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Warren: 1870

the city of
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Warren Sewer History gze

> 15t Sewers: Late 1800’s &%
Goal: Get it ALL to the River
= S VAVAVAYA I = e 7%
Goal: Get Most of it to the Plant
>Sewer Separation 1990°s — 2006
Closed all CSO’s
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Catalyst Event

> Summer 2014: BIG Rain Event

Many Warren Buildings: Basement Flooding
> EPA Permitted 1 SSO to be Reopened
> Hired AECOM: Downtown Sewer Study
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Downtown Study 2015

> 00 many variables
>Inconclusive
>EXxpensive Solutions
»No Guarantees

WARREN 742




Comprehensive Sewer Study.
2017-2018

> Eliminate the

High Street SSO
> Alleviate Downtown Flooding
>ldentity: System Bottlenecks
Excessive |&l

> Create a Sewer System Model
A=COM




Sanitary Sewer System Map

WARREN, OHIO

RED BUN Sanitary
GRANDVIEW Sanitary Overflow Interceptor PUMP/LIFT STATIONS I:I

1 Main Streed Purnp Stallen

SOUTH WEST Trunk relief Sanitary g:"ﬁ:m:‘ﬂ:‘ﬂ;xﬂ;‘?ﬂlmn

BUTLER ROAD Sanitary Interceptor {Em ;Jr:slﬂ.“rfi—lf-';:ﬂun s
NORTH - SOUTH Interceplor 2 Vaangeown B LR Siebon

TOD AVENUE Branch of the North-South Intercepter ;::n’"g;”:;":;:: Slatien

PINE AVENUE Branch of the Bed Fun FORCE MAIN
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Task 1 Sewer System Characterization

Flow Monitoring Site Installation Form A:COM

Flow monitoring and rain gauges T

Project Job #:

installed in November 2016 e ey
36 flow monitors and 5 rain gauges [ Ep—" e,

Manhole Depth:

Installed for approximately six months et
total (November 2016-June 2017)

sor SIN:
s0r Location:
city Direction: Upstream

Deta colecton ienat 5 _Miutes
s0pepn | 40 0epm pestn

the ¢ iy H)"
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Flow Monitoring Locations
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| Warren Sewer Bounda
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Flow Meter Schematic

Downtown Area

31

SEWER KEV: LEGEND:
—— MORTH - SOUTH TRIUNK INTERCERTOR s FLOW MONTOR
—— TODAVENUE BRANCH +  FLOW MONITOR ERROR O NOT USED
LOVERS LANE BRANCH —— FLOW DIRECTION
BUCKEYE AND MchYLER BRANCH l:l BUIP STATION
RED RLIN TRUNK
FINE AVENUE BRANCH 777 RELIEFPIFE
GRANDVIEW BRANCH
BUTLER ROAD BRANCH

SOUTH WEST TRUNK RELICF INTERCEFTOR | FIGURE 34

- . WARREN SEWER CHARACTERIZATION REPCRT
WARREN L FLOW MON TORING SCHEMATIC
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Task 1 — Flow Monitoring

System Characteristics Identified

1. Capacity issues

2. ldentified tributary areas with large I/l contributions
3. High I/l percentage calculations

4. Inconsistent pump Station operations

5. River inflow and infiltration

WARREN 742, A=COM




Task 1 — Flow Monitoring

Total Flow at Main St PS = Fm2sA + Fm258
Comparison with Main St PS Capacity.

» Average Dry Weather Day.: SMGD
» Peak Flow recorded on Jan 12, 2017: 7T3SMGD

TOTAL FLOW TO MAIN 5T PS

d i

01/03/2017 Peak

12/18/2016 01/12/2017
12/27/2016

+ Main St PS @ 4 PUMPS

Flow (MGD)

WARREN 742,




Champion vs. Warren

the city of
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Task 1 — Flow Monitoring

Flow from Champion
FM located upstream of permanent
meter pit
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Task 1 — Elow Monitoring
Flow from Champion

» Average Dry Weather Day ~ TIMGD 6% WPC Design Flow
» Peak Flow recorded on Jan 12, 2017 ~ 16MGD
37.5% WPC Peak Flow

Peak
01/12/2017

12/27/2016 01/03/2017




Task 1 — FM Report

FM 1 Jan. 3rd Storm

Rain Data DWF e=—FM Data

TOTAL RAINFALL = 1.35"
SANITARY INFLOW VOLUME = 2.05 MG

o
o
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o
<
2
e
w

Rainfall (inches)

o
w
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Task 1 — FM Report

Inflow Volume Linear Reqgression

y=747x-23348
R? = 0.8666

8

g

£
]
E
8
1]
E
=
g
3
=
=

1.0

Rainfall Depth (in.)

Estimates
depression storage
Minimum rain that
causes a response
Predict Inflow
Calculate Wet
Weather I/l Ratio
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Task 1 — FM Report
Wet Weather Flow Dry Weather Flow

Average Dry Weather Flow
Weekday Weekend
(MGD) (MGD)
60 ) ) 0.389 0.404 ! L 805
159 . . ; ; 0.885 0.892 . . 76.6
146 ) ) : L 2218 1.750 ] . 69.8
249 . , K . 0.192 0.209 . . §0.7
236 i ] N L 0.260 0.237 . L 9.5
320 ] , ] ] 0.237 0.149 . . 9.3
172 i ] y ! 0.079 0.074 | ! 68.1
60 , ] ] ] 3.346 3.339 . . 67.0
FM 8+33 264 ) . h L 0.440 0.352 - - 66.4
EM 23 202 ) . . ] 0.757 0.787 . . 657
FM 4 168 ] } ] ) 5.948 6.832 - : 646
EM S c1 . _ _ _ 1.333 D0.858 . . 64.4
FM 31 40 . . ! ) Ll - - 63.8
EM 19 141 0.203 0.203 X . 535
FM 24 158 0.039 0.039 ! ! 62.8
M 14120 864 0.595 0.508 . . 617
=VETI 21 0.116 0.117 I ] 59.9
M 33 249 0.160 0.182 . . 59.6
EV10 08 0.058 0.053 I ] 59.1

2.443 2.976 . . 58.6
m ii ;i; 0.346 0.380 . L 57.9

0.040 0.048 . . 57.7
FM 25a 12010 5203 5208 : _ —
FM 14 1083 0.058 0.076 . . 545
M 16 3096 0.147 0.183 I L 536
Fm8 264 - - : : 0.137 0.135 . . 536
FM 5a 325 . . . . 0065 EEe ' ; =
FM 3a 1578 4 . . i ool o7 A7 A
FM 11 6827 . . . . 0100 0.136 i ] 438
FM 1 669 . ~ . . 0.078 0.098 ) ) 385
FM 18 1356 . ; , , 0.345 0.799 I L 378
FM 3b 64 : . . : 0.157 0.150 . . 32.8
FM 37 3329 . i . . 0.357 0.378 k ] 26.9

WARREN /2.

Flow Meter | Area (acres)

Average | (%)




Task 1 — FM Report

Wet Weather Flow

WARREN 742
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2015 Model - 7.5 miles
2018 Model - 70 miles

WARREN 742,

BI=]

Legend

& 2015 Junctions

2015 Conduits

@ Manholes
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kK 2 - Hydraulic Modeling
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Task 2 - Hydraulic Modeling

recorD oF . SUNAMIT ST. SEWER AND CONNECTIONS
t‘-.:.:\.[_\.'a .!L P JAN Ee NV . awo mwpisa ar | AL LW | ) Y P |
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Toe Con e 2
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Task 2 - Hydraulic Modeling
A 1l

Age of Sewer

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

| /
WARREN 742,




Task 2 - Hydraulic Modeling

Model Calibration

. Utilized PCSWMM 6.1 Utilized NEORSD
Modeling Standards

Peak Flow Comparison
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LEAK'Y MANHOLE -
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.o 0.0 400 S0 .0
Observed Peak Flow (MGD)
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Task 2 - Hydraulic Modeling

AE 3 T -t LR e
) = -4 'K -'-,iJI'L" L Wl | e e s ™ 5 o thehcdict o
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area e .
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* Ssurface r t,l__ .|
depression | k' : :L g

groundwater SRy

‘}':f VWamren FM

d 2 Junclions

Conduits

WARREN 74,



Task 2 - Hydraulic Modeling

Groundwater Effects

"““"""""""'-—ﬁ ""’""Wn-_._.—’
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Task 2 - Hydraulic Modeling

Issue = Inconsistent pump
Station operations

Solution = Created a time series
that alters the pump curve

e Factor of O = off, Factor
of 1 =on

A=COM




Task 2 — Other System Investigations

SE Sewer
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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

9. Unknown Factors — flow restrictions, extra sources of I/l

Inaccurate record drawings, covered or buried manholes

A=COM



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.

A=COM



Alternatives Report

L_evel 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
- O 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.

A=COM







HGL

Iresert2 = 863 1 ft Iresert? = 863 93 ft Irusert2 = &fid 44 fr Iresert? = 865 13 ft Iresert? = 865 57 ft Irusert? = 8R6 4t Iresert? = SRE B3 ft Irusert2 = 867 06 fr Irusert? = 867 43 ft Irusert? = 865 16 ft Inwert2 = 865 05 fr

45” x 33”
Egg Shaped Sewer

/
Parallel Sewer Franklin Street Relief

] 200 400 E00 200 1000 1200 1400 1600
Junction NS-875 Junction N&-820 Storage MAINZ Junction NA-G84 Junction NS-E85 Junction NS-830 Junction NS-300 Junition NS-305
Iresert Elew. = 852,14 ft Iresert Elew. = 262,39 ft Iresert Elew ., = 864,42 ft Irvwert Elew . = BES 12t Irvwert Elew . = 28557 ft
090972012 09:15Phd 09/09/2012 09:25Ph 0992012 02:45Ph4 0992012 10:10Pk4 09972012 11:25PM

1800 2000

Junction NS-410 Junction HS-315 Junction RR-E70 Junction RR-560
Irvvert Elew . = 2EE 4 Irvvert Elew . = 2EE.E9 ft Irvwert Elew . = 26706 ft Irvert Elew . =2ET7.49 ft Irvert Eles. = 869,25 ft Iresert Elew. = 265,16 ft Iresert Elew. = 262,79 ft
090972012 09:20PM 090972012 11:40Ph 09/M09/2012 02:25PM 090972012 02:40Phd 090972012 02:25Ph 09/09/2012 02:40 Phd 09/09/2012 09:10 Pk
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Warren Current Sewer Project Schedule

EPA Requirements

> David Grohl Alley Rehablilitation — January 1, 2020
> I/l Pilot Study — January 1, 2020

> Frankiin Street Relief - December 1, 2020

> I/l Expanded Study - January 1, 2021

> Perkins Park Parallel Relief Sewer - June 1, 2021

The Sewer System Model allows Warren to make
belter decisions as we move throtugh projects.

WARREN 742, A=COM



Questions?

A=COM
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