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USACE WQ Mission

= Federal Water Pollution Control Act

* ER 1110-2-8154

» “provides one of the greatest opportunities for
the USACE to demonstrate its commitment to
environmental leadership, conservation,
restoration, and stewardship.”
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USACE WQ Program ODbjectives

= Ensure compliance with applicable state and federal
water quality regulations as mandated by federal law and
EO 12088

)
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USACE WQ Program ODbjectives

= Ensure compliance with applicable state and federal
water quality regulations as mandated by federal law and

EO 12088

= Provide support to water management, project
operations and navigation
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USACE WQ Program ODbjectives

= Ensure compliance with applicable state and federal
water quality regulations as mandated by federal law and
EO 12088

= Provide support to water management, project
operations and navigation

= Monitor water quality conditions, establish baseline
conditions, assess current water quality status and
Identify any significant water quality trends
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USACE WQ Program ODbjectives

= Ensure compliance with applicable state and federal
water quality regulations as mandated by federal law and
EO 12088

= Provide support to water management, project
operations and navigation

= Monitor water quality conditions, establish baseline
conditions, assess current water quality status and
Identify any significant water quality trends

= Evaluate the effectiveness of the Water Control Plan

i )
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WQ Surveys and Studies

* Project profiles
= Ambient surveys
* Intensive surveys

= Special studies

®
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WQ Surveys and Studies
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* Project profiles

» Monitor
stratification

» \Water
management

= Ambient Surveys
» Yearly monitoring
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WQ Surveys and Studies

* Intensive Surveys
» full assessment
» ~ 10 year rotation
» Repetitive visits

» Includes biological
surveys (2015)

= Special Studies

®
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Project Profiles

WILLIAM HARSHA LAKE U.S. ARMY CORPS OF ENGINEERS
WATER RUALITY REFORT
0s20.,0814 (1415) LOUISYILLE DISTRICT
POOL ELEWATION = 7R3 Ft
AIR TEMPERATURE = Mizsing I |
:
TAILWATER: . |
TEMPERATURE = 22.3°C (72.1°F) g —A
ORYEEN = 8.9 masl § \-’\)\{.f[
£
DRAINAGE AREA = 342.0 Square Miles il |
SUMMER FOOL ELEU = 7EE.0 Ft tmadld N T T S T S T T R S
SUMMER SURFACE AREA = 2,162.0 Acres T |
WINTER FOOL ELEU = 729.8 Ft W -
WINTER SURFACE AREA = 2,846.0 Acres T M
I o d
TEMPERATURE DXVEEN (masL) oA

1 0 4 [30=) T
L T L TR R N B |

w0

00 AP0 D RRC H0eC 0 40 18 3 | |
|
|

0 3 (F) 7ec T T T N N B 4

LR

Collected at XXX20001 (damsite) during |~

T T T T T T T T T T
z2F EOOF 0eF a0F A04°F 0 5 40 18 0 3

& iR oaan BE 2 30 OB AL Y
E0r Mz~ rm rroom
T E R Y

thermal stratification approximately

ByPass
= Data Plot Guide Curwe

: higggr?ggl\cﬁggn Main Gate TempsOxy Report Date

every two weeks

Report generated on 168-1-2614

®

10 BUILDING STRONG,




Selective Withdrawal

= Water quality gates
» Limited release
capacity
» Flood events must
pass through mains
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2014 Ambient Monitoring

= ~10 sites

» During thermal
stratification

= Field data

» Secchi

» Temperature
» DO

» Conductivity
» pH

» Turbidity
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2014 Ambient Monitoring

= Chemical
» Epilimnion
» Metalimnion

» Hypolimnion
» QA

= Biological
» 0, 5, 10, 20

®
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Water Chemistry

= Alkalinity

=  Aluminum

= Ammonia

= Calcium

= Chloride

= Dissolved Organic Carbon
= Hardness (as CaCO3)
= [ron

= Magnesium

= Nitrate + Nitrite

= QOrthophosphate

Phosphorus
Potassium

Sodium

Sulfate

Total Dissolved Solids
Kjeldahl N

Total Organic Carbon
Total Solids

Total Suspended Solids
Atrazine (8081A)
Decachlorobiphenyl

®
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Water Chemistry

= Antimony

= Arsenic

= Barium = 2XXX10000 (tailwater)

= Beryllium = 2XXX20001 (damsite all depths)

= Cadmium = Hypolimnion (all lake sites)
= Chromium

=  Copper

" Lead

= Manganese
=  Mercury

= Nickel

=  Selenium

= Silver

= Zinc
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Biological

* Chlorophyll a
» 0, 5,10, 20

= Phytoplankton
» 0, 5, 10, 20
» Full counts/ldentification
» Density/Abundance/Biovolume

]

®
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ntensive Monitoring 2014

= \West Fork
= Carr Fork

= Full assessment

» Field, chemical,
phytoplankton

» Sampled three
times

®
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Intensive Monitoring 2015

= Barren and Nolin

= Full assessment
» Sampled three times

» Field, chemical,
phytoplankton,
macroinvertebrates

* Native state’s criteria
« KDOW protocols

®
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Harsha EFW Coop
Remote Sensing
Sediment
Macroinvertebrates
Bathymetry

Ohio River
Escherichia coli
USGS Gage
IPA/CESU
Environmental Flows
HABs

Special Studies

19
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Harsha EFW Coop
Remote Sensing
Sediment
Macroinvertebrates
Bathymetry

Ohio River
Escherichia coli
USGS Gage
IPA/CESU
Environmental Flows

HABS 4
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USACE LRD HABs 2014

Salamonié

Rous
Mississinewa

Harsha Microcystin:

Camp beach: 190 ppb R SEEAVA
Main beach: 8.7 ppb

HAB Status

V¥ No Bloom

Bloom ‘Watch’
WV HAB (>20,000 cells/mL)
V¥ HAB (>100,000 cells/mL)

Ohio River Basin Boundary Toxins Present




USACE LRD HAB Plan Overview

= WHO Guidelines
» Cell counts

= Advisories
» > 20,000 cells/imL

= Cautions
» >100,000 cells/mL

= Entire Reservoir

®
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LRD HAB Plan Overview

= WHO Guidelines
» @ 20,000 cells/mL ADVISORY

. Elevated Risk of Adverse Health Effects
¥ ADVI SE the pu bIIC Of BLUE-GREEN ALGAE BLOOMS ARE PRESENT

For Your Safety, The U.S. Army Corps of Engineers, _ District

Increased risk
¢ DO NOT drink untreated lake water.

o POSt ADVISO RY Slgns at e Use caution when swimming, water skiing and

coming into contact with water.

approprlate |Ocat|0nS = TBD by e Children and animals are more likely to get sick

with exposure to or consumption of blue-green

district HAB plan_ algae.

o Avoid areas with visible algae accumulation.

[ ] B e g I n Sam p I I n g O n a We e kly Symptoms from exposure may include nausea, vomiting,

diarrhea, skin rash, eye irritation, respiratory problems or
other unexplained illness.

basis.
* 2 consecutive weeks of J | -
sampling results below the

threshold level needed to

remove signs.
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LRD HAB Plan Overview

= WHO Guidelines
» @ 100,000 cells/mL

DISCOURAGE contact

Post CAUTION signs at
appropriate locations — TBD
by district HAB plan.

Continue sampling on a
weekly basis.

2 consecutive weeks of
sampling results below the
threshold level needed to
remove signs.

BLUE-GREEN ALGAE BLOOMS ARE PRESENT

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

e DO NOT drink untreated lake water.

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

e Contact with the water is discouraged (e.g., swim-
ming, wading, water skiing).

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

e Avoid areas with visible algae accumulation.

For more information go to:

Report algae blooms to: For additional information contact your local
health department:

BUILRING STRONG




Communication is Key

= USACE Internal

» \Vertical — Lateral

= Public

» Posters/Pamphlets

» \\Vebsite
» Facebook

" Interagency

a Barren River Lake - US Army Corps of Engineers, Louisville District

Today's Lake Level at 6:00 AM: 547.23 msl
24 hour change: -0.60

Gate Opening: .7 main gate

Discharge Rate: 3066 cubic feet per second
Temperature: 45 degrees

HAB Status: CAUTION

Like - Comment - Share
4 7 people like this.

. Write a comment..

m Randy Maynard could you list winter pool level ()
Like - Reply

Harmful Algal Blooms ;.
(HABs)_ =

‘What are HABs?

Harmiul Algal Blooms are TEESSS
microscopic cyanobacteria or &
“blie green algae” colomies - wan e pereste s tha n
that resemble green algae. ety lan )

HAEs can have a blush Letioains
appearance and can often 2 :;.‘::;.."W
times be seen as scums, = i gmvere caces et ar newout
PO s sysems dumnge couid a g

the surface of a lake or
stream. The area effected by
a“bloom® can range from the ,

size of a basketball to half the —g
Lake, '

®

(v 2|
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USACE Louisville District Website

= http://www.Irl.usace.army.mil/

LOUISVILLE DISTRICT

Photo of the week: Autumn
colors -
Little Clifty Creek at Rough River Lake, Recreatl 0 n
Falls of Rough, Ky. (U 5. Army Corps of
Engineers photo by Jeffrey Tucker)

Water Information

Photos

Regulatory/Permitting

_ -alest stories

Army Corps of Engineers waives day use fees for District LDP promotes volunteerism among
vets, service members at lakes workforce

LOUISVILLE, KENTUCKY —The U.3. Army Corps of
day that it will waive

Find us on Facebook

The U.S. Army Corps of Engineers shares water
safety tips for Labor Day holiday

It's almosttime to say goodbye to summer. Ifyou'll be
spending the weekend on or around the water
ed: 8/28/2014

" Louisville District, U.S. Army
Corps of Engineers

New leader Col. Christopher Beck takes charge of Louisville District,
U.S. Army Corps of Engineers Louisville District

U.S. Army Corps of

®
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http://www.lrl.usace.army.mil/

USACE Louisville District Website

LOUISVILLE DISTRICT

HOME > MISSIONS = CIVIL W

Water Information
The Water Management section is responsmle for the dally operatlon of twenty multl—purpose reservoir pI'O]ECIS within the Louisville District and the

collection and dissemination of data associated with those projects in regards to reservoir control and water quality. Water Management is composed of
the Water Control Team and the Water Quality Team.

Quick Links

3-day NWS River Forecast

Daily Lake Report

Daily River Report

Quantitative Precipitation Forecasts

Current Stage Data Water Quality Home

DCPs by Basin Harmful Algal Blooms (HABs)
External Links Other Concerns

Lake Information Updated Lake Temperatures and

Dissolved Oxygen Levels
Navigation Conditions
Biological Assessments

Other USACE Information m

27 BUILDING STRONGg,
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USACE Louisville District Website

LOUISVILLE DISTRICT

HOME > MISSIONS

Water Quality Home

Monroe:

HAB present as of 9/1 (cell count exceeds 100,000 cells/mL), IDEM, IDNR, and other state and
county stakeholders have been notified. In accordance with the LRL Agreement with the IDNR,
HAB sampling at this location is now suspended until May 2015

Harmful Algal Blooms (HABs)

Other Concerns

Updated Lake Temperatures and

Harden: Dissolved Oxygen Levels
HAB present as of 9/4 (cell counts exceed 100,000 cells/mL threshold); cell counts exceed
1,000,000 cells/mL at 2 sites; IDEM, IDNR, and other state and county stakeholders have been Biological Assessments
notified. In accordance with the LRL Agreement with the IDNR, HAB sampling at this location is now
suspended until May 2015 Water Quality Data
. Useful Links
J. Edward Roush:
HAB present as of 9/2 (cell counts exceed 100,000 cells/mL threshold); IDEM, IDNR, and other Contact Water Quality

state and county stakeholders have been notified. In accordance with the LRL Agreement with the
IDNR, HAB sampling at this location is now suspended until May 2015

Salamonie:

HAB present as of 9/2 (cell counts exceeds 100,000 cells/mL); IDEM, IDNR, and other state and
county stakeholders have been notified. In accordance with the LRL Agreement with the IDNR.
HAB sampling at this location is now suspended until May 2015

®
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USACE Louisville District Website

J. Edward Roush: Useful Links

HAB present as of 9/2 (cell counts exceed 100,000 cells/mL threshold); IDEM, IDNR, and other
state and county stakeholders have been nofified. In accordance with the LRL Agreement with the
IDNR, HAB sampling at this location is now suspended until May 2015

Contact Water Quality

Salamonie:

HAB present as of 9/2 (cell counts exceeds 100,000 cells/mL); IDEM. IDNR. and other state and
county stakeholders have been notified. In accordance with the LRL Agreement with the IDNR,
HAB sampling at this location is now suspended until May 2015

Brookville:

HAB present as of 8/26 (cell counts exceed 100,000 cells/mL threshold); IDEM, IDNR, and other
state and county stakeholders have been nofified. In accordance with the LRL Agreement with the
IDNR, HAB sampling at this location is now suspended until May 2015

Mississinewa:

HAB present as of 9/3 (cell counts exceed 100,000 cells/mL threshold); cell counts exceed

1,000,000 cells/mL at 1 site; IDEM, IDNR, and other state and county stakeholders have been
notified. In accordance with the LRL Agreement with the IDNR, HAB sampling at this location is now
suspended until May 2015 US EPA CyanoHABs

US EPA Harmful Algal Blooms
Taylorsville: WHO Guidelines

HAB present as of 9/18 (cell counts exceed 100,000 cells/mL threshold); cell counts have Onio algae info
decrease below 1 million cells/mL at all sites; KDOW, KY Dept of Parks, KY Dept of Fish & Wildlife,
and other stakeholders have been notified

Indiana Blue-Green Algae

Rough River:

HAB present as of 8/27 (cell counts exceed 100,000 cells/mL threshold), KDOW, KY Dept of : -
Parks, KY Dept of Fish & Wildlife, and other stakeholders have been notified. US EPA's "Protect your pooch from m

HABs"

®
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Communication is Key

= USACE Internal
» \Vertical — Lateral

= Public

» Posters/Pamphlets

» \\Vebsite
» Facebook

@eragency

a Barren River Lake - US Army Corps of Engineers, Louisville District

Today's Lake Level at 6:00 AM: 547.23 msl
24 hour change: -0.60

Gate Opening: .7 main gate

Discharge Rate: 3066 cubic feet per second
Temperature: 45 degrees

HAB Status: CAUTION

Like - Comment - Share

4 7 people like this.

. Write a comment..

Randy Maynard could you list winter pool level (1)
Like - Reply

Harmful Algal Bloom
(HABs)_

Six

‘What are HABs?

Harmdul Algal Blooms are TESESE
microscopic cyanobactera or
“blue green algae” colonies
that resemble green algae.
HABSs can have a bluish
appearance and can often
times be seen as scums,
foanms of mats on
the surface of a lake or
stream. The area effected by
a“bloom® can range from the ,
size of a basketball to half the —g
Lake,

RS can gt Erine ik a0
pee vt harsan, pee,
Trvestock, andfish heakh. The b

srsters dmge could gy

®
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State Strategies

= The state agencies have the primary
responsiblility for setting water quality
standards/criteria.

= This may lead us back to doing things
differently in each state, but that's OK.

= The state agencies become the voice to the
public, the Corps works In support.

i )
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Ohio/ Corps Cooperative Agreement

Have fun on the water, but know that

blue-green algae are in many Ohio n I

lakes. Their toxins may be, too. State Contl nUues to
Be Alert! Avoid water that- Sam ple beaCheS

* looks like spilled paint !

¢ has surface scums, mats or Have fun on the water, but know that

» is discolored or has colored f’:"g"“" algae gre in many Ohio

* has green globs floating be ates, Their (o0ie® e de

e st At wtr = USACE reports

B = — I— * looks like spilled paint

U, e HABs through
OEPA’s HAB

b = mailbox

Avoid swalrowing lake wat,
er.

For more inf,
pirts Ormationy yjg;,
or calf 1. fo.com £

Avoid swallowing la

......

Dy Sn
;l:“._*x"{k

For more information, visit
ohioalgaeinfo.com
or call 1-866-644-6224.

= USACE may or may
not collect samples

(TBD) as needed

®
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Ohio Thresholds

Recreational 6 80 5 0.8
Health
Advisory

Recreational 20** 300** 20** J**
No Contact
Advisory

*Microcystin and saxitoxin thresholds are intended to be applied to total concentrations

of all reported congeners of those toxins.
**In combination with a confirmed human illness or pet death.

= All advisory thresholds set by the state
» Corps recognizes state as water quality authority
» Corps works as a cooperating partner in reporting

and collecting samples if requested
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Advisory Dlamc)nds

» Recreational Health Advisory
» ORANGE
» “WARNING”
» “High levels of algal toxins

have been detected.
Swimming and wading are not
recommended for the very old,
the very young or those with
compromlsed Immune
systems.”

= Recreational No Contact
Advisory
» RED
» “DANGER”
» “Algal toxins at UNSAFE levels

have been detected. Avoid all
contact with the water.”

S

Have fun on the water, but know that
blue-green algae are in many Ohio
lakes. Their toxin$ may be, too.

Be Alert! Avoid water that:
* looks like spilled paint
* has surface scums, mats or films
* is discolored or has colored streaks

* has green globs floatin ng below the surface _

(v 2|
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OH “General Awareness”

Have fun on the water, but know that
blue-green algae are in many Ohio
lakes. Their toxins may be, too.

= Description of HABs

Be Alert! Avoid water that:

: ::’:::J::‘:;T:::::’ﬂ':ts or films > Ve rbal descrl ptl O n
¢ is discolored or has colored streaks
* has green globs floating below the surface } PhOtog raphs

= Direction for more
Information

For more information, visit
ohioalgaeinfo.com
or call 1-866-644-6224.

il )
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Ohio/ Corps Cooperative Agreement

= Each lake has unigue
sign posting and
communication plan

» Establishes WHO is
responsible for posting
WHAT message,
WHERE on the property

* Builds on locally
established Corps/State

park relationships
E)
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Kentucky 2014

/- RoughRiverLake 7 /" y e el "’g ! \J;.-}:J?\«:,.\?% . . -
e i il o0 atiigal o Objectives
| -, I S50 radhe i
v 2 AN

» ldentify locations with
highest HAB
probability

» Produce graphics to
communicate water
guality conditions

» Use remote sensing
and Landsat 8 data to
model conditions

* | ind
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Kentucky / Corps 2014

= Monthly ground truthing

= Collecting data on
flyover dates
» Secchi disk
» Cyanobacteria
e Cell counts
* |dentification

| Remote Sensing Study Courtesy of Mark Martin/Garrett Stillings presentation

®
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2014 Remote Sensing Pilot Project

= Comparing
» Satellite derived

multi- and
hyperspectral data

» Airborne derived
hyperspectral data

» Field measured
reflectance

» Field WQ parameters
» Grab samples

®
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Remote Sensing Pilot Collaborators

e
@
science for a changing world ] H i i H [

U.S. Army Corps
& ’

of Engineersg
Division of

Water

UNIVERSITY OF

Cincinnati
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2014 Remote Sensing Pilot Project

USACE Harsha Lake Sampling Plan - 2014
BTW 8w 230361;7‘\\’ BIGW BI5W

Taylorsville Sampled June 18, 2014

USACE Taylorsville Rescrvoir Sampling Plan - 2014

EUIOW ESTIBW ESUITW ESVIATW ESULSW ESTLIW ESULAW ESVITW BTIIW ESVIUW YW BSEW BTW

228“ 230000 232000 234000
W SEW BTW W BAW
WGS 84, UTM Zone 17 North N 0 05 1
Landsal-8 Natural Color Background [ H F——Miles
400 Meter Repular Sampling Grid W [} 1 2
L ——Km

Map Scale 1:50,000

648000 5510 654%0 S G600 663000 56670

85°19W  BSUIEW  BSCITW  B5CIEW  BSULSW  BSCLAW BSMLAW BSTIZW BSCIIW BSCIOW BSNOW B5"EW 85" TW h I
HOB T F w1 @ 5 g Harsha Sampled June 27, 2014
Landsat-8 Natural Color Background . A5 T F ) 7 - Miles
40 Meter Regular Sampling Grid e ————— \;(m

Map Scalc 1:100,000

@
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Kentucky / Corps 2014

(for the time being...)

Blue-green Algae Awareness Level

= Working together to ADVISORY

develop model 50 Health Effct
A4S ARE PRESENT

sers, Louisville District, in co-
entucky Department for Fish

t for Public Health, and the
imend the Following:

drink, untreated lake

= Advisories based on Elevated Risk of Adverse Health Effct
BLUE-GREEN ALGAE BLOOMS ARE PRESENT fing and
Corps cell count data at | B e
and Wildlife Resources, Kentucky Department for Public Health, and the
Corps lakes

get sick with exposure

Kentucky Department of Parks, Recommend the Following:
lation.
® DO NOT drink, or allow pets/horses to drink, untreated lake

water. oking, do not consume or
rans or skin.

#® Children and pets are more likely to get sick because of blue-

= Corps lakes posted et an e e ] |
with previously agreed

upon Slgnage Fofmoreinforrmliono:

www.Irl.usace.army.mil

[ Report algae blooms to: For additional information contact your local
USACE lake project office or the health department or the Kentucky Depart-
Louisville District Water Quality ment for Public Health.
(502) 315-7439
®
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Kentucky / Corps 2014

= Working together on
new sign

= Consistent
representation to the
public Is important

®
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Indiana/USACE Cooperative Plan

= |IDEM samples
beaches

» USACE samples rest
of the lake

= Memorial through
Labor Days

= IDNR responsible for
posting signs

st

Water Quality Notice

Watch for Blue-Green Algae!

Water conditions, combined with weather
and high nutrient levels may result in harmful

Does the Beach Have Blue-green Algae?

Blue-green algae can be found in many of Indiana’s lakes and reservoirs. Swimmers,
boaters and pet awners can enjoy water based recreation, but should be on the lookout

for evidence of harmful algal blooms (HABs).

Blue-Green Algae

‘Algae of many species occur naturally in indiana’s lakes
and reservoirs. Blue-green algae is common and not a
problem uness levels are high, When leveis are high,
touins may be produced 2s algae cells grow and die.

How Can Exposure to High Levels of Blus-Green Algae
Affect People, Pets and Fish?

Blue-green aigae and toxin levels are tested in this body
of water, Alert levels vary with testing resulrs:

't & wat:
Shower after you swim

ADVISORY
Swimming and boating permitted.

et o v g,

b 7 ‘compromised immune systems
’ should not swim.

BEACH CLOSED

Algae and toxin levels make this
beach currently unsafe for
swimming.

Today’s Alert Level

ADVISORY

Don't drink the water. Shower
after you swim. Keep pets
out of the water.

Indiana's Iakes and reservoirs provide great recreational
opportunities. Leam to recognize blue-green algme, be
alert, take precautions and have fun on the water!

Bs).

at property offices, entrances
ating possible HABs.

Ntreated lake water.

ze blue-green algae and
visible algae accumulation.

dren or pets to swim where

wading or skiing, shower with
er and wash hands thoroughly.

[te precautions for people
i have fun on the water!

n available:

U
my.mil
IDEM
R £

®
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