


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
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Our Treatment
Facilities

Southerly WWTP
— 125-400 mgd

— 325 mgd (Primary)
* Westerly WWTP

— 26 mgd

— 300 mgd (Primary)
Easterly WWTP

— 94 mgd
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S /
- 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. colivaries greatly day to day

 Historical Method — Persistence
Model

 Current Method — Multi-Linear
Regression Model
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Problem with Persistence Method — E. coli Spikes

Villa Angela Beach E. coli Euclid Creek RM 0.55 E. coli
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Beach Monitoring

Edgewater Beac
Euclid and Villa Angela Beaches

e Daily Sampling: Memorial Day —
Labor Day
* Parameters
— Escherichia coli (E. coli)
— pH
— Turbidity
— Conductivity
— Temp
— Wave Height
— Wind Speed
e Daily HAB monitoring
— Pigment Analysis
— Visual Inspection

. : o
— ing i i _ Villa Angela East
Sampling if HAB is Observed —// g Euclid Beach East % ' i_;?eé =as
| R _;,p'-;""‘ A 1 o /

I 1R, ° TR .y

: =314 EuclidCreek -
s Northeast Ohio + ==f S
r . . . 5 4 s e, gE::&g ;éﬁfs Y R \8 -
ﬁ Reglonal sewer Dlstrlct @gerypgtfzue/zéu 2| 1994 f ﬂﬁeqwmaé"N 81234108.47" W el Eyealt 30211 €



pe—
T

’"'///7,’,'//.7,','////’” i
e /g
s AR

"/,/'/1 "/\.










Edgewater Water Quality

Figure 2. 2017 Edgewater Beach East Site - Attainment of Bathing Water
STV Criterion
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Villa Angela Water Quality

Figure 6. 2017 Villa Angela Beach East Site - Attainment of Bathing
Water STV Criterion
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Euclid Creek Water Qualit/y

Figure 8. 2017 Euclid Creek RM 0.55 - Attainment of Bathing Water STV
Criterion
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Multiple Linear Regression Modeling

Linear Regression T CBrbd
@/3+@d+g}i+ Sl
Y - mX + b ~l5+cardf G.Cr :

QJ'",S*CCH-d/gQ >
.-2: '-':kof) +QO +b

Multiple Linear Regression

Y=mMA+mB+mC+Db
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Modeling Software

TWVRNING
DATA

T . N o\ INTO
Virtual Beach 3 NGOG n
L v DECISIONS

Software for Developing Empirical Models of

Pathogen Indicators in Recreational Waters

USEPA

Office of Research and Development

Ecosystems Research Division

Athens, GA

UsSGSE

Wisconsin Water Science Center

Middleton, W1
- Wisconsin DNR
Madison, W1

Northeast Ohio
Regional Sewer District



| Location Global Datasheet GBM MLR PLS Prediction

O B x O e
-—
Import Validate Compute Manipulate Transform Go To

Data Data AQ Madel
Add Validate Work with Data

File Villa Mode! 2016-20! Date LOG10[Ecoli_cfu_1 EC_discharge_Prev LN[EC_discharge_| Field_Cond_EC INVERSE[Field_Co Field_Temp_EC SQUARE[Field_Ter WindSpeedField_m WindDirectionField, SQUARE[WindDire =
Column Court % 07782 2485 1533 0.0006523 25 23 230 5 28e+04
Eow CTourrtI . 2)55 6/3/2016 12.00: . |1544 2398 1170 0.0008547 4162 11 210 44104
H::)D::: \';a ::bla L:g TOEssl_cfu_ 6/13/2016 12:00... |2033 : 214 0.0008432 : a2 49 55 3025
6/23/2016 12:00... | 1342 2001 7 0.001127 3 4973 25 210 4418404
Disabled Row Court 7/3/2016 12:00:... |1613 2015 0.0009625 : 357.2 09 72904
E::Z:':‘l:c'::g::‘;”‘ 7/13/2016 12:00... | 3216 : 1.841 0.0009643 4 620 66 7563e+04
independent Vanable Court 7/24/2016 12:00... |2.083 : 1.841 5 0.0003479 605.2 14 324804
8/3/2016 12.00-.. [138 1792 45 0.001058 7 5153 08 3 2de+Dd
8/13/2016 12:00 1351 5 0.001172 630 12 7 2%e+04
B/25/2016 12:00. ! 1.668 57 0.002188 4 576 96 9.303e+04
5/22/2017 12:00. 4 3761 820 0.00122 7 124 0 9676404
6/1/2017 12:00:... 2398 0.0009099 : 12 324204
6/11/2017 12:00. 4 1,686 0 0.0008403 : 6 625204
6/21/2017 12:00. . 31178 7 0.001379 : 14 300
7172017 12.00:... 7 5333 4 0.00207 ; 21 1.296e+05
7/11/2017 12:00 17 385 0.001667 2 14 70 2.89e+04
8/4/2017 12:00: 1738 5 0.0016 15 B25e+0d
8/14/2017 12:00. 7. 2015 0.001208 7 0 12962205
8/24/2017 12:00. 4 2639 7 0.001142 : 0 4840504

5/25/2016 12:00.. 2398 - 0.000684 7 22 7 7.25e+04
6/4/2016 12:00:... . 2282 54 0.0008591 1 ] 0
6/14/2016 12:00 214 0.0008826 7 2723e+04
6/24/2016 12:00 2104 45 0.0008734 8 1.96e+04
/42016 12:00:... X 1.808 0.0009515 X ] 0
TN4/2016 12:00.. /. 2067 4 0.0009569 . 7. 7 7.259e+04
7/25/2016 12:00.. . 1.649 0.001007 58 6.25e+04
8/4/2016 12:00:... 1 1723 0.001047 . 23 3.61e+04
8/15/2016 12:00.. L 3784 67 0.0014% . 0.6 7 72904
8/26/2016 12:00.. 7 5.056 0.001335 . .7 1.256e+05
5/23/2017 12:00 277 0.0009659 6 13 4 5.76e+D4
6/2/2017 12:00:... . 2175 0.0008425 . 1 3.24e+04
6/12/2017 12:00.. . 1.643 3 0.0008123 . 18 7 7.259e+04

|

| 9/3/2017 12:00.... 47 1.548 78 0.001022 52 1.024e+05
‘ Global Datasheet | PLS | MLR | GBM | _Prediction

Project File Mame: Wi\Envirenmental Assessment\2018\QDC L3 Credible Data\Beach Monitoring\Models and Reporting\Villa Model 2018.vb3p Status: |
Ready.

L

Northeast Ohio

B2 Regional Sewer District




Data Transformations

Scatter Plot

— r=0.2544, p-w i C_discharge Previous Day

Scatter Plot
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Best Fitting Parameters
Wave Height and Turbidity

Scatter Plot

Scatter Plot

urbidity _Field
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[ |
I Virtual Beach v3.0 [
&

Location Global Datasheet GBM MLR. PLS Prediction

B x ©

Compute Manipulate Transform

AD
Manipulate Data |
| Data Manipulaticn| Model |
Model Settings ) Mode! Information
Variable Selection | Control Options Number of Obssrvations: 159 Best Fits: Variable Statistics - SelectedModel | odel Statistics - SelectedNodel
Dependent Varable: LOG10[Ecoli_cfu_100ml] T -
Available Variables (7} Indep. Variables (10 g:ﬁ w Parameter Coefficient  Standardized Coefficient Std. Emor t-Statistic P-Value |+
IMVERSE[Figld_Cond_EC,222. LN[EC_discharge_Previous_Dz 04195 3 {Irtercept) 0.9225 0.184 50114 1521806
gg Hﬂ&gwd{;&mp"lﬁm ggnﬁfa%dgg%&nphﬁf - 04194 LN[EC_discharge_Previous_Day] 0.2520 0.3037 0.0711 15425 0.0005
ind DirectionField_c aveHeightFi 0.4194
SQUAREArTempField_C] LOG1Drl'urbidﬂ')_f_Held] 0.4182 A W’lndSpeedHeld_mphﬁVl? 0.0078 0.0313 0.0254 0.3067 0.7595 i
SQUARE[WaterTempField_C] QUADROOTIin_24hr] SQUAREROOT[WaveHeight Field. . 0.3463 0.2204 02167 1.6003 0ans =
INVERSE[Conductivity_Field & SQUAREROOTlrain_48hr] IV Fiter = LOG10{Turbidity_Field] 0.4842 0.2798 0.2189 22114 0.0285
QUADROOT[rin_72hr] %gﬁﬂ&?%é@rﬁﬁé”ﬁﬂ : Add o List Report QUADROOTrain_24hr] 0.1254 -0.0497 0.2281 05437 05834
SQUAREIWindO. compivindC QUADROOTrin_sum_48hr] 0.1788 0.0857 02532 07059 04814
SQUAREROOTIain_sum_720 | [ Gearlis | SQUAREROOTWindA_comp[Wi.. 00155 00245 0.0529 02931 07699
- Validation | | | o3 AREMindO_comp[WindDire. . 4.0050 41470 0.0024 20927 00381 il
Progress I Results [} i| ROC Curves I Hesiduals|
Select View
Plot: Pred vs Obs - Fitted vs Observed
Plot Thresholds 6 [—— Decision Threshold ——— Regulatory Threshold |
105 Decision Criterion (Herizortal) I I i T T I I I ' I I ' I I
235 Regulatory Standard (Vertical) 5 L O i
4
3 1
g T
£ 21
Model Evaluation L. r
Falze Postives (Type [): 26 1 T
Specficty: 0.75 0 T
Falss Negatives (Type Il 13 T
Sensitivity:  0.76362 -1 __ ............................................. ]
Accuracy:  0.75471 . : : : : : : : ]
B T T e e B T e S e e T T e B
-2 -1 0 1 2 3 4 5 6
4 L1} 3 4 L1} 3 0b d
serve
There are 1023 possible variable combinations
Location J\Global Datasheet | PLS™ MLR [ GEM [ Prediction J - X

Project File Name: W\Environmental Assessment'20184QDC L3 Credible Data\Beach Monitoring\Models and ReportingtVilla Model 2018.vb3p Status: i

Ready.




2 Virtual Beach v3

" Fe Location Global Datashest GEM MLR. PLS Prediction _ﬁ
g - _— rh i B
¢ ¢ (¢ O @ @ F 0 HE[*
Import Import Import SetEnDDaT ImportFrom Import EnDDET  Wiew Column Scan IV Data  Make Predicitons Flot  Clear Export
IV Data Observations Combined Data Source  EnDDaT by Date Mapping (Optional) | As CSV
Import Data ‘ Predict | Evaluate |
Available Models: Ecoli_cfu_100ml = 09225 + 0.252%(LN(EC_discharge_Previous_Day)) + 0.0078"(WindSpeedField_mphAVE) + 0.3469*(SQUAREROOT (W aveHeightField_ft)) + 0.4842%LOG10 -
MLR Model: (Turbidity_Field)) - 0.1254*(QUADROOT (rain_24hr)) + 0.1788*(QUADRO O T(rain_sum_48hr)) - 0.01552%(SQUARERCOT(WindA_comp il
Model Evaluation Thresholds
- Threshold Transform
@ 105  Decision Criterion (Horizontal) @ None
© 50  Exceedance Probabilty ©) Log10
| 235 Regulatory Standand (Vertical) © Ln
) Power 1
Predictive Record Save Column Order Clear Column Order
I D EC_discharge_Prev WindSpeedField_m WaveHeightField_f Turbidity_Field rain_24hr rain_sum_48hr e ID Model_Prediction Decision_Criterion Exceedance_Probability il
I T 5/23/201612:00... |14 0 04167 435 0 0 k r 5/23/2016 12.00... p4 204 54.65
2 g/2/2016 12:00-... |14 33 0.3333 583 0 0 Z 6/2/201612:00:... |2.248 204 £4.89
3 Az 12:00... |87 1 2 859 0 0 4 6/12/201612:00... |2.24 204 6343
| 4 |g/22/201612:00... |16 54 1333 157 0 0.07 C 6/22/2016 12:00... |2.692 204 8675
5 |7/2/2016 12:00.... |78 54 04167 372 0.08 0.08 4 F/2/201612:00:... |1.899 204 4199
6 |712/201612:00... |63 11 0.08333 136 0 0 z 7A12/2016 12:00... |1.545 204 2093
7 17/23/2016 12:00... |86 13 0.6667 257 0 0.01 o 7/23/201612.00... |2.24 204 6395 x
I 2 8/2/201612:00.... |11 0 0 0.97 ] 0 17 8/2/21612:00.... |1.497 2.0 1841 i
8 gA2201612:00.. |10 87 1 797 028 028 H 81272016 12:00... [1.707 204 EE:
| 10 |g/24/201612:00... |62 0 0.08333 132 12 12 4 8/24/201612:00... [1.253 204 11.52
| 1 |g/4/2016 12:00... |75 17 0.08333 248 0 0 1 9/4/2016 12:00.... [1.714 204 3014
12 |5/31/2017 12:00... |19 0 0.4167 7.86 0 0.01 - 5/31/201712:00... |2.147 204 5835
13 |gA0/201712:00... |58 82 05 499 0.01 0.01 z 6/10/2017 12:00... |2.333 204 £8.75
| 14 6/20/2017 12:00... |30 52 5 55.8 04 0.65 : 6/20/2017 12:00... |3.378 204 58.56
15 |g/30/20712:00... |96 0 0.25 372 007 0.07 : 673072017 12:.00... [1.891 2.0 4132
18 |740/201712:00... |81 16 0.5 266 0 0 Z 7410/2017 12:00... |1.526 204 436
7 |q/22r2m712:200... |91 0 0 14 0 0 4 7/22/201712.00... |1.55 204 2128
18 |g/3/2017 12:00.. |19 0 0.08333 31 0 0 - 8/3/201712:00.... |2.003 204 4375
19 |gA3sem7izo0.. |17 08 0.4167 83 0 031 : 8/13/2017 12:00... |2.307 204 £8.22
20 | 8/23/2017 12:00... |15 14 2 325 0.3 0.3 K 8/23/201712:00... |2.73 204 877
21 19/2/201712:00-... |48 09 0.25 37 0 0 3 §/2/211712:00.... |1.777 204 M4
22 | 5/28/201612:00... |10 0 0 177 ] 0 4 5/28/2016 12:00... [1.623 2.0 2506
23 gm/2016 1200, |24 g2 0.8333 1.1 001 026 { 6/7/2016 12:00.... |2.584 204 8223
24 1 5A7/201612:00... |13 21 0.3333 248 0 0.07 1 6/17/2016 12:00... [1.959 204 4582
25 | g/27/2016 12:00... |64 59 0.5833 379 0 0 i 6/27/2016 12:00... |2.154 204 5873 i
< | 1 | 3 < | T | 3
Location | Global Datasheet | PLS | MLR [ GBM, Prediction | - X
Project File Mame: Wi\Environmental Assessment\2018\QDC L3 Credible Data\Beach Menitoring\Models and RepertingtVilla Model 2018 vb3p Status: K
Ready.




Persistence vs MLR Model
Performance

2016 Model Performance

. _ False Negatives /
Site (Model) Accuracy Sensitivity 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

Northeast Ohio

B2 Regional Sewer District



Persistence vs MLR Model
Performance

2017 Model Performance

. _ False Negatives /
Site (Model) Accuracy Sensitivity 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

Northeast Ohio

B2 Regional Sewer District
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Harmful Algal Blooms

Microcystis and Aenabena

e

Many species and strains of cyanobacteria exist
— Not all produce toxins

e 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
* guantified using ELISA
* Can be detected at 0.3 pg/L
* Public Advisory Threshhold- 6 pg/L

= Northeast Ohio
Regional Sewer District
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HAB Monitoring Methods

* Field fluorimeter
— Detects fluorescent pigments of algae in the field

* Microscopic ldentification
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

“~ Northeast Ohio
B3 Regional Sewer District



//upload.wikimedia.org/wikipedia/commons/c/c0/Microcystin-LR.png
//upload.wikimedia.org/wikipedia/commons/c/c0/Microcystin-LR.png
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Anabaena/Microcystis Bloom July 2013

Microcystin (pg/L)

Euclid Beach

7/15/2013

7/17/2013

7/21/2013

Northeast Ohio
Regional Sewer District
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Water Quality Advisory Postings
6 ug/L 20 pg/L

DANGER

Avoid all contact with the water.

Algal toxins at UNSAFE
levels have been detected.

Northeast Ohio .
Regional Sewer District
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Where We Report

Ohio Nowcast
— USGS website

Ohio Beachguard
— ODH website

NEORSD Website
Cleveland News Channel 3
WTAM 1100 iHeartMedia

Northeast Ohio
Regional Sewer District
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ON DUTY ONLY IN SHADED

= LIFEGUARDS
? AREAS DURING POSTED DATES AND TIMES
\ . PATRONS | i
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