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REMIND ME.. WHAT IS THE PRESENTATION
ABOUT?e

66. *Collection Rehab/Maintenance: Inspecting, identifying and repairing
collection system problems before they become major problems are an important
part of an operator’s responsibilities. This class will cover common collection

maintenance and rehabilitation techniques for system components. *Earn up to 3
WW CH.




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
*  KILLAN & KALBACH; APPROX. 20 MIN.
*  QUESTIONS; APPROX. 10 MIN.
*  QuIZ; APPROX. 10 MIN.



PART 1 - WASTEWATER
COLLECTION SYSTEM
OVERVIEW
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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 1S 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.
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INSPECTION CHALLENGES: LACK OF
ACCURATE SYSTEM DRAWINGS /AS-BUILT




INSPECTION CHALLENGES: LACK OF
ACCESS (IN THE STREET)

Source: http://www.post-gazette.com/



INSPECTION CHALLENGES: LACK OF
ACCESS (NOT ON THE STREET)




INSPECTION CHALLENGES: CONFINED
SPACE / HAZARDOUS ENVIRONMENT
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COST

INSPECTION CHALLENGES




INSPECTION CHALLENGES: CONDITIONS CHANGE
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MAIN GOALS

e PREVENT PUBLIC HEALTH HAZARDS
e COMPLY WITH REGULATIONS
e MINIMIZE COMPLAINTS

 EFFICIENTLY USE FUNDS (LIMITED
BUDGETS)

Photo: © Sebastian Kaulitzki | Dreamstime Stock Photos




Source: http://restorationeze.com




4 : " \ Source: http://www.abc.net.au



Source: http://www.abcnews.com






HYDROGEN SULFIDE - ODOR

e 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

Chart from:
« SOX 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.

| g AT pH 6.0, over 0% exisis as H_ 5.
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CHART FROM: HTTP://WWW.MAGNESIASPECIALTIES.COM/THIOGUARD/THIO_DIRECT.HTM






OK, ITS IMPORTANT - SO
WHERE DO | 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.

e  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

e EXISTING MAPPING VERSUS OBSERVED CONDITIONS
 IT'S ON MY MAP BUT | CAN'T FIND [T!

* NEED RELIABLE DATA

e DO YOU THINK IT IS THERE?S
* YOU KNOW IT IS NOT THERE.
e |TIS POSSIBLE IT IS THERE.
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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

e 100% COMPLETE SEWER MAP
LOCH NESS MONSTER, BIG FOOT, ALIENS.

» CONTINUALLY UPDATE AND REVISE.



BOROUGH OF ORWIGSBURG

SANITARY SEWER SYSTEM MAP




| HAVE LOTS OF
INFORMATION ON MY
COLLECTION SYSTEM
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GIS DATABASE DEVELOPMENT




:{3 AHO K peg- k = A= i@ fnal

| | Spads dchustment l
[E 8 tayers e -
- X | b ety Rersulls
11 Lapms: [ 4T op-moat layer b
1 4 = Marduale Locasnr [2E0900EE B384 524494, 1 28500
r\ I 2 Fiekd Vahe
1 : (DEECTID Y
Shaps Errd
WEH HD 24
[ Snglp

+

PLimp Station
i ahe

Ormnage Basin

+ o+ [l
5 [ O 50 R R R

EOREE

GPs T} 7
GPE_HEIGHT 140081
WEPECTOR Elrpon Vil
INSP_DATE YEraE
SUE_H&SIN 2
DEPTH_INV 1
WEATHER ;
GRAMD_SUAFT  Asphalt
DRMNN_PATH  Outsde
_LETTAHG Sardap Sewe
-
£ 1]
wood
Fagpds
Vg
']
FO_NUMHOLE 2
FO_HOLE 52 1
BSRREL_MAT Pr-cas Concial
BSRAEL_COW  Good
M DERAIS Lighi
INY_DERTYF M
COMMENTE Adpstment motar celsmshng
A5 _BUILTY CAGIS VWA AR T imwings'Sps tereh C-E01 - 409 b
A5 BUILT2
PHOTO1 CAGIS VWA HAR T HHPRotos 281, pg
PHITOZ CAGIS VWi WAR TP holps'28-2 o
FHOTOZ

o B

O
O

Tl
Enlach Engnesing, Inc

Chiplesy { 'E__ul._u:_e | §!-El:'l._:_l_l_.

Mistar P rome  iopmortfEMO - ir. | S dmcPantShomPro-.. | =) COIIO3 Mt .

Lomaialhy




A0 K peg- k [1= A= i Ensl

tpetsl dcgusment *

o

Lapene: | £ Toop-mal: Lages =

Pimp Station -
Plartie - Marbioks L ocason [ZE09026 503844 524494 1 28504
o Fizid Wake
DBAECTID 1
Pl
2
P paictreed Code
Strochres QA
Anads GPS 125 T am
Contours . BPS_HEIGHT 140261
MSPECTOR Elrpon Vil
INSP_DATE YEraE
SUE_H&SIN 2
DEPTH_INY 103
WEATHER Doy
GRAMD_SUAFT  Asphalt
DRMNN_PATH  Outsde
FC_LETTAHG Sardap Sewe
-
£ 1]
wood
Fagpds
Vg
']
C_MUMHOLE 2
CHOLE 52 1
BSRREL_MAT Pr-cas Concial
BARRAEL_ OO Good
NV _DERRIS  Light
INY_DERTYF M
COMMENTE Adpatment ot )
A5 _BUILTY CABIENWAYTHART\ Dimsings\SystertC-E00 - 009 1
A5 BUILT2
PHOTO1 CAGISVWATRAR TW M Protns ' 28-1. g
PHITOZ CAGIS VWi WAR TP holps'28-2 o

Yahoes
Ormnage Basin

B4t O

25

EOREE

Parcels

s

¥igber Cooes

+

o MR
|
-

-.-.-
& % g
i

O
O

:
.

Gt ity
Enlach Engnsairg, Inc

Display | Senace | Selecton |




Vi - [reswl SESCSOn
DE S ) ; 16,284 - AT N paeg e K
T I = I - :
B (601 -9 - Microsoft Dffice Document Imaging

. = — Fle Edt Vew Windaw Help
- B Layers

= B Seritary M 2 4 W e

+

A e

5 [ CIE1RI & &R

Struchures
Roads
Contours

Gl

R

EOREE

Pkl

+'i|+ -

O
O

:
.

Selechon |

2 501400 - Mcroeal




EASIER TO CHEW

* THE SANITARY SEWER SYSTEM SHOULD BE
BROKEN DOWN INTO BASINS (MULTIPLE PUMP
STATIONS) AND LATER POSSIBLY !
FOR FUTURE INVESTIGATION.




ainageAreaMap - ArcMap - ArcView
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| DON'T HAVE GIS
AND MY BOARD
WONT PAY FOR IT




HOME  INSERT  PAGELAYOUT  FORMULAS  DATA  PREVEW  VIEW
Al - -13 - A A == = ‘§ - :i_- Wean Tat teneral Had
¥' Farmat Painter ITU~E- - A === EE B MergeBiCentr = § - % * 6
AF333 v I
A B C | D E F G H K L M N Q P Q R S
+ ORWIGSBURG MANHOLE INSPECTION SUMMARY HIHS BAK
5] GENERAL COVER INSERT FRAME
Depth to | Lid Hole
Manhoke | Date Invert | Grownd Cover | Size Size Frame
L |IDNo.| No.  |[Sireet Mame Basin| Inspector | Inspected |Weather| (im) Surface  |Type of Cover Lettering Condition| (i) | PPH Holes #| (im} Drainage Path Insert Condition Adj
o [DRAINAGE AREA NO.1
] 1 2824 |Kimgs Court 1 [T.Avenosc 10430508 Diny &7 Asphalt Reguizr  |Sandary Sewer | Good X% | No 1l 0 |Outside Drainage Path Ho Good  |Mone
T 2 782 |Ridge View Drive 1 |7 Awenose 1030408 Dy ! Asphait Requiar  |Sewer Good 2 | No 0 0 JOutside Drainage Path Mo Good  JCimderE
B 3 783 |Ridgs View Drre 1 [T Awenpso 103008 Diry e Asphalt Reguir  |Sartary Sewer | Good X% | Ho 0 0 |Ouiside Drainage Path No Gond  |Concret
i 4 284 |Ridge View Dime 1 |T Avenioso 1030108 Dy 1 Asphalt Reguiar | Sandary Sewer | Good 2% | o [ 0 |Outside Drainzge Path Mo Good Concret
1wl 5 285 |Ridge View Dris 1 [T Avenoso 103008 Diny L Asphalt Regulsr  |Sandary Sewsr Good X% | No 0 0 |Ciside Drainage Path N Gond  |Mane
1] B 286 {Ridge View Dre 1 |TAvenoso 10430008 Dy ] Asphalt Regiiz  |Sewer | Good X% | No 0 0 |Outside Drainage Path Ho Good  |Brck
121 T 287 |Radge View Drie 1 |T.Avenoso 03008 Diry 104 Asphalt Regiar  |Sewer | Good % | Ho 1 0 JOutside Drainage Path Mo Good  |Bnck
I
3| ‘8 288 |Ridga View Drive 1 |DAPat J16M3 Diny 5[] Asphalt Regear  |Sewer Good 2% | No 0 0 |Outside Drainags Path s Good  |Back
14 S 914 [Woodvew Road 1 |KKilian 2908 | Dey 5% Asphatt Feguar  |Sandary Good | 2 | Me ] 0 |Ouside Drainage Path Mo Gond  |Cimder E
15 [ 291 [Woodviesw Road 1 |KKilian V2908 | Dey %8 Asphalt Fegear  |Sewer Good | 26 | Ne ] 0 |Outside Dramage Path Ho Gond  JCimder E
16 [ 2894  |Ridge View Dive 1 |KKilian 1002908 | Doy 143 Grass Reoulr  |E Gukin Good | 3% | Mo 0 0 |Possibie. Ponding Recomimend Good  |hone
m{ 12 283 |Fidge View Dre 1 |K.Killian 102908 Diny 110 Aszphalt Reguiar  |Sewer | Good 23 | Ne ] 0 |Outside Drainags Path Ho Good  |Mons
1% 1 297 |Ridgs View Deive 1 |M Kilian 12908 Diry 104 Asphait Reguiar  |Sewer Good X% | Ne J 0 |Outside Drainage Path Mo Good  JMane
i 201 [Ridge View D 1 |T-fwenpse 103008 | Dy &1 Asphalt Regéar  |Sardary Sewer Good | 26 | Ho ] 0 |Outside Drainage Path Ho Gopd  |Cancret
15 280 |Ridge View Dre 1 |TAvennse 105008 | Doy = Asphalt Peguixr  |Sepic Sewer Good | 225 | Ne 0 0 |haside Drainage Path No Goad  |Mane
1h 21 |Ridge View D 1 |Tfwenpse 03008 | Dy a2 Asphalt FRegear  |Sewer Good | 25 | Mo | 0 0 |Ouiside Drainage Path Yes Good  |Mane
17 273 {Ridge View Dre 1 |k Kilian V29 Dy a2 Asphalt Regiiz  |Sewer | God X% | Ne 0 0 |Outside Drainage Paih Ho Good  |Mone
il 72 |Couniry View Lane 1 [T.Avenose 30 Diry = Asphalt Reguiar  |Severr | Geod % | Ho =ZI 0 JOutside Drainage Path hES Good  JConcret
AT 271 [Country View Lane 1 [TAwenose | 1003008 | Dy S HAsphalt Regéar  [Sewer | Good [ 26 [ Mo ] @ 0 [Outside Drainage Path | Yes Good  |Comcret
20 270 |Redge View Dime 1 [KC Kilian 029408 Diry 185 Asphalt Reguisr | Sewer Good 2% | Ho ] 0 |Outside Drainzge Path e Good Concret
2 6% |Fidge View Do 1 |KKidlian 2508 | Dey 72 Asphalt Regex  |EA Quinn Good | 26 | Ne 0 0 |Outside Drainage Path Yes Good  |Concred
268 |Ridge View Dive 1 |KKilian 2608 | Dy [} Asphalt Regear  |Fasi Qunn Foundry Good | 2% | No ] 0 JChiside Drainage Path Yes Gond  |Concred
267 |Ridge View D 1 |MKilian 2908 | Dey 63 Asphalt Regéar  |Sewer Good | 26 [ Ne ] 0 0 JOhdside Drainage Paih Yes Good  JConcret
266 |Ridge View Dre 1 |K Kilian 120008 Dy & Asphatt Regia  |EA Quitin Good X% | Ho a 0 JOutside Drainage Path Yes Good  JCaoncre
265 [Fige View Dive 1 [Kkdlan | w2 | Dy 2 Asphalt Regéar  |Sewer Good | 26 [ Mo | 0@ @ |Ouside Drainage Fath | Yes Good  |Concred
| 2 260H  |Ridge View Deve 1 |KKilian 20006 | Dy [} Good: | 26 | Mo /] 0 JOutside Drainage Path | Mo Good  |Concred
b MH  Mar | Laferals Cost2 + i
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HOME INSERT PAGE LAYOUT FORMULAS DATA REVIEW VIEW
Connections 4| [71A ¥ rH N -

ey 3 B M2 I ¢ = BB B B =

From  From  From From Other Existing El Sort Filter ) Text to Rernaove Data  Consolidate What-If Group Ungroup Subtotal

Access Web  Tedt Sourcesw  Connections h Y Advanced  Columns Duplicates Validation ~ Analysis ~ - -

Get External Data Connections Sort & Filter Data Tools Outline

AS fr | DRAINAGEAREANO. 1
A B C AE AF AG AH

1 ORWIGSBURG MANHOLE INSPECT

ENTECH RECOMMENDATIONS COMPLETED
Manhole Gallons
1D No. No. |Street Name Maintenance Follow-up Construction Follow-up MH Repairs of Grout
DRAINAGE AREA NO. 1
315 54A  [ROW None Jnione Jnione 0
316 | 658 [ROW Locate MH R Thion 0
37 64X |ROW Replace Cover Sort LS 0
318 63A  |[ROW Install MH Dish ary 2010 0
319 81 M. Warren Street Nane | 4] Add Level || X Delete Level || ER Copy Level | | Options... | V| MWy data has headers 0
320 70 |N. Liberty Street Mone —— 0
321 |_151_ [N Walbom Avenue None ESlmy Sty I 0
322 |_141__|N_ Walbom Avenue Nane Sortby strect Name [v] |values [v] |Atoz x| 0
323 142 |M. Franklin Street None 0
324 72 |W. Tammany Street None 0
325 137 |W. Tammany Street None 0
326 [ M. Liberty Street Nane 0
327 150 |M. Walborn Avenue None 0
328 152  |N. Franklin Strest Ipstall-MHE Dish, Clean Debris fro 0
tions /

329 153 |ROW Install locking bar on inner lockin 19
330 53 |ROW Install MH Dish | ok || Cancel | ary 2010) 0
331 62 ROW Install MH Dish - . 1ary 2010) 0
332 61 ROW Investigate Watertight cover MNone USG grouted manhole (February 2010) 0
333 55A  |Long Avenue None None USG grouted manhole (February 2010) 0
334 55 Long Avenue None Seal active infiltration around pipe None 0
335 53Y  |Long Avenue (ROW) None MNone None 0
336 53X |Long Avenue (ROW) None None None 0
337 54 Long Avenue None None None 0
338 53 Long Avenue None MNone Grouted leaks at pipe connections (2006)] 24
339 528 |W. Mifflin Street (ROW) None MNone None 0
340 52A  |W. Mifflin Street (ROW) None None None 0
5Ly 52  |Long Avenue Nane Saalactivatnfitrationin MH USG grouted manhale (February 2010) 0
342 51 Long Avenue None None None 0

P}

Al



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.
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File Name

Default
Report

Image

Browse...

Liplo

bkillian

kkillian

kkillian




Manhole No: 285

Basin: 1
General Comments: o mortar 2 d frame

&I Filtration Comment ; n Frame and Cone




Manage Users

User Name

Edit Delete bkillian
Edit Delete bwilliams

Edit Delete channum
Edit Delete cseely
Edit Delete dteter
Edit Delete hedelman
Edit Delete jbrensinger
Edit Delete kkillian
Edit Delete kregan
Edit Delete MHdave
Edit Delete maquinn
Edit Delete rdudek
Edit Delete swagner
dit Delete terrenceo

Last Login
11/3/2016
4412016
4/6/2016
10/4/2016
9/26/2016
7/11/2016
5/3/2016
7/28/2016
4/29/2016
11/3/2016
3/30/2016
4/13/2016
10/17/2016
10/26/2016

Email
bkillian@entecheng.com
robert@orwigsburg.net
channum@entecheng.com
cseely@entecheng.com
dteter@orwigsburg.net
hedelman@entecheng.com
jake@orwigsburg.net
kkillian@entecheng.com
koregan@entecheng.com
drommatter@Entecheng.com
mquinn@entecheng.com
rdudek @entecheng.com

swagner@entecheng.com

toboyle@entecheng.com

Password Question

Boss of FCA Group?

Race Car #

Boss of FCA Group?

Who requested this password?
Kids Name

Dogs name

Dog Name

Boss of FCA Group?

Boss of FCA Group?

City of Office

WWho requested this password?
NFL Team

Favorite Sport

Dog

Overview | * Administration | File Manager | Manhole Inspection | Main Inspection | Lateral Inspection _

Password Answer



HOW ABOUT A
BRIEF OVERVIEW
ON I&le




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




| DON'T HAVE I&l!

* EVERY SANITARY SEWER SYSTEM HAS SOME |&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

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

W= Source: https://www.thinglink.com



A LITTLE WATER NEVER HURT ANYONE.

* PROBLEMS ASSOCIATED WITH EXCESSIVE |&l:
* BASEMENT BACK-UPS
* $ - RESULT IN LITIGATION & POTENTIAL LIABILITIES

e SYSTEM DETERIORATION

* $ - SYSTEM REPAIRS / UPGRADES (QUANTITY AND
QUALITY)

« CATASTROPHIC FAILURE

* UNDERMINING OF PIPING/STRUCTURES



______

e - ' STORM

__l'.L!-:-\ £ SEWER
Cracked or

SANITARY =" Broken Pipe

SEWER MAIN
Deteriorated Manhole

Source: https://www.nap.edu




INFLOW
& MH COVERS

Source: http://westchicago.org

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 MANHOLES" 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 |&le




DO | HAVE A PROBLEM WITH 1&l¢

* QuICK & DIRTY.

» DMRS AND CHAPTER 94 * PUMP STATIONS
REPORT «  HOUR METERS
* HYDRAULIC LOADING « DRAWDOWN TEST
CHART
* ARE THE PUMPS
*  3-MONTH MAX. VERSUS PROPERLY WORKING 2

ANNUAL AVERAGE FLOW
e KNOWN OVERFLOWS

 EXCEED HYDRAULIC
HTTP://WWW.DEP.PA.GOV/BUSI CAPACITY / BLOCKAGES

NESS/WATER/CLEANWATER/W
ASTEWATERMGMT/PAGES/WAS
TELOAD-MANAGEMENT.ASPX.
TEMPLATES FOR ANNUAL
WASTELOAD MGMT. REPORT.

 REVIEW FLOW PER EDU



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

TABLE 2-1
Hydraulic Loading Data

Berough of Orwigsburg
Wastewater Treatment Plant
MONTH 2004 2005 2008 2007 2008
Wanusary 0838 1118 ) 12086 *§ 0730 0.700
ebruary 0674 0,738 0.811 Il 0486 Cf 1.114
[larch o738 0863 | D452 ¢ 1203 ] 1426
April 0809 R3] 0.657 oot *) 05T
ay 0.684 0.431 0.531 D442 0.578
L une 0628 0.378 0.820 0,378 0.389
Liuly 0717 0.483 0538 0320 0.33%
AusaLse 1.063 0,362 0407 0.3a8 0.323
Septermnber 0.940 0.310 0.5a0 0330 0345
0741 0682 0.684 0.454 0423
vember o.Bav 0.580 1.074 0e7E 0.397
mbeer 1.109 0.880 0645 1.022 1076
NMUAL AVERAGE G815 0.857 R L:] 0615 0518 0624 0.850 684 0.709 Q.72
UMBER OF COMNECTIONS 1378 1382 1400 1410 1412 1450 1567 123 i8ar 1894
LOW per CONNECTION (GPD) 531 472 513 436 436 430 415 g7 385 38
MAX 3-MONTH AVERAGE 0815 0.840 0,623 0.BET 0:583 0.837 0871 0.818 0.851 0.G6&a
RATIO ( MAX 3-MONTH TO ANNUAL AVERAGE ) | _1.123 1,432 1.148 1.408 1.556
VERAGE OF 5-YEAR RATIOS 1.34

* Indecates the mawkmum three consscutive months




Hydraulic Loading (MGD)

FIGURE 2A

Hydraulic Loading
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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

Source: http://www.palcall.org




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




N2 45885 .

L ]
2/22/88,88:14
. BGs2. "
. u't‘";:l,;-

Source: https://www.youtube.com



TERMS & DEFINITIONS

* STORM, SANITARY & COMBINED SEWERS

* INFLOW & INFILTRATION (l&l)

e CLOSED-CIRCUIT TV (CCTV)

* PIPELINE ASSESSMENT & CERTIFICATION PROGRAM (PACP)
e TRENCHLESS PIPE AND MANHOLE REHABILITATION

« CURED-IN-PLACE-PIPE (CIPP)

« NASSCO

*  WHY SO IMPORTANT?



SAFETY

e BEHIND THE SCENES

STATE CERTIFIED SAFETY
COMMITTEE

FULL-TIME SAFETY
PROFESSIONAL

DAILY JSA PER JOBSITE

CONFINED-SPACE
CERTIFICATIONS

AIR MONITORS
RETRIEVAL TRIPODS
KON

CERTIFIED FLAGGERS

USS

tility Servicer‘:__li_':‘gmup







INFLOW AND INFILTRATION

e FOUR PRIMARY SEWER COMPONENTS:
* MAINLINES, LATERALS, LATERAL CONNECTIONS & MANHOLES

e UNDERGROUND WATER MIGRATION

e FRENCH DRAIN EFFECT

* WET-WEATHER AND SPIKED FLOWS



FLOW AND RAINFALL MONITORING
DO | MAINLY HAVE | OR I?

e METHODS FOR DETERMINING QUANTITY OF INFLOW

* (GRAPH WASTEWATER FLOWS AND DENOTE PRECIPITATION AND
SPIKES WITHIN THE GRAPH.

* METHODS FOR DETERMINING QUANTITY OF INFILTRATION

e NIGHTTIME FLOWS DURING DRY WEATHER CONDITIONS.



Flowrate

Rainfall period

v-4|

Peak

inflow

Direct
inflow

\

Estimated or measured
bypassed flow or overflows
| |
Total recorded wastewater flow

Normal dry-weather
wastewaler flow pattern
recorded before rainfall

Delayed inflow

Time in days

Domestic and
/ industrial flow




NO MAGIC BULLETS

Table 1. Gravity Sewer Systems: Percent Distribution by Pipe Material and Diameter Range

(WERE, 1004)

Diameter, inches
_ Material 41012 14020 21 to 36 37 to 54
—“n
RCP | 18 ] 0w’ | M4 ] & | 6
LoedBCP | 14 | 35 [ 61 | U | w

I A S - A S I ¥ S T
HDPE | 15 | 14 | 1 | 08 | 0 |
prer | &8s | 13 | 10 | 41 | 25 |
ACP | 38 | 16 | 13 | 51 | 0l |
Brck | 0% | 08 | 21 | 38 | 42 |
Other | 08 | 1 | 3 | v | & |

Motes: VOP =vimfied clav pipe; ECP = remforced concrete prpe; PVC = poly vyl chlende; HDFE =

migh denaty polvethylene; DI = ductile won (Imed and wnlmed); CI = cast ron (lined and unlmed); ACP

= zsbestos cement pipe.




| & [ INVESTIGATION

MAINLINE CCTV
LATERAL CCTV
MANHOLE INSPECTION

SMOKE TESTING

DYE TESTING

* FLOW-METERS / RAIN-
GAUGE

e WET-WEATHER
INVESTIGATION



WET WEATHER / NIGHT TIME INVESTIGATIONS

* WET WEATHER
 SELECT MANHOLES

 NIGHT TIME
e SELECT MANHOLES




SMOKE TESTING

AN EASY AND COST EFFECTIVE
METHOD TO IDENTIFY |&l.

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.

Source: http://www.hydrostructures.com



MANHOLE COMPONENTS

e FRAME / COVER
e CHIMNEY

« CONE / CORBEL
* BARREL SECTION
« BENCH

e CHANNEL / INVERT

e INLET / OUTLET PIPE

Source: http://www.cartegraph.com



INSPECTION FORM

e PICTURES  MINERAL DEPOSITS
e DIAGRAM e DROPS
e CONSTRUCTION METHOD / « FLOW

MATERIAL

CONDITION OF STEPS

e CORROSION AND PH TEST

o SETTLEMENT / WASHOUT OF FINES
/ VOIDS

* STRUCTURAL INTEGRITY
 ACTIVE / INACTIVE LEAKS
e WATERMARKS




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




=
ENTECH ENGINEERING, INC
MANHOLE INSPECTION REPORT

GENERAL INFORMATION

Inspector

Dhate

Location

Weather: ( ) Pry( ) Roin

Grround Siurface

{ ) Conerete () Asphalt { ) Gravel { ) Grass
Dirainage Path

. Dutside of any visible drainage path ()

Possihle ponding over manhole )

MH Diameter: ( ) 4-feet | ) Other

Depth to Invert {inches)

Insert: Insert Installed: { Pyes { Y No

I MNa™ - Recommend Insert: { 1Yes () No

MANHOLE INFORMATION:

FRA \I | A \I'l LB(BAS []j

Type of Cover: { | Regular [ ) Watertight
Cover Condition

{3 Poor( ) Good { ) Very Good { ) Cracked
{ § Missing { ) Newsds immediate repair
Dimension: PPH: () Yes( ]| No
Holes im Cover: { ) Mumber{ ) Size
Lettering Adj

Type of Adj

Frame Condition

{3 Poord Y Good { ) Very Good { ) Cracked
{ ) Missing { ) Meads immediate repuir

DNE |
Material
{ ) Brick ( ) Pre-cast Concrete
{ ) Poured-in-place
Condition
) Poord ) Good { ) 1'.'l_"|':- Laood
Condition Comment
{ ) Cracked { 1 Major Breaks ( ) Severe
Detenoration { ) Holes { ) Leaking Joints
{ ) Mo Channel | } Mo Comment

Dehris: { ) Nonme () Light () Mediam
{ by Heavy

Type of Debris

{ ) None ( ) Mud { ) Stone { ) Sewage

PROJECT:
MANHOLE:

VISIBLE INFILTRATION
Frame & Cone:

Frame & Risers

Cone & Risers

Through Walls:

| hruugh Wall Jodnis
Around Pipe:

Through Inveris/Bench

Fictures:

Reminrks

e If Mone = Write “None™

LOCATION SKETCH




CLEANING, INSPECTION AND ASSESSMENT

« CLEANING * MH AND PIPE INSPECTION
. SAGS / ASSESSMENT
e TROUBLE AREAS  STAFFING AND EQUIPMENT
e ROOTS

* CRITICAL SERVICE AREAS
* HOSPITALS
* SCHOOLS
*  PRISONS



FLUSHING

e HOW TO FLUSH?
 SCREEN & VACUUM
 PUMP SIZE & SPEC

* “FLYING BLIND"
*  VALUE OF COMPETENCY

« ROOT CUTTING
 PROTRUDING-TAP CUTTING




Source: http://www.thewatertreatments.com




EASEMENT WORK




LIGHT & HEAVY CLEANING







CCTV INSPECTION

e CERTIFIED OPERATOR - PACP
* MAX SPEED = 30 FT / MIN

 TRACKED, WHEELED, BOAT
AND LATERAL LAUNCHING
SYSTEMS

e PAN, TILT & ZOOM CAMERA

e 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 (PRIORITIZE /
CosT)

*  MINOR SOURCES OF |&l (PRIORITIZE /
CosT)




N@LTIPLEC ' ~= _L' .

PIECES MIS

= LN ._ 2 tl- = ",
. 1 - & .;I- ':I g
4 ;-_4 _I‘._:. ' = I




19.7F

]

Ya]

131.43

%

128.10

Roots Fine Joini, from 06 to 09 o'clock, within 2 inches of
joint: ¥ES

Crack Longitudmal, at 12 o'clock, within 2 inches of joint
TYES

Tap Factony Made Capped, at 03 o'clock, 87, within &
inches of joint: YES

Fracture Circumferential, from 12 to 12 o'clock, within 8
inches of joint: MO

Tap Factony Made, at 03 o'clock, &, withim 8 inches of joint:

YES

Joint

(]
T

in

il

Fracture Circumferential, from 12 to 12 o'clock, within 3
inches of joint: YES

Infiltraticn Cripper. at 02 o'clock, within 8 mches of joint
YT BPFRADK Cwnl T F Hr=a=1m
ES, REMARE: Evidence of infiiration

Tap Faciony Made Capped, &t 03 o'clock, 87, within &
inches of joint: YES

Crack Longitudmal, at 12 o'clock, within 2 inches of joint
WES

Hodz, from 12 to 08 o'clock, within 8 inches of joint YES
Tap Faciony Made Capped, at 08 o'clock, 87, within &
inches of joint: YES

Tap Faciony Made Capped, at 03 o'clock, 87, within &
inches of joint: YES

Tap Break-in Actwe, at 11 o'clock, 67, within 8 inches of
joint: ¥YES

Suriey Abandoned, REMARE:

O0-0c:

000228

000323

000421

00-05:10

=

00-D6:24

O0-07 31

00-06:28

00:-13:33

00-13:58

O0-14:25

00-15:20

00-15:20

2 3A

2 54

2 114

2 124

2 184



TYPICAL SEWER MAIN DEFECTS

PROTRUDING LATERAL
CONNECTIONS

BROKEN PIPE
SAGS
MISALIGNMENT

SEPARATED JOINTS




DYE TESTING

* VERIFICATION OF
SUSPECT SOURCES

e ROOF LEADERS
e STORM INLETS
* UNKNOWN PIPES

Source: Drains IOM| http://www.drainsiom.com/



BUILDING SEWER INSPECTION PROGRAM - rev. 10.5.08

. Roo! Oraisafeader

|
1
Tha
|
# Wanes and Claancais
h enl o el Al designied 10 veel srwer gasas ard peovide literdl scoess for mainiEna v bk &
l arr = i wrtin Lani i 1 Isidi M
& il -
Skatch
- - -
| L.
]
| i
{ | I
R
H
\ c

INITIAL INSPFECTTON i :
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FOLLOW-UP INSPECTION (IF SECESSARY) = WITHIN 30 DAYS FROM INITIAL INSPECTION




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
e 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
e PRODUCT SELECTION BASED ON:
LEAK FLOW-RATE
SOIL / BACKFILL CONDITION

IS GROUT SOLE REHAB?

BUDGET




ANATOMY OF A MAINLINE TEST/SEAL PACKER

Tow Chemical Pressure Pressure
Cable Packer  Packer  Packer Hollow Packer Injection Sensor  Sensor
Yoke Void  Sleeve Wh?els ot Pad Ports(2) Element Line

Sleeve Pressure Chemical Chemical
Air Line Test Air  “A"Line 'B"Line
Line




MANHOLE REHABILITATION

e« “LOW-LYING FRUIT"
« COST-EFFECTIVE P \ ¥ e
« GROUTING
« CEMENTITIOUS VS EPOXY SPRAYS
e  SELECTION CRITERIA
 CHIMNEY SEAL
Chefting A

Eupnssibinag
Gl

Comparison of |/l Contribution vs, Cost of Rehabilitation

Damage
y  Fram
i Micio
Biplogical
; Cormosion

EFTFE PR R : : Hydrogien
i Suilidw
Farmesticm

Malnlines Manholes Sarvico Laterals

W i Contribution M Cos! of Rehabiltation Source: http://www.pcctrenchless.com

Source: http://www.strongseal.com



MONOLITHIC CEMENTITIOUS COATING

* PRESSURE WASH

* STOP LEAKS

e PROFILE HOLES

* SPIN-CAST

* BENCH / CHANNEL
e HARD WITHIN HOURS

_ Utility Services Grodp
e o




WHAT IS HYDROGEN SULFIDE (H2S)?

« AcCIDIC GAS

POISONOUS,
FLAMMABLE,
COLORLESS, ROTTEN
EGGS

 COMES FROM ANEROBIC
DIGESTION (NO OXYGEN|)

CREATED IN
HOINGIFH VAN




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.

| g AT pH 6.0, over 0% exisis as H_ 5.

Af pH 8.5 less

rhan %% of
dizgolved suiffde

carn forrm H,S

L)
g
E
=
=0
=
=L}
=]
o
[
s
Y
=
4
&
i

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



CORROSION PROBLEM
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2NO MANHOLE FROM FORCEMAIN

£ - - USG,

- Uiy Sarvices Gradp




H2S DAMAGE

e USUALLY LOCALIZED NEAR
FORCE MAIN DISCHARGE
POINTS

 REHABILITATION OF H2S
PRONE STRUCTURES IS
EXPENSIVE




CONCEPT OF SLIP LINING

Annular



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

o« POST-CCTV VERIFICATION




11:22: 033

S=0107. 04
01/30/17 -



CURED-IN-PLACE SECTIONAL REPAIR

« “SURGICAL
APPROACH"

e COST-EFFECTIVE
o 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
e USUALLY UP TO 45 DEGREE WITH LINERS.



OTHER SOLUTIONS

* PIPE BURSTING

* NEED TO RE-CONNECT LATERALS

e 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 NEwW CONSTRUCTION PIPES

PUMP STATION GRIT REMOVAL / VACUUMING



PART 3 - RESOURCES AND
BUDGETS




RESOURCES AND BUDGET

* BUDGET PROCESS

* RATE SETTING, BUDGETARY POLICIES AND FINANCIAL
HISTORY

e HISTORICAL RATE REVIEW

* OPERATING AND MAINTENANCE EXPENSE

* CAPITAL IMPROVEMENT PROGRAM OVERVIEW
e 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?

e DOES THE METHOD GO BEYOND JUST SOLVING THE
PROBLEM IDENTIFIED AND IS THERE AN ADDED BENEFIT?



NO MORE |&l PROBLEM?

"I DID &l WORK FIVE YEARS AGO AND | STILL HAVE A
PROBLEM!"

e THE REDUCTION AND CONTROL OF |&| 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.

lli

A

=



POST-REHAB FLOW DATA

 DID IT WORK?

* PRE- AND POST REHAB
EVALUATION

e 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®S

* PROACTIVE VERSUS REACTIVE; THE COST OF
WAITING



QUESTIONS

BRYON KILLIAN, PE RoBB KALBACH

BKILLIAN@ENTECHENG.COM RHK3@USGINC.NET

hg ENTECH

( Utility Servicei grp




REVIEW / QUIZ
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4@ Thank You!

COLLECTION REHAB AND MAINTENANCE

Annual
Conference

March 28-31

WWW.PRWALCOM/CONFERENCE &

Fenn Stater Hotel & Conferenee Center | State Colloge, BA

Please, leave feedback on this session
Complete the online form at: www.prwa.com/training-survey

Schedule at http://mobile.prwa.com

We are on Facebook &
Twitter! Follow us!
Search:
PaRuralWater



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

