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NEORSD – What do we do?
• Regional management of wastewater and stormwater 

for all or part of 62 communities, >1 million customers

Most of Cuyahoga County, parts of Summit County, & small 
portion of Willoughby Hills in Lake County

3 wastewater treatment plants, 225 million gallons/day (1.1 
billion gallons/day wet weather)

280 miles of large interceptor sewers

 Environmental monitoring of surface waters in our service 
area

Monitoring and repair of stormwater infrastructure



Our Treatment 
Facilities

• Southerly WWTP
– 125-400 mgd

– 325 mgd (Primary)

• Westerly WWTP
– 26 mgd

– 300 mgd (Primary)

• Easterly WWTP
– 94 mgd



Water Quality Parameters for Recreation
E. coli

• Water quality reporting limit
E. coli >235 cfu/100mL

• Problems
1) Tests require 18-24 hours
2) E. coli varies greatly day to day

• Historical Method – Persistence 
Model

• Current Method – Multi-Linear 
Regression Model



Problem with Persistence Method – E. coli Spikes
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Beach Monitoring 
Edgewater Beach

Euclid and Villa Angela Beaches

• Daily Sampling: Memorial Day –
Labor Day

• Parameters
– Escherichia coli (E. coli)

– pH

– Turbidity

– Conductivity

– Temp

– Wave Height 

– Wind Speed 

• Daily HAB monitoring
– Pigment Analysis

– Visual Inspection 

– Sampling if HAB is Observed
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Edgewater Water Quality



Villa Angela Water Quality



Euclid Creek Water Quality



Multiple Linear Regression Modeling 

• Linear Regression

Y = mX + b

• Multiple Linear Regression

Y = mA + mB + mC + b



Modeling Software





Data Transformations



Best Fitting Parameters
Wave Height and Turbidity







Persistence vs MLR Model 
Performance

2016 Model Performance

Site (Model) Accuracy Sensitivity
False Negatives / 

Total Exceedances

Edgewater (Persistence Model) 80% 10% 9 / 10

Edgewater (MLR Model) 84% 50% 5 / 10

Villa Angela (Persistence Model) 59% 41% 22 / 37

Villa Angela (MLR Model) 76% 76% 9 / 37



Persistence vs MLR Model 
Performance

2017 Model Performance

Site (Model) Accuracy Sensitivity
False Negatives / 

Total Exceedances

Edgewater (Persistence Model) 87% 0% 7 / 7

Edgewater (MLR Model) 77% 71% 3 / 7

Villa Angela (Persistence Model) 56% 36% 23 / 36

Villa Angela (MLR Model) 71% 81% 7 / 26



Harmful Algal Blooms
Microcystis and Aenabena

• Many species and strains of cyanobacteria exist
– Not all produce toxins

• Microcystin (toxin)
– The most common in Lake Erie, this is our 

laboratory indicator for HABs
– Produced by Microcystis (cyanobacterial genus)
– Hepatotoxin-toxic to the liver
– Cyclic peptide

• quantified using ELISA
• Can be detected at 0.3 µg/L
• Public Advisory Threshhold- 6 µg/L 



HAB Monitoring Methods
• Field fluorimeter 

– Detects fluorescent pigments of algae in the field

• Microscopic Identification

• ELISA Assay for Microcystin

• Shimadzu 8050 HPLC-MS
– Highly Sensitive Quantification of Multiple Toxins

• Shimadzu MALDI-TOF
– Accurately identify species and subspecies of many 

pathogenic microorganisms
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Anabaena/Microcystis Bloom July 2013

Microcystin (µg/L)

Edgewater Euclid Beach Villa Angela

7/15/2013 2.31 -- --

7/16/2013 0.09 4.68 6.41

7/17/2013 0.06 0.04 0.06

7/21/2013 -- -- <0.3
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Water Quality Advisory Postings
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6 µg/L 20 µg/L



Where We Report

• Ohio Nowcast
– USGS website

• Ohio Beachguard
– ODH website

• NEORSD Website

• Cleveland News Channel 3

• WTAM 1100 iHeartMedia







Sometimes folks just don’t listen…


