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ChallengesChallenges

Redistributing storage for sedimentation lossesRedistributing storage for sedimentation losses

Negotiating surplus water agreementsNegotiating surplus water agreements

Managing altered needs for contracted water Managing altered needs for contracted water 
supply storage supply storage 



Reservoirs &  
Local Flood 
Protection 
Projects



Water Supply SponsorsWater Supply Sponsors

Interstate Commission on the Potomac River Interstate Commission on the Potomac River 
Basin Basin –– ICPRBICPRB

Jennings Randolph LakeJennings Randolph Lake
•• Authorized water supply storageAuthorized water supply storage

Susquehanna River Basin Commission Susquehanna River Basin Commission –– SRBCSRBC
CowanesqueCowanesque LakeLake

•• Reallocated water supply storageReallocated water supply storage

Curwensville LakeCurwensville Lake
•• Reallocated water supply storageReallocated water supply storage



Challenge:Challenge: 
Redistributing StorageRedistributing Storage

Sedimentation has reduced available storage for:Sedimentation has reduced available storage for:
Water quality / government conservation Water quality / government conservation 
Flood controlFlood control
Water supply Water supply 

What is an What is an equitableequitable method for redistributing method for redistributing 
storage losses among project purposes?storage losses among project purposes?



Sedimentation ImpactsSedimentation Impacts

Inactive

Water Supply

Water Quality

Flood Storage

OutletOutlet WorksWorks

SpillwaySpillway

SedimentSediment

Conservation PoolConservation Pool

Flood PoolFlood Pool

Total Available Total Available 
StorageStorage

ConservationConservation 
StorageStorage



CowanesqueCowanesque CurwensvilleCurwensville RandolphRandolph
Total Available Storage, AcreTotal Available Storage, Acre--FeetFeet

PrePre--ImpoundmentImpoundment 86,65086,650 124,030124,030 128,200128,200
PostPost--SurveySurvey 84,91884,918 119,564119,564 122,675122,675
Storage LostStorage Lost 1,7321,732 4,4664,466 5,5255,525

% of Pre% of Pre--Impoundment ValueImpoundment Value 2.0%2.0% 3.6%3.6% 4.3%4.3%

Total Conservation Storage, AcreTotal Conservation Storage, Acre--FeetFeet
PrePre--ImpoundmentImpoundment 30,94030,940 9,3709,370 92,00092,000
PostPost--SurveySurvey 30,04730,047 7,5807,580 88,17688,176
Storage LostStorage Lost 893893 1,7901,790 3,8243,824

% of Pre% of Pre--Impoundment ValueImpoundment Value 2.9%2.9% 19.1%19.1% 4.2%4.2%

Storage LossesStorage Losses



Rights of Water Supply UserRights of Water Supply User
All three water supply agreements include Article All three water supply agreements include Article 
1b(1) containing language similar to the 1b(1) containing language similar to the 
following:following:

Article 1b(1):Article 1b(1): The The [User Name][User Name] shall have the right shall have the right 
to utilize an undivided to utilize an undivided __#____#__ percent (estimated to percent (estimated to 
contain contain __#____#__ acreacre--feet after adjustment for sediment feet after adjustment for sediment 
deposits) of the deposits) of the total usable storage spacetotal usable storage space in the in the 
Project  between elevations Project  between elevations __#____#__ and and ____##____ feet feet 
NVGD (estimated to contain NVGD (estimated to contain __#____#__ acreacre--feet after feet after 
adjustment for sediment deposits).  This storage adjustment for sediment deposits).  This storage 
space is to be used to impound water for municipal space is to be used to impound water for municipal 
and industrial water supply.and industrial water supply.

Conservation StorageConservation Storage



Storage Redistribution GuidanceStorage Redistribution Guidance

All three water supply agreements also include All three water supply agreements also include 
Article 1g containing language similar to the Article 1g containing language similar to the 
following:following:

…… When When …… the findings of such sedimentation survey indicate the findings of such sedimentation survey indicate 
any Project purpose will be affected by unanticipated any Project purpose will be affected by unanticipated 
sedimentation distribution, there will be an sedimentation distribution, there will be an equitable equitable 
redistributionredistribution of the sediment reserve storage space among the of the sediment reserve storage space among the 
purposes served by the Project including municipal and industriapurposes served by the Project including municipal and industrial l 
water supply.  The water supply.  The total available remaining storage spacetotal available remaining storage space in the in the 
Project will then be Project will then be divided among the various Project features in divided among the various Project features in 
the same ratio as was initially utilizedthe same ratio as was initially utilized. . …… Such findings and the Such findings and the 
storage space allocated to municipal and industrial water supplystorage space allocated to municipal and industrial water supply
storage shall be defined and described as an exhibit which will storage shall be defined and described as an exhibit which will 
be made a part of and modify this agreement be made a part of and modify this agreement ……

Flood + Conservation StorageFlood + Conservation Storage



Storage Redistribution OptionsStorage Redistribution Options
Option #1Option #1 = Redistribute WS & WQ/government storage = Redistribute WS & WQ/government storage 
space according to space according to conservationconservation storage ratiosstorage ratios

Implications:Implications:
Holds conservation pool at existing elevationHolds conservation pool at existing elevation
Storage losses below conservation pool are shared between WS Storage losses below conservation pool are shared between WS 
& WQ/government& WQ/government
Storage losses above conservation pool are taken out of flood Storage losses above conservation pool are taken out of flood 
storagestorage
Little need to modify recreation features or outlet structureLittle need to modify recreation features or outlet structure
Conforms to Article 1b(1)Conforms to Article 1b(1)
Preferred by CENABPreferred by CENAB



Storage Redistribution OptionsStorage Redistribution Options
Option #2Option #2 = Redistribute FC, WS, & = Redistribute FC, WS, & 
WQ/government storage according to WQ/government storage according to total total 
available storage ratiosavailable storage ratios

Implications:Implications:
Conservation pool elevation may need to be adjusted Conservation pool elevation may need to be adjusted 
(up or down)(up or down)
Recreation and outlet features may need physical Recreation and outlet features may need physical 
modification, with associated costs.  Who pays?modification, with associated costs.  Who pays?
Future sediment surveys may necessitate additional  Future sediment surveys may necessitate additional  
pool adjustments & costspool adjustments & costs
Conform to Article 1g ??Conform to Article 1g ??



Storage Redistribution OptionsStorage Redistribution Options
Option #3Option #3 = Assign all storage loses below = Assign all storage loses below 
conservation pool to WQ/governmentconservation pool to WQ/government

Implications:Implications:
Holds conservation pool at existing elevationHolds conservation pool at existing elevation
Sponsor retains originally contracted WS Sponsor retains originally contracted WS volumevolume
WQ/WQ/govtgovt storage takes entire hit on losses, maybe storage takes entire hit on losses, maybe 
running out of WQ/running out of WQ/govtgovt storage eventuallystorage eventually
No need to modify recreation features or outlet No need to modify recreation features or outlet 
structuresstructures
This is current status until current agreement is This is current status until current agreement is 
amendedamended
Preferred by WS sponsorsPreferred by WS sponsors



Storage Redistribution OptionsStorage Redistribution Options

Option #4Option #4 = Remove sediment from lake= Remove sediment from lake

Implications:Implications:
TemporaryTemporary
CostlyCostly
Adverse environmental impactsAdverse environmental impacts



Redistribution ???Redistribution ???

What is What is fairfair & & equitableequitable??

Pool level adjustments & costs are concernsPool level adjustments & costs are concerns

Should storage redistribution be based on total Should storage redistribution be based on total 
available space or conservation space?available space or conservation space?

How are results of future sediment surveys How are results of future sediment surveys 
handled?handled?



Challenge:Challenge: 
Negotiating Surplus Water Negotiating Surplus Water 

AgreementsAgreements
Private energy companies are beginning to Private energy companies are beginning to 
extract natural gas from Marcellus shaleextract natural gas from Marcellus shale

Development process is waterDevelopment process is water--intensive, intensive, 
but temporarybut temporary

•• Potential adverse impactsPotential adverse impacts

How should District respond to requests for How should District respond to requests for 
temporary surplus water?temporary surplus water?



Marcellus ShaleMarcellus Shale
Underlies 72% of Susquehanna River BasinUnderlies 72% of Susquehanna River Basin
Recent technological Recent technological 
advances (advances (hydrofracinghydrofracing))
have made natural gas have made natural gas 
extraction economicallyextraction economically
feasiblefeasible
Some sites alreadySome sites already
operating, operating, manymany more more 
proposedproposed



HydrofracingHydrofracing

Hydraulic Fracturing: uses water under pressure Hydraulic Fracturing: uses water under pressure 
to create fractures / fissures in shale so natural to create fractures / fissures in shale so natural 
gas can be extractedgas can be extracted

5000 to 8000 feet deep5000 to 8000 feet deep



Small FootprintSmall Footprint 
Big ImpactBig Impact



HydrofracingHydrofracing ImpactsImpacts
Uses 5 to 25 AF of fresh water to create each Uses 5 to 25 AF of fresh water to create each 
wellwell
Extraction continues during low flow periodsExtraction continues during low flow periods
Many sites located in headwater areas near high Many sites located in headwater areas near high 
quality streamsquality streams
Some sites located near reservoirsSome sites located near reservoirs
FlowbackFlowback water requires treatment:water requires treatment:

BrineBrine
HydrocarbonsHydrocarbons
MetalsMetals
May be slightly radioactiveMay be slightly radioactive



Temporary Water SupplyTemporary Water Supply

NAB has recently received first request from NAB has recently received first request from 
private company for temporary water supply private company for temporary water supply 
from a Corps reservoirfrom a Corps reservoir

More are likelyMore are likely

SRBC is considering SRBC is considering ““bundlingbundling”” requests from requests from 
multiple usersmultiple users



Surplus WaterSurplus Water
Section 6, FCA of 1944Section 6, FCA of 1944

Corps can sell surplus waterCorps can sell surplus water
Surplus water definitionSurplus water definition::

•• Water no longer needed for original authorized purpose, orWater no longer needed for original authorized purpose, or
•• Water that could be used Water that could be used temporarilytemporarily for municipal & industrial needs for municipal & industrial needs 

Suitable for small amounts for periods under Suitable for small amounts for periods under 
5 years5 years
Surplus water availability based on:Surplus water availability based on:

NonNon--federal need for water supplyfederal need for water supply
Project characteristicsProject characteristics
LocationLocation
SeasonSeason



Surplus Water AgreementsSurplus Water Agreements

Requirements:Requirements:
Written requestWritten request
Corps letter report providing justificationCorps letter report providing justification

Sales agreement & repayment scheduleSales agreement & repayment schedule

Approval authorityApproval authority
District Engineer <100 AFDistrict Engineer <100 AF
Division Engineer <500 AFDivision Engineer <500 AF
Chief of Engineers <1000 AFChief of Engineers <1000 AF
ASA(CW) >1000 AFASA(CW) >1000 AF



Surplus Water & Surplus Water & 
HydrofracingHydrofracing ??????

What is surplus water?What is surplus water?
What is Corps policy on supporting energy What is Corps policy on supporting energy 
development & independence?development & independence?
Should we contract with individual companies?Should we contract with individual companies?
What are cumulative impacts of many small What are cumulative impacts of many small 
requests?requests?
What is appropriate price for surplus water?What is appropriate price for surplus water?

By project (range is from $25 to $500 per AF)By project (range is from $25 to $500 per AF)
SubSub--basin averagebasin average
BasinBasin--wide composite (about $125 per AF)wide composite (about $125 per AF)

Is it OK to bundle requests?Is it OK to bundle requests?



Gas Well Fire Gas Well Fire –– Sep 2008Sep 2008 
Kettle Creek LakeKettle Creek Lake



Challenge: Challenge: 
Responding to Altered Needs for Contracted Responding to Altered Needs for Contracted 

Water Supply StorageWater Supply Storage

NonNon--federal sponsors are proposing to change federal sponsors are proposing to change 
criteria for making water supply releasescriteria for making water supply releases

Does Corps have authority to deviate Does Corps have authority to deviate –– perhaps perhaps 
significantly significantly -- from original release criteria that from original release criteria that 
were basis for NEPA documents?were basis for NEPA documents?



Competing Demands for Competing Demands for 
Conservation StorageConservation Storage

Municipal and industrial water supplyMunicipal and industrial water supply
Environmental improvementsEnvironmental improvements
Recreational releasesRecreational releases
HydropowerHydropower
Consumptive useConsumptive use

Electric utilitiesElectric utilities
AgricultureAgriculture



Consumptive UseConsumptive Use

Large & growing problem in Susquehanna BasinLarge & growing problem in Susquehanna Basin
SRBC regulates consumptive useSRBC regulates consumptive use
Threshold for emergency action Threshold for emergency action waswas Q7Q7--1010
Options:Options:

Eliminate consumptiveEliminate consumptive
withdrawalwithdrawal
Provide consumptive useProvide consumptive use
makemake--up waterup water
Pay fee to SRBCPay fee to SRBC



Storage Reallocation for Storage Reallocation for 
Consumptive Use MakeConsumptive Use Make--upup

CowanesqueCowanesque LakeLake
Reallocated 24,300 AF from FC to WSReallocated 24,300 AF from FC to WS
Raised lake 35Raised lake 35’’
Relocated recreation areasRelocated recreation areas
Added multiAdded multi--level ports to outlet towerlevel ports to outlet tower

Curwensville LakeCurwensville Lake
Reallocated 5,400 AF from seasonal FC to WSReallocated 5,400 AF from seasonal FC to WS
Did not change lake levelDid not change lake level
Made minor changes to recreation facilitiesMade minor changes to recreation facilities

WS storage contracted to SRBC (1980WS storage contracted to SRBC (1980’’s & 90s & 90’’s)s)



Reallocation AssumptionsReallocation Assumptions

Q7Q7--10 trigger for beginning consumptive 10 trigger for beginning consumptive 
use makeuse make--up releasesup releases
Recreation facilities designed to Recreation facilities designed to 
accommodate once in 10 year drawdownaccommodate once in 10 year drawdown
Storage sufficient to satisfy consumptive Storage sufficient to satisfy consumptive 
use at 2 large electric utilities during use at 2 large electric utilities during 
drought of recorddrought of record
NEPA documents based on these NEPA documents based on these 
assumptionsassumptions



Fast Forward 10Fast Forward 10--20 years20 years
Consumptive uses have increasedConsumptive uses have increased
SRBC has modified its consumptive use SRBC has modified its consumptive use 
regulationsregulations
SRBC is requesting modification of current SRBC is requesting modification of current 
operating agreement with Corps to:operating agreement with Corps to:

Add new trigger locationsAdd new trigger locations
Raise thresholds for triggering WS releasesRaise thresholds for triggering WS releases
Make more frequent requestsMake more frequent requests

Joint SRBC/Corps investigation is underway, Joint SRBC/Corps investigation is underway, 
funded by SRBCfunded by SRBC



Potential ImpactsPotential Impacts
Reduced recreation usage (lost revenue) Reduced recreation usage (lost revenue) 
Environment affectsEnvironment affects

Beneficial downstream (most years) Beneficial downstream (most years) 
Adverse in lakeAdverse in lake

Water managementWater management
DrawdownsDrawdowns

•• More frequentMore frequent
•• Earlier Earlier 
•• LongerLonger

Greater potential to deplete Greater potential to deplete 
WS storage before end WS storage before end 
of low flow periodof low flow period



Altered Water Supply Needs ??Altered Water Supply Needs ??

What should be District posture regarding  What should be District posture regarding  
modified water supply needs that modified water supply needs that 
adversely affect our reservoirs? adversely affect our reservoirs? 



““WeWe’’ll never know the worth of water till the well go dry.ll never know the worth of water till the well go dry.”” 
-- 18th century Scottish proverb18th century Scottish proverb
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