ZUSGS

science for a changing world Department of Health

Spatial Assessments of

US Army Corps
of Engineers ®

Milford Reservoir During ===

Summer 2015

Guy Foster, Jennifer Graham (USGS), Marvin
Boyer (USACE), and Tom Stiles (KDHE)

2016 HAB Stakeholder Meeting
Topeka, Kansas

This information is preliminary and subject to revision. It is being
J anu al’y 7, 2016 provided to meet the need for timely best science. The information is
provided on the condition that neither the U.S. Geological Survey nor
the U.S. Government shall be held liable for any damages resulting
from the authorized or unauthorized use of the information.
January 2016

U.S. Department of the Interior
U.S. Geological Survey



Study Objectives

" Characterize the spatial variability of
cyanobacteria and microcystin in Milford
Reservoir during summer 2015

" Collection of spatially-dense near-surface data

" Describe representative sample collection
approaches through synthesis of sample
results collected by three agencies (USGS,
KDHE, and U.S. Army Corps of Engineers)
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What is a Representative Sample?

(SITE NAME B - [hag] |
MIL ) STATE PARK SWIMMI BEACH AA al I l e r eS l | S r O l I I
MILFORD LAKE, TOWN OF MILFORD SWIM BEACH

MILFORD LAKE TIM3ER CR BOAT RAMP

MILFORD STATE PARK MARINA RAMP AND DOCK
BOAT RAMP IN EAST ROLLING HILLS PARK
PROBABLE FUTURE MONITORING SITE

MILFORD LAKE WAKEFIELD SWIMMING BEACH
MILFORD LAKE, CURTIS CREEK PARK, EAST BOAT DOCK E
¥ |[MILFORD MILITARY MARINA BOAT RAMP |AF ’

" Cell count: 804,667,500

" Microcystin
Concentration: 30,000
Hg/L

Famum Ceask

® Cell count: 7,371

" Microcystin
Concentration: < 1 pg/L

Source- Kansas Department of Health and Environment
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Two data collection runs
July 27, 2015 August 31, 2015

" Fixed sitein zone C ® Fixed sites Iin
zones A& C

® Continuous data
over lake surface ® Continuous data
over lake surface

" Surface grab

microcystin and " Surface grab
chlorophyll microcystin and
chlorophyli
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Two data collection runs
July 27, 2015 August 31, 2015

Milford Spatial Run, July 27, 2015 - Milford Spatial Run, August 31, 2015
B zoren P B zonen
[ zones C [ zone s
[ Jzonec ! [ Jzonec

A Fixed Site A Fixed Sites

LOROCOOR00E

C Discrete Sample Locations @ Discrete Sample Locations
A R

Boat Path Boat Path
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Microcystin QA/QC Samples

Analyzing Agency KDHE Guidline for Public Health Warning
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Chlorophyll Sample Summary Stats

July 27, 2015

August 31, 2015
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Chlorophyll (ug/L)

ZoneA ZoneB ZoneC AllData Zone A ZoneB Zone(C AllData

" (Lab measured)
" Order of magnitude difference A > C




Chlorophyll QA/QC Samples

Analyzing Agency
B USGS
B COE
m KDHE
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Collecting Agency and Site

%USGS COE and KDHE use spectrophotometric
L analysis, USGS uses fluorometric analysis Pt

Kansas City District




Cyanobacterial Community Composition
August 31, 2015

1“0 Total Cells (cells/ml) “*  Cyanobacteria (cells/ml)

1,000,000 1,000,000
800,000 800,000
600,000 600,000
400,000 400,000
200,000 I 200,000 I
0 —_— — —

0
A3 (AA) B3 (AB) C3 (AC) A3 (AA) B3 (AB) C3 (AC)
= Total Cells (cells/mL) COE m Total Cells (cells/mL) KDHE m Cyanobacteria (cells/mL) COE mCyanobacteria (cells/mL) KDHE

" Cyanobacteria ranged from 94 -100 percent of
total cell counts




Sensor/Lab Chlorophyll Relation

Lab Chlorophyli

7127/2015

y = 26.4x - 57.6
Rz2=0.7

12

6 8 10
Sensor Chlorophyll

8/31/2015

y = 106.4x - 309.4
R? = 0.6
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July 27, 2015 Fixed Site in Zone A: Suggest
vertical migration of cyanobacteria?

Milford Spatial Run, 27 July 2015 Milford Spatial Run, 27 July 2015
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" Fixed site to capture diurnal patterns in lake
water quality
" ~1.0 meter depth, moored to buoy
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31 August 2015

US Army Corps
of Engineers
Kansas City District

day

Milford Spatial Run, Zone A, 31 August 2015’

Milford Spatial Run, Zone A
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Milford Spatial Run, Zone C, 31 August 2015

Milford Spatial Run,
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Sensor Variability July 27

Top Sensor Top Sensor
July 27, 2015 July 27, 2015

n=312 =685
. .

Sensor-Measured
Chlorophyll {RFU)
Sensor-Measured
Phycocyanin (RFU)

ZoneB ZoneC AllData Zone C All Data

Bottom Sensor Bottom Sensor
July 27, 2015 July 27, 2015

Sensor-Measured
Chlorophyll (RFU)
Sensor-Measured
Phycocyanin (RFU)

ZoneB ZoneC AllData ZoneC All Data
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Sensor Variability August 31

Sensor-Measured

Sensor-Measured

Chlorophyll (RFU)

Chlorophyll (RFU)
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Top Sensor
August 31, 2015

n=318 n=720

ZoneB ZoneC AllData

Bottom Sensor
August 31, 2015

n=318 n=720
n =260 . .
. n=142

B

Zone A ZoneB ZoneC AllData

Sensor-Measured

Sensor-Measured

Phycocyanin (RFU)

Phycocyanin (RFU)

Top Sensor
August 31, 2015

n=318 n-720
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¥

ZoneB ZoneC AllData

Bottom Sensor
August 31, 2015

n= 313 n= 120

n= 142
Il 260

ZoneA ZoneB ZoneC AllData
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Variability Exists in Depth as Well as Across the Surface

Top Monitor Blue-Green Algae, in RFU
e High - 251

- Low: 0.2

Boat Path

B T s
ThIS is preliminary data the best way to
i compare data is still be|ng determlned

e High 251

- Low:02

Boat Path

rom

TwE

8 This is preI|m|nary data, the best way to =

compare data is stlll be|ng determmed
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Variablility Exists in Depth as Well as Across the Surface

Explanation

54"
Top Monitor Blue-Green Algae, in RFU |
we High - 254

- Low:038

~

() BoatPatn

- W F o
This is preliminary data, the best way to &

compare data is still being determined.
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Explanation

Bottom Monitor Blue-Green Algae, in RFU
we High - 254

- Low - 08

(" Boat Path

Y This is preliminary data, the best way to i
_E%‘Ecompare data is still being determined.
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Applied Technology on HAB’s- What .«
Scale and Type of Data Do You Need?




Next Steps

" Complete comparison of sampling approaches
" Publish report by September 30, 2016

® Develop methods for quick data turn-around and
release for (near) real-time lake management

" Quantify total algal biomass

" |ncorporate spatial patterns into models
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gfoster@usgs.gov
785-832-3525

jlgraham@usgs.gov
785-832-3511

2 USGS

Additional Information:

Cyanobacteria -
http://ks.water.usgs.gov/cyanobacteria

Department of Health
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