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Infiltration and Inflow

= Tnfiltration -
groundwater that enters
sanitary sewers

— Defects 1n sewer mains
or manholes

- Defects in private
laterals

— Connected foundation
drains or sump pumps

" Tnflow - surface water
that flows into
sanitary sewers

— Sheet flow or stream
flow into manholes

2 .
— Catch basins or area

101

INFLOW
SOURCES

INFILTRATION
SOURCES

\\\\\\‘\\\\\\\\ ~

|||||||||||||\\_‘:_._ _

STORM SEWER
CROSS-CONNECTION

® "J’$

v
I L

UENER~n

ROOT INTRUSION

ROOF DRAIN
INTO LATERAL

CONNECTION

BROKEN
HOUSE LATERAL  FAULTY LATE!
CONNECTION

i

CONN
FOUNDATION DRAIN

FAULTY MANHOLE

COVER OR FRAME STORM SEWER

CRACKED OR
BROKEN PIPE

SANITARY SEWER DHMEAI;IIgngrE 2

T
e

LEEWAY

engineering solutio



Lower iIIips
= . T

IS ;

Reglonal
Issue

%\

e
S

FORSY THE

Pump &tation Improvemesnt

E 0% Reducion

200 % Raducion

W 0Z00% Redudion

B 5530200% Reduction
Condult improvement

0% Reduchon, Gravly

/= 0 Raducton, Fontamain
— 0% Roducion, Gravly
O 00T Reducton, Fomamsin
— 02000 % Radudon, Gty
OO 30200 % Redudon, Fomamadn
— 503002 00 R ductiorn, G ravily
W 5573002 00% Redection, Fonmcamain

Targsted RDWI Bazin

|:I 0% Reduchon
&/ o ) ] =0 Reducsan
g . | ] sz Recudion

| HENRICH B 5520z oS Redution




Balanced Investments

* Growth, pipe degradation,
climate change

=~

O * Regulatory requirements
g 0§ Increase treatment costs
e N
: \
= * Seeking most cost-effective
- : regional solution (e.qg., outfall,
: Cost-effective tregatment expanslong, etc.)
= removal
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Basin Characteristics

RDII Reduction Timeframe

Area (acres)

Length of sewer main (LF)

Number of laterals

RDII Rate (gallons per acre-
day)

2025
201 acres
38,500 LF

' 915 laterals




Gladstone’s system —
how bad 1s 1t?
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1.7 MGD

RDII:
IPF: 12.5

Rate: 27,000
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RDIl: 0.4 MGD
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1.2 MGD
Rate: 11,000
gpd/in-mi

RDII:
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Gladstone Smoke-Testing

000 LF tested

86 Runs

68

239 “incidents”

A\

(~3x more than average)
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Gladstone Smoke-Testing Emissions
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West Basin CCTV Find
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Figure 4-3

Gladstone West Basin
Structural Condition




East Basin CCTV Findings
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Gladstone East Basin
Structural Condition




Gladstone I/I Reduction
Plan




Recommended Projects

1. Disconnection of inflow sources
— Satisfies DEQ Mutual Agreement and Order

2. Holistic rehab of West Basin system

3. Holistic rehab of East Basin system
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Inflow Disconnection: West
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Projects 1 & 2:
Disconnects & Storm
Extensions in West Basin
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Projects 1 & 2:
Disconnects & Storm
Extensions in East Basin




Cost-Effectiveness of Holistic Rehab

65%
20%

: E

Rehabilitation of sewer mains  Rehabilitation of sewer mains  Rehabilitation of sewer mains
only and laterals in ROW and laterals up to buildings




Cost-Effectiveness of Holistic Rehab

West Basin Project Alternatives Cost ($) 5-Year 24-Hour

Peak RDII

$ Per Gallon of I/l
removed ($/gallon

Removed (MGD)

West Basin Sewer Mains and Manholes Only $8,400,000 1.30
(20% removal)

West Basin Sewer Mains, Manholes, Laterals in R0 Ne[0[0] 2.59
the ROW (40% removal)

West Basin Sewer Mains, Manholes, Laterals to RSN eleloNe[0[e) 4.21
Private Buildings (65% removal)

East Basin Project Alternatives Cost ($) 5-Year 24-Hour
Peak RDII

removed)
$6.46/gal

$5.16/gal

$3.78/gal

$ Per Gallon of I/l
removed ($/gallon

Removed (MGD)
East Basin Sewer Mains and Manholes Only $8,750,000 1.41
(20% removal)
=SS ISEERVY ETIERY E I Gl SN $15,000,000 2.82

the ROW (40% removal)

East Basin Sewer Mains, Manholes, Laterals to 3keREs{oNe0[o 4.59
) e o

removed)
$6.18/gal

$5.30/gal

$3.95/gal



West Basin Holistic Rehab
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East Basin Holistic Rehab

Private Property -
Owner Coordination
Recommended

. ‘ Private Property -

Owner Coordination
Recommended
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Project 4: Pipe
Repairs in East Basin




Recommended Plan

Project 1. Inflow Disconnection of inflow sources on private
Disconnection property or in close proximity to storm sewers
Project 2. Storm Sewer Disconnection of inflow sources that require
extensions storm sewer extensions

AR I s Sl [l Post-Rehabilitation Monitoring and Modeling
Assessment

ol g Bl [e1a Mol Holistic rehabilitation of sewer main, manholes,
WESREES NGRS and laterals (as close as possible to the building
foundation)

Assessment 2: Post-West
Basin Rehabilitation
Assessment

Post-Rehabilitation Monitoring and Modeling

Holistic rehabilitation of sewer main, manholes,
and laterals (as close as possible to the building
foundation)

Project 4. Rehabilitation of
East Basin (20400) sewers

Assessment 3: Post-East
Basin Rehabilitation
Assessment

Post-Rehabilitation Monitoring and Modeling

$790,000

$1,310,000

$100,000

$16,000,000

$100,000

$18,100,000

$100,000

Project Cost Schedule

Design: 2022

Construction: 2023
Design: 2022

Construction: 2023
Winter 2023/2024

Design: 2024
Construction: 2025

Winter 2025/2026

Design: 2025
Construction: 2026

Winter 2026/2027



Key Inttial Steps

* Project funding

* Private I/l source policy and funding
—  City Code prohibits groundwater/stormwater

—  Numerous models for private source I/I

« Large private contributors

—  East Basin Private Property

— Manufactured Home Properties in West Basin
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East Bastn Private Property
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Private Property -
Owner Coordination
Recommended

f
ol
@ | Private Property -
- = | Qwner Coordination
/ Recommended
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Recommended Plan

Project 1: Inflow Disconnection of inflow sources on private
Disconnection property or in close proximity to storm sewers
Project 2. Storm Sewer Disconnection of inflow sources that require
extensions storm sewer extensions

AR I s Sl [l Post-Rehabilitation Monitoring and Modeling
Assessment

ol g Bl [e1a Mol Holistic rehabilitation of sewer main, manholes,
WESREE SN0 RIS and laterals (as close as possible to the building
foundation)

Assessment 2: Post-West
Basin Rehabilitation
Assessment

Post-Rehabilitation Monitoring and Modeling

Holistic rehabilitation of sewer main, manholes,
and laterals (as close as possible to the building
foundation)

Project 4. Rehabilitation of
East Basin (20400) sewers

Assessment 3: Post-East
Basin Rehabilitation
Assessment

Post-Rehabilitation Monitoring and Modeling

$790,000

$1,310,000

$100,000

$16,000,000

$100,000

$18,100,000

$100,000

Project Cost Schedule

Design: 2022

Construction: 2023
Design: 2022

Construction: 2023
Winter 2023/2024

Design: 2024
Construction: 2025

Winter 2025/2026

Design: 2025
Construction: 2026

Winter 2026/2027



Questions?

Rob Lee, PE, PMP
rob.lee@leewayengineeringsolutions.com

503-828-7542
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