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Tributary water quality monitoring programs

Old Woman Creek estuary
• NERRS System Wide Monitoring Program

• Heidelberg Tributary Loading Program

Erie County Watersheds
• Firelands Coastal Tributaries Volunteer Watershed Monitoring Program

Monitoring Programs

Storm water monitoring programs

Low impact development stormwater control management systems 
• Chagrin River Watershed Partners

Other Activities
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NERRS System Wide Monitoring Program (SWMP)

Meteorology, Water Quality 

Goals

Identify, track short-term 

variability and long-term changes 
• Water quality

• Biodiversity

• Land use and habitat

Contribute to effective coastal 

zone management 



Meteorology

2002 – present

OWC Visitor Center

15-minute intervals

Parameters 
•Air temperature

•Barometric pressure

•Humidity

•Wind direction and speed

•Precipitation

•Photosynthetically Active Radiation (PAR)

NERRS System Wide Monitoring Program (SWMP)



Water Quality 

1996 – present; 1980 – present

March – December

4 locations throughout estuary

NERRS System Wide Monitoring Program (SWMP)

Inflow

Upper 
Estuary

Lower Estuary
Mouth



Water Quality 

YSI 6600 and EXO2 sondes

15-minute intervals

Parameters
• Temperature

• Turbidity

• Conductivity

• Dissolved oxygen

• pH

• Water depth

NERRS System Wide Monitoring Program (SWMP)



Water Quality 

Monthly grab and diel surface water 

samples
• Alkalinity

• Nutrients (TP, SRP, NO
3
, NO

2
, NH

3
, SO

4
2-)

• Ions (conductivity, chloride, silicate)

• Metals (Fe, Ca, Mg, Na, K)

NERRS System Wide Monitoring Program (SWMP)



Interannual variability (2002-2013)

Dissolved reactive phosphorus
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Inflow

Mouth
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NERRS System Wide Monitoring Program (SWMP)
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Data Access

http://cdmo.baruch.sc.edu

NERRS System Wide Monitoring Program (SWMP)



Data Access

Station code = OWC

Site codes

• BR: Inflow (Berlin Road)

• DR: Upper estuary (Darrow 

Road) 

• OL: Lower estuary

• WM: Outflow

• OW: Met station

NERRS System Wide Monitoring Program (SWMP)



Data Access

(Near) Real Time Data

NERRS System Wide Monitoring Program (SWMP)



Tributary water quality monitoring programs

Old Woman Creek estuary
• NERRS System Wide Monitoring Program

• Heidelberg Tributary Loading Program

Erie County Watersheds
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Monitoring Programs

Storm water monitoring programs

Low impact development stormwater control management systems 
• Chagrin River Watershed Partners

Other Activities



OWC sediment and nutrient retention and loading

3-year study 

Daily inflow and outflow

Replicate late 1980s study

Heidelberg Tributaries Loading Program

Inflow

Mouth
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Goals

Community-driven planning and 

stewardship

Reduce non-point source pollution

Firelands Coastal Tributaries (FCT) Program

Current Scope

2008 – present

4 watersheds, 23 sites

25 volunteers

Volunteer Stream Monitoring Program



Firelands Coastal Tributaries (FCT) Program

Water Quality

Monthly

On site measurements
• pH

• DO

• turbidity

Surface water samples
• Alkalinity

• Nutrients (TP, SRP, NO
3
, NO

2
, NH

3
, SO

4
2-)

• Ions (conductivity, chloride, silicate)

• Metals (Fe, Ca, Mg, Na, K)



Firelands Coastal Tributaries (FCT) Program

Watershed Report Cards

Goals
• Improve community awareness and 

understanding

• Promote stewardship

University of Maryland 

Integration and Application Network



Firelands Coastal Tributaries (FCT) Program

Watershed Report Cards



Tributary water quality monitoring programs

Old Woman Creek estuary
• System Wide Monitoring Program

• Heidelberg Tributary Loading Program

Erie County Watersheds
• Firelands Coastal Tributaries Volunteer Watershed Monitoring Program

Monitoring Programs

Storm water monitoring programs

Low impact development stormwater control management systems 
• Chagrin River Watershed Partners

Other Activities



Low impact development storm water control systems

Goals
• Evaluate feasibility and performance: flow, water quality

• Inform crediting programs

Storm Water Monitoring

Control Systems
• Pervious concrete and pavers

• Bioretention cells

• Future: dry detention basins, filter strips, grassed swales, constructed storm water wetlands



Low impact development storm water control systems

Storm Water Monitoring



Low impact development storm water control systems

Storm Water Monitoring
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Edge of field and BMP monitoring

Erie Soil and Water Conservation District

Voluntary farmer participation

Sentinel Site development

Climate-induced impacts on estuary function and habitat

Other Activities

Potable drinking water testing

Erie County Health Department



Kristi Arend

kristin.arend@dnr.state.oh.us

419.433.4601



Firelands Coastal Tributaries (FCT) Program

Watershed Report Cards

Score parameters
•Local – national standards

•Pass/Fail or ranked

Indicator Threshold Source Scoring

Dissolved 

oxygen
5 mg/L OH EPA; aquatic life, warmwater use P/F

pH 6.5-9.0 pH OH EPA; aquatic life, warmwater use P/F

Turbidity
3-10 NTU

US EPA; ambient water quality criteria by sub-

ecoregion; benthic IBI reference
0 � 5



Firelands Coastal Tributaries (FCT) Program

Watershed Report Cards

Indices
• Watershed Health

• SRP, NO
3
, turbidity 



Firelands Coastal Tributaries (FCT) Program

Watershed Report Cards

Indices
• Watershed Health

• Vital Signs

• Water temp, DO, pH, NH
3



Firelands Coastal Tributaries (FCT) Program

Watershed Report Cards

Indices
• Watershed Health

• SRP, NO
3
, turbidity 

• Vital Signs

• DO, pH, NH
3

• Human health

• Health Dept. beach bacterial counts



Scoring

Determine quantitative thresholds or targets for each indicator

•Local – national standards

•Literature review

•Management goals

< 3

< 3 – < 4.75

Turbidity (NTUs) Score

> 4.75 – < 6.5

> 6.5 – < 8.25

> 8.25 - < 10

> 10

5

4

3

2

1

0

Determine scoring 

• Pass (100%) / Fail (0%) 

• Ranked intervals: Lowest (0) � highest (5)

Calculate indicator scores

• Per site-date

• Mean over time per site

• Mean across sites



Indicator Threshold Source Scoring

Dissolved 

oxygen
5 mg/L OH EPA; aquatic life, warmwater use P/F

pH 6.5-9.0 pH OH EPA; aquatic life, warmwater use P/F

Water 

temperature
Daily mean OH EPA; general Lake Erie basin P/F

Ammonia Det. by pH, 

temp
OH EPA; aquatic life, warmwater use P/F

Nitrate
< 0.425 mg/L

OH EPA; association between nitrate and benthic IBI 

for OH river and streams
P/F

Soluble reactive 

phosphorus
< ug/L

OH EPA; association between TP and benthic IBI for 

OH river and streams
P/F

Turbidity
3-10 NTU

US EPA; ambient water quality criteria bu sub-

ecoregion; benthic IBI reference
0 � 5

Bacteria (E. coli) 235 

orgs/100 mL
US EPA P/F



Identify key watershed drivers

Report



Provide stewardship actions

Report


