


Agenda

1) NEORSD Background
2) Project Overview & Obijectives
3) Field Investigations

4) Data Review

5) CSO Overflow Volume Calculations
6) Hydraulic Model Comparison

7) Next Steps
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Governance

 Createdin 1972 by Court Order
e Political subdivision of Ohio
e Governed by seven Trustees

e Servicing all or part of 62 member communities, >1
million customers

* Average daily flow treated ~230 million gallons
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- NEORSD Responsibility

 Wastewater Treatment Plants

* [nterceptor sewers

e Combined Sewer Overflow (CSO) Control
e Regional Stormwater Management
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NEORSD Service Area
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CSO in a Typical Year

Typical Year
CSO Volume Remaining 
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				CSO in a Typical Year

		Baseline (1970s)		9

		CD Entry (2011)		4.5

		Target (2036)		0.494






Historical NEORSDCSO

Permit Monitoring
1988-1997 — Initial CSO 1997-2014 - No Defined

Monitoring Program CSO Permit Monitoring
e 3PA00002*DD — CSO Facilities Planning
 Monitored five CSOs at a — CWA 308(a) Requests

time each month — CSO Operational Plan
* Data collected: Notification
* BOD _ — Water Quality
e total suspended solids N
Monitoring
e flow rate

e Streams and Lake

duration of overflow

e number of occurrences — Beach Monitoring
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Project Background & Objectives
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NPDES Permit 3PA00002*GD

e Effective October 1, 2014

e CSO Monitoring Requirement
e Monthly CSO overflow occurrence and volume
e 21 CSO stations

e CSO occurrence sampling and analysis
e 7 of the 21 CSO stations
e 2 days during the calendar year

>~ Northeast Ohio
B2 Regional Sewer District

M



Project Background

* Permit Requirement
e Develop CSO Monitoring & Sampling Plan

e NEORSD reviewed existing monitoring and overflow
estimation program
* New monitoring needs
* Need for refined equations for existing monitors
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Project Objectives

 General Engineering Services Task Order
e Develop new CSO calculations to support

monthly eDMR reporting
 Defensible
e Easy to use by District staff
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Approach
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Approach

 Background Review of Reporting
 Desktop Review of Regulators

e Field Investigation

e CSO Overflow Volume Calculation
e Data Review
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Desktop Review

 Weir Configurations
— Weir, Broad-crested
— Weir, Sharp-crested
— Bascule Gate
— Slide Gates

* |nstrumentation
— Level instrument (pressure transducer, bubbler)
— Flow Meter
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~ CS0-258:
Desktop Review

e Vertical silo

e Qverflow from 120"
Mill Creek Tunnel

e Curved weir with
vertical bars
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~ CSO-258: Desktop Review

* Pressure transducer
installed invert of an
18” pipe
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~ CSO-258: Desktop Review

* Pressure transducer
installed invert of an
18” pipe
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CS0-258: Desktop Review




CS0O-258: —
Field Investigation Photo Log
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- CSO-258: —_—
Overflow Volume Calculation

e Curved Weir e Contracted,

e Contracted sides nonsubmerged weir

* Sharp-crested Weir equation

* Non-submerged )

e Effective weir Ien.gth Q = <3> ChberrH3/2\[2g
* |nstrument Reading

when water level is at

weir crest H = Hys — Hwgir
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~ CS0-044:
Desktop Review

e Bascule Gate Auto-
Regulator

(1-100% Open)

e Storm gate opens by
hydraulic operator
when set points are
met.
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CSO-044: Desktop Revie
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CSO-044: Field Investigation
Field Measurements
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Level Determination

Signal Out

Pressure Transducer

SF IE—
Gas Supply

Tank Wall

Dip Tube

Process Fluid

Source:

Northeast Ohio www.globalspec.com
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CSO-044: Overflow Volume

Calculation

e Initially, flow is e Contracted,
restricted by partially nonsubmerged weir
open gate position equation

(shown earlier)

* |nlet Control Equations

e Weir Control

e Then, flow is restricted
by the outlet Source:
* |nlet Control

e Used If / Then logic to
determine

HYDRAULIC DESIGN OF
HIGHWAY CULVERTS
Third Edition
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"~ Other Sites:

CSO-056

Influent SWO Gate

CS0-025

,4 3
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"~ Other Sites:

CS0-025 _

Chamber

= Northeast Ohio
B2 Regional Sewer District

;

.. 2o

Level Sensor




Ohio EPA Form 4500 - Data EntryI Spreadsheet

C5045 LEVEL €50 045 [SWO gate
CS0 45 FLOW  (Level in Trunk in position in %)
feet) Gate Opening, G (0-100)

RAIN
DAY YES
OR NO?
Based
Date Measuremem Commem Measurement Comment On Total

ga/2016] 0
8/26/2016 ___
62006 of [ [
Bzzotl of 0 [ |
Bizg0tl  of [
Bizgpotel  of [
Bootl  of 0 T [ |
Bateotl of 0 T [ |
o;o6f o |
o206 o |
oz;0t6f o | [
o4;0t6f o | [ |
o006 o | [ |
o206 o ]
o2016] 0 ]
9/8/2016| .0041
9/9/2016] 0 ]
90/2016] 0] ]
9112016 0] ]
o220t o[ [ ]
ods2016]  of T [

9/22/2016|

g 018
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Hydraulic Model Comparison
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Hydraulic Model Comparison

NPDES Calculations
1044  [BC03-AIS |BasculeGate  [BCBL | CSO 044 |
(069 | NW-03-AEG |SlideGate | WEBL |CSO 069 |

jogg= |- |- 0 |WEBL [CSOO088|
2
L-39

(239 139 = |WeirBroad  |ESBL |CSO239 |
SILO-CMC

Fer MEORSD's CS0 Monitoring and Sampling Plan, version Addendum #1, dated June 2015.
P C50 Site added after development of ariginal regulator equations.
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Hydraulic Model Comparison

CSO Site/ Dates of Available Data Number of

Regustor | eoMR | Model | compareg

10/1/2015 - 2/29/2016 | 1/1/2015 - 12/31/2015
10/1/2015 — 2/29/2016 | 1/1/2015 — 12/31/2015
038 10/1/2015 — 2/29/2016 | 1/1/2015 — 12/31/2015

[ 040, SO-08 [ 4/1/2015 —2/29/2016 | 1/1/2015—-12/31/2015 | 9 |
1/1/2015-12/31/2015 | 9 |
10/1/2015 - 2/29/2016 | 1/1/2015—-2/29/2016 | 5 |
056 1/1/2015—-12/31/2015 | 3 |
058, BC-08 1/1/2015 — 12/31/2015
058 10/1/2015 — 2/29/2016 | 1/1/2015—-12/31/20156 | 3 |
059, BC-02
059 1/1/2015 — 12/31/2015
10/1/2015 — 2/29/2016 | 1/1/2015—12/31/2015 | 3 |
1/2015 - 2/29/2016 [ 1/1/2016-12/31/2015 | 9 |
2/1/2016—2/29/2016 __[NA | 0 |
4/1/2015 — 2/29/2016 1/1/2015-12/31/2015 | 9 |
[ 202 [4/1/2015-2/29/2016 | 1/1/2015—-12/31/2015 | 9 |
4/1/2015 = 2/29/2016 1/1/2015=12/31/2015 [ 9 |
| 211, H-192 | 1/1/2016 —2/29/2016 | 1/1/2015—12/31/2015 | 0 |
2112 | 1/1/2016 - 2/29/2016 | 1/1/2015—-12/31/2015 | 0 |

| 218 | 4/1/2015-2/29/2016 | 1/1/2015—12/31/2015 | 9 |
4/1/2015 — 2/29/2016 1/1/2015—12/31/2015 | 9 |
10/1/2015 — 2/29/2016 | 1/1/2015 — 12/31/2015
1/1/2015 — 12/31/2015

" CS0 088 site was added after development of onginal regulator equations. The flow meter at that site was installed
on 2/1/20186.
2050 211 site does not have eDMR data available. The flow meter at that site was installed on 1/1/2016.
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Hydraulic
\ileTe[]
Comparison

CSO 040

uit

Northeast Ohio
Regional Sewer District

)
=
o
E
2
o
=
=
=2
5
>
Qo

L L & R0
o ¢ o o

ra
o

Overflow Volume (MG)
o

-k
[=]

Date

+Model Data
OeDMR Data

11/7/2015 1/1/2016

#Model Data
OeDMR Data

11772015




Hydraulic
\ileTe[]
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Conclusions

e The comparison between the two methods
were not conclusive.

 Hydraulic model predicted more overflows &
greater volume, in general.

 The District has defensible backup for
overflow reporting
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Things to Consider

e Model calibration & instrument calibration
e Flow meter vs level instrument

 Regulator configuration in the model vs field-
verified information.

e Debris in structures impacted level reading.

e Level sensors downstream of gates, to detect
packflow / river levels

e Weir plates for more improved hydraulics

Northeast Ohio
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Next Steps
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Next Steps

e Refine 1 CSO calculation based on additional
monitoring data

— River intrusion

e Seek integrating calculation with automation project
to streamline process
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Lessons Learned
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Lessons Learned

 Perform thorough desktop review before field visits.

 Understand the data you need to collect to avoid
several site visits.

e Civil & instrumentation discipline coordination
required.

e Calculation programming in Excel more complicated
than expected.
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Thank you!
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