
Goodbye I&I
Challenges & Lessons 
Learned Fighting I&I

By: Truckee Sanitary District
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Presentation Outline
◉ What is I&I and Why is it a Problem

◉ Who is TSD

◉ TSD I&I Monitoring

◉ TSD I&I Prevention

◉ Take Home Message

◉ Questions
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What is I&I?
In filt ra t ion  /  In flow Se rvice s
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Problems with I&I
• Spills
• Backups
• Costly Oversizing & Operation of:

Collection System
Pumping Station
Treatment System

• Fines & Claims
• Public Perception / Trust
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October 24, 2021 Rain Event
CIWQS
• 118 SSO Locations
• 15,000,000 Gallons 

Spilled
• 9,000,000 Gallons 

Reached Surface Water
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$10 ,000 / d ay
Plus

$10 / ga l for SSO’s  > 10 ,000ga l

Exam p le :
1 Day 500 ,000  ga l SSO = $10 ,000  + $4 ,990 ,000  = $5.0M

CIVIL LIABILITY for SSO’s



TSD

TRUCKEE 
SANITARY 
DISTRICT

Formed in 1906
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TRUCKEE RIVER 
&

DONNER LAKE 



215 Miles of Main
13,000 Laterals

44 Pump Stations
16 Miles of FM

TSD ASSETS



17 Permanent 
Real-Time

Flow Meter Locations

TSD ASSETS
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Lift Stations



T-TSA Interceptor 
&

Water Reclamation Plant

TSD ASSETS
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I&I Prevention

Ne w Cons t ruc t ion

Sp e c ifica t ions

Ins p e c t ion

→Vis ua l 

→Pre s s ure

→Te le vis e
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I&I Prevention 
Chimney Seals





1. Poin t  of Sa le
2. Cons t ruc t ion
3. Re as onab le    

Caus e

20

Private Lateral Testing Program
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I&I Prevention – Conditional Assessment

Mains



22

I&I Prevention

Manholes Sewer Mains
Drill & Grout Dig & Replace

Liners
Sectional Liners



FLOW MONITORING

23 Flow Meters

43 Wet 
Wells
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TSD Sewer Flows

Sewer Flows Influenced 
by Tourism

Weather (I&I)
Rain, Snow, Rain on Snow, Snow Melt
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I&I Analysis
Read Charts (Daily)
After Storm Events
1. Total Flow by Meters
2. I&I Flow by Basin (Subtract DWF)
3. I&I Flow by Basin per MH
4. I&I Flow by Basin per MH per Rainfall Intensity
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I&I Meeting

I&I Flow Response Associated with 
PPT Events
 La t e ra l Cle anou t s
 Roof Dra in  Conne c t ions
 Sum p  Pum p s
 Mahole  Cove rs
 Manhole  Ch im ne ys
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“
Gap Spec’d at 1/16”

Assume 1/64”
= 1.18 sq.in./mh
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12 MANHOLES

PUMP STATION

3 RESIDENCES
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WET WELL LEVEL

PPT INTENSITY

TOTAL PPT

Effect OF MH Sealant 2 - inch Rain Event

WET WELL LEVEL

PPT INTENSITY

TOTAL PPT
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CSRMA REPORTED OVER 25 CLAIMS FROM STUCK MH COVERS SINCE 
2020 AT APPROXIMATE $15K PER CLAIM

Stuck 
Covers?

Neck/Shoulder Strain

Back Strain

Hearing Loss
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42Standard Operating Procedures

LOW VALUE 2
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 I&I is a problem – s p ills , b ackup s , cos t ly ove rs izing

 Rainfa ll ind uce d  in flow is  re s p ons ib le  for t he  la rge s t  I&I flow 
s p ike s

 The  gap  in  m anhole  cove rs  and  fram e s  is  a  p ot e n t ia lly 
s ign ifican t  s ource  of ra in fa ll ind uce d  in flow

 A m anhole  s e a lan t / lub rican t  s e a ls  t h is  gap  wit h  m in im a l 
m a t e ria l and  lab or cos t s

 Manhole  s e a lan t / lub rican t  a ls o s t op s  od ors  and  can  re d uce  
worke r in ju rie s  d ue  t o  s t uck lid s

TAKE HOME LESSONS



I&I TAKE HOME LESSONS
“An Ounce of Prevention is Worth a Pound of Cure”
 Have Good Specs
 Inspect before Accepting
 Adopt a Private Lateral Testing Program
 Seal Manholes

Monitor Flows & Prioritize Problem Areas
 Flow Meters
 Pump Stations
 Smoke Testing 



Eric Sundale, O&M 
Sup e rin t e nd e n t

e m a il: 
e s und a le @t rucke e s an .org

Raym ond  Brown, P.E.
Dis t ric t  Engine e r

e m a il: rb rown@t rucke e s an .org

Blake  Tre s an , P.E.
Ge ne ra l Manage r

e m a il: b t re s an@t ruckee s an .org

Thank You!
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Q&A
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