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North Texas Municipal Water District

e 1940s - Community leaders concerned
for dwindling groundwater supplies
supporting 32,000 people

1951 —- NTMWD created by Texas
Legislature with 10 member cities
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Drivers for CAP

e EPA CMOM and SSOI
Commitment

* 10-year Program to inspect
the entire Collection System

* Single Data Repository

e Continuous Demand to
improve Customer Service

e Maximize Renewal Dollars for
Aging Infrastructure

Collection System




Tools and Technology



Multi-Sensor Inspection




Multi-Sensor Inspection (continued)
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MuI’ri-Sensor Inspection (continued)

3 o

Sonar Mofddle

d‘\“



Multi-Sensor Inspection (continued)

WWPI45715.0010

WWMH45715 Downstream
11 July 2017 10:02:07
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Project: NTMWD



Digital Manhole Inspection

Accurate Point Cloud
Measurements

* |dentify Defects, Pipeline
Locations and Inverts, Manholes,
and Lining Materials

* No Manned Entry Required

e MACP Assessments




Digital Manhole Inspection (continued)
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Digital Manhole Insp

ection (continued)

~  Aszet

PO Number

Weather Dry

Date Cleanad

Surveyed By HECTOR

Certificate Nurmber 1J-1213-D6015535

Shest Number 0

Dats 6/12/2018 4:15:06 PM

Purpose Routine Asssssment

Additional Info ONE BOLT MISSING

Pre-deaning No pre-cleaning

Customer NTMWD

Work Order

Inspection Status Remote Inspection

Evidence Surcharge No

Potential for Runaff None Pos.: 3h, O°

Manhole Number WWMH36705

Access Type Manhole

MH Use SEI'IItEF}' ce Ol Text Dimen: 1 Dimension 2 Percent AtJoint Clock Position 1 Clock Position 2 Remarks Continuous Component Observation Code VCRTime DigitalTime HasStep

12 12 CM| SCP

Distance  Observation Text Dimension 1  Dimension 2 Percent At Joint  Clock Position 1 Clock Pasition 2 Remarks Continuous ~ Component  Observati

Rim 0 General Photo [ PICTURES OUTSIDE MH CME MGP

T 0.5 Lining Failure Other I 12 12 CEMENTUCQUS LINER CRACKED AND BRICKS SHOWING CMI LFZ
0.5 Infilbration Stain [ 12 12 CMI I5

G 1.6 Surface Spalling |12 12 ool 555

Year 1.6 Surface Aggregate Visible [ 12 12 cot Sav
4.6 Surface Aggregate Visible I 12 12 501 WI SAV

Year 14.6 Shape or Size Change 72 [ FROM &0 TO 72 WI MSC
19.7 Infiltration Stain [ 12 WI
20,9 Surfaca Aggregate Visibla [ 12 12 FO1 WI Sav
209 Surface Aggregate Visible [ 12 12 B SAY
21 Surface Reinforcement Visible [ 10 C SRV
21.5 Surface Aggregate Visible I 12 12 [ SAV
23.8 General Obsarvation 30 [ & CONMNECTION WI MGO
23.8 General Observation 30 I 10 CONMNECTION WI MGO




GIS and ITPipes Integration
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Surveying and GIS



ArcGlIS

ArCGISC ArcMap
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KMZ Surveying and GIS
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X 130 ] A\
SH190 Trunk Sewer
Spooner D =Null=
Northing 7051738.4708
Easting 2511152.2728
Elevation 654.1968
Fiscal Year FY18
NTMWD Line Name SH190 Trunk Sewer
; ? s MXLOCATION WWMH36777
L o P i B o ‘ R ok B8 Surveyor Spooner and Associates, Inc.
s g % o o SurveyDate Fri, April 27, 2018
Horizontal 0.02
Vertical_P 0.04
PipeNumber
PIPE1_OUT_
PIPE1_OUT1
PIPE2_IN_D
PIPE2_IN_I
PIPE3 IN D




Pre- and Post- Inspection/Survey

Before Inspection and Survey

After Inspection and Survey

* "L WWMH47.180R




Surveying and GIS

| WWWMH45315
WWMH45315 ) 4
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WWMH44083
\.". WMHJS’V

STA 36+81
PARALLEL TRUNK SEWER MANHOLE
ASAP PASSES THROUGH
EXISTING MANHOLE ON PARALLEL
TRUNK SEWER LINE
NO MANHOLE REHABILITATION
N = 7087303 !
E = 2516201 CONTRACI'OR TOPRWE
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Developing Remaining
Useful Life (RUL)



Developing RUL

RUL scores developed for each pipe
specification:
 Concrete pipes: Location of steel
reinforcement cage

* Flexible and rigid pipes: Ovality
* VCP pipes: HD CCTV and defects



Determining RUL - Concrete Pipes

QOuter Wall
N

Estimates
Original
Inner Wall

Pipe Dia.

Pipe Wall Spec.

Reinforcement

1-inch 2-inch

15"

Class i,
wallB

Reinforced

0.25 050 0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00

Class lll,
Wall B

Reinforced

0.25 | 0.50 | 0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00

B S

Class Ill,
wall B

/ Measured
Inner Wall

1.25" |of
Pipe Wall

Remaining

Reinforced

025 | 0,50 0,75 | 1,00 | 1,25 | 1,50 | 1,75 | 2,00

225 250 275 300

Reinforced

0.25 0.50 0.75  1.00 [ 1.25 | 1.50  1.75 | 2.00

225 2.50 2.75 | 300

25

Relnforced

0.25 050 0.75 1.00 | 1.25 | 1.50 | 1.75 | 2.00

225 2.50 275|300

SR

326 | 3.50 | 3.75

Reinforced

0.25 | 0.50  0.75 | 1.00 | 1.25 | 1.50 | 1.75 | 2.00

el

225 250 275 | 300

s

325 | 350 375 400

Relnforced

0.25 0.50 0.75 | 1.00 [ 1.26 | 1.50 | 1.76 | 2.00

225 2.50 275 |3.00

326 350 3.75 4.00

 EE

425




Determining RUL - Flexible Pipes

0.0 - 5.0% 5.0-10.0% 10.0-12.5% 12.5-15.0% > 15.0%

00000

3-10 0-2
years yedars

36 - 50 11- 20

years years

RUL is automatically Pipe Manufacturers Specify
calculated for each ovality 5.0 - 7.5% Maximum Initial
observation Deflection




RUL Scoring — Map Book Example

REMAINING USEFUL LIFE (RUL) SCORING
1 2=—3= 415
COVER. FRAME, SEAL MANHOLE CONDITIONS
. Corroded, Broken, Cracked . Corroded, Cracked, Sound ' Cracked, Corroded, Offset () Bolts Missing, Coated, Sound
O Corroded, Cracked, Cracked . Corroded, Corroded, Sound ' Bolts Missing, Corroded, Cracked . Sound, Corroded, Cracked
(_) Corroded, Corroded, Missing . Corroded, Corroded, None Q Bolts Missing, Cracked, Cracked O Sound, Corroded, Loose
CI Corroded, Corroded, Cracked . Corroded, Sound, Cracked ' Bolts Missing, Corroded, Loose ® Sound, Corroded, Sound
Q Corroded, Corroded, Loose . Corroded, Sound, Loose () Bolts Missing, Corroded, Offset @ Sound, Coated, Sound

@ Corroded, Corroded, Offset . Corroded, Sound, Sound ' Bolts Missing, Corroded, Sound . Sound, Sound, Cracked
—~
(_) Sound, Sound, Sound

\WWMH47:1 85




Inspection Results



Inspection Results




Pipeline Inspection Point Defects
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Pipeline Inspection Results

Represents 8,503 out of 102,287 Linear Feet
with RULs 10 Years and less
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Benefits of CAP

* Enhanced understanding and knowledge
of asset condition

* Accurate Spatial Locations
* RUL linked through GIS/Maximo/ITPipes

e Reduction in:

* Reactive Maintenance
* Cleaning Costs
* Emergency Repairs
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