
COLLECTION REHAB 

AND MAINTENANCE

THURSDAY 3/30/17

1:30 PM TO 5 PM

Please, put your cell phones on 
vibrate during sessions 

and, take calls to the hallway

We’re Glad 

You’re Here!

Schedule at http://mobile.prwa.com



COLLECTION REHAB AND 

MAINTENANCE

BRYON KILLIAN, PE

BKILLIAN@ENTECHENG.COM

ROBB KALBACH

RHK3@USGINC.NET



REMIND ME.. WHAT IS THE PRESENTATION 

ABOUT?



COURSE OUTLINE

• PART 1 – WASTEWATER COLLECTION SYSTEM OVERVIEW

• KILLIAN; APPROX. 50 MIN.

• QUESTIONS;  APPROX. 10 MIN.

• QUIZ;  APPROX. 10 MIN.

• BREAK;  APPROX. 15 MIN.

• PART 2 – COLLECTION REHABILITATION AND MAINTENANCE

• KALBACH;  APPROX. 50 MIN. 

• QUESTIONS;  APPROX. 10 MIN.

• QUIZ;  APPROX. 10 MIN.

• BREAK;  APPROX. 15 MIN.

• PART 3 – RESOURCES AND BUDGETS

• KILLIAN & KALBACH; APPROX. 20 MIN.

• QUESTIONS;  APPROX. 10 MIN.

• QUIZ;  APPROX. 10 MIN.



PART 1 - WASTEWATER 

COLLECTION SYSTEM 

OVERVIEW





WASTEWATER

ON THE WASTEWATER SIDE, THE REPORT CARD GRADED THE NATION’S CLEAN

WATER INITIATES A D+. THE REPORT NOTES THAT YEARS OF TREATMENT PLANT

UPGRADES AND MORE STRINGENT FEDERAL AND STATE REGULATIONS HAVE

SIGNIFICANTLY REDUCED UNTREATED RELEASES AND IMPROVED WATER QUALITY

NATIONWIDE. 

IT IS EXPECTED THAT MORE THAN 56 MILLION NEW USERS WILL BE CONNECTED TO

CENTRALIZED TREATMENT SYSTEMS OVER THE NEXT TWO DECADES, AND AN

ESTIMATED $271 BILLION IS NEEDED TO MEET CURRENT AND FUTURE DEMANDS, 

ACCORDING TO THE EPA. 

THROUGH NEW METHODS AND TECHNOLOGIES THAT TURN WASTE INTO ENERGY, 

THE NATION’S 1,269 BIOGAS PLANTS WILL ALSO HELP COMMUNITIES BETTER

MANAGE WASTE THROUGH REUSE. THE REPORT CARD ALSO NOTES THAT

WASTEWATER TREATMENT DEMAND WILL INCREASE BY 23 PERCENT BY 2032.







INSPECTION CHALLENGES: LACK OF 

ACCURATE SYSTEM DRAWINGS /AS-BUILT



INSPECTION CHALLENGES: LACK OF 

ACCESS (IN THE STREET)



INSPECTION CHALLENGES: LACK OF 

ACCESS (NOT ON THE STREET)



INSPECTION CHALLENGES: CONFINED 

SPACE / HAZARDOUS ENVIRONMENT



INSPECTION CHALLENGES: COST



INSPECTION CHALLENGES: CONDITIONS CHANGE



WHY 

INSPECT?



MAIN GOALS

• PREVENT PUBLIC HEALTH HAZARDS

• COMPLY WITH REGULATIONS

• MINIMIZE COMPLAINTS

• EFFICIENTLY USE FUNDS (LIMITED

BUDGETS)











HYDROGEN SULFIDE - ODOR

• HYDROGEN SULFIDE (H2S) IS A PRODUCT OF

STALE SEWAGE AND HAS A ROTTEN EGG SMELL.

• ODORS OCCUR WHEN WASTE WATER PH 

ALLOWS HYDROGEN SULFIDE TO EVOLVE FROM

LIQUID PHASE HYDROSULFIDE (HS-).

• STEAK, CHEESEBURGER, AND 3-DAY OLD

NACHOS.

• O2

• NOX

• SOX

Chart from: 
http://www.magnesiaspecialties.
com/Thioguard/thio_direct.htm



HYDROGEN SULFIDE - CORROSION

• CERTAIN BACTERIA CONVERT HYDROGEN SULFIDE (H2S) TO SULFURIC

ACID, WHICH IS VERY CORROSIVE TO ELECTRICAL EQUIPMENT AND TO

CONCRETE, IRON, AND STEEL. 

CHART FROM: HTTP://WWW.MAGNESIASPECIALTIES.COM/THIOGUARD/THIO_DIRECT.HTM





OK, ITS IMPORTANT – SO 

WHERE DO I START MY 

INSPECTIONS? 

HOW ABOUT THIS MH?



MAPPING

• YOU MUST KNOWN WHAT YOU HAVE

BEFORE YOU CAN INSPECT AND

ASSESS ITS CONDITION! AT LEAST AN

IDEA.

• EXISTING MAPPING / AVAILABLE

DATA

• FIELD LOCATE MH / PUMP

STATIONS / OVERFLOW POINTS

(CSO & SSO) / CRITICAL

MONITORING POINTS / ETC.

• NAME EACH FACILITY.

• OPERATOR UPDATES – THEY

KNOW MORE THAN WHAT IS ON

THE MAP.



MAPPING

• EXISTING MAPPING VERSUS OBSERVED CONDITIONS

• IT’S ON MY MAP BUT I CAN’T FIND IT!

• NEED RELIABLE DATA

• DO YOU THINK IT IS THERE?

• YOU KNOW IT IS NOT THERE.

• IT IS POSSIBLE IT IS THERE.











WHY NOT STICK WITH THE OLD WAY 

(USE THE AVAILABLE MAPPING)?

• UNFORTUNATELY, THE WIDE VARIETY OF MAPS AND THE DIVERSITY OF

THEIR SCALES AND DESIGNS AT OUR DISPOSAL MAKE IT EXTREMELY

DIFFICULT TO ACCESS, USE, AND MAXIMIZE THE VALUE OF

INFORMATION THEY CONTAIN.

• GIS IS AN INTEGRATING TECHNOLOGY; IT INTEGRATES ALL KINDS OF

INFORMATION AND APPLICATIONS WITH A GEOGRAPHIC COMPONENT

INTO ONE MANAGEABLE SYSTEM. 



MAPPING

• 100% COMPLETE SEWER MAP

• LOCH NESS MONSTER, BIG FOOT, ALIENS.

• CONTINUALLY UPDATE AND REVISE.



BOROUGH OF ORWIGSBURG

• 0.35 MGD CONTACT STABILIZATION



I HAVE LOTS OF 

INFORMATION ON MY 

COLLECTION SYSTEM









GIS DATABASE DEVELOPMENT

LENGTH DIAMETER MATERIAL LENGTH DIAMETER MATERIAL

300.91484559007 8.00 Terra Cotta 316.00723316314 8.00 PVC

349.53268615516 8.00 Terra Cotta 192.46507606507 8.00 PVC

397.84812818151 8.00 Terra Cotta 130.95226037021 8.00 PVC

399.93100990895 8.00 Terra Cotta 234.69156065816 8.00 PVC

211.22174587562 8.00 Terra Cotta 234.61219123264 8.00 PVC

189.44882444467 8.00 Terra Cotta 135.07897573245 8.00 PVC

137.64338389120 8.00 Terra Cotta 399.69713854780 8.00 PVC

274.24397077654 8.00 Terra Cotta 161.13741942872 8.00 PVC

231.53643256467 8.00 Terra Cotta 77.44421231525 8.00 PVC

248.73181089043 8.00 Terra Cotta 29.09992361825 8.00 PVC

252.68847715601 8.00 Terra Cotta 244.46300544946 8.00 PVC









EASIER TO CHEW

• THE SANITARY SEWER SYSTEM SHOULD BE

BROKEN DOWN INTO BASINS (MULTIPLE PUMP

STATIONS) AND LATER POSSIBLY SUB-BASINS

FOR FUTURE INVESTIGATION.





I DON’T HAVE GIS 

AND MY BOARD 

WONT PAY FOR IT







EXCEL LIMITATIONS

1. NO SYSTEM MAP ASSOCIATED WITH THE DATABASE. NEEDED TO USE PAPER

MAP IN CONJUNCTION.

2. HAD MULTIPLE VERSIONS OF SPREADSHEET/DATABASE.

3. COULD NOT LINK PAPER OR ELECTRONIC DOCUMENTS.

4. COULD NOT EASILY HAVE MULTIPLE USERS.











HOW ABOUT A 

BRIEF OVERVIEW 

ON I&I?



QUICK REVIEW: INFILTRATION (GROUND WATER)

• INFILTRATION – “THE TOTAL

EXTRANEOUS FLOW ENTERING A

SEWER SYSTEM OR PORTIONS

THEREOF, EXCLUDING SANITARY

SEWAGE, BECAUSE OF POOR

CONSTRUCTION, CORROSION OF

THE PIPE FROM THE INSIDE OR

OUTSIDE, GROUND MOVEMENT

OR STRUCTURAL FAILURE

THROUGH JOINTS, POROUS

WALLS OR BREAKS.”

• WPCF MOP NO. FD-5



QUICK REVIEW: INFLOW (SURFACE WATER)

• INFLOW – “THE EXTRANEOUS

FLOW WHICH ENTERS A

SANITARY SEWER FROM SOURCES

OTHER THAN INFILTRATION, SUCH

AS ROOF LEADERS, BASEMENT

DRAINS, LAND DRAINS, AND

MANHOLE COVERS. INFLOW, IN

SHORT, IS USUALLY MAN MADE

AND INTENTIONAL.”

• WPCF MOP NO. FD-5



I DON’T HAVE I&I!

• EVERY SANITARY SEWER SYSTEM HAS SOME I&I EVEN NEWLY CONSTRUCTED

SYSTEMS.

• FOR NEW CONSTRUCTION, THE LEAKAGE EXFILTRATION OR INFILTRATION SHALL

NOT EXCEED 100 GALLONS PER INCH OF PIPE DIAMETER PER MILE PER DAY

FOR ANY SECTION OF THE SYSTEM

• PADEP DOMESTIC WASTEWATER FACILITIES MANUAL (10/97), PAGE 20

• 3 MILE (15,840 FT) OF 8-INCH SEWER PIPE WOULD EQUATE TO 2,400 GPD OF

INFILTRATION



A LITTLE WATER NEVER HURT ANYONE.

• PROBLEMS ASSOCIATED WITH EXCESSIVE I&I:

• BASEMENT BACK-UPS

• $ - RESULT IN LITIGATION & POTENTIAL LIABILITIES

• SYSTEM DETERIORATION

• $ - SYSTEM REPAIRS / UPGRADES (QUANTITY AND

QUALITY)

• CATASTROPHIC FAILURE

• UNDERMINING OF PIPING/STRUCTURES



CONNECTION SKETCH



INFLOW 

& MH COVERS

• TESTS MADE ON MANHOLE COVERS SUBMERGED IN ONLY 1-INCH OF WATER

INDICATE THAT THE LEAKAGE RATE PER MANHOLE MAY BE FROM 20 TO 75 

GPM DEPENDING ON THE NUMBER AND SIZE OF HOLES IN THE COVER.

• RAWN, A.M., “WHAT COST LEAKING MANHOLE?” WATERWORKS AND SEWAGE, 

VOL, 84, 12, PG. 45, 1937.

• MH PENETRATING PICK HOLES ARE COMMON HOLES IN COVERS.

• SOLID WATERTIGHT COVERS ARE TO BE USED WHENEVER THE MANHOLE TOPS

MAY BE FLOODED BY STREET RUNOFF OR HIGH WATER.

• PADEP DOMESTIC WASTEWATER FACILITIES MANUAL (10/97), PAGE 20

• MH DISHES



HOW BAD IS MY I&I?



DO I HAVE A PROBLEM WITH I&I?

• QUICK & DIRTY.

• DMRS AND CHAPTER 94 
REPORT

• HYDRAULIC LOADING

CHART

• 3-MONTH MAX. VERSUS

ANNUAL AVERAGE FLOW

• REVIEW FLOW PER EDU 

HTTP://WWW.DEP.PA.GOV/BUSI

NESS/WATER/CLEANWATER/W
ASTEWATERMGMT/PAGES/WAS

TELOAD-MANAGEMENT.ASPX. 
TEMPLATES FOR ANNUAL

WASTELOAD MGMT. REPORT.

• PUMP STATIONS

• HOUR METERS

• DRAWDOWN TEST

• ARE THE PUMPS

PROPERLY WORKING?

• KNOWN OVERFLOWS

• EXCEED HYDRAULIC

CAPACITY / BLOCKAGES

http://www.dep.pa.gov/Business/Water/CleanWater/WastewaterMgmt/Pages/Wasteload-Management.aspx






WHATS THE BEST WAY 

TO MINIMIZE 

MAINTENANCE AND 

MANAGE MY 

COLLECTION SYSTEM?



NEW CONSTRUCTION

• PRE-CONSTRUCTION MEETING:

• REVIEW OF CONTRACT DRAWINGS

• REVIEW OF CONTRACT SPECIFICATIONS

• REVIEW SHOP DRAWING

REQUIREMENTS

• REVIEW TESTING REQUIREMENTS

• REVIEW PERMITS REQUIREMENTS

• PA 1 CALL FIELD MARK-UPS

• WALK THE JOB



LEGAL AUTHORITIES AND CONTROL

• ORDINANCES/RESOLUTIONS & AGREEMENTS

• HOW CAN PAPERWORK HELP MANAGE YOUR COLLECTION

SYSTEM?

• DESIGN REVIEW

• SEWER RULES AND REGULATIONS / ORDINANCES (UP-TO-DATE) 

• CONTROL OF IMPROPER (ILLEGAL) CONNECTIONS

• CONNECTION PERMITS.

• LATERAL AND SEWER EXTENSION INSPECTION



PART 2 – COLLECTION 

REHABILITATION AND 

MAINTENANCE 





TERMS & DEFINITIONS

• STORM, SANITARY & COMBINED SEWERS

• INFLOW & INFILTRATION (I&I)

• CLOSED-CIRCUIT TV (CCTV)

• PIPELINE ASSESSMENT & CERTIFICATION PROGRAM (PACP)

• TRENCHLESS PIPE AND MANHOLE REHABILITATION

• CURED-IN-PLACE-PIPE (CIPP)

• NASSCO

• WHY SO IMPORTANT?



SAFETY

• BEHIND THE SCENES

• STATE CERTIFIED SAFETY
COMMITTEE

• FULL-TIME SAFETY
PROFESSIONAL

• DAILY JSA PER JOBSITE

• CONFINED-SPACE
CERTIFICATIONS

• AIR MONITORS

• RETRIEVAL TRIPODS

• LOS

• CERTIFIED FLAGGERS





INFLOW AND INFILTRATION

• FOUR PRIMARY SEWER COMPONENTS:

• MAINLINES, LATERALS, LATERAL CONNECTIONS & MANHOLES

• UNDERGROUND WATER MIGRATION

• FRENCH DRAIN EFFECT

• WET-WEATHER AND SPIKED FLOWS



FLOW AND RAINFALL MONITORING 

DO I MAINLY HAVE I OR I?

• METHODS FOR DETERMINING QUANTITY OF INFLOW

• GRAPH WASTEWATER FLOWS AND DENOTE PRECIPITATION AND

SPIKES WITHIN THE GRAPH.

• METHODS FOR DETERMINING QUANTITY OF INFILTRATION

• NIGHTTIME FLOWS DURING DRY WEATHER CONDITIONS.





NO MAGIC BULLETS



I & I INVESTIGATION

• MAINLINE CCTV

• LATERAL CCTV

• MANHOLE INSPECTION

• SMOKE TESTING

• DYE TESTING

• FLOW-METERS / RAIN-

GAUGE

• WET-WEATHER

INVESTIGATION



WET WEATHER / NIGHT TIME INVESTIGATIONS

• WET WEATHER

• SELECT MANHOLES

• NIGHT TIME

• SELECT MANHOLES



SMOKE TESTING 

• AN EASY AND COST EFFECTIVE

METHOD TO IDENTIFY I&I.

• SMOKE TESTING CAN IDENTIFY

ILLEGAL CONNECTIONS, STORM

WATER CROSS CONNECTIONS, 

ABANDONED LINES NOT

PROPERLY PLUGGED, CRACKED

PIPES, AND BAD SERVICE

CONNECTIONS.

• PROPER TRAP DOES NOT ALLOW

SMOKE TO ENTER.



MANHOLE COMPONENTS

• FRAME / COVER

• CHIMNEY

• CONE / CORBEL

• BARREL SECTION

• BENCH

• CHANNEL / INVERT

• INLET / OUTLET PIPE



INSPECTION FORM

• PICTURES

• DIAGRAM

• CONSTRUCTION METHOD / 
MATERIAL

• CORROSION AND PH TEST

• SETTLEMENT / WASHOUT OF FINES

/ VOIDS

• STRUCTURAL INTEGRITY

• ACTIVE / INACTIVE LEAKS

• WATERMARKS

• MINERAL DEPOSITS

• DROPS

• FLOW

• CONDITION OF STEPS



TRICKS OF THE TRADE

• DAILY CATALOG

• DIGITAL EVERYTHING

• PICTURES, PICTURES AND MORE PICTURES

• MACP

• SPECIAL ATTENTION TO FRAME AND COVER

• SET A PLUG

• CREW CHIEF



MANHOLE VISUAL INSPECTIONS





CLEANING, INSPECTION AND ASSESSMENT

• CLEANING

• SAGS

• TROUBLE AREAS

• ROOTS

• CRITICAL SERVICE AREAS

• HOSPITALS

• SCHOOLS

• PRISONS

• MH AND PIPE INSPECTION

/ ASSESSMENT

• STAFFING AND EQUIPMENT



FLUSHING

• HOW TO FLUSH?

• SCREEN & VACUUM

• PUMP SIZE & SPEC

• “FLYING BLIND”

• VALUE OF COMPETENCY

• ROOT CUTTING

• PROTRUDING-TAP CUTTING





EASEMENT WORK



LIGHT & HEAVY CLEANING





CCTV INSPECTION

• CERTIFIED OPERATOR - PACP

• MAX SPEED = 30 FT / MIN

• TRACKED, WHEELED, BOAT

AND LATERAL LAUNCHING

SYSTEMS

• PAN, TILT & ZOOM CAMERA

• DVD, VIEWING SOFTWARE, 

REPORT & INDEX



LATERAL LAUNCH



DECODING YOUR TV REPORTS

• UNDERSTAND THE DEFECT CODING

METHOD USED.

• HOW TO PRIORITIZE REPAIRS?

• IMMEDIATE STRUCTURAL REPAIRS (ASAP)

• STRUCTURAL REPAIRS (PRIORITIZE / COST)

• MAJOR SOURCES OF I&I (PRIORITIZE / 

COST)

• MINOR SOURCES OF I&I (PRIORITIZE / 

COST)



CRACKED OR 

CRUSHED PIPEMISSING PIPE

MULTIPLE CRACKS, 

PIECES MISSING
LEAKING JOINT





TYPICAL SEWER MAIN DEFECTS

• PROTRUDING LATERAL

CONNECTIONS

• BROKEN PIPE

• SAGS

• MISALIGNMENT

• SEPARATED JOINTS



DYE TESTING

• VERIFICATION OF

SUSPECT SOURCES

• ROOF LEADERS

• STORM INLETS

• UNKNOWN PIPES





NOW THAT WE’VE FOUND THE PROBLEM….

• HOW DO WE FIX IT?

• DIG AND REPLACE

• COSTLY, INCONVENIENT, BUT SOMETIMES NECESSARY

• TRENCHLESS REHABILITATION

• “NO-DIG” OPTION

• TEMPORARY OR PERMANENT FIX?



MAIN LINE REPLACEMENT VERSUS 

REHABILITATION

• CONDITION OF EXISTING PIPE / MANHOLES / LATERAL PIPING

• CONSTRUCTABILITY OF NEW PIPE

• NUMBER OF LATERALS

• RESTORATION / PERMITTING REQUIREMENTS

• JOB SIZE AND NUMBER OF CONTRACTORS



MANHOLE GROUTING 101

• 100 TYPES OF GROUT

• “CHEMICAL MANHOLE GROUTING”

• HYDROPHOBIC VS. HYROPHILIC

• PRODUCT SELECTION BASED ON:

• LEAK FLOW-RATE

• SOIL / BACKFILL CONDITION

• IS GROUT SOLE REHAB?

• BUDGET





MANHOLE REHABILITATION

• “LOW-LYING FRUIT”

• COST-EFFECTIVE

• GROUTING

• CEMENTITIOUS VS EPOXY SPRAYS

• SELECTION CRITERIA

• CHIMNEY SEAL



MONOLITHIC CEMENTITIOUS COATING

• PRESSURE WASH

• STOP LEAKS

• PROFILE HOLES

• SPIN-CAST

• BENCH / CHANNEL

• HARD WITHIN HOURS



WHAT IS HYDROGEN SULFIDE (H2S)?

• ACIDIC GAS

• POISONOUS, 

FLAMMABLE, 

COLORLESS, ROTTEN

EGGS

• COMES FROM ANEROBIC

DIGESTION (NO OXYGEN)

• CREATED IN

FORCEMAINS



HYDROGEN SULFIDE - CORROSION

• CERTAIN BACTERIA CONVERT HYDROGEN SULFIDE (H2S) TO SULFURIC

ACID, WHICH IS VERY CORROSIVE TO ELECTRICAL EQUIPMENT AND TO

CONCRETE, IRON, AND STEEL. 

CHART FROM: HTTP://WWW.MAGNESIASPECIALTIES.COM/THIOGUARD/THIO_DIRECT.HTM



CORROSION PROBLEM



2ND MANHOLE FROM FORCEMAIN



H2S DAMAGE

• USUALLY LOCALIZED NEAR

FORCE MAIN DISCHARGE

POINTS

• REHABILITATION OF H2S 

PRONE STRUCTURES IS

EXPENSIVE



CONCEPT OF SLIP LINING

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.ellingsoncompanies.com/portfolio-item/lakeside-foods-sliplining/&ei=IWcuVdq5ENTZsASIiYGwCw&bvm=bv.90790515,d.cWc&psig=AFQjCNEBtc8BuLMTKYiJ107dy-jRPcl9iw&ust=1429190817515918
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=&url=http://www.ellingsoncompanies.com/portfolio-item/lakeside-foods-sliplining/&ei=IWcuVdq5ENTZsASIiYGwCw&bvm=bv.90790515,d.cWc&psig=AFQjCNEBtc8BuLMTKYiJ107dy-jRPcl9iw&ust=1429190817515918






IMPORTANCE OF POST-CCTV

• INSTALLATION INSPECTION

• POST-CCTV VERIFICATION





CURED-IN-PLACE SECTIONAL REPAIR

• “SURGICAL

APPROACH”

• COST-EFFECTIVE

• 2’-20’ REPAIRS





CURED-IN-PLACE SECTIONAL REPAIR



LARGE DIAMETER PIPE REPAIR







LATERAL REHABILITATION

• LATERALS REHABILITATION HAVE BEEN GIVEN LESS

ATTENTION IN THE PAST DUE TO:

• LACK OF ADEQUATE INSPECTION FOR SMALL DIAMETER LINES

• LACK OF ADEQUATE REHABILITATION METHODS FOR SMALL

DIAMETER LINES

• COMPLEX ISSUES OF OWNERSHIP AND MAINTENANCE

• TRANSITIONS FROM 4 TO 6-INCHS

• BENDS

• USUALLY UP TO 45 DEGREE WITH LINERS.



OTHER SOLUTIONS

• PIPE BURSTING

• NEED TO RE-CONNECT LATERALS

• SLIP-LINING

• GROUT THE ANNULAR SPACE

• LATERAL LINING



CONTRACTING

• IDENTIFY BUDGET – SELECT REHABILITATION

• CLARIFY SCOPE

• ACCESS, TRAFFIC CONTROL, BYPASS PUMPING, DUMP SITE, LIGHT

/ HEAVY CLEANING, WATER SOURCE, COMPLETION TIMEFRAME, 

WET WEATHER, CERTIFIED OPERATOR, DELIVERABLES

• AVOID “SOLE-SOURCING”

• ECONOMIES OF SCALE



3RD PARTY NEW CONSTRUCTION TESTING

• FLUSH AND CCTV NEW PIPES

• MANDRILL / LASER PROFILE

• PRESSURE TESTING

• VACUUM TEST MANHOLES



GOOD PRACTICES

• PUBLIC NOTIFICATION OF FLUSHING / SMOKE TEST

• DOCUMENT LATERALS WITH ISSUES, FOR FUTURE NOTIFICATIONS

• IDENTIFY SAGS, SEVERE OFFSETS, ROOTS

• CCTV NEW CONSTRUCTION PIPES

• PUMP STATION GRIT REMOVAL / VACUUMING



PART 3 - RESOURCES AND 

BUDGETS



RESOURCES AND BUDGET

• BUDGET PROCESS

• RATE SETTING, BUDGETARY POLICIES AND FINANCIAL

HISTORY

• HISTORICAL RATE REVIEW

• OPERATING AND MAINTENANCE EXPENSE

• CAPITAL IMPROVEMENT PROGRAM OVERVIEW

• CAPITAL IMPROVEMENT PLAN



SELECTING THE RIGHT METHOD

• WHAT ARE THE PROBLEMS TO BE ADDRESSED?

• WHAT METHODS CAN REMEDY THE PROBLEMS

IDENTIFIED?

• DOES THE METHOD PROVIDE A SHORT OR LONG TERM

SOLUTION?

• DOES THE METHOD GO BEYOND JUST SOLVING THE

PROBLEM IDENTIFIED AND IS THERE AN ADDED BENEFIT?



NO MORE I&I PROBLEM?

• “I DID I&I WORK FIVE YEARS AGO AND I STILL HAVE A

PROBLEM!”

• THE REDUCTION AND CONTROL OF I&I SHOULD BE

CONSIDERED A PART OF YOUR DISCIPLINED, LONG-TERM

MONITORING AND MAINTENANCE PROGRAM. 

• NOT A ONE TIME FIX. IT’S A PROGRAM NOT A 

PROJECT.



POST-REHAB FLOW DATA

• DID IT WORK?

• PRE- AND POST REHAB

EVALUATION

• ARE THE FLOWS DOWN?

• MONITOR PEAKS

• MONITOR DURATION



MEANINGFUL CONVERSATION WITH YOUR 

BOARD

• WHAT IS NEEDED NOW VERSUS WHAT CAN BE

BUDGETED IN THE FUTURE?

• PROACTIVE VERSUS REACTIVE; THE COST OF

WAITING



QUESTIONS

BRYON KILLIAN, PE

BKILLIAN@ENTECHENG.COM

ROBB KALBACH

RHK3@USGINC.NET



REVIEW / QUIZ



COLLECTION REHAB AND MAINTENANCE

Schedule at http://mobile.prwa.com

Please, leave feedback on this session

Complete the online form at: www.prwa.com/training-survey

We are on Facebook & 

Twitter! Follow us!

Search:

P a R u r a l W a t e r

http://www.prwa.com/training-survey

