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Warren: Capital of the Western Reserve



Warren: 1870



Warren Sewer History

1st Sewers: Late 1800’s
Goal: Get it ALL to the River

1st WWTP 1962
Goal: Get Most of it to the Plant

Sewer Separation 1990’s – 2006
Closed all CSO’s



Catalyst Event
 Summer 2014: BIG Rain Event

Many Warren Buildings: Basement Flooding
 EPA Permitted 1 SSO to be Reopened
Hired AECOM: Downtown Sewer Study



Downtown Study 2015

Too many variables
Inconclusive
Expensive Solutions
No Guarantees



Comprehensive Sewer Study 
2017-2018

 Eliminate the 
High Street SSO

Alleviate Downtown Flooding
Identify: System Bottlenecks 

Excessive I&I
Create a Sewer System Model



Sanitary Sewer System Map



Downtown Warren SSO



Task 1 Sewer System Characterization

■ Flow monitoring and rain gauges 
installed in November 2016

■ 36 flow monitors and 5 rain gauges
■ Installed for approximately six months 

total (November 2016-June 2017)



Flow Monitoring Locations



Flow Meter Schematic

Downtown Area



Task 1 – Flow Monitoring

System Characteristics Identified

1. Capacity issues
2. Identified tributary areas with large I/I contributions
3. High I/I percentage calculations
4. Inconsistent pump station operations
5. River inflow and infiltration



Task 1 – Flow Monitoring
Total Flow at Main St PS = FM25A + FM25B
Comparison with Main St PS Capacity

• Average Dry Weather Day: 8MGD    
• Peak Flow recorded on Jan 12, 2017: 73MGD

Peak
01/12/2017

01/03/2017

12/27/2016

Main St PS @ 4 PUMPS

12/18/2016

Main St PS @ 3 PUMPS

Main St PS @ 2 PUMPS

Main St PS @ 1 PUMP



Champion vs. Warren



Task 1 – Flow Monitoring

Flow from Champion
FM located upstream of permanent 
meter pit

Upstream end of 
the Warren 
hydraulic model

Champion Meter Pit



Task 1 – Flow Monitoring
Flow from Champion

• Average Dry Weather Day ~ 1MGD   6% WPC Design Flow
• Peak Flow recorded on Jan 12, 2017 ~ 15MGD

37.5% WPC Peak Flow

ADWF

Peak
01/12/2017

01/03/201712/27/2016



Task 1 – FM Report



Task 1 – FM Report

- Estimates 
depression storage

- Minimum rain that 
causes a response

- Predict Inflow
- Calculate Wet 

Weather I/I Ratio

-23.348

Inflow Volume Linear Regression



Task 1 – FM Report
Wet Weather Flow Dry Weather Flow



Task 1 – FM Report
Wet Weather Flow



Task 2 - Hydraulic Modeling

2015 Model - 7.5 miles
2018 Model - 70 miles



Task 2 - Hydraulic Modeling



Task 2 - Hydraulic Modeling



1890 - 1915  
1915 - 1940 
1940 - 1965 
1965 - 1990 
1990 - 2015 

Age of Sewer

Task 2 - Hydraulic Modeling



Task 2 - Hydraulic Modeling

Model Calibration

• Utilized PCSWMM 6.1 Utilized NEORSD
Modeling Standards



Task 2 - Hydraulic Modeling

Subcatchments
• % impervious 

area
• flow length
• slope
• surface 

depression
• groundwater



Task 2 - Hydraulic Modeling

Groundwater Effects



Task 2 - Hydraulic Modeling

Issue = Inconsistent pump 
station operations

Solution = Created a time series 
that alters the pump curve

• Factor of 0 = off, Factor 
of 1 = on



Task 2 – Other System Investigations

SE Sewer

1

2

3

4

1993

1921



Task 2 - Hydraulic Modeling

Model Calibration Issues

1. Main Pump Station

2. Unknown Interactions between Trunk Sewers

3. Mahoning River Influence

4. Un-modeled Pipes

5. Unknown Factors – flow restrictions, extra sources of I/I, 

inaccurate record drawings, covered or buried manholes



Task 2 – Baseline Model

Baseline Model serves as the platform for which sewer 
alternatives will be analyzed.

What will the baseline parameters include?

1. Infrastructure Upgrades Planned in the Immediate Future
• Main PS Upgrade from 40 MGD to 55 MGD

2. Elimination of High St. Overflow

After baseline changes applied then alternative analysis can 
begin.



Alternatives Report
Level of Control

Based on results and various system attributes, three (3) 
different levels of control were selected for analysis.

- 1 year 6 hour storm event
- 5 year 6 hour storm event
- 10 year 6 hour storm event

Implement alternatives and leave the monitored High Street 
SSO open until large rain events occur to demonstrate that 
flooding has been eliminated.



1. Parallel Sewer

3. Franklin St. Relief

SSO

2. Market St. Relief

4. Pump Station

5. Storage Basin



Parallel Sewer Franklin Street Relief

45” x 33” 
Egg Shaped Sewer



Warren Current Sewer Project Schedule

EPA Requirements
 David Grohl Alley Rehabilitation – January 1, 2020
 I/I Pilot Study – January 1, 2020
 Franklin Street Relief - December  1, 2020
 I/I Expanded Study - January 1, 2021 
 Perkins Park Parallel Relief Sewer - June 1, 2021

The Sewer System Model allows Warren to make 
better decisions as we move through projects.



Questions?
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