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Overview
** Recelived funding for 2014

» Directed for District Support to Algae Bloom in 8 Ks Lakes

» Supporting data for Kansas Lakes to augment WQ data and
benefit Project Staff and cooperating stakeholders

*» Benefits to Project Staff

» Describe algae/cyanobacteria
composition in 8 Ks Lakes

» Quantify 3 main algae toxins

» Research field toxin

(microcystin) test for use by Rangers

®
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Milford Lake Water Quality

2014 record transparency-Secchi 2.8m -2.6m for
3 months (inflows, zebras and ice).

“* Hypereutrophic-Higher TP and TOP at all site
than previous years

< TOP-available for algae 87% of TP In
2014

** Very low TN:TP ratio as nitrates were
used up and nearly non detect

s+ Perfect conditions for HAB

BUILDING STRONGg,






Hillsdale Phytop_l,,aﬁkton/t()xins

Site Sampled Microcystin (ug/L) | Cylindrospermopsin (ug/L) Anatoxin-a (ng/L)
HD-2 | 9/3/2014 <0.15 ND ND
HD-3 | 9/3/2014 <0.15 == ND ND Sept. alg Writere Park
HD-6 | 9/3/2014 <045 L {UVm -~ ND ND
HD-11 | 9/3/2014 <015 S0 . ND ND crahagas
= 5039

Green Algae
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Hillsdale Lake Water Quality

: Hillsdale Lake - Station HD-11 Total Phosphorus
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Hillsdale Lake Water Quality

*»+ 2014 record transparency at dam-Secchi highest
avg. in 10 years

s Eutrophic conditions. TP and TOP not at record
levels and ND for TOP at many samples

sLow TN:TP ratio. Less than 20 at all sites
after July

**Favorable for cyanobacteria species
cylindrospermopsis (900k cells/mL), but
not toxin producing Annie, Fannie, and
Mike.

“*No toxins detected during blooms

BUILDING STRONGg,






Microcystin StripTest Kits for Rec. Water

s Commercial product for quick (2hr) results by field staff
» All reagents and quick-lyse are included separate vials
» Detalled instructions with diagrams and all necessary

equipment included (e.g. forceps, reagents, droppers, vials, vial
holder, test strips)

» Cookbook chemistry & 4

BUILDING STRONGg,






Microcystin StripTest Kits for Rec. Water

*» Commercial product for quick (2hr) results by field staff
» semi-quantitative results in the range of 0 to 10 ppb

| ’

v -

- ¥ wa rE g5 M!

A g H
.;.941 45’31 ABX A 4D g
=g o> AL

Toay, 5

®

BUILDING STRONGg,






Microcystin StripTest Kits for Rec. Water

s Commercial product for quick (2hr) results by field staff

» Detected MC>5ppb 14/16 times (88%)
» Did not get to test dilutions to evaluate 20 ug/L

— = = ®
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Microcystin StripTest Kits for Rec. Water

KDHE Site-Milford

AA
AB
AC
AD
AE

AA
AB
AC
AD
AE
AB
AB
AE
AE

AA
AB
AB
AB

AA
AB
AC
AD
AH

AA
AB
AC
AD
AH

Date Collected
6/30/2014
6/30/2014
6/30/2014
6/30/2014
6/30/2014

7/7/2014
7/7/2014
7/7/2014
7/7/2014
7/7/2014
7/7/2014
7/7/2014
7/7/2014
7/7/2014

7/9/2014
7/9/2014
7/9/2014
7/9/2014

9/4/2014
9/4/2014
9/4/2014
9/4/2014
9/4/2014

9/4/2014
9/4/2014
9/4/2014
9/4/2014
9/4/2014

Date Analysed-USACE

7/1/2014
7/1/2014
7/1/2014
7/1/2014
7/1/2014

7/9/2014
7/9/2014
7/9/2014
7/9/2014
7/9/2014
7/15/2014
7/15/2014
7/15/2014
7/15/2014

7/9/2014
7/9/2014
7/15/2014
7/15/2014

9/12/2014
9/12/2014
9/12/2014
9/12/2014
9/12/2014

9/22/2014
9/22/2014
9/22/2014
9/22/2014
9/22/2014

KDHE ELISA RESULTS

<0.5

10

130
250
20

10

130

250
20

Abraxis Test Results (ppb)

2.5
5
210
2.5
1

2.5
5

o

®

No training or

discussion
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Wilson Lk Phytoplankton/toxins

Site Sampled Microcystin (ug/L) (Cylindrospermopsin (1g/L)| Anatoxin-a (pg/L) Aug. algae cells/mL
WI-9 8/7/2014 ND ND ND Greel’; 97'933' Diatoms, 595
WiI-15a 8/7/2014 <0.15 ND ND

WI-16 8/7/2014 <0.15 ND ND

Wi16e

WI-20 8/7/2014 <0.15 ND ND

een Algae,

Diatoms, 606

V|9e

Chryptop
193
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Chryptophyta,
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Harmful Algal Blooms
In Our Recreational Waters

Presented by KDHE and KDWPT
May 10, 2012





Public Health Risk
with Harmful Algal Blooms

Presented by
Tom Langer - Director
KDHE Bureau of Environmental Health

Kansas





What 1s a HAB?

* A "Harmful Algal Bloom™ (HAB) occurs when Blue Green
Algae (BGA) has or is likely to produce toxins in amounts that
could cause people or animals harm.

* When algae reproduce profusely, this is called a “bloom.”

« Some BGA produce toxins can harm humans and animals.

 BGA s present in most KS lakes, streams and ponds.

Kansas





2011 HAB Season

ln 2011, there were 38 water bodies with confirmed HAB
*Each lake/bloom was unigue

*Blue Green Algae Cell concentrations & Microcystin toxin
levels related but not linear

*Elevated levels of HABs can be a threat to animal/human
health

*Partnerships were critical in responding

Kansas





ounties with HAB lakes in 2011

Kansas Counties with Public Lakes Confirmed with
Harmful Blue-Green Algal Blooms (HAB) in 2011
[ 12011 Counties with HAB Confirmed
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HAB Summary 2011
FromMarch 18to October 31,2010

Total number of requests for testing 42
Total number of bodies of water tested 38
Number of counties where lakes were tested 39
Number of lakes placed under a warning status 16
Number of lakes placed under an advisory status but never on warning status 4
Number of lakes tested but not found at or above an advisory level 18
Number of lakes still active (05/10/12) 1

d1Sas





Lakes with Extended Advisories/\Warnings -

2011

# Day Adv # Days Warn # Day Total

Cheney
Big Hill
Marion CL
Perry
Milford
Logan CL

35
63
20
28
62

28

63
49

35
91
27
91
111

Kansas





Milford Lake






Milford Lake - Summer 2011






Milford Lake 2011
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KDHE Roles & Responsibilities

*Responds to HAB complaints in public waters
(KSU works with owners of private ponds)

*Performs sample collection and analysis

*Provides public health messaging based upon
the conditions tested

Kansas





Partners’ Roles & Responsibilities

L ake managers (KDWPT, USACE, etc) work with
KDHE to learn of the health risks associated with
HAB levels to make decisions regarding access to
akes

*Signs are posted by lake managers

*Flood control operations (i.e. releasing the water
to control levels) belong to lake managers.

Kansas

12
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Public Health Messages

Designed to educate public so they can
make informed decisions

Public Health Advisory

Public Health Warning

Kansas





Public Health Advisory

Issued when BGA cell counts exceed 20,000 but is less than
100,000 cells per milliliter of water or Microcystin
concentrations are greater than 4 but less than 20
micrograms per liter of water

L ake managers post signs

*Discourage direct contact with water

L ocal Health Depts, health care providers and
veterinarians are notified

*Public Water Supplier notified if needed
‘News Release issued

Kansas
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Public Health Warning

*Issued when BGA cell counts exceed 100,000 cells per
milliliter of water or Microcystin concentrations are greater
than 20 micrograms per liter of water

* Signs are posted

« Recommendation — Prohibit direct contact with

water

 Notify local health departments, health care
providers and veterinarians

 Notify public water suppliers if needed

* Issue media release

Kansas

15
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Partnerships

Not just KDHE...

Kansas Department of Wildlife Parks & Tourism
US Army Corps of Engineers

Bureau of Land Reclamation

Kansas Water Office

Kansas Department of Agriculture

K-State Research and Extension

KSU Veterinary Medicine

US Geological Survey

Public health departments

Local parks and recreation departments
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Partnerships

The News Media!





BGA In Kansas Website

Laboratories

AtoZ Topie Listing

Advisories/Warnings

Cunnent/Adviseries/AWannings

Harmful Algae Blooms (HAB) Q
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Wildlife, Parks &Tourism

Presented by
Steve Adams,
Natural Resources Coordinator

Kansas
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About KDWPT

« 22 of 26 state parks are adjacent to
federal and state reservoirs

*In 2011, these 22 parks hosted an
estimated 6.1 million visits

» Also manages 43 state fishing lakes

Kansas
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About KDWPT

* Enforces state fish, wildlife, boating and
natural resource laws and regulations

» Stresses the importance of safe behavior

when the public participates in outdoor
activities

Kansas
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About KDWPT

» Cooperates with KDHE, USACE, BOR,
Kansas Water Office and other agencies

as necessary to prepare for and respond
to HAB events

 Staff report potential HAB events to
KDHE and help collect water samples, as
needed, for KDHE to analyze

Kansas
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About KDWPT

When KDHE confirms a HAB event and
Issues an advisory or warning, KDWPT

responds to help mitigate public health
risks...
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About KDWPT

 Posts signs at key locations around state properties
« Cooperates with KDHE and federal agencies to issue
news releases

 Posts the information on the KDWPT website

* Reminds patrons of the potential risk to human and
animal health if patron behavior appears contrary to
caution or warning signs

* Closes state park beaches or water body access as
appropriate, depending on the scope of the HAB
 Provides background information on-site as needed
* Fields inquiries from the news media and the public

about HAB events
Kansas
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Blue Green Algae Testing, Water
Supplies, and Control

Presented by

Mike Tate, PE
Director, KDHE Bureau of Water

Kansas
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BGA Testing

Sample Collection

Transportation

Analysis

— Chemical analysis for toxin

— Cell count and identification for BG species
Reporting

— Evaluate analytical data

— Determine waterbody status

Timing — 5-6 days from collection to reporting

Kansas





Drinking Water Suppliers

« KDHE coordinates with affected public water
suppliers

— Evaluate current operations

— Suggest modified or enhanced operational controls

« Recommended operational controls

— Removal of BGA through settling processes (Killing BGA cause
release of toxins)

— Addition of activated carbon to remove soluble toxin
— Disinfection at the end of treatment to further reduce toxin
— Studies indicate that following the recommended
operational controls will remove toxins

d11Sds
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What is the Drinking Water Standard?

 EPA has considered establishing standards for
BGA toxins but has yet to do so

« World Health Organization (WHO)
— Guidance level of 1 ppb for long term ingestion

« A 130 Ib person consuming about a half gallon a day
for 70 years
— No “acute,” or single event, value established

* Drinking water plants can treat to below the 1

(ppb) WHO guideline
Kansas
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What is Being Done to Reduce BG?

BGA are natural
— It's been around for billions of years

Won't be eliminated, but try to lessen severity
Lessen severity by reducing nutrients in water
— Primarily phosphorus and nitrogen

Nutrient concentrations in lakes are reflective
of activities in their watershed

— Both urban and rural

Kansas





What is Being Done to Reduce BGA?

« Kansas’' Nutrient Reduction Plan
— Adopted in the State Water Plan in 2005

— Focuses on

* Largest wastewater treaters

— Approximately 50% have reduced nitrogen and phosphorus
discharge by two-thirds

« Nonpoint sources

— Addressed through Watershed Restoration and Protection
Strategies (WRAPS) to Leverage State and Federal funds
to maximize effectiveness of agriculture cost share

programs
Kansas
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What is Being Done to Reduce BG?

* Nutrient reduction will require:
— A sustained, multi-year effort
— Participation by many rural and urban partners

* There has been success Banner Creek Lake Qualty
— Banner Cr Lake WRAPS

* Nonpoint source controls have
reduced phosphorus to acceptable
levels

« Recognized as a national success - —
story by EPA Parameter

| m1998-99 w2003.07]

I

=S

R
L]

Concentration in ppb
2

M||

-:-.-5;.'

http://water.epa.gov/polwaste/nps/success319/upload/ks_bannercreek.pdf

Kansas
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What is the Forecast for 20127

* No one can really predict HABs
« Dependent on weather & watershed conditions
— Factors that increase chances of blooms
« Significant storm runoff in the spring
« Hot, dry conditions
« Calm winds
« Minimal water releases from reservoirs
 If blooms do occur, we can predict
— A coordinated state agency response
— Widespread communication with the media and citizens

Kansas
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Thank you!

Media Contact Information:

KDHE — Miranda Steele, msteele@kdheks.gov, 785-296-5795, 785-260-3168
KDWPT — Ron Kaufman, ron.kaufman@ksoutdoors.com, 785-296-2870
KWO — Katie Ingels, katie.ingels@kwo.ks.gov, 785-296-0877

KDA — Chelsea Good, chelsea.good@kda.ks.gov , 785.296-2653

US Army Corps of Engineers — David Kolarik, david.s.kolarik@usace.army.mil

TOLL FREE Number — Listen for Recording of Lake Advisories and Warnings

1-855-HAB-LAKE (1-855-422-5253)

d1Sas
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Milford Lake
407,500 ac/ft

Tuttle Creek
299,100 ac/ft

Perry Lake
218,800ac/ft

Clinton Lake
110,500ac/ft

Marion Lake
80,000 ac/ft

Pomona Lake
49.170ac/ft
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2014 Milford Lake BG Algae Test Results

Date of Test 6/5/2014 6/12/2014 6/27/2014 7/3/2014  7/10/2014 7/17/2014 7/24/2014 7/31/2014 8/7/2014 8/14/2014 8/21/2014 8/28/2014 9/4/2014 9/11/2014 9/18/2014 9/25/2014

BG Cell Count 1,260 49,754 0 144,336 17,643 35,267 32,686 88,170 8,186 11,029 22,041 107,065 722,201 99,180 5,353 6,718,005 19,520

Microcystin Level <05 <05 <05 <05 <05 6 8 2 <05 0.6 <05 <05 10 <05 <05 70 <05

BG Cell Count. 182,070 33,696 177,877 221,730 12,914 779,940 105,350 163,170 21,742 401,450 41,639 362,414 331,532 687,967 777,510 5,014,422 297,340 34,643
Microcystin Level <05 <05 9 5 3 80 10 2 1 10 25 2 5 a 8 25 2 5
BG Cell Count. 3,016,125 126,922 518,092 417,318 10,718 2,746,800 164,629 7,559 71,798 48,181 285,390 1,846,295 11,919,600 2,912,221 318,855 29,383,200 456,181 43,481
Microcystin Level 6 1 30 7 2 190 15 2 0.6 <05 3 10 130 12 4 120 3 <05
BG Cell Count. 28,350 11,659 37,806 195,366 204,197 62,347 0 47,263 495,917 1,200,320 53,555 19,884,630 177,891 124,459 91,296,450 204,651 86,949
Microcystin Level <05 <05 1 17 8 10 1 <05 17 5 1 250 2 4 1500 1

BG Cell Count 37,799 18,259 160,589 276,180
Microcystin Level <05 <05 5 4
BG Cell Count 590,940 51,012

Microcystin Level 4 <0.5

BG Cell Count 107,710

Microcystin Level <05
22,361 102,711 4,093 50,721 556,150 59,880 2,266,424 919,658 43,156 3,614,283
6 2 <05 06 4 <05 20 5 i 15
Warning North of Warning North of N ‘Warning North of ‘Warning North of ‘Warning North of ‘Warning North N
Lake-Wide Lake-Wide ~ WarningNorthof  Farnum Lake-Wide Lake-Wide Farnum Lake-Wide “";’:’V North Lake-Wide Farnum LakeWide | Farnum Lake-Wide of Farnum “‘"SF‘"V Cethed
Warning Advisory Farnum Creek  Creek/Advisory ~ Warning Warning  Creek/Advisory  Advisory o ;::'“ Creek/Advisory  Warning Creek/Advisory Warning e-Wide Warning ¢\ eek/advisory Warning  Creek/Advisory Cr“k/:;:::““um
South South South South South South
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2014 HAB Facts/Figures:

» 19 consecutive weeks testing
» 14 weeks under “Warning” level status for entire/partial area of lake.
» 4 weeks under “Advisory” level status for entire/partial area of lake.

» Designated beaches operated by Corps/KDWP&T were CLOSED
17 out of 19 weeks this recreation season.

133 consecutive days of elevated status beginning
June 5th
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Milford Lake supports a multi-million dollar regional
recreation based economy with opportunities including:

Federal, State, County Private
Corps of Engineers Acorns Resort
Ft. Riley Marina/MWR Milford Lake Marina
Milford State Park Thunderbird Marina
Milford Wildlife Area Flagstop Resort/Campground

Milford Wetland Project Beacon Marine-Boat Sales/Repair

Milford Nature Center JJ’s Marine-Boat Sales/Repair
Clay County Park Randy’s Marine Service

Black Pearl Marine Service
Performance Outboards Service

-Over 1,000 campsites Tittel's Outdoor General Store
Grandpa Boone’s Cabin/Guide Service

BUILDING STRONG
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Camping Permits Sold During Recreation Season

School Creek Park Timber Creek Park
FY-07 343 228
FV-10 243 185
FY-14 96 70
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Challenges

 Delays in testing/reporting/notification process
 “Prohibited” signage-how to enforce?
e 17 boat ramp locations-some in privately operated areas

« Control over designated beaches-no control over non-
designated and natural beach areas

« |easeholder support & understanding
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ldeas to adequately communicate
risk but minimize impacts?

Can threshold (advisory/warning) levels be adjusted?

Can signage be altered to “risk based” message?
low-medium-high

Can we improve testing/results/notifications process to
provide timely message?

BUILDING STRONG
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KDHE Roles & Responsibilities

*Responds to HAB complaints in public waters
(KSU works with owners of private ponds)

*Performs sample collection and analysis

*Provides public health messaging based
upon the conditions tested

Kansas





Partners’ Roles & Responsibilities

oLake managers (KDWPT, USACE, etc) work
with KDHE to learn of the health risks
assoclated with HAB levels to make decisions
regarding access to lakes

«Signs are posted by lake managers

*Flood control operations (i.e. releasing the water
to control levels) belong to lake managers.

Kansas





Public Health Messages

Designed to educate public so they can
make informed decisions

Public Health Advisory

Public Health Warning

Kansas





Public Health Advisory

sIssued when BGA cell counts exceed 20,000 but is less than
100,000 cells per milliliter of water or Microcystin
concentrations are greater than 4 but less than 20
micrograms per liter of water

L ake managers post signs

Discourage direct contact with water

L ocal Health Depts, health care providers and
veterinarians are notified

*Public Water Supplier notified if needed
News Release issued

Kansas





Public Health Warning

lssued when BGA cell counts exceed 100,000 cells per
milliliter of water or Microcystin concentrations are greater
than 20 micrograms per liter of water

e Signs are posted

« Recommendation — Prohibit direct contact with
water

 Notify local health departments, health care
providers and veterinarians

 Notify public water suppliers if needed

 |Issue media release

Kansas





2014 HAB Season

In 2014, there were 27 water bodies tested for HAB

Each lake/bloom was uniqgue and the duration of the
blooms varied significantly from “0 days” to “147+
days” (21 weeks).

2014 Surveillance of HABs recorded a new all time high
In BGA cells count and toxicity levels at a major Kansas
Lake

Recurrence of HABs at specific lakes in Kansas is
Increasing which is a detriment to both population and

economic health in Kansas.
Kansas





Antioch Park Lakes
Atchison Co Park Lake
Belleville City Lake
Brown Co SFL
Cedar Brook Pond
Cedar Lake
Chisolm Creek Pk Lk
Council Grove CL
Deanna Rose
Herrington CL
Hiawatha CL
Jewell Co SFL

Lake Meade

Lake Shawnee
Lake Warnock
Logan CL

Marion Res
Memorial Park
Milford Res
Norton

Riggs Park

Roses Lake

South Park Lk
Stone Lake

Toronto Lake

HAB lakes

NE
NE
NC
NE
SC
NE
SC
NC
NE
NC
NE
NC
SW
NE
NE
NC
SC
NC
NC
NW
SC
NE
NE
NW
SE

7-28 thru 9-8
18-Aug
28-Jul

8-18 thru 10-27

6-30 thru 7-14

8-5 thru 8-18

7-14 thru 10-27
23-Jun

8-5 thru 9-4

5-27 thru 7-7

8-5 thru 10-27

7-14 thru 10-27
7-Jul
20-May
6-2 thru 10-27
30-Jun

6-18 thru 8-4

6-30 thru 10-28
6-2 thru 10-13

7-7 thru 7-14
2-Sep
23-Jun

6-16 thru 10-27
9-8 thru 10-27
28-Jul

INn 2014
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Lakes with HABS over 5 weeks - 2014

Name

Lake Warnock
Milford Res

South Park Lk
Memorial Park
Jewell Co SFL
Chisolm Creek Pk Lk
Hiawatha CL
Brown Co SFL
Stone Lake

Marion Res
Antioch Park Lakes
Herrington CL

Deanna Rose

DO

NE

NC

NE

NC

NC

SC

NE

NE

NW

SC

NE

NC

NE

Time

6-2 thru 10-27
6-2 thru 10-13
6-16 thru 10-27
6-30 thru 10-28
7-14 thru 10-27
7-14 thru 10-27
8-5 thru 10-27
8-18 thru 10-27
9-8 thru 10-27

6-18 thru 8-4

7-28 thru 9-8

5-27 thru 7-7

8-5 thru 9-4

Visits

4

19

Range
A-W-L
W-A-M-L
W-L
W
W
W

W-L

A-L
W-A-L
W-A-L
W-A-L

W-L

Weeks

21
19
19
18
16
16
11

10
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KDHE HAB Sampling 2014

2014 HAB Duration # Weeks by Lake

B Lake Warnock

H Milford Res

H South Park Lk

" Memorial Park

m Jewell Co SFL

B Chisolm Creek Pk Lk

B Hiawatha CL

B Brown Co SFL

[ Stone Lake

® Marion Res

B Antioch Park Lakes

m Herrington CL
Deanna Rose

11 Cedar Brook Pond
Cedar Lake

= Norton






KDHE HAB Sampling 2014

100

o 2014 HAB Samples by Lake
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KDHE HAB Sampling 2014






KDHE HAB Sampling 2014

2014 HAB SAMPLING # of LAKES BY DISTRICT

B NE mNC mNW mSE mSC mSW
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KDHE HAB Sampling 2014
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KDHE HAB Sampling 2014
Milford Lake






KDHE HAB Sampling 2014
Milford Lake

Sample site 2011 2012 2013 2014
AA 11 2 5 19
AB 11 8 4 19
AC 11 6 4 19
AD 11 6 1 18
AE 11 2 4
AF 1 1 2
AG 1 1
AH 13
Total 56 24 16 95
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KDHE HAB Sampling 2014
Milford Lake

20 Milford Lake HAB Sampling by year/location
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KDHE HAB Sampling 2014
Milford Lake

Total Samples By Site Historic






Human and Animal lllnesses

Year Dog Deaths Dog Iliness Human Ilinesses Warning or Advisory in effect
2011 7 confirmed 36 reported Yes
12 probable
2012 0 Suspect 1 5 probable Yes
1 suspect
2013 1 Confirmed 0 1 suspect Lake manager notified following
Probable 1 report of dog death
Suspect 2
2014 0 0 2 reported samples collected after illness
2 presumed reports; Advisory issued

Our vision is to serve Kansans in need
with a transformed, fiscally sustainable
Medicaid program that provides high-






BGA In Kansas Website
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Thank youl!
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Kansas HABs: Directional but Noisy

Kansas BGA Counts vs Microcystin
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Milford Cell Counts: A Constant Issue

BGA Cell Counts over Summer 2014 at Selected Milford Sites
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Milford Microcystin: Peaks Late and High

Microcystin Levels over Summer 2014 at Selected Milford Sites
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Kansas Similar to other States

Cell Counts — based on WHO: 20K & 100K
Microcystin — based on WHO: 4 & 20 pg/I

Biggest difference is we use both indicators in an
either/or fashion

Likely over 90% of our alerts are triggered by cell
counts rather than microcystin, especially early in
the season

KDHE NOT going to change microcystin levels

Our vision is 'healthy Kansans living in
safe and sustainable environments'.

The state belongs to all of us - "Kansas
Don' il 1+





WHO Guidelines Allow for Local Adjustment to
Triggers: Kansas now has 5 years of data

Cell Count Trigger 2010 - 2014 Response New Response under
Consideration

> 20,000

> 80,000
> 100,000

> 250,000

>10,000,000
(or 2000 pg/l microcystin)

Advisory
Advisory
Warning
Warning

Warning

Clear
Watch
Watch
Warning

Recommended Closure of
Area





Guarding against false positives & false negatives

Of 478 samples that had counts less than 80,000, 38
or 8% had microcystin > 4 pg/l; 1 was over 20 pg/I

Of 640 samples that had counts less than 250,000, 7
or 1% had microcystin > 20 pg/I

Of 385 samples that had counts greater than 80,000
62% had microcystin < 4 ug/l; 86% were < 20 pg/I

-

Of 223 samples that had counts greater than






Proposed Cell Count Triggers Shifts to the Left






Proposed Triggers Tend to Lower Alert Levels

Alert Levels at Milford based on Existing and Proposed Triggers
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Proposed Triggers may not Change Outcome at Other Lakes

Alert Levels at Marion based on Existing and Proposed Triggers
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Things to work over Winter
Signage wording
Messaging of Lake Conditions
Interaction with Media

Exercising Best Professional Judgment — look
at possible hysteresis






Questions
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2014 Update: CyanoHAB’s within the
Tulsa District, USACE

Tony Clyde, Ph.D.
Limnologist

Operations Division, Natural Resource
Management Branch, Tulsa, Oklahoma

November 19, 2014 — KDHE Harmful
Algae Bloom Fall Partner’s Meeting

Topeka, KS
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Walnut Creek State Park -
Keystone Lake, Oklahoma
July 9, 2011





Topics to be discussed

. Overview of cyanoHAB monitoring at select
Tulsa District reservoirs in Oklahoma and
Kansas.

. Overview of cyanoHAB reporting requirements
and limitations in Oklahoma.

. HAB efforts within USACE nationally.

. Harmful Algae Bloom and Hypoxia Research
and Control Amendments Act of 2014.

®
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Tulsa District
Civil Works Boundary
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Boxplot of Cell Density (cells/ml) vs Year, Month - Lake Texoma, OK-TX
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Boxplot of MCY-ELISA(ADDA) (ug/l) vs Year, Month - Lake Texoma, OK-TX
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CYN-ELISA (ug/l)

Boxplot of CYN-ELISA (ug/l) vs Year, Month - Lake Texoma, OK-TX
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Cell Density (cells/ml)

Boxplot of Cell Density (cells/ml) vs Year, Month- Eufaula Lake, Ok
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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 June 30, 2012

continue to be present at multiple
locations

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

®
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MCY-ELISA (ADDA) (ug/l)

MCY-ELISA (ADDA) (ug/l) vs Year, Month - Eufaula Lake, Ok
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CYN-ELISA (ug/l)

CYN-ELISA (ug/l) vs Year, Month - Eufaula Lake, OK
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Cell Density (cells/ml)

Chart of Cell Density (cells/ml) vs Date - El Dorado Lake, KS
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MCY (ug/l)

Chart of MCY (ug/l) vs Date - El Dorado Lake, KS
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Data

MCY-ELISA (ADDA), CYN-ELISA (ug/l) vs Date, Council Grove Lake, KS
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Data

MCY-ELISA (ADDA), CYN-ELISA (ug/l) vs Date, Council Grove Lake, KS
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Overview of cyanoHAB reporting requirements and

limitations in Oklahoma

= Components of SB 259 incorporated into Tulsa District CyanoHAB
Procedures for Oklahoma

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

e =2 100,000 cells/ml total cyanobacteria AND
e 2 20 ug/l microcystin

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

« < 100,000 cells/ml total cyanobacteria AND
o <20 ug/l microcystin
 Two consecutive weeks within 30 calendar days

» SB 259 available from the Oklahoma Secretary of State at:
https://www.sos.ok.gov/documents/leqislation/53rd/2012/2R/SB/

259.pdf

®
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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 reporting
cyanoHAB information to the public (web-based only)

Tulsa District procedures altered cyanoHAB reporting to the public
In voluntary compliance with SB 259

Tulsa District and OTRD partnering to implement a public education
campaign — (web-based only)

Tulsa District procedures focus on 3 conditions for cyanoHAB
response

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

Advisories and Warnings are no longer issued by USACE or posted
on-site. USACE is posting a Blue Green Algae Awareness Level

sign on site when cell densities > 100,000 cells/mi

®
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Blue-green Algae Awareness

Level
Elevated Risk of Adverse Health Effects

BLUE-GREEN ALGAE BLOOMS ARE PRESENT

For Your Safety, The U.S. Army Corps of Engineers, Tulsa District
Recommends the Following:

¢ Children and pets are more likely to get sick
because of blue-green algae.

e Use caution when swimming, water skiing and
coming into contact with water.

e DO NOT drink untreated lake water.

o Keep pets/livestock off of the beach and out of
the water.

e Avoid areas with visible algae accumulation.

Symptoms from exposure may include nausea, vomiting,
diarrhea, skin rash, eye irritation, respiratory problems or
other unexplained illness.

For more information go to:

" www.TravelOK.com/checkmyoklake
or

www.swt.usace.army.mil

To Report Iliness Due to Exposure, Please Contact Your Doctor or
the Oklahoma Poison Control Hotline at: 1-800-222-1222

®
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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/I

» 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/I

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

®
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OKLAHOMA LAKE CONDITIONS

Broken Bow Lake

.
O I R D M al n P a e at With more than 200 lakes and over one million surface acres of water for boating and swimming, Ollahoma has
always been a haven for water recreation. Inrecent years, Oldahoma and other states have been impacted by the spread

of blue-green algae. Learn how to keep you and your family safe on Oklahoma's waterways and find answers to all of
wour gquestions about blue-green algae and water mfety here

www.checkmyoklake.com

Sirnply browse this section for frequently asked questions, water safety tips, lake updates, blue-green algae
identification tips and more. B efore you pack up the car and head to your lakeside destination, choose your lake from
the drop-down ens below to view the most up-to-date lake conditions and testing results.

Check Current Conditions >> -Choose a Lake-- (GOl

http:/fwww travelol. com/checkmyoldalee/
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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.

®
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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.

®
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Cell Density (cells/ml)

Boxplot of Cell Density (cells/ml) vs Year, Month- Eufaula Lake, Ok
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HAB efforts within USACE nationally

= May 2014 meeting in Portland
» Targeted field personnel from across USACE

» Included golden algae, costal/estuarine HABS,
inland HABs

» Impacts of HABs to USACE Civil Works
Projects, budgeting, WQ activities, etc...

» Updating of ERDC/TN ANSRPO09-1, The
Impact of Harmful Algae Blooms on USACE
Operations

* National survey to be completed by Feb 15
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Historical USACE CyanoHAB Activities

Table 5. HAB monitoring summary table.

District

HAB Monitoring

Louisville

The Louisville District collects data from each of their reservoir projects, from the inflows
and from the tail waters. At Harsha Lake the District conducted a modeling study,
collecting data on a weekly basis through the summer of 2005. Sampling included five
locations within the lake every four weeks at different depths. Measurements included
metals, nutrients, phytoplankton, chlorophyll, and physical parameters. However, the
budget only contains enough money to monitor other locations once a year (in August or
September). The Corps collects water for analysis from different depths at tail waters, dam
sites, and major tributaries. Special circumstances may warrant a closer look at other
places. Other agencies, such as the Division of Water, Fish & Wildlife, and USGS, also
collect data in Kentucky, as well as many Indiana agencies.

Norfolk

The Norfolk District has recently measured chiorophyll A levels at Craney Island. USACE
noticed these levels increasing over the summer of 2005. Levels started fairly low {i e.
levels the previous winter were around 1-2 ug/L, but levels in the spring and summer were
15-20 ug/L). USACE does not have past summer background measurements and has not
done festing until the last few years.

Buffalo

The Buffalo District does not collect data related to algal blooms.

Portland

For the past ten years, the Portland District has taken comprehensive measurements at
three projects: the Willow Creek Reservoir (which often experiences algal blooms), Lost
Creek Lake, and Applegate Dam. Sample analysis consists of organism 1D, cell counts,
cell density, and biovelume, as well as environmental factors (including temperature, pH,
turbidity, dissolved oxygen, dissolved solids, etc.). Samples are generally 500 mLto 1L,
taken from the top layer of water. Due to budget constraints, samples are not taken
regulary at other projects and often include analysis for fewer factors. The interviewee
esfimated that monitoring all projects on a weekly basis would take over $100,000 per
year, which is much larger than the Disftrict's entire water quality budget.

Jacksonville

Rather than USACE, the Florida DEP and South Florida Water Management District often
sample for algal blooms. The Jacksonville District has, however, collected data about
cyanobacternia at sites connected with the Agquifer Storage & Recovery Project. These data
are taken from four sites {Lake Okeechobee, Kissimmee River, Hillsboro Canal,
Caloosahatchee River), quarterly for one year. Sampling is expensive.

Table 3. HAB occurrence and impact summary table.

District HAB Occurrence HAB Impact

Louisville Blooms occur at multiple Corps projects Multiple projects have reported fish Kills.
every summer, late in the season. Blue- Anecdotal reports of dogs that died after
green algae blooms have become a larger jumping into/drinking water high in algal
issue in the Louisville District in the past toxins. Blooms have necessitated an
three years, most often in Indiana lakes, but | increase in filiration and application of
also in Ohio and Kentucky bodies of water. carbon to remove taste and toxins in the
Associated factors are thought to include water supply. Beaches have been closed
eutrephication, oxygen depletion, high down due to blooms, and some people
temperatures, and drought conditions. have reported skin rashes.

Norfolk Large bloom occurred at the Craney Island | Algal toxin effects are negligible, as the
Dredged Material Management Area in the | toxins dissipate in the wide mixing area of
summer of 2005. Norfolk Harbor and recreational activities do

not fake place in the region.

Buffalo The Buffalo District manages and maintaing | No documented human health impacts
many harbors along the south shore of Lake | have resulted thus far. Beaches have been
Erie, which currently faces multiple problems | closed as a precautionary measure.
and concerns with algal blooms. Blooms
have occurred on Lake Erie every summer,
with a peak of 2-3 weeks, for at least the
past & years.

Portland Most of the Portland District projects have Despite bloom prevalence, health and
experienced algal blooms at one time or property impacts were not specified.
another. Blooms begin in June and last
through the summer. In 2005, large blooms
occurred at three of the 17 district projects;
typically up to two-thirds of the district’'s
projects experience a large bloom in a given
year.

Jacksonville | Blooms occurred at several of the district's Anecdotal reports of dead manatees. Many
higgest projects in 2005. Blooms seem to be | human health concems, especially relating
associated with heavy rainfall periods. 1o potable water. Concemns will likely impact

the design of a costly project where a
downstream water quality treatment
installation could increase costs.

Tulsa Blooms occurred at six of the district's A dog is thought o have gotten sick from
36 projects in 2005. Marion Reservairin Microcystin at Marion Reservoir, Kansas. A
Kansas blooms annually . golden algae bloom at Lake Texoma in

January 2004 killed 25-30,000 fish. Golden
algae threaten the striped bass fishery on
the lake, which is a 340 million/year
economic asset as reported by Paul Mauk,
Oklahoma Department of Wildlife
Conservation.

Tulsa

In 2005, the Tulsa District took measurements at the Marion and Fort Gibson reservoirs.
Microcystin levels ranged from 2 9 to 9.6 ppb at Marion (June 8th to July 13th, samples
taken every two weeks, possibly 60 or 70 samples); 2.8 to 3.6 ppb at Fort Gibson (July 6th,
possibly 40 samples). Samples were also taken at Tenkiller Reservoir in 2005, and
Skiatook Lake samples were taken on a day at peak of cylindrospermopsin bloom near a
swim beach. All told, approximately 360 samples were taken during the year. Data include
nutrient levels, total phosphorous, nitrate/nitrite, ammonia, organic carbon, chlonide, and
total calcium in some lakes, as well as verical profiles of turbidity, oxygen, pH,
conductivity, temperature, chlorophyll, and some light data. Most samples are surface
samples; others are a half meter below surface or a meter above the hottom, taken in 1-L
amber bottles, split between microcystin and cylindrospermopsin analysis. Historically, the
District has had chlorophyll data, but now Dr. Bob Lynch at OU is doing phytoplankton
analysis for them.

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
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HAB and USACE managed reservoirs

= 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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Harmful Algae Bloom and Hypoxia Research
and Control Amendments Act of 2014

* Inter-Agency Working Group reestablished
* Focus expanded to include FW HAB/hypoxia

= Tasked with preparing comprehensive research
plans/action strategies for submission to
Congress:

» Marine/FW HAB
» Marine/FW Hypoxia
» Great Lakes HAB/Hypoxia Assessment

» Great Lakes HAB/Hypoxia Action Plan
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