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Historical Perspective of HAB’s within the Tulsa 
District 

 2003:  Marion Reservoir, Kansas 
► Initial bloom in July 2003 
► Blooms of varying degrees have occurred annually since 2003 

 2004:  Lake Texoma, Texas and Oklahoma 
► Cyanobacteria dominance documented since 1996 
► Reported major cyanobacteria blooms beginning in 2011 
► Golden algae bloom in Jan 2004 with substantial fish kill in the 

Red River Arm 

 2004-2009:  Big Hill Lake, Kansas 
► Winter T&O problems reported with increasing frequency 
► Anacystis, Microcystis, Merismopedia 

 2006:  R.S. Kerr Reservoir, Oklahoma 
► Cyanobacteria bloom reported in July 2006 
► Cyanobacteria bloom reported in August 2012 
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 2006:  Lake Texoma 
► Reported dog death in Soldier Creek Marina 
► Suspected cyanotoxin exposure based upon necropsy 
► Cyanotoxin sampling not conducted; phytoplankton samples 

showed little cyanoHAB present but sampled 3-6 days following 
dog exposure 

 In 2004, Tulsa District adopted the WHO guidelines 
 Between 2004 and 2011 Advisories and/or Warnings 

only issued at Marion and R.S. Kerr Reservoirs (based 
on WHO thresholds) 

 In 2011 the Tulsa District experienced an unprecedented 
level of cyanoHAB’s 

► 7 Oklahoma reservoirs and 1 Kansas with reported blooms in 
2011 
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 In 2011 the Tulsa District incorporated the cyanoHAB 
response and reporting protocols in its Kansas AOR to 
those adopted at by the KDHE (2003 WHO guidelines) 

 In 2012 the occurrence of cyanoHAB’s increased in 
magnitude relative to historical and 2011 events 

► 13 Oklahoma and 1 Kansas reservoir(s) with substantial blooms 
► 2 Kansas and 2 Oklahoma reservoirs with minor, short-lived nuisance 

blooms 
► 2 river locations with substantial blooms 

• 16 mile long Anabaena bloom in the Cimarron River above Keystone Lake 
• Verdigris River at Rogers Point Recreation Area  

 In 2012 the Tulsa District discontinued use of the WHO 
guidelines in its Oklahoma and Texas AOR. 

► Implemented provisions of SB 259 signed into law on May 22, 2012 at 
OK lakes as well as Texas side of Texoma and Pat Mayes lake in Texas 

► Continue to follow KDHE cyanoHAB policy in KS 
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Components of SB 259 incorporated into Tulsa 
District CyanoHAB Procedures 

 Advisories issued for cyanoHAB’s at reservoirs managed 
by the Tulsa District when: 

► ≥ 100,000 cells/ml total cyanobacteria AND 
► ≥ 20 ug/l microcystin 

 Advisories lifted for cyanoHAB’s at reservoirs managed 
by the Tulsa District when: 

► ≤ 100,000 cells/ml total cyanobacteria AND 
► ≤ 20 ug/l microcystin 
► SB 259 available from the Oklahoma Secretary of State at: 

https://www.sos.ok.gov/documents/legislation/53rd/2012/2R/SB/
259.pdf 

 

https://www.sos.ok.gov/documents/legislation/53rd/2012/2R/SB/259.pdf
https://www.sos.ok.gov/documents/legislation/53rd/2012/2R/SB/259.pdf
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Example of Public Notification in 2011 on District 
Webpage - www.swt.usace.army.mil 

Sign Lake Area Posting Remarks 
Closed Keystone Old 

Mannford 
Closed Contact with water prohibited 

Old Hwy 51 Closed Contact with water prohibited 

Warning Keystone Appalachia 
Bay 

Harmful algae 
present 

 
Unsafe for people 

and pets 

Considered to have adverse health 
effects. 
 
Due to test result levels, contact 
with water prohibited 

Tenkiller Burnt Cabin 
 

Petit Bay 

Harmful algae 
present 

 
Unsafe for people 

and pets 

Considered to have adverse health 
effects. 
 
Due to test result levels, contact 
with water prohibited 

Advisory Eufaula All areas Harmful algae 
present 

 
Unsafe for people 

and pets 

Considered to have adverse health 
effects. 
 
Due to test result levels, contact 
with water prohibited 
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Public notification in 2012 shifted away from the USACE to 
Oklahoma Tourism and Recreation Department (OTRD) in 

the Tulsa District OK-AOR 

 SB 259 establishes the OTRD as the responsible agency in OK for 
reporting cyanoHAB information to the public 

 Tulsa District procedures altered with the goal of having a single 
website for providing cyanoHAB information to the public 

 Tulsa District and OTRD partnering to implement a public education 
campaign 

 Tulsa District procedures focus on 3 conditions when responding to 
cyanoHAB’s coordinated through OTRD for recreational areas 

 Tulsa District continues to collaborate and share data with OK DEQ 
for reservoirs which provide PWS 

 Advisories and Warnings are no longer posted on-site.  USACE is 
posting a Blue Green Algae Awareness Level sign on site 
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Tulsa District CyanoHAB Response 
Conditions 

 Condition 1:  No cyanoHAB present or reported 
► Response:  CyanoHAB educational material posted at all 

USACE managed areas 

 Condition 2:  CyanoHAB ≤ 100,000 cells/ml and 
microcystin ≤ 20 ug/l 

► Response:  CyanoHAB educational material posted at all 
USACE managed areas and data provided to the OTRD for 
public notification through www.checkmyoklake.com  

 Condition 3:  CyanoHAB ≥ 100,000 cells/ml and 
microcystin ≥ 20 ug/l 

► Response:  Same as response for Condition 2, and lake 
managers may, under extreme bloom conditions, close 
designated swim beaches with District Office approval 

http://www.checkmyoklake.com/
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OTRD Main Page at 
www.checkmyoklake.com  

http://www.checkmyoklake.com/
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Example of OTRD web notification from 
www.checkmyoklake.com  

 Lake Texoma 

 Updated: Sunday October 7th, 2012 
 September 1, 2012:  Blue-green Algae Update - Testing was performed on 8-29-12 

at several areas of Lake Texoma including Sheppard Annex, Johnson Creek, Little 
Glasses Creek, Lakeside PUA, Burns Run East, Little Mineral Arm, Treasure Island 
and the Highway 377/99 bridge.  While blue-green algae cell counts were elevated, 
toxicity levels reported on 9-1-12 are below the World Health Organization 
threshold.  If you or your pet swim in water that may have blue-green algae present, 
rinse off with soap and fresh water.  

 October 7, 2012:  Elevation is currently 3 ft. below normal, water temperatures are 
around 83 degrees and the water appears clear.  

 October 7, 2012:  Fishing Report - Largemouth and smallmouth bass are fair to 
good at 5-15 ft. in creek channels on plastic worms, spinnerbaits and shad colored 
crankbaits. Striped and white bass are fair to good from 10-30 ft. in the river channels 
on surface lures, live bait and sassy shad. Channel and blue catfish are fair to good 
from 10-20 ft. deep from Little Glasses Creek to Johnston Creek on live bait, worms 
and stink bait. Crappie are fair to good from 5-20 ft. deep in the upper creeks and 
brush piles on minnows and jigs and small lures. Sunfish are fair to good 5-15 ft. 
deep around the fishing docks on worms, small tube jigs and shrimp. 
 

http://www.checkmyoklake.com/
http://www.travelok.com/listings/view.profile/id.4379
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Example of OTRD web notification at 
www.checkmyoklake.com  

 
 Lake Eufaula 
 Updated: Monday October 8th, 2012 
 September 21, 2012:  Blue-green Algae Update - Due to elevated blue-green algae 

cell counts, contact with the water in the Porum Landing, Brooken Cove and Highway 
9 Landing areas is discouraged until toxicity tests can be completed.  Visitors should 
not drink untreated water or let themselves or pets come in contact with areas of 
discolored water. If you or your pet swim in water that may have blue-green algae 
present, rinse off with soap and fresh water.  Although swimming is discouraged, 
visitors can still enjoy boating and many land activities at Lake Eufaula State Park, 
Arrowhead State Park and at other locations around the lake.     

 October 8, 2012:  Lake elevation is currently 4 ft. below normal.  The Frisbee boat 
ramp at Lake Eufaula State Park is currently closed due to low water.  The boat ramp 
at Deep Fork near the marina remains open. 

 October 8, 2012:  Fishing Report -  Black bass are good on plastic and crank baits 
in rocky areas and windy points. White bass are good trolling in shallow flats and 
windy points. Blue catfish are good on shad in shallow flats. Crappie are fair on 
minnows and jigs in standing timber and riprap. 
 

http://www.checkmyoklake.com/
http://www.travelok.com/listings/view.profile/id.4330
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Copan Lake, OK - 2012 
 Bloom reported in on August 7, 2012 

► Copan Point Swim Beach: 1,442,397 
cells/ml 

 Bloom reported on August 21, 2012 
(Microcystis) 

► Copan Point Swim Beach: 78,134 
cells/ml; 6.99 ug/l microcystin 

► Post Oak Camp Ground:  66,968 - 
56,811,116 cells/ml; 10.38 – 3,455 ug/l 

► Re-sampled on September 18, 2012 
► Copan Point Swim Beach:  4,693 

cells/ml; 0.26 ug/l microcystin 
► Post Oak Camp Ground: 25,790 

cells/ml; <0.15 ug/l microcystin 
 Closed signs were posted at Post Oak 

Camp Ground in accordance with OK 
State Law 

  

August 21, 2012 
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Eufaula Lake, OK 
 Isolated blooms continued 

throughout the winter of 2011-
2012 at > 20,000 cells/ml 

 As early as March 2012, cell 
densities > 100,000 cells/ml 
present in some areas 

 In June 2012 blooms began 
forming at other locations across 
the lake 

► Cell densities ranged from 4,268 
to 51,515 cells/ml 

 In July 2012 blooms increasing in 
intensity 
 Cell densities ranged from 10,393 to 141,905 

cells/ml 

 In September 2012 blooms 
continue to be present at multiple 
locations 

► Cell densities ranged from 9,074 to 
699,729 cells/ml 

 

June 30, 2012 

June 30, 2012 
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Lake Texoma, 
Oklahoma-Texas 

 Blooms continued through 
much of the winter of 2011-
2012 

► Advisories lifted in April 2012 

 Blooms returned in May 2012 
► Cell densities ranged from: 

•  27,811 – 42,545 cells/ml in May 
• 3,058 – 408,759 cells/ml in June 
• 571,415 – 909,172 cells/ml in July 
• 629,289 – 1,334,902 cells/ml in Aug 

 Significant cyanotoxin production remains minimal 
► Microcystin documented from <0.15 to 3.2 ug/l; sporadic occurrence 
► Saxatoxin present on one date, 0.027 
► Cylindrospermopsin from 0.05 to 0.5 ug/l; continuously present 
► Multiple analytical methods/analysts:  LC/MS/MS; ELISA 

August 20, 2012 

Courtesy Univ. of  Oklahoma, Grayson County Health Department 
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Marion Reservoir, KS 
Date Cell Densities (cells/ml) Microcystin 

(ug/l) 
6-18-12 493 - 14458 <0.5 – 2.0 

6-25-12 241,290 – 22,648,500 40.0 – 5,000 

7-16-12 28,980 – 262,521 10.0 – 18.0 

7-23-12 0 – 12604 2 – 3  

Courtesy KDHE 
June 25, 2012 

June 25, 2012 
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R.S. Kerr Lake, OK – August 29, 2012 
482,144 cells/ml 

Hulah Lake, OK – August 29, 2012 
No samples collected 

Cimarron River-Keystone Lake, OK – July 
24, 2012; 16 mile long bloom 
16,109,275 cells/ml (Anabaena)  
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Lakes and Rivers Division (LRD), USACE 
 LRD implemented the use of the 2003 WHO guidelines 

in June 2012 
► Advisory Level ≥ 20,000 cells/ml – public awareness 
► Caution Level ≥ 100,000 cells/ml – contact discouraged 

 Issues with cyanoHAB’s began increasing in 2010 
 Human illnesses and dog deaths attributed to HABs at Burr Oak and Deer Creek 

Lakes, OH 

 
 

Kinzua Dam, Allegheny River, PA 

Dillon Lake, OH 
Euglena bloom – emerging HAB 
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LRD Response Overview  
Table 1. Harmful Algal Bloom thresholds for public health advisories. 

Cyanobacterial cell counts/ml Health Risk Actions Taken 

Counts greater than 4,000 and Less 

than 20,000 

-Low risk of short-term health 

outcomes 

-Monitor bloom 

-Notify Health Department about the 
presence of a HAB 

 

Relatively low probability of adverse health effects 

Counts between 20,000 and 100,000 -Short-term adverse health 

outcomes, e.g., skin irritations, 
gastrointestinal illness 

-Contact Health Department 

-Post Advisory signs at public access 
points. 

 

Moderate probability of adverse health effects 

Counts greater than 100,000 -Potential for long-term illness with 

some cyanobacterial species 
-Short-term adverse health 

outcomes, e.g., skin irritations, 

gastrointestinal illness 

-Watch for scums or conditions 

conducive to scums. 
- Discourage swimming  

- Post Advisory signs 

-Coordinate with Health Department 

and develop a plan of action for area 

‘No Contact Advisory’ if it becomes 

necessary.  

 

High probability of adverse health effects 

Cyanobacterial scum formation in 

areas where whole-body contact 
and/or risk of ingestion/aspiration 

occur 

-Potential for acute poisoning 

-Potential for long-term illness with 
some cyanobacterial species 

-Short-term adverse health 

outcomes, e.g., skin irritations, 

gastrointestinal illness 

-Coordinate with Health Department 

and develop a plan of action for area 
No Contact Advisory if it becomes 

necessary. 

-If HAB is in an area with a high 

probability of skin contact (beach), a 

No Contact Advisory may be issued by 

the Health Department at that time. 
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Cecil M. Harden 

Salamonie 

Brookville 

W.H. Harsha 

Deer Creek 

Dillon 
C.J. Brown  

HAB Status 
      No Bloom 
      Bloom ‘Watch’ 
      HAB (>20,000 cells/mL) 
      HAB (>100,000 cells/mL) 
      HAB (State taking action) 
      Toxins Present 

7-SEP-2012 

Pet deaths 
reported 

LRD has adopted World Health Organization (WHO) guidelines which recommend 1) ADVISING the public when cell counts 
exceed 20,000 cells/mL;  2) DISCOURAGING swimming when counts exceed 100,000 cells/mL 

Allegheny 

Mississinewa 

Monroe 

Taylorsville 
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Harsha Lake 
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Historical USACE CyanoHAB Activities 

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  

http://el.erdc.usace.army.mil/elpubs/pdf/ansrp09-1.pdf
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Conclusion-Discussion 
 Nationally, the intensity and frequency of cyanoHAB’s at USACE 

managed reservoirs is increasing 
 Currently, the USACE is responding to cyanoHAB’s specifically, and 

HAB’s generally, within a local regional context 
► Individual local/county and state policies, procedures, and statutes 
► Lack of national guidelines/policies with regard to HAB’s 
► Stakeholders in different jurisdictions within any given USACE 

District/Division Office AOR are not provided consistent environmental 
heath risk assessments and information to make informed decisions for 
themselves and their families 

• The USACE manages 422 lakes in 43 states 
• > 90% of USACE recreation areas are within 50 miles of a major 

metropolitan center 
• 55,000 miles of shoreline; 4,500 miles of trails; 90,000 campsites; 3,400 

boat ramps 
• The USACE provides PWS storage capacity of 329.2 million ac-ft 

 The scope of the USACE recreation and water supply missions 
necessitates a national approach to cyanoHAB guidance 
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