234t Technical Committee Meeting
Scott Mandirola, Chair
Presiding
February 6-7, 2024

The meeting will begin at 1:00 P.M. (Eastern) on February 6. Below are a few tips to effectively navigate
the meeting:

Confirm that your first and last name is entered correctly in the GoToMeeting software.
Mute your microphone at all times unless speaking.
Disable your camera unless you are a Technical Committee member.

The presenter will prompt participants for verbal questions, or use the Chat feature.



Chair’s Welcome & Roll Call

Commissioner Wilson for Scott Mandirola

Chair, Technical Committee



TEC Members Roll Call

* [L - Scott Twait * e USEPA — David Pfeifer *

* IN — Brad Gavin * e USGS — Jeff Frey *

e KY — Katie McKone * * CIAC — Kathy Beckett

* NY — Damianos Skaros * * PIAC — Cheri Budzynski

 OH — Melinda Harris * * PIACO — Betsy Bialosky

* PA — Kevin Halloran * * POTW — Reese Johnson

* VA — Jeffrey Hurst * * WOAC — Heather Hulton VanTassel

* WV — Scott Mandirola*® * WUAC — Chris Bobay

* USACE - Erich Emery * * Chair — Scott Mandirola *

e USCG — Michael Franke-Rose* * Executive Director — Richard Harrison *
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* Voting member



Agenda for the 234" Meeting of the Technical Committee P o

CHAIRMAN’S WELCOME AND ROLL CALL (February 6, 1:00 P.M.) , ‘i‘* 4%‘,_
|o sy . :’: ';| [|
ACTION ITEMS AND REPORTS ?; e ANy .’g}
& “ o | ':6 j ' a‘,‘:’
1. Action on Minutes of 233" Technical Committee Meeting — Chair Mandirola * ‘%‘3\,\ > G
2. Chief Engineer’s Report — Director Harrison J:,o(/:‘:‘: e 2% ;
3 Great Lakes to Gulf: Tracking Nutrient Trends in the Mississippi River Basin — Dr. Alejandra W’TAE‘%‘%J‘%CO '

Botero-Acosta, National Great Rivers Research and Education Center, and Maxwell Burnette,
University of Illinois

4. An Assessment of the Influence of Reservoirs on Ohio River Low Flow & A Discussion of the
Benefits and Costs — Dr. Patrick Ray, University of Cincinnati
5. Kentucky Communities Are Embracing Their Local Waterways and Basin Coordinators Have a

Seat at the Table — Brian Storz, Kentucky Division of Water
6. 2024 Biennial Assessment of Ohio River Water Quality Conditions (2018-2022) — Ryan Argo,
ORSANCO
PCBs Trends in Fish Tissue — Daniel Cleves, ORSANCO
Broad Scan Survey Interim Results — Lila Ziolkowski, ORSANCO
ORSANCO’s Contact Recreation/Bacteria Monitoring and Trends Analyses — Stacey Cochran,
ORSANCO

© 0N

ADJOURN/RECONVENE WEDNESDAY MORNING (February 7, 8:30 A.M.)

10. Waterbody Impairment Compilation Maps for the Ohio River Basin — Bridget Taylor, ORSANCO

11. ORSANCO’s Response to the East Palestine Derailment Using EPA’s River Spill Model — Sam
Dinkins, ORSANCO

12. Source Water Protection Programs Update — Sam Dinkins, ORSANCO

13. ORSANCO Biological Programs Update — Ryan Argo, ORSANCO

14. Monitoring Strategy Update — Jason Heath, ORSANCO

15. TEC Member Roundtable Reports

OTHER BUSINESS
e Comments by Guests
e Announcement of Upcoming Meetings

ADJOURNMENT (NOON)



Agenda ltem 1:
Request for action on minutes of

the 233" Technical Committee
Meeting

Commissioner Wilson for Chair Mandirola

The minutes were emailed with the agenda package on January 18, 2024



Agenda ltem 2:
Chief Engineer’s Report

Executive Director Richard Harrison



Agenda Item 3:

Great Lakes to Gulf: Tracking
Nutrient Trends in the Mississippi
River Basin

Dr. Alejandra Botero-Acosta, National Great Rivers Research and Education
Center

Maxwell Burnette, University of lllinois



ORSANCO
February 6, 2024

Great Lakes to Gulf:

Tracking Nutrient Trends In the
Mississippi River Basin

Maxwell Burnette Alejandra Botero-Acosta, Ph.D.
Senior Research Software Engineer Research Scientist, WATER Institute,
National Center for Supercomputing Applications Saint Louis University and Associate at

University of lllinois National Great Rivers Research & Education Center



What Is the Great Lakes to Gulf Virtual
Observatory?

| Ar }l -ation

An interactive tool that integrates
water quality data and analytical tools
from multiple trusted sources such as
USGCS, NOAA, EPA, National Water
Quality Monitoring Council and

others.

GLTG has map layers that show what
is happening across the Mississippi

River Basin, allowing researchers and
decision makers to better understand

nutrient pollution and its causes.

Currently, GLTGSM includes sites with
five or more years of discreet nutrient
data in the main stem of the
Mississippi River watershed along
with nutrient data for selected small
watersheds (HUC-8 or smaller) in all

the mainstem states.



Data Sources

Explore Sources

EPA Pollutant Loading (10)
United States Geological

g o
Survey
National Oceanic and

(V] Atmospheric (1)

Administration

Fox River Study Group (308)
Great Rivers Ecological @
Observation Network
Gustavus Adolphus 2
College )

|IEPA Ambient Water
Quality Monitoring (35)
Network

I

©vov ©+v ©vOo

© v

e v

US Geological Survey — NWIS ‘Super Gages’, ambient
monitoring

US EPA and State WQ Agencies —STORET/WQX
National Oceanic and Atmospheric Administration
(NOAA)

UMRR LTRM — Upper Mississippi River Restoration Long
Term Resource Monitoring Program

NGRREC — GREON (Great Rivers Ecological Observatory
Network)

Metropolitan Council, Minneapolis/St. Paul, MN

Fox River (lllinois) Study Group

lowa Water Quality Information System / University of
lowa
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Geospatial Contextual
Layers
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Disable Map Clustering

Explore Layers X 1
|
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[0 Below 1,000,000 kg
[ 1,000,000 - 3,000,000 kg ~
[ 3.000,000 - 6,000,000 kg
[ 6,000,000 - 10,000,000 kg
M 10,000,000 - 20,000,000 kg
W Above 20,000,000 kg

—.

[C] SPARROW 2012 Phosphorus Load

A Legend

[ Below 125,000 kg

[J 125,000 - 350,000 kg

[@ 350,000 - 650,000 kg

M 650,000 - 1,250,000 kg
[l 1,250,000 - 2,500,000 kg
W Above 2,500,000 kg

© OpenStreetMap contributors.

and large river layer
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More Geospatial
Layers

%Y Great Lakes to Gulf DASHBOARDS ~ GEOSTREAMING
USDA CropScape frequency R A —
EPA Pollutant Loading (10) C;) Git ) o : D) sumeal j
NOAA preC|p|tat|On |ayer United States Geological o @ LC:rn:reQuency
Survey gen
> —
: . : . ®
National Oceanic and
State Impalred Waters |ayer Atmospheric (1) D Cotton Frequency
Administration 5 ol
Total annual Nitrogen from point sy o O .
sources by HUCS8 (average from pm utntiops O O s
2008 tO 20 1 4) |ayer 7 | Observation Network 5 v Legend .
®
2:::?5Addphus @ [[] River Reaches
Average annual Nitrogen - o g
f rtlllz r ! 'cffgmimfr (35) A
e e

Inputs for 1997 to 2006 layer
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DASHBOARDS GEOSTREAMING APP
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State Data
Portals

State Portals

Review data and trends specific to individual states. Current
states available: lllinois, Arkansas, lowa. More to come!

WAy,
RO
SE=Y

/ Rivers
State Boundaries
O 1L Drainage - Outside
B Extapalated Areas
-

Sites

Select a row on the interactive table below in one 10 50 bighlight the besin on the map

ExportSites  Inter Tmport Sites
Map ID o USGS Gage Site

In7 Patoka River at Winsiow, IN
In1 Wabash River at Riverton, IN
Ind White River at sburg, IN
In3 Wildcat Creek near Lafaye.
n8 Maumee River at New Hav...
Iné White River at Newberry, IN
InS East Fork White River at Sh.
12 Wabash River at Lafayette,

Sub-Watershed
Patoka River
Middle and Lower Wabash

White

ver
Upper Wabash
Maumee River
West Fork White River
East Fork White River

Upper Wabash

o

Area (acres)
415,806.25
8,311,079
7,234,677.5
510,091.5
1,265,649.125
3,241,150.75
3,026,703.25
4,791,484

Use the hove table to view data by sites for sie type (Export. Interior. lmport). data columas can be sorte and moved by the user.

B o Nutrent @ Yeat
lllinois - Embarras at St. Marie

AVERAGE YIELD - 2017:

Nodats 5 S99

ANNUAL NITROGEN YIELD 1980-2017 @

Trends of Sediment and Nutrient Loads in Indiana Watersheds

Chicago
Toled
C B8
L
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3
7 +
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ot Paie i
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J Indighagilis by Dayton
i ]
¢ {1 fxs
{5
Eincinnatl
b +
Frankfort
(]
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Mississippi River Nutrient Trends
Analysis

Selected a network of existing long-term water quality

monitoring stations as trends sites; data found in the Water
Quality Portal https://www.waterqualitydata.us/ from USGS,
EPA, and state, federal, tribal, and local agencies.

Harmonized data to create a consistent and quality-controlled
dataset unifying parameter names, units, type of
measurement, etc.

Flow data from USGS National Water Information System
(NWIS).

Image from KOPPA, A. 2019.

Used a unified analysis method (WRTDS) to explore nutrient
trends across states and watersheds.

Used the longest consistent record available; we can use 1990-
2020 but get more stations for trends with 2000-2020).
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https://www.waterqualitydata.us/

Weighted Regression on Time, Discharge, and Season -
WRTDS

Concentration Time Discharge Residual

}

In(c) =Py + Pt + Py In(Q) + Py sin(2mt) + B4 cos(2mt) + €

Lt r 1 1

Fitted coefficients: Weighted regression based on
proximity to simulated day and discharge.

WRTDS Calibration & Continuous time series
Concentration Estimation of concentration
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Observed Concentration - Water Quality
Portal

Water-quality data from the United States Geological Survey (USGS), the Environmental Protection
Agency (EPA), and over 400 state, federal, tribal, and local agencies.

Sampling, laboratory and reporting methods.
O Reporting parameter
O Units
O Chemical form (elemental vs molecular)
o Media (water, sediments)
Data quality
O Duplicates
o Censored data
O Negative, zero, missing (NA) values
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Observed Discharge - USGS NWIS

Discharge date of over 1.5 million sites contained in the USGS National Water Information System
(NWIS)

Data quality
O Missing, negative and zero records
O WRTDS estimation requires a continuous time series of daily discharge
O Co-location of discharge and water quality sites (basin areas)

ey,

J10HIO_WQX-801300

£ L
e, = .

Rl in 2110WA_WQX-10910002
Al
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Data Harmonization

Create a consistent and quality-controlled dataset to be used for analysis and modelling.

Requires making high-level decisions to process and screen data from multiple sources and sites to allow
for regional and national trends analysis (Oelsner et al., 2017).

Selected fields in the database are used to harmonize records with heterogeneous format on its
metadata. The harmonization process includes:

Unifying collection organization name
Unifying parameter’s names

Unifying units

Identify proper fractionations
Synthetizing remark codes and comments

O O O O O

Columns containing updated, reformatted, or cleaned data and metadata are added to the original
database. The end user can decide which data to use.

19



1. Select time period

¥

2. Water quality (WQ) data pre-processing
WQ1l. Download WQ data

WQ2. Extract unique values for field: CharacteristicName (parameter
name)

WQ3. Select target parameters for the trend analysis Create a consistent WQ dataset from a multi-source dataset
WQ4. Filter target parameters from dataset (new baseline dataset)

WQ5. Select harmonization parameters

WQ6. Conduct dataset harmonization

WQ7. Records screening (flag outliers, duplicates, censored, field samples,
composite samples)

WQS8. Sites screening (% censored, quarterly data, data coverage) Quallty-control of WQ dataset for WRTDS regression

WQQ. Filter WQ dataset for trends analysis



1. Select time period

¥

2. Water quality (WQ) data pre-processing
WQ1. Download WQ data

WQ2. Extract unique values for field: CharacteristicName (parameter
name)

WQ3. Select target parameters for the trend analysis Create a consistent WQ dataset from a multi-source dataset
WQA4. Filter target parameters from dataset (new baseline dataset)

WQ5. Select harmonization parameters

WQ6. Conduct dataset harmonization

WQ7. Records screening (flag outliers, duplicates, censored, field samples,
composite samples)

WQ8. Sites screening (% censored, quarterly data, data coverage) Qua“ty'contml of WQ dataset for WRTDS regression

WQQ. Filter WQ dataset for trends analysis

) 4

3. Streamflow (SF) data pre-processing
SF1. Preliminary match WQ sites and SF sites by location (COMID) Extract SF data for matched sites
SF2. Download data of selected SF sites based on preliminary match
SF3. SF records screening (flag missing, 0, and negative flow records)
SF4. Solve for missing and 0 flow (years <30 missing or O records) Quiality-control of SF dataset for WRTDS regression
SF5. identify usable periods per site



1. Select time period

$

2. Water quality (WQ) data pre-processing
WQ1. Download WQ data

WQ2. Extract unique values for field: CharacteristicName (parameter
name)

WQ3. Select target parameters for the trend analysis

WQ4. Filter target parameters from dataset (new baseline dataset)
WQ5. Select harmonization parameters

WQ6. Conduct dataset harmonization

WQ7. Records screening (flag outliers, duplicates, censored, field samples,
composite samples)

WQ8. Sites screening (% censored, quarterly data, data coverage)

WQQ. Filter WQ dataset for trends analysis

&

3. Streamflow (SF) data pre-processing
SF1. Preliminary match WQ sites and SF sites by location (COMID)
SF2. Download data of selected SF sites based on preliminary match
SF3. SF records screening (flag missing, 0, and negative flow records)
SF4. Solve for missing and O flow (years <30 missing or O records)
SF5. identify usable periods per site

4, SF-WQ pairs screening
P1. WQ data on high flow dates
P2. Screening for WQ and SF drainage area differences <10%

$

5. Selection WQ-SF pairs
6. Run WRTDS regression and compute metrics
7. Test for statistically significance of trends

Create a consistent WQ dataset from a multi-source dataset

Quality-control of WQ dataset for WRTDS regression

Extract SF data for matched sites

Quality-control of SF dataset for WRTDS regression

Quality-control of WQ-SF matching pairs for WRTDS regression

Matching pairs with good data quality
Assess regression performance with respect to observed data
Significance of resulting trends



Trend Sites Selection Criteria

WQ sites with less than 50% left-censored data

Quarterly sampling for at least 70% of the trend analysis period.
Water quality samples available for at least 10% of days in high flow
regime per decade (>85 percentile of monthly flow values for the
site).

Co-located WQ and SF sites.

Composite and field analyzed records were not used to avoid
inconsistencies with discrete and lab analyzed records.

Metrics (Pearson, Flux-bias, Extrapolation metric).
Inspection of residuals.
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Flow Normalized Concentration and
Flux

E[C*(8)] = f w(Q,0) - £,(Q) dQ

0

 Removes the “noise” introduced by random SF variability.

* Smoother nature than non-normalized time series.

UMCO030-0004 Nitrate* UMCO030-0004 Nitrate*

Melan (dnts;‘:;a;'s‘anling w:i'th ‘[',?Eci:g.)bf‘r al:iun s Mean (dots)‘{;aFrlg:va-:t‘:?g b D(Eli:::; I;ei:x
=4
2 5 T
é o ..g
% é 0.1
2k
?99[) 1995 2000 2005 2010 20‘15 T
Yearly average concentrations: Yearly average concentrations:
° Original values ° Original values
Flow-normalized values Flow-normalized values
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Statistical Significance of Trends

The block bootstrap method re-uses the data many times, randomly
sampling a block of records estimating the change in concentration or

flux during the period.

Fraction of records with a positive change — likelihood of increasing
trend.

Probability of Having an
Upward Trend

Significance Labels

2 90% Highly Likely Upward
2 66% and < 90% Likely Upward
2 33% and < 66% No Significant Trend
210% and < 33% Likely Downward

<10% Highly Likely Downward




What about the Effects of Time Periods on Trends?

We did a preliminary analysis using different time periods at
trial sites.

1990-2020
2000-2020
2010-2020

Different significant trends at same site depending on time
period used.

Number of sites included in the analysis.
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Nitrate —N Trends for Multiple Time Periods

Yearly average concentrations:
e Original values

Site example 1: Pomme de Terre River near Polk, MO Flow-normalized values

1990-2020 2000-2020 2010-2020

- Pomme de Terre River near Polk, MO Nitrate* Pomme de Terre River near Polk, MO Nitrate*
Famme dgegr;i:rit‘;:; :::L ';.‘:I:;r:';,. Mitree Year Starting With December Year starting With December .
Mean (dots) & Flow-Normalized (line) Concentration Mean (dots) & Flaw-Narmalized (line) Concentration &5 Mean (dots) & Flow-Normalized (line) Concentration
3.? T T T T T ﬂg . { ' '
0.8 . 08
3.6 B .
0.7 07} y
asf * ) ’ . z z
2 —e *
n ' no0.6 | a 06 4
5 . < <
‘:_‘,'\ G = o y
E 24 F . b M 1 ; 0.5 - - E 05 - X -
= = . = . i
§ » '2 . E
3 a3} . N 3 04 o 04
D & ] ]
: . 5 03 § 03f . 1
© a2} ¢ v
02 ) - 02 - -
o1 f ) . :
0.1 - 0l R
] L 1 1 1 1 U | 1 0 1 |
1930 1935 2000 2003 2010 2015 2020 2025 2000 2005 2010 2015 202¢ 2010 2012 2014 201¢ 2018 2020
Upward trend in concentration is highly Downward trend in concentration is likely Upward trend in concentration is likely
likely
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Nitrate-N Trends for Multiple Time Periods

Yearly average concentrations:
e Original values

Site example 2: Poteau River at Cauthron, AR Flow-normalized values

1990-2020 2000-2020 2010-2020

Poteau River at Cauthron, AR Nitrate*

Poteau River at Cauthron, AR Nitrate* Poteau River at Cauthron, AR Nitrate*
Year Starting With December ¥ Ly r Rak i,
X i i i Year Starting With December Year Starting With December
0.4 Melan {dmllﬁ rloe l{armallze:ﬂ fitee) Goucemration i Mean (dots) & Flow-Normalized (line) Concentration o Mean (dots) & Flow-Normalized (line} Concentration
i T i I ] i

035 ] 0.35 |- 0.35 | E

03 i ' " ) 03 F - .. 0-3 -
% . 2 - 2 . . g
%Jt.;- n = 075} = 025k . 1
; 2 g
. g . = . =
c 02 . 1 . : 4
s L r 5 02 5 0z
g : i . s
§ 2.15|- . : S oxs| . | S oush ]
= [* N [
g e B
v 8 S

0.1 T 01t 01t R

2.05 0.05 |- 0.05 | :

0 1 1 L 1 0 L 0 | ! |
1590 1995 2000 2005 2010 2013 2020 2023 2000 2005 2010 2015 2020 2010 2012 2014 2016 2018 2020
Upward trend in concentration is - L _ L
P Upward trend in concentration is likely Downward trend in concentration is likely

very likely

Number of records=134 Number of records=113 Number of records=54




MARBS Trends “ldeal” Sites for Trends Periods

1990-2020: 68 ideal sites

2000-2020: 219 ideal sites

C)Calgary

o Ideal Sites

T~ 7 Hypoxia Task Force States
[ HuC2 for MARB

Ocalgary N

© Ideal_sites L
"~ 7 Hypoxia Task Force States
] HUC2 for MARB > ez N

Best trends period to select is one that yields max number of sites having the max number of records over
time — in this case we recommend 2000-2020 as many stations drop out when use 1990-2000 which we

started with.
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Preliminary SF-WQ matching pairs 2000-2020 (544 matching pairs

SF Sites
« final_trends_sites_dataset_ MARB_2000_2020_V1

SRS £ p - - . '-_—J Hypoxia Task Force States

i [ HUC2 for MARB

'~";‘.. Superior
hgeles
& Ve R W
U T
0 1,000 Km
1

I IO L8 75
F t T t T T T T 1 .

Water Quality (WQ) and Streamflow (SF) sites used in preliminary
matching.

WQ Sites <50% left-censored data

oCalgary

i
BRSNS T sl b .
< N Y
o o e .Lake

Superior.

o WQ sites having matching SF
sites

s

" ~ T Hypoxia Task Force States
[ JHUC2 for MARB

0 225 450 900 Km.

Torontg
o \

544 WQ sites with a matching SF site.
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Data quality of 544 matching pairs:

WQ_site_quarterly
_coverage

SF_Full_perio
d_coverage

WQ_data_High_flow_
2000_2010_label

WQ_data_High_flow_
2010_2020_label

ratio_areas_label

area dif<10%

>=70% YES >=10% <10% area dif<10% 17
>=70% YES <10% <10% area dif<10% 4
60%-70% YES >=10% >=10% area dif<10% 18
60%-70% YES >=10% <10% area dif<10% 4
>=70% NO >=10% >=10% area dif<10% 42
>=70% NO <10% >=10% area dif<10% 28
>=70% NO >=10% <10% area dif<10% 17
>=70% NO <10% <10% area dif<10% 38
60%-70% NO >=10% >=10% area dif<10% 6
60%-70% NO <10% >=10% area dif<10% 3
60%-70% NO >=10% <10% area dif<10% 3

5

NO

area dif<10%




OCalgar’y

ok Detroit —
"‘.‘_' _Chicago 1% —

— AT
...l. e | M

Detroit
o,

=°
= )
Atlanta
N o
Dallas
(o]
® Ideal_sites _/
T~ 7 Hypoxia Task Force States \ 0 250" 500 1,000 Km
0 2375 475 950 Km TS T 1 R T | Houston
[ 1 Huc2 for MARB \ T . o

Toronto
0

The 219 “ideal” sites selected for Nitrate-N trends
analysis.

Reduced to 187 sites after WRTDS performance
evaluation (metrics and residuals inspection).

The basins associated with the 187 sites.
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Example of Results for Each Site

Nitrate-N concentration [mg/L]

q-—
2 Yearly Values
—— FN Non-Stationary SF with 90% Cl
FN Stationary SF with 90% CI
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O
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o
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o‘-——'

o

1990 1995 2000 2005 2010 2015 2020
Year

Yearly Cumulative Flux (106kg/yr)

Nitrate-N Flux (load) [kg/year]

Yearly Values
——  FN Non-Stationary SF with 90% CI
FN Stationary SF with 90% ClI
nN
o
" o
o 3
m._.
o
N.—
o
1990 1995 2000 2005 2010 2015 2020
Year

And the statistical Significance Label for concentration and flux trends



Results —Trends
2000-2020 (187 sites)

Tables per state 2000-2020 trends period (HTF states):

No

Regina Trend*
S ok <Y ARKANSAS 12 7 2 3
B e 1 T P, e COLORADO 7 3 4 0
. Y . g IOWA 19 2 15 2
29 % \ S vlff’; . ILLINOIS 45 6 39 0
25 ; o wipems o5 z;‘,, INDIANA 18 0 18 0
\W%;;;xe s 7 T Do s e i s KANSAS 2 1 1 0
T, wonin @eat Piain o“—;‘r“‘.‘ pe &0 s comtmgs D i1, KENTUCKY 1 0 1 0
S . Jo % "’t oo ..amaﬁd;'; ™ LOUISIANA 2 2 0 0
i ¢ S e .:‘___ﬁ { S IO 2t = 1\6.,_ @9, MINNESOTA 3 0 2 1
N SeaTis % tel & gt d‘"a""*'ﬂ:m.w e MISSISSIPPI 0 0 0 0
Pk 6\1%; e | “‘“g;‘qw--z.ts 3 7 o MISSOURI 13 5 6 2
) ® ‘\J,\;;,Lfi Uik e o MONTANA 1 1 0 0
s S { e J f__;--o/, ’ -*\ B o NORTH DAKOTA 2 0 2 0
i 9 SCOE O R e, Fna, | R e NEBRASKA 2 2 0 0
b e T . M b OHIO 7 0 6 1
e T el OKLAHOMA 13 4 9 0
fh T o s PENNSYLVANIA 12 3 9 0
"""""" ™ s SOUTH DAKOTA 15 6 7 2
A sanhnanio oS 8, TENNESSEE 0 0 0 0
; it TEXAS 1 1 0 0
WISCONSIN 11 9 2 0
LEGEND WYOMING 1 0 1 0

Trend significance per site*
e Upward trend

Downward trend

No significant trend

@

o]

I Hypoxia Task Force States
[ THUC2 basins MARB

*Definition of Site Trend Significance based on Bootstrap Statistical Test:

Upward trend Site:

Flux OR Concentration have an upward trend

Downward trend Site:

Flux OR Concentration have a downward trend AND neither has an
upward trend

No significant trend Site:

Flux AND concentration have No significant trend
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Concentration Trends for the 2000-2020 analysis, showing only sites with Statistically Significant Concentration Trends:

Total Trends presented as yearly relative

Source/Sink and Flow component of Total Trends:
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Flux Trends for the 2000-2020 analysis, showing only sites with Statistically Significant Flux Trends:

Total Trends presented as yearly relative
changes (final-initial)/initial.

Source/Sink and Flow component of Total Trends:
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Next Steps

Correlate significant trends with data on conservation practices, dollars spent, etc. —
These data layers exist on GLTG.

Do it all again for Phosphorus.

Increase number of sites (Sensitivity analysis):
Use non-co-located SF gauges (keeping the area difference <10%)
Use simulated SF data (WQ sites without matching SF gauge)
Relax criteria for trends sites selection (WQ sites with <70% coverage).



Lessons
| earned

Quality of the dataset evaluated by a structured harmonization process is key.

Methods and statistics used to select sites and do calculations must be documented as
they are important to the interpretation of the results.

A watershed process such as Nutrient transport should be analyzed at watershed scale.

Our results highlight the importance of long-term planning and strategy when creating a
national WQ sampling network and dataset:
- Collecting streamflow at all sites.
- Using uniform labels when reporting data.
- Provide all relevant information to the dataset user (e.g. molecular vs elemental,
COMID of WQ and SF sites)
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Trends for Nitrogen Shown on the GLTG Dashboard

@ Great Lakes to Gulf

Live Demonstration
of Trends Dashboard

DASHBOARDS ~ GEOSTREAMING APP GLTG NEWS

Welcome to the Great Lakes to Gulf Virtual

Observatory

The Great Lakes to Gulf Virtual Observatory (GLTG) is an interactive application that provides
user-friendly access to water quality information about the Mississippi River and its
tributaries. Users can

Select and compare current and historic water quality conditions in rivers and

streams.
Analyze and graph specific parameters.

Examine data layers contributing to observed water quality - such as land cover,

rainfall, and more.
Download data for further exploration.

GLTG helps people visualize and better understand nutrient pollution and its potential causes.
Find out more and try it out for yourself via the resources below.

Register Now: Internet of Water Coalition
Webinar Series

Sep 25,2023

From agricultural conservation practices, to green infrastructure, to
nitrate loading trends, there's a wealth of information at your
fingertips when you.

LEARN MORE

GLTG News

GLTG Presents at the SWCS Conference
2023

Aug 21,2023

Dr. Ellen Gilinsky, NGRREC Senior Water Policy and Science Advisor,
gave a talk on GLTG Trends Work at the Soil and Water Conservation
Society (SWCS) Ann.

LEARN MORE

Preliminary SF-WQ matching pairs (291 matching pairs)

Your Peek into State Water Quality Data
Portals: First Up..lllinois

May 15,2023

We get it. The state data portals can feel a little daunting for the first-
time user. So, In the next few posts we're going to give you an
overview of ho

LEARN MORE

‘ MORE NEWS

Explore GLTG Dashboards

GLTG dashboards provide Mississippi River water quality analyses that have been
developed by our team of experts. Take in the big picture at the summary dashboard;
review water quality state-by-state; and see the impact of a variety of best management

Summary Dashboard

practices on the river.

State Portals

Conservation Practices
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Agenda Item 4:

An Assessment of the Influence of Reservoirs on
Ohio River Low Flow & A Discussion of the Benefits
and Costs

Dr. Patrick Ray, University of Cincinnati
Gaurav Atreya, University of Coincinnati
Tolulope Odunola, University of Cincinnati



An Assessment of
the Influence of
Reservoirs on Ohio
River Low Flow

Patrick Ray, Gaurav Atreya, Erich Emery
And other colleagues at UC and USACE

ORSANCO Technical Committee Meeting
Embassy Suites RiverCenter
Covington, Kentucky

6 February 2024
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The Value of our Infrastructure

7 March 2021: Policy Directive — Comprehensive Documentation of Benefits in Decision Documents.

* Documentation of benefits in the conduct of U.S. Army Corps of Engineers (USACE) water resources
development project planning.

* Emphasizes and expands upon policies and guidance to ensure the USACE decision framework considers, in
a comprehensive manner, the total benefits of project alternatives, including equal consideration of
economic, environmental and social categories.
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The Contribution of US Army Corps Infrastructure to National
Economic Development

Endang. Plants
(Wetlands Protect Program NED Benefit Estimate
(Wetlands Planning
Endangered Species Flood Risk Management Flood Damages Prevented
Stream Augmentation Coastal Navigation Transportation Cost Savings
[Estuarine Protection Inland Navigation Transportation Cost Savings
[Water Quality @
[Fish & Wildlife Conservation % Water Supply Average Price of Water in the U.S. x
(Emergency Water Supply & Yield from Contracted Storage

[Irrigaticm

(Water Supply

Hydropower Average of Regional Energy Prices x
Energy Generated

[Recreation

[Flood Control
@{ydroe]ectic Power ) . )
(Navigation Recreational Unit Day Values x Visitation
| | | | | | I | | I
1824 1910 1920 1930 1940 1950 1960 1970 1980 1990
Year
Purpose and Programs Authorized by the Congress Factors Taken into Account for the National Economic Development

(Reason the Lock and Dams were Built) (NED) Net Benefit Calculations (from IWD 2013) 44
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Rate of installation of US Geological Survey (USGS) streamflow gages relative to US
water control structures
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Stream gages having
trouble keeping up

We have installed many of America’s stream
gages in river basins that were already
developed.

This means that, though we would prefer to
make policies based on “natural” flow regimes,
we forgot to write down what those were
before developing the basins and now we can’t
easily know what “natural conditions” our
policies should aim for.

Atreya et al. (2024) J Hyd Reg Studies, under review. 45
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Data Processing @ 5?52?53??@ [ o) Distrc Hofaouts
Workflow /N

Data processing workflow to prepare naturalized and USGS Gage Obs (Qo*) Nat (Qn*)
observed vectors for input to the routing model

\
\

* Fill NA
R \
—»| Holdouts + Observed

Observed Flow (Qo)

rd
7

_- Fill NA

I

Naturalized Flow (Qn)

To the Routing Model

Atreya et al. (2024) J Hyd Reg Studies, under review. 46
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Data
Availability

Streamflow data availability from

USACE

0
2000
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Atreya et al. (2024) J Hyd Reg Studies,

under review.
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Routing
Model
Workflow

Atreya et al. (2024) J Hyd Reg
Studies, under review.
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Parameter Estimation
(USGS Data)

Main Stem
Timeseries (S1)

Long term mean monthly

flows on all points
(V1 & v2)

<L

Handoff Points /——f possible river segment

Cross correlation on

(o)

Sensitivity Analysis

Routing Model
Parameters

CINCINNATI

Naturalized
(USACE Data)

/Handoff Points/

» Routing Model

Main Stem
/ Timeseries (Sz)

Observed
(USACE Data)

g

» Routing Model

/Handoff Points/

Main Stem
Timeseries (S3)
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90% Cl for the routing model for both the simulated and observed USGS streamflow data at Smithland Lock and Dam
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Confidence
Intervals

(see instability at extreme low flow)

Atreya et al. (2024) J Hyd Reg Studies,
under review.
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Economic Implications

1. Water Supply
a. River stage is more important than river flow rate for GCWW purposes.
b. GCWW withdraws approximately only 0.18% of the flow from the Ohio River in a typical dry season.
c. If river stage were allowed to vary greatly annually, more landslides and bank loss would occur.
2. Sewage Assimilation
a. The National Pollution Discharge Elimination System (NPDES) and Total Maximum Daily Loads (TMDLs)
establish permit limits based in part on the 7Q10 flow (the lowest 7-day average flow that occurs on
average once every 10 years)
b. Further, the 7Q10 flow values calculated in 1994 included flows from USACE reservoirs, and therefore
are not representative of natural hydrologic conditions.
3. Navigation
a. When flow on the Ohio River main stem is very low, policies of “reduction” days, or even closure days,
are enacted at the locks
b. However, if there is only exactly 9 ft of water depth available, barges must be lighter (loaded down
with less cargo) in order to successfully pass.
4. Other benefits, such as hydropower
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Thank you. Questions: patrick.ray@uc.edu
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Figure 7: Conceptual illustration of the effect of lag on the downstream discharge
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Figure 8: Simulated (routed) vs. observed USGS streamflow at select locatinos along the Ohio River main-

stem
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Modeling River Water Quality

Machine Learning informed by... everything!
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What is the climate change impact on
water quality? It's complicated. We
really need to study this more.

“As climate change alters weather patterns and
variability, conditions conducive to severe water
impairment are likely to become more frequent. Yet
there has been scant study of how climate will affect
the occurrence of the extreme events that relate to
water quality rather than quantity. We do not know
how to relate water-quality extremes, their causes,
their severity or their occurrence directly to changes

in climate. It is time to plug this knowledge gap.” Stlldy rOIG Of Climate
- Michalak, Nature, 2016 Change in extreme
threats to water quality

Record-breaking harmful algal blooms and other
severe impacts are becoming more frequent. We need
to understand why, says Anna M. Michalak. 61
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An algal bloom in Stuart, Florida, in June led to a state of emergency.
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The existing water quality data is

limited in space and time.

Pittsbirgh

Rahat, S. H., Steissberg, T., Chang, W., Chen, X., Mandavya,
G., Tracy, J., Wasti, A., Atreya, G., Saki, S., Bhuiyan, E., Ray, P.
(2023). “Remote Sensing-Enabled Machine Learning for
River Water Quality Modeling Under Multidimensional

o 1700 0 150 300 600 Kilometers ¥ Major Cities Uncertainty”. Science of the Total Environment, 898, 165504
. F—— ——— Ohio River and Tributaries https://doi.org/10.1016/j.scitotenv.2023.165504

® Ohio River Sites

Elevation (m) A Tributary Sites

Fig. 2. Spatial distribution of ORSANCO Water Quality Stations.
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Fig. 3. Model development and data assimilation for outcome variables.
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We can use satellite
reflectance to
estimate historical
concentrations of
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Model Run 7

Willow Island R.C. Byrd Markland Cannelton
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We can use the weights of the LSTM model to understand the relative impacts on
contaminant concentrations of a large number of explanatory factors.

Hydro-Climatic

) Basin Char risti Lan F r
Variables asin Characteristics anduse Features
Flow 0.05 Upstream Flow 0.05 Cropland 0.05
Stage 0.05
Slope 0.05 Forest 0.05
Velocity 0.07
Elevation 0.05 Urban 0.05
Prec 0.04 -
, Farmer
Temp [ 0.05 Mile [ 005 Behavior ] oos
T T 1T T 1T 1 1 1 1T 1T T L
0.00 0.06 0.12 0.00 0.06 0.12 0.00 0.06 0.12
Weights Weights Weights
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We can use the calibrated
LSTM model to estimate TSS
concentrations at every
location (250 m resolution)
along the river mainstem.

University of -l'([
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Annual Average TSS Concentration along the Ohio River at 250m Resolution
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We can use the LSTM
model to estimate TSS
response to extreme
climatic events, such as
floods.

TSS Concentration with Flood Events

25-Year Flood

100-Year Flood

50-Year Flood

0 150 300 600 Kilometers

nnnnnnnnn
|||||||||

Mean Daily TSS (mg/l)
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Summary CINCINNATI

Decision Big Data Equity
Relevance

How get it and how use Temporal and Spatial
it?
Vulnerability Analysis, * Sustainability
Likelihood Estimation, * Remote Sensing * Resilience

e Distributions of Benefits and
Costs

Machine Learning

Risk Management . .
Uncertainty Analysis

* Translational Science:
Collaborative and Multi-
disciplinary

e Sophisticated understanding
of drivers of climate (and
other) uncertainty)
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Kentucky Communities Are Embracing Their
Local Waterways and Basin Coordinators Have
a Seat at the Table

Brian Storz, Kentucky Division of Water



Kentucky Communities Are Embracing Their Local
Waterways and Basin Coordinators Have a Seat at the Table

“We’ve had our backs to the creek for too long, and

now it’s time to turn around and face it.”
Mayor Debra Cotterill, Maysville, KY

BRIAN STORZ, PHD
LICKING RIVER BASIN COORDINATOR
WATERSHED MANAGEMENT BRANCH
DIVISION OF WATER

NERSITY

centucky. UK
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Presentation Outline

» Objective: Discuss how Basin Coordinators
are working at the community-level on
watershed plans, flood mitigation, and
reducing nonpoint source runoff.

» Basin Coordinator Role

» Maysville Example
» Maysville Request for Assistance

» Maysville Takes the Lead




Basin Coordinators

» “Basin Coordinators serve as facilitators for agency
activities and as a point of contact for local
organizations interested in addressing clean water
issues.” (KDOW)

> Maich Ioc.ql orgomzohons with experts KENTUCKY BASIN COORDINATORS
» Flood mitigafion
» Outdoor Recreation Kentucky River Basin
> Water Quality
> F|Sh K|”S e e s SIRET brian.storz@ky.gov

502-782-3594

» Match local organizations with funding
» Education and outreach

> Assist with watershed planning Green River Basin

> Listen and learn cinamnonsn BRI i

Big Sandy Basin
Nathan Alexander
Nathan.alexander@ky.gov

Four Rivers Basin Upper Cumberland Basin 502-330-6795
Rhonda Lamb Alice Mandt
rlamb@murraystate.edu Mandt@ky.gov

270-832-2557 502-782-7369




Flooding at the Mason County Public Library

» Regular Flooding at Library
» Large basins previously dredged
» Silted in and wanted to re-dredge
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Using Nature-Based Solutions for Flood Mitigation Instead of Dredging

Highly permeable soil

New Jersey DEP

Green Sinks

Bob Hawley, Sustainable Streams, LLC



Silt Source®?

» Ohio River backing up into
Limestone Creeke

» Upstream erosion of Limestone
Creek?

» Both?¢




Library Partnering with University of Louisville for
Sediment Tracing Study

UL J.B. SPEED SCHOOL Current Students  Faculty & Staff  Employers & Partners  Alumni
OF ENGINEERING Academics / Admissions / Experlence Speed School / Real-World Learning / Research / About

# / Facuity / Tyler Mahoney

TYLER MAHONEY

Asst Professor

Dr. Mahoney's expertise lies in monitoring and modeling of hydrologic processes and water quality at the
watershed scale. Dr. Mahoney focuses on investigating the provenance of non-point source poliutants,
including soil and sediment. within stream networks. Dr. Mahoney also applies process-based hydrologic
models to investigate the spatiotemporal variation in streamflow expansion and contraction in headwater
stream networks. Dr. Mahoney lab in the W.S. Speed building contains equipment to discern the source,
fate, and transport of sediment in watersheds and monitor stream discharge and water quality.

Education
> B.S.in Civil Engineering, University of Kentucky, 2015

Civil Engineering, University of Kentucky, 2017
Tyler Mahoney

Asst Professor
Civil & Environmental Eng

W.S. Speed Building 102
Louisville, Kentucky 40292

ivil Engineering, University of Kentucky, 2020

& dimaho02alouisviliesdy Wetland restoration yields dynamic nitrate responses across the Upper

Mississippi river basin- 2021

Additional Publications

I NS PIRE
7 |
~

Publ

Imagery Date: 1!



Future for Limestone Creek?

» Public Greenspace

» Qutdoor Recreation




Watershed Plan

City allocated 3 years of match

u : for Limestone Creek Watershed
, Plan
Limestone Creek
PL 7 J
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.'}\\ J ,
\ / e
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Library and City of Maysville Planning for Public
Greenspace and Outdoor Recreation in/around
Limestone Creek




From Flood Mitigation to
Limestone Creek Restoration

» Nature-Based Solutions for Flood Mitigation Instead of
Dredging

» Library is Funding UofL Sediment Tracing Study

» City Funding Match for Limestone Creek Watershed
Plan

» Library and City Planning for Public Greenspace and
Qutdoor Recreation in/around Limestone Creek

» Future

» City of Maysville Investigating Nature-Based Solutions to
Address CSOs

» City of Maysville Planning a Full Restoration of Limestone
Creek




Kentucky Waterways

Watershed Plans
Maysville, KY 2024
Bedford, KY 2024
Augusta, KY 2025
Banklick Creek
Gunpowder Creek
Woolper Creek

Batres: S, Haan 2 adistar 9sographled, anddns 912 Yssr Sonimunky



KENTUCKY BASIN COORDINATORS

Salt River Basin

Amber Hawkins
amber.hawkins@ky.gov
502-782-6266

Green River Basin

Colin Duncan
colin.duncan@ky.gov

502-782-3594

Rhonda Lamb
rlamb@murraystate.edu
270-832-2557

Kentucky River Basin

Andrea Drayer Licking River Basin

Andrea.drayer@uky.edu
502-257-4974

Brian Storz
brian.storz@ky.gov
502-782-2141

Nathan Alexander
Nathan.alexander@ky.gov
Upper Cumberland Basin 502-330-6795
Alice Mandt
Mandt@ky.gov
502-782-7369

Questions?



Why Not Dredge<

Massively expensive
Destroys stream and bank habitat

Bridge and culvert foundations are
undermined

Creates contfinuous erosion, property loss,
and habitat destruction

Faster, more powerful streams are even
more dangerous to downstream
infrastructure and public

Basins refill with sediment and stream
reestablished

I8
Stocl
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2024 Biennial Assessment of Ohio River Water
Quality Conditions (2018-2022)

Ryan Argo, ORSANCO



2024 Biennial Report: Background Information

* Covers years 2018-2022
* Depending on data availability, older data may be applied

* ORSANCO employs Weight of Evidence approach
* Approved by TEC and Commission in Feb. 2011

e Retain Partial Support listing for narrative purposes (still impaired state)

* November 15, 2023 — workgroup approved assessment methodologies
* Remain unchanged from 2022 cycle
* Added distinction between conventional and toxic pollutants

* January 25, 2024 — workgroup approved the draft assessments 9
* Contact Recreation * Fish Consumption




Aquatic Life Use Assessment Methodology

Fully Supporting

* Conventional -<10% criteria exceedance for any one Bimonthly and Clean
* Toxic - No exceedances or 1 exceedance Metals Data
and/or

* Biota - mORFIn and ORMIn scores are greater than or equal to 20.0
* (i.e. a condition rating of ‘F4i/, ‘Good’, ‘Very Good’, or ‘Excellent’)

Partially Supporting - Impaired WSTORICALINDEX | FNALINOEXSCORE BLOGICA
* Conventional - >10% and <25% criteria exceedance for any one 100 m‘::’m ‘°6;°’ jka
e Toxic - >1 exceedance, AND <10% of samples 904 Ny s% e
and/or o T
* Biota - one of the indices scores ‘11’ or better (>20.0) g 70- 5™ -40-
and, the other index scores ‘Poor’ (10.0 - 19.9) g 60 o 3:0
Not Supporting - Impaired s am
- L G 40 25T™  -20-
e Conventional - >25% criteria exceedance for any one g | o
* Toxic - >1 exceedance AND >10% of samples 2 el ol |
and/or | T
* Biota - pool in which both indices score ‘Poor’ (<20.0) SR 2

or, in which either index scores ‘Very Poor’ (<10.0) 4



Observed ALU Exceedances — Iron (pg/L)

January 2018 — December 2022

Criteria Max Result Total wQC
River Mile Site Name (ug/L) (ug/L) Samples | Exceedances (% Exceedances| 305b ALU Assessment
26.3 Monaca WV (1500) 535 s | o | 0% Fully Supporting
54.4 New Cumberland | WV (1500) 4,360 27 4 15% Partially Supporting
84.2 Pike Island WYV (1500) 7,370 30 3 10% Partially Supporting
126.4 Hannibal WYV (1500) 8,540 30 3 10% Partially Supporting
161.8 Willow Island WV (1500) 7,290 30 5 17% Partially Supporting
203.9 Belleville WYV (1500) 7,310 28 5 18% Partially Supporting
279.2 R.C. Byrd WV (1500) | 11,200 30 |72 | 3% Partially Supporting
341 Greenup KY (3500) 8,360 29 3 10% Partially Supporting
436.2 Meldahl KY (3500) 10,200 29 3 10% Partially Supporting
531.5 Markland KY (3500) | 16,400 30 |72 | 3% Partially Supporting
606.8 McAlpine KY (3500) 4,870 25 1 4% Fully Supporting
720.7 Cannelton KY (3500) 11,400 30 6 20% Partially Supporting
776 Newburgh KY (3500) 6,580 30 23% Partially Supporting
846 J.T. Myers KY (3500) 9,720 28 25% Partially Supporting
918.5 Smithland KY (3500) 6,140 27 5 19% Partially Supporting
938.9 L&D 52 KY (3500) 11,200 6 2 33% Not Supporting
964.8 Olmsted KY (3500) 5,470 22 3 14% Partially Supporting

*No Exceedances of ORSANCO ALU criteria
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Aquatic Life Use Assessment Summary

* No exceedances of ORSANCO ALU criteria
* No conventional pollutants exceedances >10%
* No toxic pollutant exceedances > 1

e State’s aquatic life criteria was exceeded for Total Iron
* Bioassessments of most recent pool data all met biocriteria
* “Weight-of-Evidence Approach” relies on biological assessments, i.e. fish

and macroinvertebrate indices
* ALU assessed as in “Full Support” for entire river



Contact Recreation Use

* Vast majority of data are historical E. coli data from longitudinal survey
e 2003-2008
* Assessed using single sample max criteria (SSM)

* Routine monitoring at 6 largest CSO communities during recreation months
 Pittsburgh, Huntington, Portsmouth, Cincinnati, Louisville, and Evansville

* ORSANCO's E. coli (EC) criteria is 130 colonies/100mL
* Assessed against monthly geometric means (GM)

* The most stringent state criterion is applied

State River Mile Criterion used to Assess
PA 0-40.2 EC GM 126 CFU/100mL
OH 40.2 -491.3 EC GM 126 CFU/100mL

WV* 40.2-317.1 EC GM 130 CFU/100mL
KY 317.1-981.0 EC GM 130 CFU/100mL
IN 491.3 - 848.0 EC GM 125 CFU/100mL
IL* 848.0-981.0| ECGM 130 CFU/100mL

* WV and IL only have
fecal coliform criteria




Contact Rec. Use Assessment Methodology

Fully Supporting

* Water - <10% criteria exceedance at a given station

Partially Supporting - Impaired

* Water - >10% and <25% criteria exceedance at a given station

Not Supporting - Impaired

* Water - >25% criteria exceedance at a given station



Contact Recreation Use Assessment Summary

Sit Assessment 2022 Assessment 2024 River Mile
e (2016-2020) (2018-2022) v
594 Not Supporting Partially Supporting 539.1-595.5
791.5 Not Supporting Partially Supporting 760.6-793.2

There were different assessment endpoints for two segments in this cycle
e Partially Supporting is still an impaired state

* Total impaired river miles did not change from 2022 assessment




Public Water Supply Use Assessment Methodology

Fully Supporting

* Conventional - <10% criteria exceedance for any one conventional pollutant
* Toxic - No exceedances or 1 exceedance

* Survey/USEPA DB - and there are no finished water MCL violations caused by Ohio River water quality

Partially Supporting - Impaired

e Conventional ->10% and <25% criteria exceedance for any one pollutant (toxic or conventional), and there was a
corresponding finished water MCL violation caused by Ohio River water quality, OR

* Toxic - >1 exceedance, but <10% of samples, OR

* Survey - Frequent intake closures due to elevated levels of pollutants are necessary to protect water supplies and comply
with provisions of the Safe Drinking Water Act (meet MCLs), OR

* Survey - Frequent “non-routine” additional treatment was necessary to protect water supplies and comply with provisions
of the Safe Drinking Water Act (meet MCLs)

Not Supporting - Impaired

e Conventional ->25% criteria exceedance for any one pollutant, AND
* Toxic - >1 exceedance AND >10% of samples, AND

* Survey - There was a corresponding finished water MCL violation caused by Ohio River water quality



Safe Drinking Water Information System
Results 2018-2022

Russel Water Works Total Haloacetic Acid (HAA%) 5% Supporting
Midland TTHM 5% Supporting
Steubenville Water TTHM 5% Supporting

*All Human Health related MCL violations in SDWIS for Ohio River

Drinking utilities were byproducts of drinking water disinfection
* Not source water related issues



PWS Drinking Water Utility Survey

* Solicited response from 32 utilities that have Ohio River source water

From January 2018 — December 2022...
1) Didyou close your intake as a result of Ohio River water quality conditions in order to avoid
MCL violations?

2) Didyour plant have any MCL violations caused in whole or part by Ohio River water
qguality conditions?

3) Was “nonroutine” or extraordinary treatment necessary to comply with SDWA MCLs as a
result of Ohio River water quality conditions?

* As of 1/4/24 — Nine of 32 have responded

* Only “Yes” responses concerned precautionary shutdown/treatment relating to East
Palestine Derailment and one due to seasonal atrazine runoff



Public Water Supply Use Assessment Summary

No Human health criteria exceedances in > 10% of samples relative to
source water conditions

* j.e. Attributed to treatment issues, not Ohio River water quality

No chronic issues associated with source water indicated in survey
responses

* Onlyinresponse to acute issue (E. Palestine Derailment)

Entire river assessed as fully supporting public water supply use



Fish Consumption Use Assessment Methodology

Fully Supporting

* Water - No exceedances or 1 exceedance (PCBs, Dioxins, and Hg)
or

* Fish Tissue - The consumption-weighted average MeHg conc. for a pool < 0.3 ppm

Partially Supporting - Impaired
 Water - >1 exceedance, but <10% of samples (PCBs, Dioxins, and Hg)

Not Supporting - Impaired

 Water - >1 exceedance AND >10% of samples (PCBs, Dioxins, and Hg)
or

e Fish Tissue - The consumption-weighted average MeHg conc. for a pool > 0.3 ppm




PCBs (pg/L)
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Dioxin TEQ (pg/L)
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Observed Human Health Exceedances— Total Hg (12 ng/L)

January 2018 — December 2022

River Criteria Max Result Total wQC %
Mile Site Name (ng/L) (ng/L) Samples | Exceedances | Exceedances [305b ALU Assessment
26.3 Monaca 12 0 6 0 0% Fully Supporting
54.4 | New Cumberland 12 10.7 27 0 0% Fully Supporting
84.2 Pike Island 12 24 30 1 3% Fully Supporting
126.4 Hannibal 12 27.1 30 1 3% Fully Supporting
161.8| Willow Island 12 20.3 30 2 7% Partially Supporting
203.9 Belleville 12 25.7 28 1 4% Fully Supporting
279.2 R.C. Byrd 12 35.7 30 2 7% Partially Supporting
341 Greenup 12 28 29 2 7% Partially Supporting
436.2 Meldahl 12 21.2 29 1 3% Fully Supporting
531.5 Markland 12 28.7 30 3 10% Partially Supporting
606.8 McAlpine 12 10.2 25 0 0% Fully Supporting
720.7 Cannelton 12 16.9 30 5 17% Not Supporting
776 Newburgh 12 15 30 2 7% Partially Supporting
846 J.T. Myers 12 34.6 28 2 7% Partially Supporting
918.5 Smithland 12 18.9 27 3 11% Not Supporting
938.9 L&D 52 12 33.1 6 1 17% Fully Supporting
964.8 Olmsted 12 13.3 22 2 9% Partially Supporting




MeHg Consumption-Weighted Average

Cay = 80*C3+57*C,
(8.0 +5.7)

Where:

C; = average mercury concentration for trophic level 3
C, = average mercury concentration for trophic level 4

**Calculation is based on apportioning the 13.7 grams/day national
default consumption rate for freshwater fish by trophic level (TL 3 & TL 4)
5.7 grams/day of TL 4 fish
8.0 grams/day of TL 3 fish

Guidance for Implementing the January 2001 Methylmercury Water Quality Criterion — US EPA



MeHg Fish Tissue Data — Prob Surveys & Fix Stations

Max. MeHg N>03 MeHg Consumption-Weighted | MeHg Consumption-Weighted| Change
Pool # Samples ot (e P Avg. Conc. (ppm) Avg. Conc. (ppm) from last
2016-2020 2018-2022* cycle**

Emsworth 9 0.223 0 0.083 0.083
Dashields 6 0.306 1 0.109 0.140 +
Montgomery 5 0.292 0 0.192 0.193 =

New Cumb. 6 0.223 0 0.136 0.136
Pike Island 8 0.259 0 0.113 0.175 +
Hannibal 7 0.189 0 0.114 0.064 -
Willow Island 10 0.244 0 0.148 0.064 -
Belleville 4 0.338 1 0.223 0.231 +
Racine 11 0.345 2 0.141 0.152 +
RC Byrd 9 0.261 0 0.118 0.109 -
Greenup 9 0.232 0 0.190 0.157 -
Meldahl 13 0.325 1 0.119 0.114 -
Markland 13 0.362 2 0.173 0.059 -
McAlpine 9 0.233 0 0.103 0.053 -
Cannelton 5 0.377 2 0.253 0.201 -
Newburgh 11 0.290 0 0.136 0.157 +
JT Myers 10 0.331 1 0.236 0.177 -
Smithland 14 0.416 1 0.151 0.075 -
Olmsted 6 0.399 1 0.236 0.210 -
Open Water 3 0.327 1 0.100 0.126 +

*No Pool Avg >0.30 ppm criteria  **No significant difference between cycles — Wilcoxon Matched Pairs Test, p>0.0.89, a=0.05



Fish Consumption Use Assessment Summary

* The entire Ohio River is designated as impaired for PCBs and dioxin
based on water column data from 1997-2004

* Total Hg (12 ng/L) ORSANCO water column Human Health criteria serves to
protect against exposure via fish consumption

* ORSANCO directed by TEC to use US EPA’s approach for determining
impairment based on consumption weighted-average methylmercury fish
tissue data (used in prior assessment cycles)

e Using “WOE Approach”, entire river Full Support for fish consumption based
on methylmercury relying on the consumption-weighted average data



unchanged from 2022 assessment

2024 Use Assessment Summary

Number Miles Use is Impaired

Fish Fish

Contact Public Water | Consumption | Consumption

Aguatic Life | Recreation Supply for PCBs & | for Mercury
States Dioxin
PA 0.0-40.2 0 40.2 0 40.2
OH-WV 40.2-317.1 0 245.0 0 276.9
OH-KY 317.1-491.3 0 60.8 0 174.2
IN-KY 491.3-848.0 0 243.3 0 356.7
IL-KY 848.0-981.0 0 40.6 0 133.0
TOTAL 981.0 0 629.9 0 981.0

*Action Requested: Accept the 2024 assessments, continue report preparation for June approval




Agenda Item 7:
PCBs Trends in Fish Tissue

Daniel Cleves, ORSANCO



channel catfish TL4 common carp
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Why did we choose this approach?

» Confounding factors

e Differences in “total PCB” enumeration schemes, laboratory standards, and analytical methods
* Inherent biases within an historic dataset (length bias, spatial bias (river mile), etc.)
» Species’ differences (different diets/lifecycle changes lead to differing rates of bioaccumulation)

» Seasonal variability (lipid content and PCBs are positively correlated; lipid content fluctuates seasonally)

» Can we group consistent analytical methods conducted by different labs?

» How can we concurrently apply length standardization, lipid normalization, and account for spatial bias?

* Length Standardization: PCB Concentration/Length
* Lipid normalization: PCB Concentration/Lipid Content

* Collection location: negative correlation, as river mile increases PCBs tend to decrease



Channel Catfish >35cm 1989-2021

Year Collected

g Least conservative approach; fewest biases addressed
= * Species differences
£ * Lab and analytical method
§ 2 \\\'\\C
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Year Collected
Channel Catfish >35cm 1989-2021
5 Most conservative approach; some biases addressed
§ * Species differences
g e Lab and analytical method
% * Seasonal variation of lipid content
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Channel Catfish >35cm 1989-2021
i Moderately conservative approach: most biases addressed
P * Species differences
-  Lab and analytical method
['4
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3 2 2! 3

4 L,, PCBs in Channel Catfish

(Chn \ 5 N

Tracks with historic
sources & ban on PCB
production

PCBs showed decline across all data groups with the steepest
rates of decline in older data groups; declining river mile trend

* All three methods of evaluating PCB concentrations

Report Timeline over time were in agreement
_ * PCBs in Channel Catfish tissue are likely decreasing
e January 2023 - Draft reviewed by BWQSC members and on the Ohio River
associates

e Itis difficult to quantify how much is due to
decreasing environmental exposure, declining lipid

« Comments and suggestions incorporated returned for content, and/or seasonal variation of lipid content

review to BWQSC in January 2024

* Samples classified as “Do Not Eat” are extremely
* BWAQSC supports submitting the report for review by TEC uncommon

* Lipid content has also decreased over time
- this has been observed across fresh and marine
ecosystems; possible link to climate change
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2023 BROADSCAN SURVEY

Introduction

ORSANCO staff were charged by Commission Member = {
States as part of 2022/2023 Monitoring Initiative to \___ -
assess parameters listed in ORSANCO's Pollution Control | =
Standards (2019) which are not routinely monitored |
through core monitoring programs to determine if |
additional pollutants should be considered for inclusion
into current monitoring programs.

2023 BSS is repeat survey of the BSS performed in 2012
« Two rounds sampling (May, September)
« same sample locations (ORM 192,633, 912)

« Semi-volatiles, pesticides, volatiles, radionuclides, @
PCB's, dioxin, asbestos fibers, hexavalent chromium, &
and fluoride were primary target pollutants for 2023

Q‘W © Broad Scan

BSS. ‘ ST u Ohio River Dams
« Added 40 PFAS pollutants as contaminants of ) W —— Ohio River

. ] Tennessee _| —— Ohio River Major 1
concern (data collection effort) g fjf” —
BSS Analytical cost for project $ 35,000 e/ p [T, AT RverBeeh




FIELD SAMPLING CREW




General Sample Summary Results

Any Detects >= RL PCS criteria exceeded?

SVOCS, VOCS, .
Pesticides No No (various ug/L)
Hexavalent Chromium Yes Yes (0.0157 mg/L)
Fluoride Yes No (1 mg/L)
Radionuclides Yes No (4 pCi/L)
Asbestos Fibers Yes No (7 MFL)
Total PCB’s ueIelBliss Yes (0.064 ng/L)
both Rds; <1 ng/L '
Dioxin No No (0.005 pg/L)
PFAS Yes No criteria for ambient water
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2023 BROADSCAN SURVEY
RESULTS OVERVIEW-BSS

For pollutants not routinely monitored in core programs, there
were no detections found for semi-volatiles, volatiles, or

pesticides in either round. L h |\ 1,
: : : | A iy
Fluoride was ND in RD1, but present in RD2 ~ 0.25 mg/L at o S J,l Hl}‘ Lafl Al

0192 and 0912, no water quality criteria exceedance (1 mg/L).

Hexavalent Chromium exceeded WQ criteria (0.016 ug/L) in
RD1 at site 0912 (0.08 ug/L).

Trace levels of radionuclides were present in all samples for
both rounds 2.5 pCi/L RD1 at site 0912 and 1.0 pCi/L in RD2
at site 0192. Did not exceed WQ criteria level (4 pCi/L).

Trace amounts of asbestos fibers were found in all samples in
both rounds (<2 MFL), but well under WQ criteria of (<7 MFL)

Total PCB's were present at all reported sites* in both rounds
at very low levels, but exceeding PCS water quality criteria of
0.064 ng/L.
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2023 BROADSCAN SURVEY

RESULTS OVERVIEW-PFAS

11 different PFAS present between both rounds; 2 PFAS >RL in
RD1; 7 PFAS > RL in RD2

1]
Other PFAS were present as estimated low level concentrations " L M l’\' A

;

“J” flagged

RD2 PFAS levels slightly higher values than RD1; highest
overall PFAS in RD2 HFPO-DA 8.4 ng/L.

PFOA was found at very low levels in both rounds at low
levels, ~2.5 ng/L (RD1), slightly higher near 6 ng/L (RD2).

PFOS was found at all sites in Round 2, near 3ppt.

Similarly, PFBS was found in Round1 at site 0912 at 1.6 ng/L
and at all sites in Round 2 at levels between 3-4 ng/L.

HFPO-DA was present at sites 0633 and 0912 in RD1; found
at site 0192 (RD2) ~8 ng/L.

PFPHxA was found in Round 2 between 2-3 ng/L across all
three sites.

PFPeA present in RD2 at 0633 at 3.2 ng/L 191




2023 BROADSCAN SURVEY

In summary, the 2023 BSS was undertakenh?to
analyze priority pollutants that are not
routinely monitored for in core ORSANCO
programs

No pesticides, SVOC’s, volatiles, inorganics,
pesticides, dioxin, radionuclides, or asbestos
pers that are not routinely monitored for
detected at levels exceeding water
riteria as listed in 2019 PCS.

PCB’'s found >0.064 ng/L WQ
ites in both rounds

as detected at site

or above RL
estimated
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ORSANCO Contact Recreation Bacte;/i/a .
Sampling Sites

Weland

Chicago
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O Contact Recreation Bacteria

=== (Ohio River £ oAkron

—— Major Tributaries

[ State ) \ _Mansfield
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. Ohio
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lempai¢ o
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Indiana

Indianapolis
o
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Wayne Nationa

Hoosier Charleston
National Forest
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Lexington
& g

Kentucky

200 Miles
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Bowling Green A\ : N
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Weekly sampling April-October
* April was added in 2013

Stations Upstream & Downstream of CSO Systems
* 2000-2009 includes Downtown Station

Surface Grab Samples

Fecal Coliform and E. coli Analysis
* 2000-2016 both by Membrane Filtration

* 2017-Present E.coli by Colilert Method at all 6 Communities
* Fecal Coliform by Colilert Method at Wheeling and Huntington sites

Bacteria Trends Report (2001-2022)
E.coliGeometric Mean
May-October at Upstream and Downstream sites



PRECIPITATION DATA

Total Annual Precipitation at Historical Sites
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BACTERIATRENDS REPORT
ANNUAL DATA

All Historical Sites Annual E.coli Geometric Mean
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Louisville Annual E.coli Geometric Mean Evansville Annual E.coli Geometric Mean
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= All sites show a decreasing linear regression for E.coli except in Huntington on an annual
basis

= Higher E.coligeometric means were displayed at downstream sites with the exception of

Pittsburgh
= The confluence of the Monongahela and Allegheny Rivers are relatively close to the
sample site and may have an impact on those results




BACTERIATRENDS REPORT
MONTHLY DATA
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July Huntington E.coli Geometric Mean August Huntington E.coli Geometric Mean

450 9 300 12
400 ] .
250 10
TE1350 7 t
= 3
=300 6— o 200 8
S [= e
P =l 2
G250 5§ 9 <
5 % § 150 6
] = o
=200 48 = e
[=] (=] [=]
1] E L1}
9150 3 2 100 ° 4
E : ° '-III--------. -E- [
w100 - . 2 M
° ° e ® 50 e Rl e 2
20 -lII.IIII.II‘IzlI.Il.lIIIII‘II.IIIIII'I'IIII‘I:I.I‘1 : ® --.-----.‘-. )
0 ¢ ° Py ¢ e o * o ot 0 0 mugemun®® e ® o e © o e o ¢ 0
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Year Year
® 305.1 ® 314.8 ——Monthly Total Precip (in) ® 305.1 e 314.8 Monthly Total Precip (in)
September Huntington E.coli Geometric Mean October Huntington E.coli Geometric Mean
1400 8 300 7
1200 7 250 6
— —
E 6 £
S1000 = 5
e 5E 3
Q 800 5 L,; a
5 4:5 g 150
2 600 53 3
s 3¢ &
g &£ .- 100
8 400 8 2
uj 2 uj
200 o’ we >0 1
L ] mEa
e o : —— .--lllIllIl-- 1
0 '.'IlIlllll}:iIl.l‘lI.IIrI'I‘II.II.II.IlgIII.II.II:Ig0 0 o
2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020 2022
Year Year

® 305.1 e 314.8 ——Monthly Total Precip (in) ® 305.1 e 314.8

Monthly Total Precip (in)

Precipitation (in)

(in)

ipitation

Prec



E.coli concentration vs. Precipitation at Huntington
(May-October)
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* Huntington had four months which DS trend increased, one that decreased and one
that remained constant

= Eventhough statistically weak, an increase in bacteria concentration corresponds to
an increase in precipitation




BACTERIA COMPARISON STUDY

= WV 604b Grant

» Comparison study of Fecal Coliform, E.coli and Total Coliforms by Colilert
Method and Real-Time Proteus instrument

= Colilert Method
- Use of substrate media

- Results calculated after Incubation of 18 or 24 hours

= Proteus Instrument
* Use of Tryptophan-like fluorescence to detect active coliforms

* Real-Time Results calculated based off an Algorithm




= Acquired Proteus instrument beginning of January

= Site calibration
* Minimum of 15 paired samples alongside Proteus unit (both fecal & E.coli)

* Seasonal differences (dry/wet)
* Local sites (3)
- Data will help create an algorithm

» Scheduled start date
* April 2, 2024 (first day of Contact Recreation Season)

= Side-by-side sampling throughout Contact Recreation Season
* April-October 2024

= Summary Report of data
* After season ends more in depth look

* Is this a possibility in the future




Questions?

Stacey Cochran

513-231-7719

: i - Atﬁ:"'"

Fecal Coliform, £



mailto:stacey@orsanco.org

234t Technical Committee Meeting

Scott Mandirola, Chair
Presiding
February 6-7, 2024

The meeting will reconvene at 9:0 A.M. (Eastern) on October 11 at 9am and conclude by Noon. Below are a
few tips to effectively navigate the meeting:

Confirm that your first and last name is entered correctly in the GoToMeeting software.
Mute your microphone at all times unless speaking.

Disable your camera unless you are a Technical Committee member.

The presenter will prompt participants for verbal questions, or use the Chat feature.

Detailed GoToMeeting instructions and important information can be found in the previously emailed
document, “ORSANCO Virtual Technical Committee and Commission Meeting Instructions.”

138



Agenda Iltem 10:
Waterbody Impairment Compilation
Maps for the Ohio River Basin

Bridget Taylor, ORSANCO



ltem 10: Waterbody
Impairment Compilation
Maps for the Ohio River Basin

Bridget Taylor (btaylor@orsanco.org)




Intended Application of the Maps

Goal: Communicate to representatives the impaired waterways within their
individual congressional districts

» Determine the total number of stream miles & lake acres in the Ohio River
Basin (ORB)

» Determine the number of stream miles & lake acres assessed as impaired &
good based on the appropriate state’s 305b report in the ORB

» Determine the number of stream miles & lake acres that remain unassessed in
the ORB

» Calculate proportions of impaired waterway



Two Spatial Data Sources

» National Hydrography Dataset Plus High Resolution (NDHPlus HR)

» United States Geological Survey (USGS)’s geospatial dataset depicting the
flow of water across the Nation’s landscapes and through the stream network

» The NHDPlus HR is built using the National Hydrography Dataset High
Resolution data at 1:24,000 scale or more detailed, the 10 meter 3D Elevation
Program data, and the nationally complete Watershed Boundary Dataset.

» Data retrieved on October 4, 2023

» Assessment, Total Maximum Daily Load (TMDL) Tracking and
Implementation System (ATTAINS)

» Environmental Protection Agency (EPA)'s online system for accessing
information about the conditions in the nation’'s surface waters

» State water quality assessment decisions reported to EPA under the
Integrated Report (IR), and Clean Water Act Sections 303(d) and 305(b)

» Impaired, Good, or Unassessed

» Data retrieved on October 20, 2023



NHDPlus High Resolution

Streams Lakes
From the ‘NetworkNHDFlowline’ and ) ,
‘NonNetworkNHDFlowline’ layers From the ‘NHDWaterbody’ layer

Lines are symbolized by annual flow in

cubic feet per second and feature type for

ephemeral, intermittent, non-network

and pipelines (Image source).
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https://www.esri.com/arcgis-blog/products/arcgis-living-atlas/water/the-most-detailed-map-of-us-waters-that-youve-ever-seen/

Streams

» From the ‘ATTAINS Assessment

Lines’ layer
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AT TAINS

Streams

» From the ‘ATTAINS Assessment
Lines’ layer
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All (Streams or Lakes): This figure represents the total sum of all
streams/lakes, including both impaired and good streams/lakes, as well as
those that have not been assessed. This is the sum of all the stream miles
within the basin and provides a comprehensive overview of the extent of
water resources in the region. Calculated from NHDPlus HR.

Impaired: Do not meet the water quality standards set by regulatory
agencies. The pollutant causes of impairment are in graphical format by
stream mile & lake acre. These streams & lakes are in need of remediation
and restoration efforts to bring them back to a healthier state. Calculated
from ATTAINS.

Good: Have been assessed and found to be in good condition, meeting water
quality standards and supporting healthy ecosystems. Calculated from
ATTAINS.

Unassessed: There is limited or no available data on their current condition.
This could be due to a lack of resources, monitoring efforts, or data collection
in these areas. Calculated by subtracting total streams/lakes by the sum of
the impaired and good streams/lakes.

» Unassessed = All - (impaired + good)





https://storymaps.arcgis.com/stories/b7314a84fb9f4abd80b96b9f456c1f81

Example

Kentucky's 5th Congressional District: Water Quality Assessments
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Feedback Requested

» Are these the best sources to represent your state?
» USGS’s 1:24K NHDPlusHR or a different stream layer be used?

» Is this the best way to approach congressional
representatives & state senators to request funding?

» Layer recommendations

» Should some stream types or lake types be omitted?

» Should anything else be included?
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HydroTrek

ORSANCO'’s Responsé to the East Palestine
Derailment Using EPA’s River Spill Model

Jim Goodrich (USEPA/ORD), Sam Dinkins (ORSANCO), Jason Heath (ORSANCO), and
Sudhir Kshirsagar (Global Quality Corp.)
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SOHNT v eyBUROM 70 L s Engineer District
SMITHLAND 9185
oLugrED® Louisville
Elovation Engineer District Number on step Is River Miles below Pitisburgh
250 @Cairo 981.0
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<vEPA

United States
Environmental Protection

USEPA Riverine Spill Model Development

Bakken Crude Oil g8
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Riverine Spill Modeling
System (RSMS) Software

- Collaborative project with EPA, ORSANCO, GQC, and the US Army Corps of

Engineers (USACE)

- ORD developed Cloud-based RSMS that simulates a 2-D spill transport
RSMS uses real time river data from USGS and the USACE

RSMS leverages the predicted river flows provided NOAA/USACE HEC-RAS
When a spill happens, ORSANCO shares the RSMS predictions with water

utilities to plan intake closures

The model has been used to provide
utilities decision making support during
real spills on the Ohio River for the past
thirty years

The model can be expanded to other
waterways

DASHIELDS L&D

MONTGOMERY PA
ISLAND L&D 59

NEW CUMBERLAND argh
L&D EMSWORTH
PIKE ISLAND L&Dp’ L&D

HANNIBAL L&D{
OH Elevation 710
Moan Soa Lovol
BETtET L&wﬂLOW ISLAND L&D
. ’ CAPT. ANTHONY ACIN s WY
"l MELDAHL L&D : CINE L& i

Cintis
i \ - ~ S 13

ARKLAND  GREENUP R R o siayfe

L&D L&D Huntin HANN: P Pittsburgh|
IN = WILLOW ISLAND 161 7 4

" NEWBURGH - MCALPINE L&D BELLEVILLE 2039 :

P L&D | Louisville e
vansville R.C.BYRD 2/9.2 &

UOHNT. MYERS L&D i /
I ; SICANNELTON L&D 1\ GREENUP 341 C

OHIO RIVER MAINSTEM
NAVIGATION SYSTEM
General Plan and Profile

Pittsburgh
2 Engineer
""""""" 438 District
OLMSTED L&D, MARKLAND <31 5 @® Huntington
52 ;!QITHLAND L&D MCALPINE 606 7 =
Cairc (5,3‘ N CANNELTON 720 7 R H'untlngt'on .
NEWBURGH 776 1 r ° Engineer District
JOH: . MYERS 8460 Louisville
S = D 2185

Louisville

Engineer District Number on step is River Miles below Pittsburgh
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- 981 navigable miles on the Ohio river and 2582
navigable miles counting all the 34 major
tributaries.

- $43 B estimated value of commodities
transported/yr.

- 180 M tons/yr. thru Ohio River Lock & dam
system

- 5 M people depend the Ohio River for drinking i #=
water e

- 37 drinking water intakes -

- 38 power plants et ST

- Almost 600 permitted industrial and municipal : ‘ ’
dischargers

- ~ 200 marinas

-« 160 species of fish




"EPmA Example Risks to the Ohio River
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- Over 230 spills reported annually by
National Response Center to
ORSANCO

- Majority of spills were:
—Unknown sheen
—Vessel related
—Fixed facility

- ~ 35 spills from mile mark 900-949.9
(Pittsburgh)

- 36 different materials spilled in Ohio
River in 2016

- 75 highway and bridge crossings over
the Ohio River

- Pipeline crossings, Too Numerous To
Count.




S EPA What Could be the Magnitude of a

g United S
t tat -
E:\I/i(raonmaéﬁtsal Protection Sp I I I 7
Agency "
CARGO CAPACITY
BARGE 15 BARGE TOW JUMBO HOPPER CAR 100 UNIT TRAIN LARGE SEMI TRUCK
1750 TON 26,250 TON 110 TON 10,000 TON 25 TON
61,250 BUSHELS 918,750 BUSHELS 3,850 BUSHELS 350,000 BUSHELS 779 BUSHELS
1,375,000 GALLONS 20,625,000 GALLONS 30,240 GALLONS 3,024,000 GALLONS 7,885 GALLONS
AP P N ) Y S -
EQUIVALENT UNITS AP P N R -
) WENY WS WU e - o o o ey
S— s wEST weSE WEOT . A P P N N o R o -
N N N N N N N
1 BARGE 16 JUMBO HOPPER CARS T T
1750 tons of dry cargo 70 TRUCKS
—— ey ey B e e e e e e b Lo e b
— S w— — N, B T e o T R o I I  anry
e = RS SRS RS SSSSSSSSSSSSSSRanSananS
1ToW 2.25 100 UNIT TRAINS =
1050 TRUCKS
EQUIVALENT LENGTHS
Ak T I . oo P - f—
15 BARGE TOW 2.25 UNIT TRAINS 1050 TRUCKS (Bumper to Bumper)
.25 MILE 2.75 MILES 13.9 Miles



SEPA Goals for RSMS

On demand real time river spill modelling:

- Enable Water Treatment Plant Decision Makers to get
quick, accurate, and accessible information about spills
within their source water supply network.

— Input spill volume and location (Mile marker) and
push the button.

— Information on leading edge and trailing edge and
maximum concentration expected at intake.

— Are existing plant treatment systems sufficient?

Future: Be able to model and predict worst case spill
events to increase Water System resiliency. Also
an excellent table-top training opportunity
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RSMS Quickstart Guide: https://rsms.eastus.cloudapp.azure.com/

Riverine Spill Modeling System

Simulating a spill is easy

3. Click on the Spills Page.

The active spill will be shown highlighted (Figure 3).

Spills

Simulate

Microcystis Bloom - Aug-Sept 2015

Home About Contact
View Ecit Delete Create
SpillID  Description
82 xxx River Spill on yyyy
81 Xxx River Spill on yyyy
80 test River Spill on 3/17
56 BOSC Kanawha River Spill
55 Louisville Christmas Spill
50 Test Marathon Refinery Spill
10
1 Flk Spill
View Edit Delete Create

Simulate

Parameters

Results

with Parameter ID

River

Ohio River

Ohio River

Ohio River

Kanawha Rwver

Ohio River

Ohio River

Ohio River

Kanawha Rwver

with Parameter ID

Flows

1

River Mile

475

475

475

15

1

Barges

Quantity (Ib)
100000
100000
100000
1000000
4000000
100000
10000

80000

Delete Login

Start

3/17/2021 11:26:59 AM

3/17/2021 11:26:48 AM

3/17/2021 7:19:44 AM

12/7/2018 9:23:04 AM

12/20/2017 12:00.00 PM

3/1/2017 1:53:48 PM

9/28/2015 4:00:00 AM

1/9/2014 800:00 AM

Register

Time Zone
EST
EST

EST

EST
EST
EST

EST

Role og off

Duration (hrs)

24
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P

To edit a spill, click on that row and then click on the Edit action link to go to the Edit page and
use the form as shown in (Figure 6)

Home About  Contact  Spills Parameaters Results Flows  Barges Log off
Deseription xxx River Spill on yyyy
River Ohio River A
River Mile 475
Quantity (Ib) 100000
Start 4/8/2021 2:46:07 PM
TimeZone EST v
Duration (hrs) 5
Save

Back

@ 2021 - RSMS
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Parameter
)]

35

34

33

Description River

Stations
Default 49
Simulation
Parameters

Simulation 50
Parameaters

Test 150
Simulation
Parameaters

Simulation 80
Parameaters

Dispersion Decay

Factor

rate
(day)

0.00000

0.00000

0.00000

0.00000

Active Parameters

Simulation
Duration
(days)

Simulation Flow

Time step
(hours)

Tolerance
(cfs)

10

Concentration
Tolerance

(mg/1)

0.001

0.001

0.001

Minimum  Flow Dead

Velocity  Multiplier Zone

(ft/s) Mainstemn
Average
Velocity
(cfs)

0.1 1 1

01 1 1

01 1 1

0.1 1 1

Dead
Zone
Exchange
Rate

0.0000045

0.0000045

0.0000045

0.0000045

Dead
Fone
Flow
Area
Fraction

0.1

0.1

0.1

0.1



""A’EPA Edit Parameters

Environmental Protection
Agency

Description Simulation Paramelers
River Stations 50
Dispersion Factor a

Decay rate (/day) 0.00000

Simulation Duration
(deys)

= Hide Advanced Setiings

Simulation Time step 1
(hours)

[

Flow Tolerance (cfs) 10

Concentration 0.001
Tolerance (mgll)

Minimum Velocity (ft/s) 01

Flow Multiplier 1
Dead Zone
Mainstem Average 1
Velocity (cfs)
Exchange Rate 0.0000045
Flow Area Fraction 01
Create

Back



v EPA Spill Simulation by Time & Location
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Agency
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<EPA Mass Balance of Plume
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Agency

@River @Dead Zone @ Total

Spill Quantity (Pounds)

30 40 50 80 70
Time Since Spill (Hours)

Mass Balance

Back
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Interactive Results

Clicking on a blue pushpin will show a graph of the Spill plume at that river mile (Figure 22).

N Deni .

"‘.?':; Tarpin Hills u’i-non

e, L
= . _ .:-" (‘ p 9 Batavia
Layer: /J Fork I%Tw% Williamsburg
) @ RiverMile 7 @9‘7\? ‘“""*«:\
] T (27 A
@ USGS Stations &r .9 P
- i ® \l
‘ | L\
“"3 Independence * "\ «

®
Pirer
© 0......
Criugiden < “‘
1 Y der ..’. a
Dr}g‘ﬁidge Falmouth Brooksville

\
Williamstown

i

MountDlivat

Concord
Jackson

Brushcreck

;
New Colambus> f

Concentration (mg/) at River mile 347

0.5

03
0.2

0.1

B

0 50
Hours Since Spill

100

Flemingsburg

Pike
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Washingto!
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UAN Barge Incident — Initial Report

- Notification — December 19, 2017

- NRC report indicated barge “cracked in
half” while offloading (ORM 478.7)

—Urea ammonia nitrate was discharging
Into the river

—Amount of release initially not reported

- Time-of-Travel modeling requested by KY
DEP, LWC, USCQG, Clifty Creek Power
Plant



<vEPA

United States
Environmental Protection
Agency

Fixed Station Monitoring

- Initial time-of-travel model estimated travel time to
Louisville at 9 days (i.e. 12/28)
- Precipitation increased river velocities
significantly.
—Moved up projected arrival at Louisville by 2.5
days (i.e. mid-day on 12/25)
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Plume Avoided

NH3-N (mg/L)

0.50
LWC Ammonia Screening for UAN Spill at ORM 578 on 12/19/17
0.45
ZPS offline for 11 hours to avoid
/ spill peak. Plant flow lowered to 45
0.40 MGD due to low Chistmas demand.
0.35
030 7.5 hours of pumping, 15 MG
added to 110 MG reservoir,
0.25 followed by 11 hours of mixing.
===0RM 580 Westport
0.20 ' _ ORM 600 Zorn Intake
M —=—Coag Influent
0.15 f‘*‘”«“ S UAN Mass Bypassed
0.10 -
0.05
o-m T T T T T T T T T T T T T T T T T T T T T T T 1
q:v? Géa Gc'? & ﬂ:s? ﬂS@ ios‘? "\-@ =6$ C‘S? \‘6& WF? ﬁ?&
N A AR A A A R AN
F$ & FfFFTFFF I IR
F & FFyPFyFFyyey
Y S A > Y




Application to East Palestine Incident
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Key Questions During Spill Response?

- What?

- Where?

- How much?

- Actions taken?
- Concentration?
- When will it arrive at downstream intakes?
- How long is the plume?
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Initial Detalls — Train Deraillment

Feb 3, 2023 — Train derails in East Palestine, OH
—Large fire reported

—Some cars carrying unknown hazmat
—Reported as "POTENTIAL RELEASE” &=

Feb 4, 2023 —
— Fire ongoing, but reduced
—5 vinyl chloride tankers derailed
— Other hazmat railcars also burned
—Unknown materials/quantities released
— Sulphur Run to Leslie Run impacted by runoff
— Fish kill observed
—Incident location is 19 stream miles to the Ohio River

Melissa Smith via AP
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Many Unknowns

Feb 5, 2023 —
—Pressure buildup noted in vinyl chloride railcar
—Water quality sampling of nearby creeks underway

Feb 6, 2023
—Products being transported include:
- Vinyl chloride
- Butyl acrylate
- Benzene residue
- Combustible liquids
—Volumes released unknown
—Unknown if materials will reach the Ohio River
—Weirton, WV ODS station running samples every 2 hours

Gene J. Puskar / AP
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Initial Detection in Ohio River
Weirton, WV Feb 6, 2023 at 1600
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Ohio River Sampling Initiated

Feb 8-10, 2023 —

« ORSANCO conducts sampling

—Little Beaver Creek (PA) to
Sistersville, WV

—Approximately 100 river miles

- Define where spill plume is located

- Utilized Organics Detection System to
provide quick screening results

Spills journey to Ol

hio River

y 19 miles)

rrrrrrrrr

East Palestine Train Derailment
February 4, 2023
ORSANCO Water Quality Sampling

Sl East Palestine Train Derai
""" sulphur Run to Ohio River
[ states
[ Ohio River
© Sampling Sites (2/8-2/9/23) -

0 5 10 20
" — Miles
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Spills journey to Ohio River
(approximately 19 miles)

[ East Palestine, Ohio |
X 1. Sulphur Run (4 km)
2. Les!
3.Bull Creek (1 km)
4. North Fork Little Beaver Creek (10 ki

East Palestine, Ohio Train Derailment
February 2023
ORSANCO Emergency Response

Water Quality Sampling Sites

Youngstown

lie Run (3 km)

5. Little Beaver Creek (12 km)

[Source: River Runn I

Marion

Sidney Delaware

Piqua
Newark

Columbus Zanesville

Springfield
Richmond

Dayton
Y Lancaster

Chillicothe
l'(grk.);bl-l»g

-
J

@17
18

WEST
VIRGINIA

31 QHED(.&, 029
Charleston

Frankfort

Lexington

East Palestine Train Derailment
Sulphur Run to Ohio River
' Ohio River
1 Ohio River Basin

States
j____Sampling Sites

Projection: USA Contiguous Albers Equal Area Conic

0 25 50

100

® Detection

Non-Detect

February 10, 2023

Surface Grab Samples
analyzed at Wheeling ODS;

presence/absence
n-Butyl
Mile Acrylate
Ref City Point State  Date Time (p/@)
1 Beaver
Grimms Bridge 3.0 OH  2/10/2023 1350 present
) Beaver
Lock 57 Park 0.2 PA  2/10/2023 1300 present
3  EastLiverpool 40.2 OH 2/10/2023 1420 absent
Chester 43.0 OH 2/10/2023 1125 absent
6 Steubenville 65.3 PA  2/10/2023 1605 present
Follansbee 70.8 OH 2/10/2023 1300 absent
Wheeling
River Grab 86.0 WV 2/10/2023 1600 present
8 Bellaire 93.9 WV  2/10/2023 1715 absent
Moundsville 101.7 WV 2/10/2023 1750 present
New
Martinsville 126.0 WV 2/10/2023 1900 present
Sisterville 137.2 OH  2/10/2023 1945 present
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Modeling

- Ohio River Spill Modeling System =
—Input date, time, amount, duration, decay | - -
—Uses daily HEC-RAS flow file from NWS = -

- Predicts plume time-of-travel
—Leading edge; peak; trailing edge

- Estimates pollutant concentration

- Utilized to:

—Inform water utilities and others of spill location = “* 1 &
—Inform sampling crews where to monitor \ =T
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Feb 11-19, 2023 —
- Transitioned sampling to tracking

leading edge
—Sampled 50 to 120 miles per day Report
—Early on plume traveled ~25 miles/day

—Later, velocities increased to ~100
miles/day

- Modeling informed water utilities
and field sampling crews




EPA

United States
Environmental Protection
Agency

Downstream Tracking
Concludes:

Feb 19-20, 2023 —
- Fixed station sampling at Markland Locks & Dam -
— ~500 miles downstream of derailment
— Sampled every two hours from lockwall
— Samples analyzed by Louisville Water
Feb 21-22, 2023: |
- Fixed station sampling at Cannelton Locks & Dam
— ~700 downstream of derailment
— Sampled every two hours from lockwall
— Samples analyzed by Evansville Water

All samples from Markland & Cannelton non-detect &=
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- River systems and inland waterways in US are vital to commerce, jobs
(Navigation), power supply, recreation, and drinking water supply (Public
Health)

- Accidental spills and releases are already affecting their ability to provide
navigation and clean water supply (Homeland Security)

- Threat to drinking water safety and Homeland Security greatly
underestimated

- We are building a software product with the Ohio River Valley Water
Sanitation Commission (ORSANCO) for State Emergency Response
Agencies, Federal On-Scene Coordinators, the Coast Guard, and Water
Utilities

- Tool enables emergency responders and water utilities to know when
and for how long to close river intakes and adjust treatment operation in
response to spills

- Tool also enables preparation and training for potential worst case
scenarios and long-term asset management and resilience planning
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Research Needs

» Verification/calibration of model time-of-
travel based on E. Palestine and other
spills

» Backcasting mode to investigate potential
sources of unknown spills

» Understand the effects of dam aeration
and turbulence on contaminants

» Sensitivity analysis of model input
variables

» Portable water quality GC evaluations to
enable faster modeling results

&

HydroTrek
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Thank You!

- Jim Goodrich
—Goodrich.james@epa.gov

- Sam Dinkins
—sdinkins@orsanco.org

- Jason Heath
—heath@orsanco.org

- Sudhir Kshirsagar
—sudhir@ggc.com
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Agenda ltem 12:

Source Water Protection &
Emergency Response Programs
Update

Sam Dinkins, ORSANCO



SOURCE WATER PROTECTION
& EMERGENCY RESPONSE

Technical Committee

February 6-7, 2024




OUTLINE

* Source Water Protection
* Organics Detection System Status
* Upper Ohio River Basin Activities

* Emergency Response
 Mahoning River Benzene Detections
* East Palestine




ORGANICS DETECTION S TEAN
e ODS Updates

P 1. PWSA
Gret Mo * Donated GC/MS

\"\ Wabash R

Indiana Sl s * Installed at West View

2. Parkersburg, WV
* Purchased new GC/MS

3. Maysville to TMU

e Relocated to Thomas

o Green Roas

Y
o

o5 L More University Field

iy
S Cumberiand R:

-"\ﬁ_s‘,‘_ {)\

Station

Tennessee

Legend 4. Louisville
™ _ Organic Detection Sites
e s ar i * LWC purchased GC/MS
e & Ohio River Dams
: —— Major Tributaries
Ohio River




UPPER OHIO RIVER BASIN
SOURCE WATER PROTECTION

* Exploring potential expanded role for ORSANCO to address source
water protection needs in upper basin - Sy

* Potential areas for expanded activities ???

e Create Southwest PA Water Users Committee

Develop headwaters spill notification directory : ~

Extend spill notifications to upper basin tributaries / T il

Extend spill response services to tributaries

Extend source water protection monitoring to tributaries

* Ongoing discussions regarding need/desire and possible funding
mechanisms



MAHONING RIVER BENZENE DETECTIONS
Feb 1,2022: Benzene & toluene first detected at Midland, PA

* Subsequent detections at numerous downstream ODS stations
* Source isolated to 4-mile stretch of Mahoning River
* Detections persisted for months

* Detections resumed during winter months

* On-going investigation to determine specific source




Middieheld

Ohio River
Ohlo»Rr.-vl i % Beaver

~Beaver River Watershed
2022

FAO, NOAA,
3S, EPA, NPS

0 100 200 400
T — Miles
o o cac erar

(@ Benzene Sampling Site (ug/L)
Beaver Watershed Streams
Neshannock Creek
Shenango River

=== Mahoning River
Connoquenessing Creek

o Beaver River

Ambrid Ul Now /4T
\ Kenaing of
& dgeworth prinadab

\ Fox Chapet [ Qakmant Esri, HERE, Garmin, USGS, NGA, EPA, USDA, NPS




USGS 03099500 Mahoning River at Lowellville OH
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"?‘@05R1 3.210.9 N\ » Mahoning River Sampling for Volatile
o ox2 —hND $ Organic Compounds (VOCs)
.» X ay Samples collected November

2 9th 2022 by ORSANCO staff
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PERSISTENT PRESENCE

* Benzene detections on Ohio River continued for roughly 2 months
» Two additional peaks detected mid Feb and early March 2022

* Beaver Falls Water began sending water samples to ORSANCO
* Benzene consistently detected thru late May 2022
* Only one detection June thru October 2022
* Low-level detections resumed Nov 2022 thru March 2023
« ORSANCO continues to run samples for Beaver Falls

* Detections coincide with high stream flow events

« Additional site investigations ongoing by brownfields group
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EAST PALESTINE - ONE YEAR LATER

Ohio River Valley Water Sanitation Commission
(ORSANCO)



INITIAL DETECTION IN OHIO RIVER
WEIRTON, WV FEB 6, 2023 AT 1600
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11842 . Mot confirmed 115.000 150.000 328 88 Not confirmed n.a. 3. n.a. n.a.
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Injection List

Report Designer
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EAST PALESTINE, OHIO
TRAIN DERAILMENT

 Feb 3, 2023 — Train derails in East Palestine, OH

* 50 railcars derailed or damaged (10 carrying
hazardous materials)

* Feb 6 — ODS at Weirton, WV detects butyl acrylate 0
* Used ODS, field sampling & time-of-travel model

 Spill tracked for 3 weeks over 400 stream miles
* Intense media coverage and public concern

* Monitoring continued to assure public water is safe



CONTINUED INTEREST

* Clean-up effort continues
* Incident presents unique opportunity to discuss lessons learned
 Many groups interested to learn from incident response

* Interagency after-action discussion would be helpful to improve

spill response preparedness ~ R
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Agenda ltem 13:
Biological Programs Update
Report of the BWQSC

Informative Item — No Action Required

Presented by Biological Staff




ORSANCO Biological 2023 Sampling Overview

Two probabilistic pool surveys (19 Ohio River pools)
* Night-time electrofishing
* Macroinvertebrates (Hester-Dendy, multi-habitat kicks) Y
* Habitat Classification (benthic substrate, submerged aquatic vegetation) <

15 random sites per pool
* Collectively represent the condition of pool
e Scored using a fish (mORFIn) and macro (ORMIn) indices
* Paired water quality (some special requests from states)

18 river-wide fixed stations (fish, macros, habitat, SAV) 2004-present

River-wide fish tissue collection
 PFAS added to all ORSANCO collections in 2022
e Collections on behalf of IDEM, 2021-2025

92 NRSA Events across 2023/2024

Added a Full-time biologist (4 total)
2 additional seasonal biologists (6 total)

,,,,,,
-



2023 POOL SURVEYS

The results of the 2023 biological surveys are detailed in the following pages (relative pool locations shown below). Included are brief descriptions of the land
use & hydrology, site level mORFIn & ORMIn ratings, summaries of notible catches & instream habitat, and the overall biological condition of each pool.

BASIN LEVEL

ENVIRONMENTAL ATTRIBUTES
Ohio River

~—~ Tributaries

Bl wassom

Y Most Populous Cities

| oeveloped Areas

| Aericuttural/Pastoral Lands

] Naturai Forests

NEW CUMBERLAND POOL

East Palestine Follow-up

* Revisit Lower Little Beaver Creek
* 2017: Two 500m sites
e Day-time electrofishing only

IDEM Fish Tissue
KDOW Metals Samples

CANNELTON POOL

For more detailed catch, metric, and index scores visit www.orsanco.org/programs/biological-programs



2023 POOL SURVEYS

The results of the 2023 biological surveys are detailed in the following pages (relative pool locations shown below). Included are brief descriptions of the land

use & hydrology, site level mORFIn & ORMIn ratings, summaries of notible catches & instream habitat, and the overall biological condition of each pool.

Abundant submerged vegetation,
first observation of lily pads

Silver Carp becoming ever greater
safety concern in lower river

Encountered multiple Longhead Darters,
Considered extirpated from Ohio waters for
80yrs, until recently

Awaiting return of 2023 macro and fish
contaminant data that are analyzed by
contractual labs (early 2024)

CANNELTON POOL

For more detailed catch, metric, and index scores visit www.orsanco.org/programs/biological-programs



92 Events

* OH (40)

* KY (16)

e IN(23)

* IL(13)

Site Lengths

e 150m —4km
Dedicated Staff
* Six ORSANCO

* Six Seasonal

4 Site Types

* 20’ Jon Boats

* 14’ Jon Boat/Canoe
* 10’ Buggy/Canoe

* Wadeables

| ’
47 Events Completed
45 Remaini&r 2024

wen

|\WO’HE‘—_ —

Legend

Revisits

Wadeable

X-5mall Boat

Small Boat

___________________________________




‘Water Chemistr

.\\
A
v

A% :

Proc%ssing &S ip
.

% e
Rt ™ e







‘.L“.\i‘

SVuyguu
o

L

WYy e
(o]

O\

N

A



ngear Sunfish

b
2 W .

NC‘,’& g —~t~.-
O\

N\ S i

. Southern
' Redbelly Dace

Y. A




Blue Sucker




-

Untitled svg

NARS Data Availability

* Shiny App: https://owshiny.epa.gov/nars-data-download/

— Download csv files for all past assessment cycles and parameters

 Dashboard: https://riverstreamassessment.epa.gov/dashboard/

— Shows change in condition of specific site categories/parameters through time

 ORSANCO retains all fish population data and site location information in
our internal databases for NRSA sites surveyed

— 2008-2009, 2013-2014, 2018-2019, & 2023-2024


https://owshiny.epa.gov/nars-data-download/
https://riverstreamassessment.epa.gov/dashboard/

Substrate Types

Biological Index Recalibration

Addressing the Emergence
of invasive
Submerged Aquatic Vegetation
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ORSANCO Assessment Indices

ORFIn (2003-2008)
— Average score of 13 fish metrics (0-100)

mORFIn (2009-present)
— Scaled value of ORFIn (0-60)

— Based on past performance of sites with

similar habitat
ORMIn (2015-2022)
— HDD primary, 200ind (min) MH
— 8 metrics
2023 Recalibration (ORMIn & mORFIn)
— Created habitat subcategories for SAV
— Set new scoring thresholds

HISTORICAL INDEX
SCORE DISTRIBUTION

Average Metric Score
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Overview —Datasets & Methods PIl: Bridget Borrowdale, Aquatic Biologist

Qualitative Dataset (2004-2022; n=777) Quantitative Dataset(2016-2022; n=248)

— Assess existing habitat classes with more — Assess existing habitat classes with more
recent data than original mORFIn calibration comprehensive SAV data
dataset * Original 80 habitat variables
« . . . L] [ [ i
« Original 80 habitat variables Added 15 guantitative SAV variables
« Added 2 gualitative SAV and Woody Cover variables — Further investigate SAV
* Impacts on biology and mORFIn metrics
v F;;:'::‘ Coverage Description
Species Name (abbreviate & circle rake fullness observed)
Transect DFS (ff) Device
100 0 P R D12 3 o1z 3 01 2 3 o1z 3 D12 3 D12 3 o1z 3 0 7 T
100 10 F R 012 3 o1z 3 01 2 3 o1z 3 012 3 D12 3 o1z 3
100 20 P R 012 3 o1 2 32 01 2 3 o1 2 32 01 2 3 01 2 3 o1 2 3
100 30 P R 01 2 3 012 3 o012 3 012 3 012 3 012 3 o123/ || i
100 40 P R 012 3 o1 2 3 01 2 3 o1z 3 012 3 012 3 o1z 3 *‘7‘"‘“ Ory few planis. There are not enough
100 50 P R 012 3 o1 2 3 01 2 3 o1z 3 012 3 012 3 o1z 3 ’ it ey
100 60 F R 01 2 3 01 2 3 01 2 3 o1z 3 01 2 3 01 2 3 o1z 3
100 70 P R 01 2 3 01 2 3 012 3 o1z 3 01 2 3 01 2 3 o1z 3 T
100 80 P R 01 2 3 o1 2 3 01 2 3 o1 2 3 01 2 3 01 2 3 o1 2 3 p §
v here are enough
100 90 P R 01 2 3 o1 2 3 o1 2 3 o1 2z 3 01 2 3 01 2 3 o1 2z 3 5 St o w8 RO ol
100 100 P R D1 2 3 o1 2 3 D1 2 3 01 2 3 D1 2 3 0D 1 2 3 o1 2 3 oy e e
Voucher Type| Fhoto Sample | Photo Sample | Photo Sample | Phota _Sample | PhatoSamplke Fhoto_Sample Fhoto  Sample o |
Visual Veg. Observation: i iy
=) Transect 100 - 200 Emergent %: Emergent Type: Submergent %a: Woody Cover %: 3 Tﬁe'éf;:mﬂ;i‘;‘;ﬁszeﬂﬂd

Figure 3. lllustration of rake fullneas ratings modified from Hacxwed et al. 2010

Used K-means Clustering, Principal Components Analysis, CART Analysis, and Breakpoint Analysis



Finding 1: CART Analysis confirmed existing Habitat Classes

W Qualitative SAV Quantitative SAV 1}y

1 (unuse d) =
2 - = 2
3 24 16 23 14 24 =3
5 100% =4
x.1ﬂ._.SFH)=EB~@—‘ -5

3 5 3

00 54 06 36 04 19 03 41 00 37 42 13 .00 .00 46 06 19 46 .28 .02
5% 4% 50% 50%

AvgOfDepth < 12

Eﬂl}’_ﬁbSFH ==} 1

C B D E

— AvgOfDepth < 10 —

—X.Site.15. >= 72—‘ ’—ﬁ\fUDfD.plh < 12—‘

C,D, &E A B, &C

Visual SAV not as valuable as measured occurrence



Finding 2: Breakpoint analysis showed ORFIn and raw fish metrics decreasing
beyond 15-25% SAV Occurrence
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Value needs further investigation / More Data



Biological Index Recalibration

Retained

13 original ORFIn fish metrics

8 original ORMin bug metrics

River-mile adjustments

Continuous metric scoring (0-100)

Average Metric Score

100~
90
80
70—
60—
50
40—
30
20

10

HISTORICAL INDEX
SCORE DISTRIBUTIO
(0-100)

= = MAX OBS SCORE

|- — — MIN OBS SCORE

FINAL INDEX SCORE  BIOLOGICAL
N mORFIn or ORMIn  CONDITION
(0-60) RATING

4 EXCELLENT

All
Prob
Sites

Updated

* Created SAV subcategories for each
Habitat class
— Based on Presence/Absence
— Not enough data for %Occurence

e Calculated new scoring thresholds for
subcategories with SAV

SAV Present == Assessed two different ways
- only raising thresholds
- using new thresholds regardless of directionality

NO SAV ==» Assessed with original thresholds



Biological Index Recalibration: EXAMPLE

Retained Scoring Methods Statistical Thresholds for Habitat "C"
100.00
SCORE ::;-SI:I:UTION mORF:; t')rs(o),RMln CO;:?:"I:((;)N 9 0 ] 00
00T, - onons soopssscsscs s 60
90+ + EXCELLENT 80.00 [
—— 95T _50— —_—
80— T 70.00
E ()
o 70— 75™  —40-— 5 60.00
‘5 60 T A
5 o 2 50.00
Q 50— L
= FAIR S 40.00
D 40—
o S 8 30.00
g 30 T '
Tl L sm -t0- 20.00
10---——Mmoesscons ——————— I 1000 2
g 0.00
2010 mORFIn SAV Raise Only SAV All New

Just included recent data and SAV | ﬂ—J
subcategories to adjust for effects

Current Recalibration



Finding 3: Recalibrated indices account for known SAV effects

60.00
50.00

40.00

30.00
Fair

Avg mORFIn Score

20.00

10.00

O Average of mORFIn Score ® Average of 2023 mORFIn raise only @ Average of 2023 mORFIn allnew  ——Biocriteria

2"d Assessment Cycle 2010 - 2014



Index Recalibration BWQSC Input

. Support the addition of a SAV habitat subcategory and
assignment of new scoring thresholds

. Support moving forward with the recalibrated indices for use
in assessing 4t" cycle navigational pools



DOMINANT MACRO GROUPS

J.T. MYERS POOL (2022) - HEALTHY CONDITION

The John T. Myers Pool is 69.9 miles long, extending from Newburgh Locks and Dam (ORM 776.1) to J.T. Myers Locks and
Dam (ORM 846.0). The pool has a gradient drop of 0.3 feet per mile and averages 2,401 feet wide and 28 feet deep
(ORSANCO 1994). The pool flows adjacent to Kentucky, lllinois, and Indiana. This pool lies in a portion of the Ohio River

DOMINANT FISH FAMILIES

heavily influenced by industry with a large amount of barge activity. J.T. Myers Pool has two major tributaries; the
Green River and Pigeon Creek, which drain 9,230 and 375 square miles, respectively. The pool’s watershed is primarily
forested (41.1%) but also has a considerable amount of row crops (21.1%) and pasture lands (25.0%). The J.T. Myers
watershed experienced an increase in low, medium, and high intensity developed land (27,534 square miles) between
2011 and 20189, but also gained approximately 7,180 square miles of wetlands during this timeframe.

Postponed Pending
Index Recalibration

Fish — Fair
Bugs - Good

MUSSELS 15,19

OHIO RIVER BASIN

BASIN LEVEL SITE LEVEL J.T. MYERS POOL
ENVIRONMENTAL ATTRIBUTES  BIOLOGICAL CONDITION RATINGS SUB-BASIN
Ohio River FISH MACROS
Tributaries & ool @
B odsaom @& VenGood @ J.T. MYERS POOL
H  Most Populaus Cities e Good o 3
| oeveloped Areas o Falr (<]
B | Awicultural/Pastoral Lands o Poor o
B vt Forests & \Veyoor W@

AQUATIC INVASIVES WATCH

lndup.ndm Iuolozhl indices were used to applyhumeﬁc values to important compgnm*uﬁﬁdmnd :
_status. The results (see above map) show that, on average, fish in J.T. Myers Pool were in ‘Fair’ condition andthe macroinvenebrates were ir
Overall, these results indicate that J.T. Myers Pool harbored healthy 2 uaﬂc oommunitles



\ND POOL (2023) - HEALTHY CONDITION DOMINANT FISH FAMILIES

The New Cumberland Pool is 22.7 miles long, extending from Montgomery Locks and Dam (ORM 31.7) to New Cumber- AND
land Locks and Dam (ORM 54.4). The pool has a gradient drop of 0.2 feet per mile and averages 1,439 feet wide and 22 G

Awaiting Macro Samples

Great Hester-Dendy
Retrieval Rates — 14 / 15

feet deep (ORSANCO 1994). The pool flows within the state of Pennsylvania for the first nine miles, and is bordered by
Ohio and West Virginia for the remaining 13.7 miles. Though there are few metropolises within the pool (East Liverpool,
OH), New Cumberland is only 31.7 miles downstream of Pittsburgh and lies in a portion of the Ohio River heavily influ-
enced by industry with a large amount of barge activity. The New Cumberland Pool receives water from two small
tributaries: Little Beaver Creek and Yellow Creek. The pool’s watershed is primarily forested (54.8%) but also has a con-
siderable amount of pasture (21.1%) and developed land (12.0%). New Cumberland pool has experienced shifts in sub-
strate composition, an average increase in fine sediments from 22% to 37% between 2011 and 2023.

NEW CUMBERLAND POOL
UB-BASIN

OHIO RIVER BASIN

BASIN LEVEL SITE LEVEL
ENVIRONMENTAL ATTRIBUTES  BIOLOGICAL CONDITION RATINGS
@ Ohio River FISH MACROS
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CANNELTON POOL (2023) - r1eii1ih:

The Cannelton Pool is 113.9 miles long, extending from McAlpine Locks and Dam (ORM g"v
Dam (ORM 720.7). The pool has a gradient drop of 0.3 feet per mile and averages 1,674 feet wic

DOMINANT MACRO GROUPS

(ORSANCO 1994). The pool is bordered by Indiana and Kentucky, with and the largest city in the )

iti Cannelton pool has four large tributaries, the Salt River, Big Indian Creek, Sinking River, and the B I e |
Awa Itl ng M acro Sa m p I es the Ohio (Clarksville, IN) located in Cannelton Pool provides unique habitat that is most akin to th'é \ A
impoundment conditions that were once intermitent along the entirety of the river, marked by higl shiv
water. This riffle-like habitat supports concentrated populations of Blue Suckers (Cycleptus elonga
(Morone saxatilis). The watershed is primarily forested (48.51%), and is also comprised of pasture land

Very Poor Hester-Dendy crop (10.83%). -
Retrieval Rates

Historically Bad —7 / 15

CANNELTON POOL
SUB-BASIN

Will depend on MH samples
containing 200 inds

T e T N ¢ e .
BASIN LEVEL SITE LEVEL
ENVIRONMENTAL ATTRIBUTES BIOLOGICAL CONDITION RATINGS
@ Ohio River FISH MACROS
"~ Tributartes oa Excellont w
BE] waszom & VeyGood @
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| oeveioped Aceas o Fair o
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B | notual rorests &  Veyror W k - o ) i
- -~ W
= N "o'o'o‘o‘t'c
AQUATIC INVASIVES WATCH B3 ‘t\h WN
- ~ TR y,gg
u rpsuck N
SURVEY SUMMARY

Electrofishing sampling took place over the third week in July during the index period (July-Oct). Sampling conditions were favor: 3
readings, with average readings for temperature, conductivity, and disolved oxygen. Three species considered to be “irruptive spec
Gizzard Shad (Dorosoma cepedianum, n=1,034), Channel Shiner (Notropis wickliffi, n=318), and Emerald Shiner (Notropis atherinoit
Ohio species of concern (River Redhorse, Moxostoma carinatum, n=1) and one individual that typically inhabits small-medium
ingum and Little Kanawha Rivers at RMI 176.4 (Silverjaw Minnow, Notropis buccatus). The results (see above map) show th:
were in ‘Good’ condition.




Third Assessment Cycle (2015-2022) and Fourth
Assessment Cycle (2023) - Probabilistic

Recent Assessment Results
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Other Investigations & Priorities: BWQSC Discussion

1. Functionality Indices / IBI alternatives for Bio Assessments

2. Expanding contaminants tracking

— PFAS
 pathways, lower trophic level, and other environmental measures

— Neonicotinoids
e EPA Reg 5 and basin states have conducted screening samples

3. Nutrient Criteria



Alternatives to IBI

This idea arose from discussions during index recalibration

 Communities shift in response to human-introduced changes to the
environment (climate change, invasive species, etc.)

— Lentic species replacing lotic species in the presence of SAV
— Silver Carp replacing native planktivores

* |fitis difficult or nearly impossible to remediate these changes, are we to
consider the resulting community shift as negative, or do we reevaluate
our expectations?



Functional Diversity

3& Change Biology

PRIMARY RESEARCH ARTICLE

Fish communities diverge in species but converge in traits
over three decades of warming

Matthew McLean ¥4 David Mouillot, Martin Lindegren, Sébastien Villéger, Georg Engelhard,
Juliette Murgier, Arnaud Auber

e Species diversity and composition may change, but the community
may still be functionally diverse



Biomass

* Functional diversity analysis is best paired with biomass data
— Biomass reflects the productivity of the ecosystem
— Abundance can be skewed towards smaller, more numerous species

* Biomass calculation requires length and weight measurements.
We have a lot of this data but not of recent.

— Recent data would be required to track trends in growth rates



Implications

Length x Weight Relationship of Sauger (Fixed Stations 1993-2022)
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Collecting lengths and weights is time
consuming in the field. Is it worth it?




BWQSC Member Discussion

* Functional Diversity Measures — \Worth Exploring?
* Minimal additional effort to explore existing photos / growth curves
* Resource implications if more detailed photos / office time are required

* Biomass — Should we reincorporate within probabilistic surveys?
* Remains important regardless of Functional Diversity, no current metrics
* Would decrease amount of available crew weeks for other activities



Expanding Contaminants Tracking

ORSANCO has been collecting fish tissue contaminants data from
the Ohio River since the 1980s.

Primary uses

— Inform Ohio River consumption advisories derived by mainstem
state FCA coordinators

— Use to assess fish consumption use in biennial 305b reports

ORSANCO sends between 15 and 25 frozen, whole-fish
composites to our contract laboratory annually

Analytes include:
— PCBs (Aroclors)
— Metals (Cd, Pb, Se, Hg)
— MeHg
— Pesticides (catfishes)
— PFAS (35 compounds) since 2021




ORSANCO Fish Tissue Contaminants Monitoring PFOS & PFOA

ID RMI Species PFOA  PFOS PPB ug/kg PFOS PPM mg/kg PCBs_mg/kg Program Year Collected

2021-12-1 12 Common Carp ND 4.7 0.0047 ORSANCO 2021
2021-12-10 12 Spotted Bass no G 0.042 0.436 ORSANCO 2021
2021-11-2.7 11 Black Buffalo ND 3.5 0.0035 0.526 ORSANCO 2021
2021-13-17 13 Sauger ND 7.9 0.0079 0.459 ORSANCO 2021 Advisory Groupings
2021-26-17 26 Sauger ND 7 0.007 0.736 ORSANCO 2021 unlimited consumption QO hio River Fish
1 meal/week

2021-459-2.5 459  Smallmouth Buffalo ND 47 0.0047 IDEM 2021 1meal/month Consumption
2021-460-AC 460  Channel Catfish ND 1 0.001 IDEM 2021 6 meals/year .
2021-464-AC 464  Channel Catfish ND 1.1 0.0011 IDEM 2021 No Consumption Adviso ry Protocol
2021-487-2.5 487 Smallmouth Buffalo ND 2.3 0.0023 IDEM 2021 Contaminant limited Consumpt 1 ml/wk 1ml/mo 6ml/yr  No Consumption
2021-525-12 525  Spotted Bass no I 0.014 IDEM 2021 Level 1 Level 2 Level 3 Level 4

Hg (ppm) <=0.05 0.05<x<=0.22 | 0.22<x<=0.94 NA >0.94
2021-528-9.7 528  Redear Sunfish ND 4.9 0.0049 0.0041 IDEM 2021
2021-558-9 558  Bluegil no S 0.013 0.0292 IDEM 2021 PCB (ppm) skin on <=0.05 0.05<x<=0.22 | 0.22<x<=0.94 |0.94<x<=1.88 >1.88
2021-585-10 585  Smallmouth Bass ND 7.3 0.0073 0.0472 IDEM 2021
2021-590-12 590  Spotted Bass ND 10 0.01 e pem 2021 PCB (ppm) skin off <=0.036 0.036<x<=0.155 0.155<x<=0.67 | 0.67<x<=1.34 >1.34
2021-597-9 597  Bluegill ND 9.7 0.0097 0.0311 IDEM 2021 A uniform fish consumption advisory protocol for the Ohio River. Environ Monit Assess, 2011.
2021-600-12 600  Spotted Bass ND 8 0.008 IDEM 2021
2022-199-11 199  Largemouth Bass no  NIE 0.016 ORSANCO 2022
2022-294-4B 294  Channel Catfish ND 2.3 0.0023 ORSANCO 2022
2022-357-4B 357  Channel Catfish ND 1.1 0.0011 ORSANCO 2022 PFOS in Fish (ug/kg) |Meal Frequency
2022-440-17 440  Sauger ND 7.9 0.0079 0.24 ORSANCO 2022 <10 Unrestricted
2022-752-17 752 Sauger no R 0.012 ORSANCO 2022 > 10-20 2 meals/week Great Lakes
2022-776-17 776  Sauger ND 0.005 IDEM 2022 .
2022-777-17 777  Sauger ND 5.4 0.0054 IDEM 2022 > 50-200 1 meal/month Consortium
2022-824-1 824  Common Carp ND 2.2 0.0022 IDEM 2022 > 200 DO NOT EAT
0028005 80 Bhesl o - 0013 0044 IDEM 2022 Great Lokes Consortium forFish Consumption Advisarie; Best Pactice for Perforooctane

. Sulfonate (PFOS) Guidelines, Nov. 2019.
2022-844-9 844  Bluegill ND 0.025 0.0421 IDEM 2022
2022-888-4B 888  Channel Catfish ND 0.86 0.00086 ORSANCO 2022
2022-959-4B 959  Channel Catfish ND 4.8 0.0048 ORSANCO 2022
2022-965-1 965  Common Carp ND 9.6 0.0096 ORSANCO 2022 _ Fish Muscle
Contaminant (mg/kg)
2022-966-1.6 966  River Carpsucker ND 7.5 0.0075 ORSANCO 2022 USEPA 2022
PFOA 0.125

2022-966-18A 966  Freshwater Drum ND 0.018 ORSANCO 2022
202297248 972 Channel Catfish ND 1.9 0.0019 ORSANCO 2022 PFOS 291
202297417 974  Sauger no IS o019 ORSANCO 2022 ENVIRONMENTAL PROTECTION AGENCY Draft Recommended Aquatic Life Ambient

Water Quality Criteria for Perfluorooctanoic Acid (PFOA) and Perfluorooctane



Expanding Contaminants Tracking

What changes have we observed in pools where Hydrilla verticillata is well established?

e Shifting fish communities

* Decreased MORFIn Scores (fish)
* |ncreased ORFIn Scores (macro)
* Huge Dissolved Oxygen Swings
 Changing habitats

* What else is going on that we
have not yet been able to
connect with Hydrilla?




Expanding Contaminants Tracking

 Where are PFAS accumulating in the food web?
— Sediment
— Submerged Aquatic Vegetation (Hydrilla vs Native)
— Emergent/Floating Vegetation
— Macroinvertebrates Benthic/Pelagic
— Fish-all trophic level fish

* Are there major differences in contaminant levels where
hydrilla is present vs not present?



Expanding Contaminants Tracking

Fish Macroinvertebrates
* Channel Shiners e Gammarus (Scuds)
 Emerald Shiners * Hexagenia (Mayflies)
* G@Gizzard Shad * Dreissena Polymorpha (Zebra Mussels)
* Centrarchids e Crayfish?
* Small Freshwater Drum  Odonates?
* Small Channel Catfish * Any suggestions?

* Any suggestions?

Which species are available for consistent capture and adequate biomass for contaminant analysis?



Nutrient Investigations

ORMIn metrics showed responsiveness to nutrients @
Missing Piece = Continuous DO at macro sites Se
— Continuous DO / Temp loggers deployed
— 3 rounds
* Grab samples for TKN, N-N, Ammonia, TP and Chl-a \

A B
DO Range
4 4

‘

Data Range 2014 - 2021

All HOBO data QA’'d via manual review and R

packages in late 2022 Macro Metrics
h P

Analyses began in late 2022
— Took lower priority behind index recalibration and NRSA

— Will benefit from recent developments with flow ORSANCO's conceptual approach o

data base nutrient criteria development modified
from Qian & Miltner (OEPA)



Summary of BWQSC Recommendations @‘

1. Recommend dissemination of the Draft PCBs Trends in Ohio River Channel Catfish
Tissue to the Technical Committee for review

2. Approve the recalibrated fish and macroinvertebrate indices for use in the 4th
assessment cycle

3. Approve the 2022 assessment of John T. Myers pool as supporting its ALU designation

4. Approve the 2023 fish results of New Cumberland and Cannelton pools for use in
assessments

5. Allow staff the flexibility to divert resources as necessary from routine Ohio River
surveys in order to complete the remaining 45 NRSA events in the 2024 field season

Convene a meeting in April to review
1. 2023 Macroinvertebrate Results and final pool assessments
2. 2024 Field season Priorities



2024 POTENTIAL POOL SURVEYS

Montgomery or Racine and Newburgh

Last Surveyed in 2015
Lock Chamber Expansion

IDEM Fish Tissue
KDOW Metals Samples

RACINE POOL

Last Surveyed in 2015

BASIN LEVEL
ENVIRONMENTAL ATTRIBUTES
Ohio River
Tributaries
Locks & Dam
Maost Populous Gities
Developed Areas
Agricultural/Pastoral Lands
Natural Forests

AAR-af$



Agenda ltem 14:
Monitoring Strategy Update

Jason Heath, ORSANCO



Results of June 16, 2023 Monitoring
Strategy Committee Meeting

Discussed current monitoring issues and options
for FFY24 Monitoring Initiative Funds of approx.
$79,000. These funds are not for ongoing,
routine monitoring programs, but more to fill
short-term needs. For the period Oct 2023
through Sept 2024.



Alternative Projects & Rankings:
—m-lg-g

Monitoring Strategy 2

Long-term Trends 3 2 1 2 *
2 Water 1 tribs 2 tribs 4 — passive 1 *
6 — eval of
grabs needed
Evaluate Bacteria 1 Fluidion 3 Proteus 2 Proteus  *
Technologies
PCBs/Dioxin
Mussel Survey 5

Tributary Metals 3
Data Mgnt/Systems 4

- Monitoring Strategy & Long-term Trends are all staff time and therefore best for the budget.
- Benefits of Monitoring Strategy that it will allow us a further evaluation of all alternatives.
- PFAS water sampling analytical $43K-45K plus shipping. Remainder for staff time.

- Proteus/Turner real-time monitors may not be suitable to replace 305b/303d listing’data.



Ongoing Monitoring Issues

I. 305b Workgroup Has Been Recommending Monitoring Programs to Update
Bacteria, PCBs, and Dioxin Data for Use in Future Ohio River 305(b) Assessments.

Il. Routine PFAS Monitoring.

lll. Mussel Surveys/Addition to biological monitoring as additional indicator.

IV. Tributary Metals

V. Data Mgnt/Systems

VI. Long-term trends of bimonthly/clean metals
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Updating Bacteria Data for 305b Assessments

Vast majority of 305b Report Contact Recreation Use Assessment based on
longitudinal bacteria surveys collected up until 2008.

Based on that data, 2/3 of the Ohio River designated as impaired. Impairments
are highly dependent on when sampling conducted in relation to precipitation
events..

Longitudinal surveys were comprised of 5 rounds of weekly sampling, collected
every|5 miles for 981 Ohio River miles, 4 staff & mobile lab, 15 weeks to
complete.

This would be a huge undertaking to repeat the longitudinal surveys.
Unclear what the benefits of updating this data would be.

We are in the process of completinilong term trends on bacteria data which
may show general improvement in bacteria levels in the river.

Evaluating Proteus sensor for real-time bacteria monitoring (Real-time
tryptophan sensors with algorithms to estimate bacteria)

Not evaluating Fluidion 7 bay sampler which utilizes Colilert-type technology;
USGS is evaluating this technology.
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Evaluating Proteus Realtime Monitor

* Measures tryptophan and uses an algorithm to estimate total
coliforms, E. coli, enterococci.

* Cost of the unit is S26K.
* Potential interferences with turbidity.

* Purchased Proteus sensor with WV604b funding.

* Project set to begin April, 2024.
* Side-by-side sampling at the Cincinnati bacteria monitoring sites.

* Depending on successful results in Cincinnati, how does the algorithm hold up
under changing river conditions over time and spatially.
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BERSAIOYATIEISh Consumption Impairments

were collected in the water column until 2004 using “High
pumping 1000 liters of water through a resin-packed

h consumption use was evaluated based on sampling every 50 miles.
les much higher than criteria (two orders of magnitude)
er is designated impaired for fish consumption based on both dioxin

-..m PCBs are included in fish tissue monitoring programs.
= Challenges:
= High vol sampling necessary to evaluate dioxin & PCBs to achieve detection
levels below the criteria.
» Time/staff intensive.

= Analytical costs are very expensive.



PCRBs in Ohio River Water Data
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Figure 11. PCB data from the Ohio River collected from 1997-2004.




Dioxin in Ohio River Water Data
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Figure 10. Dioxin TEQ concentrations in the Ohio River (1997-2004).
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e |
PPTIONSHOor PCBs & Dioxins

lume sampling at twenty Ohio River sites.
ousand dollar project.

of High Vol sampler.

= There are indications that PCBs may be decreasing based
on fish tissue trends.



T

KOO Tine PEAS Monitoring

leted an ambient survey of PFAS in water at 20
two rounds of sampling.

ish tissue monitoring programmed
ually There are indications that PFAS would generate fish
umption advisories based on Great Lakes guidelines.

'quality criteria are under development.

tine water quality monitoring needed?

e = If so, options to add to bimonthly grab sampling of mainstem and tribs,
) or independent EDI sampling events which would be much more
expensive.

= Analytics are $500 per sample ($100k annually at all 33 sites plus
shipping).



ORSANCO Fish Tissue Contaminants Monitoring PFAS

PFOS PPT ng/kg PFOS PPB ug/kg PFOS PPM mg/kg

2021-12-1

2021-12-10
2021-11-2.7
2021-13-17
2021-26-17

2021-459-2.5
2021-460-4C
2021-464-4C

2021-487-2.5
2021-525-12

2021-528-9.7
2021-558-9
2021-585-10
2021-590-12
2021-597-9
2021-600-12
2022-199-11
2022-294-4B
2022-357-4B
2022-440-17
2022-752-17
2022-776-17
2022-777-17
2022-824-1
2022-840-9
2022-842-9
2022-844-9
2022-888-4B
2022-959-4B
2022-965-1

2022-966-1.6
2022-966-18A
2022-972-4B
2022-974-17

2022-978-0.6

12
12
11
13
26

459
460
464

487
525

528
558
585
590
597
600
199
294
357
440
752
776
777
824
840
842
844
888
959
965

966
966
972
974

978

Species
Common Carp
Spotted Bass
Black Buffalo
Sauger
Sauger

Smallmouth Buffalo
Channel Catfish
Channel Catfish

Smallmouth Buffalo
Spotted Bass

Redear Sunfish
Bluegill
Smallmouth Bass
Spotted Bass
Bluegill

Spotted Bass
Largemouth Bass
Channel Catfish
Channel Catfish
Sauger

Sauger

Sauger

Sauger

Common Carp
Bluegill

Bluegill

Bluegill

Channel Catfish
Channel Catfish
Common Carp

River Carpsucker

Freshwater Drum
Channel Catfish
Sauger

Silver Carp

PFOA

ND
ND
ND
ND
ND

ND
ND
ND

ND
ND

ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND
ND

ND
ND
ND
ND

ND

4700
42000
3500
7900
7000

4700
1000
1100

2300
14000

4900
13000
7300
10000
9700
8000
16000
2300
1100
7900
12000
5000
5400
2200
13000
13000
25000
860
4800
9600

7500
18000
1900
19000

6600

4.7
42
3.5
7.9
7

4.7
1
1.1

2.3
14

4.9
13
7.3
10
9.7
8
16
23
1.1
7.9
12
5
5.4
2.2
13
13
25
0.86
4.8
9.6

7.5
18
1.9
19

6.6

0.0047
0.042
0.0035
0.0079
0.007

0.0047
0.001
0.0011

0.0023
0.014

0.0049
0.013
0.0073
0.01
0.0097
0.008
0.016
0.0023
0.0011
0.0079
0.012
0.005
0.0054
0.0022
0.013
0.013
0.025
0.00086
0.0048
0.0096

0.0075
0.018
0.0019
0.019

0.0066

PCBs_mg/kg

1.48
0.436
0.526
0.459
0.736

0.133
0.123
0.105

0.06
0.124

0.0041
0.0292
0.0472
0.117
0.0311
0.0913
0.106
0.115
0.0577
0.24
0.17
0.0917
0.11
0.16
0.0444
0.0311
0.0421
0.059
0.17
0.134

0.128
0.0209
0.0974

0.122

0.0091

Program Year Collected

ORSANCO
ORSANCO
ORSANCO
ORSANCO
ORSANCO

IDEM
IDEM
IDEM

IDEM
IDEM

IDEM
IDEM
IDEM
IDEM
IDEM
IDEM
ORSANCO
ORSANCO
ORSANCO
ORSANCO
ORSANCO
IDEM
IDEM
IDEM
IDEM
IDEM
IDEM
ORSANCO
ORSANCO
ORSANCO

ORSANCO
ORSANCO
ORSANCO
ORSANCO

ORSANCO

2021
2021
2021
2021
2021

2021
2021
2021

2021
2021

2021
2021
2021
2021
2021
2021
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022
2022

2022
2022
2022
2022

2022

Advisory Groupings

Level 1
Level 2
Level 3
Level 4

Unlimited Consumption
1 meal/week

1 meal/month

6 meals/year

No Consumption

ORSANCO

Contaminant limited Consumpt 1 ml/wk 1ml/mo 6 ml/yr
Level 1 Level 2 Level 3 Level 4
Hg (ppm) <=0.05 0.05<x<=0.22 | 0.22<x<=0.94 NA
PCB (ppm) skin on <=0.05 0.05<x<=0.22 | 0.22<x<=0.94 [0.94<x<=1.88
PCB (ppm) skin off <=0.036 0.036<x<=0.155| 0.155<x<=0.67|0.67<x<=1.34

No Consumption

>0.94

>1.88

>1.34

A uniform fish consumption advisory protocol for the Ohio River. Environ Monit Assess, 2011.

Table 1. Levels of PFOS in Fish and Corresponding Meal Advice Categories for all Populations

PFOS in Fish (ug/kg) [Meal Frequency
<10 Unrestricted

> 10-20 2 meals/week

> 20-50 1 meal/week

> 50-200 1 meal/month

> 200 DO NOT EAT

Great Lakes Consortium for Fish Consumption Advisories; Best Practice for Perfluorooctane

Sulfonate (PFOS) Guidelines, Nov. 2019.



Mussel Surveys

* Work towards third bio indicator.

* Develop baseline mussel occurrence information.

* 1 pool is S50k.

* Entails 15 probabilistic sites per pool at fish and bug locations.



Tributary Clean Metals Sampling

* Currently collect mainstem clean metals samples at 16 mainstem
sites.

* Analyze for total and dissolved metals.
* Criteria violations for total mercury and iron; no impairments based on data.

 |Is tributary sampling desirable on the 17 major trib sampling sites?



~ Clean Metals and Bimonthly Sampling —
A A

17 Tributary Sites

17 Ohio River Sites Pennsylvania

Beaver

Cumberland

Pike Island.

Indiana

‘Belleville
Illinois /N Meldahl ) 5

Winfield

New Harmony* ; West Virginia

i) ¥ N\
Rl

Paducah

0 50 200 Miles
3 <
| 1 1 1 | 1 1 1 |

@ Bimonthly
Tennessee @ Bimonthly & Clean Metals

Major Tributaries
@== Ohio River

3 State

3 Ohio River Basin




Data Management & Information Systems

 We are in the early stages of overhauling our data management
systems. Probably 3 years out from completion.

* Currently funding an evaluation of options with set aside funds.
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Long Term Trends of Bimonthly/Clean Metals

* Last analysis of these data completed in 2008.

 Use Seasonal Kendall Trends Test on concentration and flow-
adjusted data.

* Are there more accepted statistical methods available now?
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Seasonal Kendall Test on Direct Concentrations

Bimonthly SiteName River Al Cl- Fe Hardness Mg Mn NH3-N [NO2-NO3-N SO4 TP TSS Zn
Pittsburgh Allegheny (0] INC DEC INC INC DEC 0] INC (0] 0] @) dec
South Pittsburgh Monongahela O INC @) o] INC DEC @) inc @) 6] O DEC
Beaver Falls Beaver (@] INC DEC 0] INC DEC (@] dec (@] INC @) (@]
New Cumberland Ohio DEC INC DEC INC INC DEC 0] INC (0] DEC DEC DEC
Pike Island Ohio DEC INC DEC @) inc DEC DEC (@] O DEC DEC DEC
Hannibal Ohio (@] INC DEC INC INC dec @] (@] (@] @] @) DEC
Willow Island Ohio dec INC DEC inc INC DEC DEC O O DEC DEC O
Marietta Muskingum DEC O DEC O INC DEC O (@] O INC DEC DEC
Belleville Ohio DEC INC DEC inc INC DEC @] (@] (@] inc DEC DEC
Winfield Kanawha (@] INC 0] INC INC inc (@] INC INC DEC 0] DEC
R.C. Byrd Ohio (0] INC 0] @) INC (0] 0] (0] (0] INC inc DEC
Louisa Big Sandy dec @) dec INC INC dec INC (0] INC @) DEC DEC
Greenup Ohio DEC INC O INC INC (@] (@] INC (@] INC @) DEC
Lucasville Scioto O inc O INC INC O INC DEC O INC DEC DEC
Meldahl Ohio (@] INC O DEC O (@] DEC DEC INC O @) DEC
Newtown Little Miami (@] INC O inc INC (@] inc DEC O INC DEC dec
Covington Licking (0] DEC 0] DEC (0] (0] DEC DEC DEC 0] DEC DEC
Anderson Ferry Ohio dec INC 6] O INC 6] INC (0] 6] INC O O
Elizabethtown Great Miami (@] (@] @] O inc (@] O DEC DEC @] DEC (@]
Markland Ohio (0] INC DEC DEC (0] DEC 0 DEC inc INC DEC DEC
Louisville Ohio (0] (0] 0] (@) INC (0] dec (0] INC INC @) DEC
West Point Ohio DEC INC DEC INC INC (@] O 0] INC INC @) DEC
Cannelton Ohio (@] INC DEC INC INC DEC (@] (@] INC INC @) DEC
Newburgh Ohio (0] INC 0] INC INC (0] 0] INC INC INC @) DEC
Sebree Green dec INC O INC INC (@] O INC INC INC O DEC
J.T. Myers Ohio (@] INC dec INC INC DEC @] (@] INC INC O DEC
Route 62 Bridge Wabash 0] 0] O O O 6] O ®) ®) ©) O
Smithland Ohio DEC INC DEC INC INC dec O (@] INC INC O O
Pinkneyville Cumberland O INC inc INC INC O 0] O INC INC o] O
Paducah Tennessee DEC INC DEC INC INC DEC 0 INC INC DEC @) DEC
L&D 52 Ohio DEC INC DEC INC INC DEC 0] inc INC INC @) DEC

INC - Strong significant increasing trend (p < 0.05, Z0.025 = 1.96)
inc -  Significant increasing trend ( p < 0.10, Z0.05 = 1.6449) )

O - No significant trend found

dec - Significant decreasing trend (p < 0.10, Z0.05 = 1.6449)

DEC - Strong significant decreasing trend (p < 0.05, Z0.025 = 1.96)




Summary of Monitoring Issues

* Revised Monitoring Strategy document due for the federal monitoring initiative grant funds by Sept 30, 2024.

* Update bacteria, PCBs and dioxin data for 305b.
* Bacteria data are so highly dependent on precipitation, unclear if there is any benefit to updating this data.
e Bacteria trends showing some improvement.

* PCBs and dioxin require high volume sampling which is resource intensive and not likely to change
impairments

* Could more easily do a subset of the last PCBs/dioxin survey.
* Fish tissue showing improving trend for PCBs.

* Evaluate Proteus real time monitor for bacteria — this project begins in April.
* Evaluate other technologies (Fluidion)? USGS is conducting an evaluation.

* Add PFAS to the Bimonthly Clean Metals Sampling Program?
e Currently monitoring fish tissue
e Grab versus EDI sampling? Passive sampling?

* Mussel Surveys/Indicator development - $50k per pool.

* Tributary Metals - $60K annually + shipping.

* Data Management project has funding and work initiated.

* Long-Term Trends Analysis on Bimonthly/Clean Metals data.

* Review Broad Scan Survey results (sampling completed 2023) for consideration of adding parameters to routine
monitoing programs.



Open Discussion

1) Prioritize Issues
2) Addition of other Issues
2) Consider options for FFY25 Monitoring Initiative Funds (S66K-579K)

4) Add Chapter to Monitoring Strategy Document on Current
Monitoring Program Issues and Direction.



Agenda Iltem 15:

TEC Members Reports
* L — Scott Twait * USCG — Michael Franke-Rose
* IN — Brad Gavin e USEPA — David Pfeifer
* KY — Katie McKone e USGS — Jeff Frey
* NY — Damianos Skaros * CIAC — Kathy Beckett
* OH — Melinda Harris * PIAC — Cheri Budzynski
* PA — Kevin Halloran * PIACO — Betsy Bialosky
* VA — Jeffrey Hurst * POTW — Reese Johnson
* WV - Scott Mandirola * WOAC — Heather Hulton VanTassel

* USACE - Erich Emery * WUAC - Chris Bobay 256



Other Business:

- Comments by Guests

- Announcement of Upcoming Meetings
June 11-12, 2024: Louisville, KY
October 8-10, 2024: Charleston, WV

- Adjourn

Chair, Scott Mandirola
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