower�
	When Will The Lakes Be Lower?
	Questions
	Supporting Slides�Detailed Regulating Criteria�White River System
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49
	Slide Number 50
	Slide Number 51
	Slide Number 52
	Bull Shoals vs. Table Rock Regulation
	Slide Number 54
	Plots of Observed vs. Estimated Natural Conditions
	Slide Number 56
	Slide Number 57
	Slide Number 58
	Slide Number 59
	Slide Number 60
	Slide Number 61
	Slide Number 62
	Slide Number 63
	Slide Number 64
	Slide Number 65

