RiverWatchers



Outline
Ohio River and ORSANCO

RiverWatchers Overview
Chemistry

Data Reporting
Biological Monitoring
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lo River Timeline

1670 —“La Belle Riviere” = “the beautiful river”

Llyer - oreat water”

1930’s — Ohio River = “open sewer”

® Human and industrial waste

® [ess than 1% of communities provided waste water
trediinent

m Little or no regulations on polluting discharges



Clean Streams Campaign

City Cleanup by the Cincinnati Chamber of
Commerce (1934)

m Streams of the Ohio River not intended to serve as
sewers!

Why Clean the Ohio River?

B Commerce
m Public Health

B Conservation

B Recreation
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Interstate water pollution control agency

Compact signed in 1948...

m . control and abate water pollution in the
Ohio River Basin.”




Drinking Water



Point Source
Pollution

on-point Source
Pollution

Invasive Species




POINT SOURCE
25%
direct discharge from

industry, sewage
treatment plants, etc.

easier to identify due to

“end of pipe”

NONPOINT SOURCE
75%

general runoft of water

contaminated by poor

land use, homes, streets,
air ctc.

difficult to identity



Combined Sewer Overflow
-pipes carry sewage and
storm water

-exceed capacity =
discharge into the river
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Thermal Pollution:

® 49 power plants

® Many points > 100 °F

® [mpairs DO levels
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Ontario Ministry of Matural Re




- States with zebra mussels in inland and adjacent waters.




Zebra Mussel sighting
& Sightings from previous years




“control & abate water pollutlon In the Ohio River Basin..

Chemical Tests
m Dissolved Oxygen
Spill Detection

® Predict movement of
pollutants

Bacteria

m Measuring fecal coliform
& E. coli

Fish Surveys

m Over 130 species!

Education Programs
= You can help too!




Methylene chloride spill detected in
Waurtland, KY (April 2007)



Whove Trace

Time: 511833 Minutes - Amplitode: 0006424 ol

LR TR RN,

........ ES0DE L4007 .m..m_w_m_E ReLLI

S/CFF TS5EE

Dietéctor 1

T T RAMOWOTHR




“Watchdogs” for ORSANCO
® Created in 1992 with 5 groups

Sampling Ohio River AND tributaries

m Water chemistry for river “check-up”

® Monitor 5 times each year and enter data online
W REAl SOIENCE!







WOI Score

Excellent
Good

Medium
Bad or Very Bad

J (L) J

Water C

8 Parameters (Parts)

Biochemical Oxygen Demand
(BOD-5)

Dissolved Oxygen

Total Phosphate

Nitrate

Turbidity

E. coli

pH

Water Temperature Change
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Fertilizers,
Pesticides,
Detergents, Sewage,
Animal Waste

increase growth of =

'

may contain

increase
growth of

may contain

decomposition

Phosphates -
increases

decomposition
decreases

/ photosynthesis of
may carry algae increases
\

Sediment
may increase Dissolved
oxygen ) — rclates to
may increase / | |
affects decomposition decomposition
decreases increases

Water
Temperature

Organic
Matter

affects =
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Dissolved Oxygen Requirements for F

6 1.0 24 3

<3mg/L 3.0-5.0
: 1.0 mg/L
Too LOW for fish to mg/L . }:ng >9.0 mg/L
live here S 6.0 mg/L ISh Can Supports
tressful s : grow and
for fish e many,
Spawning are healthy fish

active populations



pH Requireen’cs for
Fish & Macroinvertebrates
IR e e S o T L T e e % e

Most Acidic Neutral Most Basic

Bacteria

Plants

Carp, suckers,
catfish, some
Insects

Bass, crappie

Snails, clams,
mussels

Largest variety of
animals
(caddisfly,
stonefly, mayfly)




itra

Excessive amounts = eutrophication
Main source = Sewage
Additional sources include:
m Fertilizers / runoff from agricultural areas

Ohio River Norms = 0-13 mg/L




Phosphate and nitrate

Read number on the color wheel
m [ ook at the light for best results

Nitrate = red color

Phosphate = blue color

Untreated Prepared
Sample Sample
Position Position

Color
Matching
Windows

Scale
Window
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Count dark blue or dark purple colonies only.




Interpreting the Plates

What to count as E. coli

What not to count as E. coli

Purple, no halo

White

Purple with pink halo

Pink, no halo

Purple with purple halo

Pink with pink halo

Blue or dark blue, no halo

Teal green .

Blue with purple or pink halo

Pinpoints .

Dark blue with teal halo

Teal with teal halo .

Actual size of countable colonies = 1-2 mm.

(# colonies counted x 100)
size of sample in ml

E. coli/100 ml =
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% Saturation
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River\Watchers Water Quality Scores

0%

13%

71%

m Excellent
Good
Medium

mPoor

2012

WQI Scores
Most were good to excellent
water quality
Highest percentage fell in the
“good” range

Above Average Values
E. coli (after heavy rain)

WQI Score
Excellent (90-100)
Good (70-90)
Medium (50-70)

Bad or Very Bad (<50)

0%

11%

Good

Medium

mPoor
67%

mExcellent

2013




Test Results Veighting Calculation
Factor
7 - 5 mg/L

Dissolved Oxygen 85 % saturation . 1 656

E. coli colonies/100ml

pH 8.0 units : 9.84

B.O.D. 5 2.0 mg/L _ 9.6

H,O0 Temp Change 0.67 change in°C i 9.9

Total Phosphate mg/L

Nitrate (NO,) 10.0 o1 . 5.1
Turbidity 28 NTU's _ 4.77

Once the calculations are completed for each parameter, you can then sum the Weighting
Factor column and the Calculation column. Divide the total of the Calculation column by
the total of the Weighting Factor column to obtain the Water Quality Index (WQL).

torats 0.7/2 55.77

90 - 100% Bad 25 -50%

70- 909> VeryBad  0-25% WATER QUALITY
30- 70% INDEX RATING 77.46




Site Information

School/Organization *
Date of Sample *
Time of Sample % Time form 24 hour HH:MM
Water Temp x°C
Air Temp &
*
Today's Weather | *

Yesterday's Weather I | *

* You may perform as many of the following tests as you wish; however, at least 6 must be completed to obtain a Total
Water Quality Index Value. Divide the total of the Calculation column by the total of the Weighting Factor column to
obtain the Water Quality Index Rating. IF YOU DO NOT HAVE DATA FOR A TEST. PLEASE LEAVE THE FIELD
BLANK.

Test Results (Average) Q-Value W;{fﬁﬁ?g Calculation
Dissolved Oxygen % Saturation 0 x |0 =
E. Coli colonies/100 mL 0 x |0 =
pH units 0 x |0 =
e N
gﬁgn geemp erature oC 0 < [o _
Total Phosphate mg/L 0 x |0 =
Nitrate (NO3) mg/1. 0 x |0 =
Turbidity NTUs 0 x |0 =

Submit Information Clear Form
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m Fish Populations

m Macroinvertebrates
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Some are sensitive to
pollution!
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Which Pool Is in Your Backyard?
P Eighteen lock and dam structures divide the Ohio River into 19 individual
e ber/az B oRd - . Pittsburgh segments or pools. Each year the ORSANCO Biological Survey Crews
-~ sample fish, macroinvertebrates, and various water quality parameters in
ELLE several of these pools. Data from these surverys is assessed, and a report is
OH Pike Island prepared for each pool to describe its overal condition. Use this map to
R E PA find the pools you are interested in. Then you can click on the report cover
and a link will take you to the full report for that pool.
e E. Rochester Boro
m  Cities & Towns —
N ili  Lock Chambers & Dams
; : .arge Urban Areas
Brownsville / Corapolis Large |
> Montgomefy/ B Ohio River Basin
Willow Island Ladas — .
Emsworth — Ohio River Pools 0 20 40 80 120 160,
nes
Brownsville
n
Cincinnati on Belleville ﬁ:w I
IN
Markiand Byrd Parkersburg
Gallipalis .
IL Madis f"\ Augusta - - T
i Carntown u .CGncord .Frlendshlp . Cornwallis
]
Carrollton Meldah! .
Garrison
Louisville McAlpine Greenup WV
.“ Cannelton Huntington
Evansville Newburgh
1 Battletown
Cannelton KY
_ T Myers Owensboro
Ellzabethtown- Smithland
Massac
Calra \ Brookport

"Open Water"

VA
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http://csa.springbranchisd.com/clark1e/chirolarv01.JPG
http://csa.springbranchisd.com/clark1e/chirolarv01.JPG

Macroinvertebrate Identification Key

GROUP 1 - Very Intolerant of Pollution

very il makes & case from
twigs, rocks, leaves

antennae

/ﬁ\\l tails ﬂw:g\i? " : )

) Riffle Beetle
Stonefly Nymph  Mayfly Nymph Adult & Larva Caddisfly Larva
top “\.burtom,q_ Right- £ mustbe

T looks AN alve to
+ large head & 7o fike a Handed _F//} count
2 pinchers i,, suction Snail v
g I

-~ ' Dobsonfly
77 Larva Water Penny Larva

GROUP 2 - Moderately Intolerant of Pollution

3 paddie-like (feathery) tails

Crayﬁsh

ﬂatfened‘
side-ways
& swims on
side
\ a mini-
no tails large lobster
eyes
g T]7-,_ Cranefly )
jattened top to S T
bottom (looks * il 7 f:;\f: ?ue
like a pill bug) caterpillar- [0y . count
shaped, ringed i Clam/Mussel
GROUP 3 - Fairly Tolerant of Pollution I
e .
iy . b g one end is S W
™ Midge 5 Planaria [ swollen e h
M Larva i
" fa T
W small, but vis- oz ::fyssp;;, WO kseqh |
A ible head i mente Ly
jo% intense wiggler Black Fly Larva :
l GROUP 4 - Very Tolerant of Pollution |
segmented
- "earthwormy” Z;ﬁé ?ue r:‘r\ ﬁ bright red
f ™ il count )r\ & A\
a\/ Al 4 il \\
Left- i ) a9 Blood Midge i
Handed | \ Larva 4

Aquatic Worms Snail

www. HoosierRiverwatch. com
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Other Education Programs...

River Sweep

< 2014 River Sweep Poster Winner
Lo afm AN E Al B s GRS e




;" ™ Mobile Aquarium
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