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Small Dams in the USSmall Dams in the US
 2.5 million dams have been built in the US2.5 million dams have been built in the US

A i  d   f ili  l lA i  d   f ili  l l Aging dams are failing regularlyAging dams are failing regularly
 Wisconsin alone has over 3,000 small damsWisconsin alone has over 3,000 small dams
 >700 dams have  been removed in the US>700 dams have  been removed in the US >700 dams have  been removed in the US>700 dams have  been removed in the US



The Economics of RemovalThe Economics of Removal
Dam (removal date) Approximate cost 

Upper Cooks Canyon Dam (2006) $45,000 

R t L k  D  WA (1989) 52 000 Rat Lake Dam, WA (1989) 52,000 

Grist Mill Dam, ME (1998) 56,000 

Lake Christopher Dam  CA (1994) 100 000 Lake Christopher Dam, CA (1994) 100,000 

Sandstone Dam, MN (1995) 208,000 

Waterworks Dam, WI (1998) 213,770 

Billington St. Dam  (2002) 275,000 

Sawmill Dam (2010) 280,000 

Ballou Dam (2006) 350,000 

Mounds Dam, WI (1998) 500,000 

Newport No 11 Dam  VT (1996) 550 000 Newport No.11 Dam, VT (1996) 550,000 
Cedar Creek Dam 1,200,000 



Average Removal CostsAverage Removal Costs
 From Northeast dam removals over the past From Northeast dam removals over the past 

10 years10 years

PhasePhase RangeRange MeanMean nn
FeasibilityFeasibility $9 000 $9 000 –– 236 000236 000 $106 000$106 000 3030FeasibilityFeasibility $9,000 $9,000 236,000236,000 $106,000$106,000 3030
Design /PermitDesign /Permit $9,000 $9,000 -- 188,000188,000 $88,000$88,000 1111
ConstructionConstruction†† $6,500 $6,500 -- 720,000720,000 $114,000$114,000 2020$$ $$

Mean total cost = $296,000Mean total cost = $296,000
Cost per foot/rise = $37,033Cost per foot/rise = $37,033

Source Source NOAA FisheriesNOAA FisheriesSource Source –– NOAA FisheriesNOAA Fisheries



Average Removal CostsAverage Removal Costs
 From Pennsylvania dam removals over From Pennsylvania dam removals over 

the past 9 yearsthe past 9 years

Dam height (ft) Cost range Median Cost

1 3 $1 500 95 000 $17 2001-3 $1,500 – 95,000 $17,200

4-6 5,000 – 300,000 38,500

7 9 3 200 187 000 45 6517-9 3,200 – 187,000 45,651

10-15 50,000 – 195,000 70,000

16-25 30,000 – 440,000 117,00016 25 30,000 440,000 117,000

Source: American RiversSource: American Rivers



Factors Influencing CostFactors Influencing CostFactors Influencing CostFactors Influencing Cost
 Regional differences Regional differences  Regional differences Regional differences 
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S i l iS i l i Social issuesSocial issues



WestWest
 Larger dams (hydro/Larger dams (hydro/irrirr )) Larger dams (hydro/Larger dams (hydro/irrirr.).)
 Steeper riversSteeper rivers
 Large sediment volumesLarge sediment volumesLarge sediment volumesLarge sediment volumes
 Gravel and sand Gravel and sand 
 Younger (<75 yrs)Younger (<75 yrs)
 Salmon/ESA drivenSalmon/ESA driven
 Water rightsWater rights

San Clemente Dam



EastEastEastEast
 More More ofof themthem
 Most are small (<15 ft)Most are small (<15 ft)
 Older  (>150 yrs)Older  (>150 yrs)

V i bl  di tV i bl  di t Variable sedimentVariable sediment
 ContaminatedContaminated
 Established urban Established urban  Established urban Established urban 

areasareas
 Infrastructure (bridges, Infrastructure (bridges, 

pipes, buildings)pipes, buildings)



Midwestern DamsMidwestern Dams
 Typically small (<15 ft)Typically small (<15 ft)
 Moderate sediment volumesModerate sediment volumes
 Fine sedimentFine sediment
 Urban (small towns), suburban or ruralUrban (small towns), suburban or rural



F t  I fl i  C tF t  I fl i  C tFactors Influencing CostFactors Influencing Cost
Regional differences in sediment characterRegional differences in sediment character Regional differences in sediment characterRegional differences in sediment character

 Sediment managementSediment management
P tP t l ti itil ti iti PostPost--removal activitiesremoval activities

 PermittingPermitting
 Social issuesSocial issues



Rapid or Staged Rapid or Staged 
drawdowndrawdown

T diti l th dT diti l th d Traditional methodTraditional method
 Applicability must consider:Applicability must consider:

 Potential impactsPotential impacts
C t i t / t i tC t i t / t i t Contaminants/nutrientsContaminants/nutrients



Active sediment managementActive sediment managementgg

 Cost = $1 Cost = $1 –– $25/CY for clean sediment$25/CY for clean sediment
 $50 $50 -- $500 per CY if contaminated$500 per CY if contaminated



Alternative sediment Alternative sediment 
managementmanagementmanagementmanagement
 San Clemente damSan Clemente dam



Post Post –– removal restorationremoval restoration
 Minimal/NoneMinimal/None

Source: PA Fish and Boat Commission Source: PA Fish and Boat Commission 
((HeilmanHeilman Dam Removal)Dam Removal)



Post Post –– removal restorationremoval restoration
 Intensive (Hemlock Dam)Intensive (Hemlock Dam)



PostPost--removal restorationremoval restoration

 Cedar Creek Cedar Creek –– 20,000 CY of excavation20,000 CY of excavation



Post Post –– removal restorationremoval restoration
 IntensiveIntensive



P ittiP ittiPermittingPermitting
 Triggers many permitsTriggers many permits

 Clean Water ActClean Water Act
 E & S ControlE & S Control
 EA/EISEA/EISEA/EISEA/EIS
 T&E speciesT&E species
 Cultural resourcesCultural resources

D d  / di lD d  / di l Dredge / disposalDredge / disposal
 Solid wasteSolid waste

 New concept to someNew concept to some



Social concernsSocial concerns
 Contaminants Contaminants –– Downstream landowners Downstream landowners 

and impoundment residents concerned and impoundment residents concerned 
about transport or exposureabout transport or exposure

 Water levels Water levels –– Flooding concernsFlooding concerns
 Building consensusBuilding consensus
 Post removal aestheticsPost removal aesthetics
 BoatingBoating
 Fishing Fishing gg

 Performing due diligencePerforming due diligence



ExampleExample
 Small dam (Milwaukee area)Small dam (Milwaukee area)



Recommendations for making Recommendations for making 
the money go furtherthe money go furtherthe money go furtherthe money go further

FundingFunding FundingFunding
 Secure nonSecure non--coastal funding for fish coastal funding for fish 

passagepassagepassagepassage
 Permitting Permitting 

Create dedicated dam or ri er Create dedicated dam or ri er  Create dedicated dam or river Create dedicated dam or river 
restoration permit staff (PA model)restoration permit staff (PA model)

 Include workshops for permit staffInclude workshops for permit staff Include workshops for permit staffInclude workshops for permit staff
 Streamline Section 106 processStreamline Section 106 process



RecommendationsRecommendationsRecommendationsRecommendations
 LegalLegal
 Statutes to protect dam owners and Statutes to protect dam owners and 

practitioners from litigationpractitioners from litigation
 State/federal ownership of damsState/federal ownership of dams
 Define due engineering due diligence Define due engineering due diligence 

d d l  t d d  f tid d l  t d d  f tiand develop standards of practiceand develop standards of practice
 Remove more damsRemove more dams
 Collect more dataCollect more data
 Build a set of defensible standardsBuild a set of defensible standards
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