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Introduction

« America's aging water infrastructure
races against new age RDIl issues

 Traditional versus Data-Informed
Modeling

 After a model, then what next?
e Core examples Case | and Case |l
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~ Root Intrusion
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SEWER MAIN

Infiltration{[ground water fhat seeps into

the sanitary sewer through cracks or joints.

sewer through holes in manhole covers, catch
basins, or improper plumbing connections. |



Case |: Firestone Basin-Est. 1877 — Oldest System
in City of Gastonia, NC
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Firestone Basin

>42 miles of gravity sewers %

»>977 manholes Nl AT AN > - ...
3 ( : \ | — ] : — 2::::'\'; Main Included in Model
> 22 flow meters LT e e
» 1 rain gauge ety j | o cratonCener o e
/- /
S
> Some flow meters are

moved around across the A
year. Gastonia Firestone AN 3 ; “

SSES - Overview

» Downstream of the outfall | N
WaS aISO analyzed. Wlthe[rsRa‘venel
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Scope of Firestone Analysis

»Analyze the basin flow meter network
and create a representative hydraulic model

»Determine impact of recent improvement
projects

»Evaluate different design
alternatives addressing future growth
scenario, under design storm conditions
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Previous Efforts

Firestone Basin
Rain Event - May 31, 2018

Storm Data:

Max Intensity =3.72 in/HR

Storm Duration =130 min

Total Accumulation =2.00 inches

=
TP YT
“lrBEEEE g

» Data collection -
»SL-RAT
»CCTV
» Flow metering
» Jetter/VVacuum
»Mapping
»\Weather analysis
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Data Gap - Flow Meter Network

e | —

5MH-16437
- Diversion strucutre
m - Dld Data

Useful but not up to 2022

w - Data provided up to 2022
m - Issues with flowmeter data

e
] ] Structure

SMH-7183 SMH-7033 ]
_——————————
SMH-7238

SMH-6716 Ly’
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Rainfall Analysis

Design storms represent the maximum
precipitation event within a period with a
probable recurrence interval

*Only for Gastonia, NC region
»2-year event (3.41” inches per day)
»5-year event (4.28” inches per day)

Number of Rain Events

[2]
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~n

2016

2017

2018

year

2019

2020

2021

range

. 5-Year Design Storm
. 2-Year Design Storm
- 1-Year Design Storm
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Historical Analysis
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Calibrated Hydraulic Model Resu

» R- values ranges
from 2 to 16.5%

REHAB

OR

t

ts
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Alternative 1

e Alternative 1 - Parallel 2,100
inear foot 15-inch line along
Catawba Creek

 Eliminated modeled future
hydraulic issues in project area
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O Sewer Manholes
=== Gravity Sewer Main
e Alternative 1, New 15 inch Sewer Line along Catawba Creek




ecommended Alternative 1 Results — 10-Year Storm

A Outfall Sewer Capacity
— Less than 50% _

® Manholes 50% - 75%
0 © Surchaged Manholes 75% - 99%

‘ Hydraulic Issues 100%
7 R
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Case lI: City Of Goldshoro Sanitary Sewer System

» 230 miles of gravity
sewers

» 26 lift stations
» 18 miles of force mains

» 1 wastewater treatment
plant

» Lift stations on the sewer
system’s west and
south-west sides, and
major interceptors fall
near or on FEMA flood

Critical Interceptors

Zone Type

hazard area
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Asset and Inventory Assessment

| £
\”&mg

» One-fifth of gravity mains
and manholes were
placed in the “Poor”
condition category

» One-third of gravity mains -
and manholes are near
natural waters or critical g
Infrastructure -

. |
W|thersRa‘venel |Mar-Mac

Manhole Condition
@ Excellent
@  Fair
o Good
@ Poor
©  Unknown
Gravity Main Condition
Y Excellent
' e Fair
Good
— PoOr
Unknown

—— Sewer Pressurized Mains N

) Goldsboro City Limit N
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Flow and Rainfall Monitoring

fa

Ag}-?uinfuﬂ '[l 1 T | I ] L | 1 T
»Downward flow trend |- .. _
was observed ol
> Flow seems to be .
correlated with .
groundwater level and |
Neuse River depth _e

Hydrological context impacts hydraulic characterization
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Historical Hydrological Data

Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec

0 1 1 1 1 1 1 ! L 1 L T T T T T T T T T T
£ | Average GW Depth ] 184 Average River Depth ]
% -1 ) Range ] Range
c 15 3
€ 21 =
S £
c
O 3- S 12 - =
= | [
® -4 - °
< 2 9- i
= =
o -5 o
o 3
[ -
% -6 - i 3 6- g
g =
©
2 7- ] 5 :
o
O 8- -
1 1 1 1 | 1 ! 1 1 L 0 T T T T T T T T T T

Jan Feb Mar Apr May June Jul Aug Sep Oct Nov Dec

WithersRavenel

Our People. Your Success.




Hydrologic Context and
Hydraulic Characteristics
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Wet Weather



Schematic Flow Diagram

Low Groundwater Level High Groundwater Level

» Same system with equal base sanitary flow under the same storm, but different results!
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Performance Under Design Storm

Low Groundwater Level High Groundwater Level
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» Scenarios were run for 10-y, 24-h design storm event, equal to a total rainfall depth of 5.74 in
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Quantitative Comparison

Total Flood Volume (Million Gallon)
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Modeled Peak Flow (mgd)

T T T
® High GWL
® Low GWL ®
104 — 11 [ ] i
‘ °
14 ° E
[ ] ° o °
I
®
]
0.1 L d 4
L 14 ¢
L ]
S o
L]
0.01 T T T
0.01 0.1 1 10

Approximate Capacity (mgd)




Take-Home Message

Holistic analysis of hydrologic data
and system hydraulics
helps better-informed decisions on

system operation and planning
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