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USACE Recreation Stats (FY13)
from Value to the Nation: http://www.corpsresults.us/watersupply/wsfastfacts.cfm

• 420 lakes in 43 states
– hosting 33% of all fresh water fishing
– 4,628 recreation areas

• 80% within 50 miles of a large U.S. city
• 7,829,605 acres of land and 5,630,584 acres of water under USACE 

management (~ 2% of all federal lands)
– Hosting 20% of visits on federal lands
– 56,000 miles of shoreline; 90,773 campsites; 2,022 playground sites; 

959 designated swimming areas; 9,504 miles of hiking trail; 3,671 boat 
ramps; 110,735 marina slips

• 335,293,332 total visits (person‐trips) in FY 2012
• 9,779,584 acre‐feet of water supply

– 9,359,419 currently under contract (95.7%)
– 7,907.53 mgd yield currently under contract
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USACE HAB IMPACTS
Regional and National
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Historic USACE HAB Activities
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Excerpted from ERDC/TN ANSRP09-1, The Impact of Harmful Algae Blooms on USACE Operations: 

http://el.erdc.usace.army.mil/elpubs/pdf/ansrp09-1.pdf 



Summary of National Impacts (FY15) 

• Results from the survey Tony is completing
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District Do you have a 
District HAB 
response 
plan/protocol?

HAB Algal Group Percent of Project 
experiencing HABs

Area of Impact

Kansas City No1 Cyanobacteria
Dinoflagelates

10 Entire lake, coves open 
water

Rock Island Yes Cyanobacteria Coves, open water

Huntington Yes1 Cyanobacteria 5 Coves, open water

Pittsburg Yes1 Cyanobacteria
Prymnesiophyta

15 Limited to coves only
Entire lake, open water

Louisville Yes1 Cyanobacteria 60 Entire lake

Omaha No1 Cyanobacteria 5 Entire lake

Jacksonville Yes1 Cyanobacteria < 10 No Response

Vicksburg No1 Cyanobacteria No Response

Seattle No1 Cyanobacteria 1 Coves, open water

Portland Yes1 Cyanobacteria 25 Entire lake, coves, open 
water

St. Louis No Cyanobacteria < 5 Coves, open water

Tulsa Yes1 Cyanobacteria
Prymnesiophyta

40 Limited to coves only
Entire lake, open water

Provisional Date Do Not Cite



USACE Districts Regularly Reporting HAB Events 
and Impacts ‐ 2004
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USACE Districts Regularly Reporting HAB Events 
and Impacts ‐ 2007
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USACE Districts Regularly Reporting HAB Events 
and Impacts ‐ 2009
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USACE Districts Regularly Reporting HAB Events 
and Impacts ‐ 2012
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Office
Total Costs 2010‐

2014
Costs/Year

Northwestern Division

Kansas City NWK

Omaha NWO $64,000.00 $16,000.00

Seattle NWS $0.00 $0.00

Portland NWP $130,000.00 $32,500.00

Mississippi Valley Division

Rock Island MVR $13,600.00 $3,400.00

Vicksburg MVK

St. Louis MVS

South Pacific Division

Albuquerque SPA

Great Lakes and Ohio R Division

Pittsburgh LRP $46,000.00 $30,000.00

Louisville LRL $370,000.00 $104,133.33

Huntington LRH $19,600.00 $4,900.00

South Atlantic Division

Jacksonville SAJ $30,000.00 $7,500.00

Southwestern Division

Tulsa SWT $96,000.00 $24,000.00

Little Rock SWL $4,088.00 $1,022.00

TOTAL $773,288.00 $223,455.33

Average $77,328.80 $22,345.53

13Provisional Date Do Not Cite



Impacts from HABs Experienced by 
USACE

• Lake closures
– Impacts to economy
– Frustrated public/business owners
– Impacts to water supply customers

• Increased workload and cost to monitor HABs
– Challenges in scaling lake monitoring to ensure public safety
– Has resulted in limiting resources for other public outreach 

(Corps’ life jacket campaign, campground maintenance, etc)
• Public education challenges/effectiveness

– Mitigated somewhat by state HAB programs, varies state to state
– monitoring and public notification practices differ from state to 

state – this is confusing!
– Need for national perspective and national guidance
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Financial Impacts:  Grand Lake

Tulsa World: August 29, 2011
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17Source:  John Hickey, HEC



Review and Evaluation of Reservoir 
Management Strategies for Harmful Algal 

Blooms 
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Authors: Brook D. Herman, M.S., Jed O. Eberly, Ph.D., 
Carina M. Jung, Ph.D., and Victor F. Medina, Ph.D., P.E



Overview of Problem
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• No published guidelines  or protocols for management of HABS with 
reservoir operations

• Uncertainties associated with HAB formation

• Managers are challenged by having to consider algal growth 
patterns, environmental conditions (e.g., nutrient inputs), species of 
algae and toxicological properties

• Need management strategies tailored to situation

• Must be flexible with new information



Management Strategies
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Water Control:

• Hypolimnetic Withdrawals

• Horizontal Flushing



Management Strategies
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In Situ Treatment:

• Mechanical Mixing

• Hydraulic/Pneumatic Pumping

• Floating Covers

• Biological Control



Management Strategies
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In Situ Treatment:

• Chemical Control

• Isolation

• Nutrient Removal/Control



Watershed Management
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Nutrient/Resource Removal:

• Limit surface water nutrients entering system
• Implement nutrient controls – agricultural activities
• USACE has limited authority to enact watershed management



Conclusions
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• There are a range of methods that can be applied to address HABs in 
reservoirs.

• The efficacy of these methods decreases in larger reservoirs.

• None of the methods individually solves all problems or is applicable 
in all cases.  

• In larger reservoirs, a combination of methods will likely be needed.

• There is a great need for dedicated and focused research in the area 
of reservoir water control and management of HABs.
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Questions?

Photo Courtesy of Rose Reilly Aphanizomenon flos‐aquae bloom at Allegheny Reservoir 

Contact:
Tony Clyde – Tulsa District USACE
Tony.Clyde@usace.army.mil

Brook Herman – ERDC
Brook.D.Herman@usace.army.mil


