Tt
(IR ]
(A

e ML

R WO W OW W W W =
" ro—y oy rmeTy

o ———) r—T 3
CWCWOWWOWOW W OWOW W W Wy

Information Iltem

Forcemain Inspection Program METROPOLITAN

c O U N C | L

Environment Committee: April 28, 2026 “‘ Jeff Schwarz




What Are Forcemains?

Underground Pressure Pipes and:
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Access Structures Flow COﬂtl’Ol Clean Out Discharge Maintenance Holes
and Air Release Valves




Forcemain Inventory

Pipe Material Feet of Pipe Miles of Pipe

Cast Iron Pipe (CIP)

Ductile Iron Pipe (DIP)

Fiber-Reinforced Polymer Matrix (FRPM)
High Density Polyethylene (HDPE)

Prestressed Concrete Cylinder Pipe (PCCP)
Polyvinyl Chloride (PVC)
Reinforced Concrete Pipe (RCP)
Steel
Total

41,807
225,812
207
105,131

46,909
250,110
5,099
67,405
742,480

7.92
42.77
0.04
19.91

8.88

47.37
0.97
12.77
140.62
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Forcemain Inspection History

*Based on available records, 96 miles (~66% of forcemain (FM) have not been

Miles New or o
Inspected Rehabbed o @FIFNE

Pre-2010 Inspection

2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020

mspected in the pas 10 years.

0.52
0.32
0.28
0.17
0.03

0.52
0.29

2.51
0.64
1.97
11.69
1.08
9.43
0.56
0.82
0.39
0.02
0.02

0.40%
2.17%
0.70%
1.64%
9.00%
0.83%
7.24%
0.83%
0.85%
0.30%
0.02%
0.02%

[129uno9 uejijodoutla



Current Ratings

oy : Miles of Pipe
Condition Rating Forcemain River Crossing Siphon

New/Rehab Prior to 2010 29.11 6.70 0.32
1 0.71 0.51 0.03
2 0.62 4.27 -
3 0.45 2.00 0.35
4 0.03 5.21 0.02
S) - 1.51 -

No Rating 99.31 6.33 8.38
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Best Practices for Recurrence Interval

Recurrence Interval

Corrosion Resistant Pipe
(RPMP/HDPE/CIPP/PVC)

Condition
Rating Concrete, DIP Pipe

1 10 15
2 10 15
3 10 15
4 5 5
5 Rehabilitate/Replace Rehabilitate/Replace
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Inspection Plan: Based on Current Ratings

120
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0 /|y - = . C . — P S — o
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 —
m Siphon 8.42 0.00 0.00 0.02 0.02 0.00 0.48 0.03 0.10 0.01 0.00 0.01 0.00 0.00 0.00
m River Crossing 10.08 1.96 0.00 0.39 2.95 0.00 2.99 0.02 0.00 1.07 0.00 0.00 0.00 0.00 7.07
m Forcemain 99.31 0.00 0.01 0.52 2.51 1.25 2.51 11.71 1.08 9.43 0.75 0.72 0.42 0.02 0.00



Inspection Plan: Distributed Workload

14

1

w

1

N

1

-

1

Length (miles)
w ESN (@)] (o] ~ (0] (<e] o

N

—_

2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035
m Siphon 0.00 0.00 0.00 438 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4.07 0.00 0.00

mRiver Crossing 0.00 0.00 0.00 0.05 7.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 10.97 11.83
m Forcemain 13.26 1297 1237 8.57 517 12,89 11.85 13.34 1346 10.77 1226 13.15 9.67 2.20 0.00
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Program Yearly Workflow Diagram

Capital Project Delivery

Database
Updated
with
CCTVINSP
Spreadshect
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Project 805506

Phase 1 Inspections

> FM 7114
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Metropolitan Council

FM 7114
Accessing




FM 7114

Laser/Sonar/C

Observation Report

CTV Inspection Results

24.9ft Point of Interest - Corrosion, Measurement
0.5ft Note - Low sonar return due to low water level outside reference to 0.9"

165ft Point of Interest - Joint (typical)

54.6ft Point of Interest - Corrosion

1398 0 1705 .4 2000 - No Data

54.6ft Maximum Measurement Outside Reference -
To 1.4"

1.2in
0.8in
0.4in
Oin
-0.4in
-0.8in
-1.2in

439.1ft Maximum Debris - To 1.2"
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FM 7114

Electromagnetic Inspection Tools

/

PCCP Pipe Section _—
/l

(—THIN STEEL /
/ ch:r\Dﬁ/
/

DATING

HIGH-TENSILE
[ PRESTRESSING
WIRE

BELL RING
SPIGOT RING

THIN STEEL \
CYLINDER , B N
HIGH-STRENGTH N\
CONCRETE CORE N\

Figure 1.2: Cross-Sectional View of LCP
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FM 7114

Electromagnetic Inspection Results

Table 2.1: Inspection Summary ' '
Minimum

Date Pipeline Start Station' | End Station® Distance 60
— Average
24-inch Golden Valley/New , —— Maximum
May 7, 2025 J 0+37 98+45 1.86 miles
Hope Force Main
1 Station numbers are approximated from plan and profile drawings due to the unavailability of pipe laying schedules. 50
Mileage includes two (2) PVC and a DIP pipe sections, totaling ~0.2 miles that were inspected but not analyzed.
40
Table 2.2: Summary of Inspected Pipes =
=9
S Diameter e Pipes with Broken Anomalous £ 30
Pipeline i Inspected PCCP ) . 1
(inches) . Wire Wraps Pipes @
Pipes =
Golden Valley/New Hope
yrrewrep 24 580 30 4
Force Main =
Anomalous Pipes are pipes identified with electromagnetic signals that are different from a typical distress signal. 20 o
-+
=
o
©
10 o
=
. - . m
Table 2.3: Summary of Pipes with Broken Wire Wraps e
. PCCP Pipes with fewer | Pipes with 25 Pipes with more (@)
Pipeli Diameter | ) ngth | than 25 Brok 50 Brok han 50 Brok 0 ' ' ' '
sl (inches) gt LD S| FORCRNT S (I Ui belodn 2025-05-19 2025-05-24 2025-05-29 2025-06-03 2025-06-08 2025-06-13 (o)
(feet) Wire Wraps Wire Wraps Wire Wraps Date c
Golden Valley/New . >
e 24 8,710 26 4 0 _ | _ o
Hope Force Main Figure 3.2: Pressure Recordings for 24-inch Golden Valley Force Main —




FM 7114

Lessons Learned

e Laser/sonar/CCTV multi-instrument could not TV invert, but laser,
sonar, and cleaning CCTV combined were effective.

* Electromagnetic inspection could do the whole pipe, including
severe bends, but is only good for PCCP

« Tethered equipment has limitations free floating equipment does not
* Need to take weather into account to avoid pipe freezing

[129uno9 uejijodoutla



Project 805506

Phase 1 Inspections

o \ i '-A ah ‘1;1:~i’ :'H'L.:U
» 1-MH-401 Siphon Ty MR N

=
o

~*
=

o
T

o

=
o

>

Q)
o

c

=]

0




-MH-401 Siphon

South Profile
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-MH-401 Siphon

North Profi

5“ . UL} FEUFILE " - !"" : BAAD Ol _|_.|..:..: WL ar _
MORIZ 1%» 130" ) T R o el P = S
oo pome § WEFMUsE WY 7T T e
I - - a— — - f—— —— —_— ey e e e - e T e —
4 | o
[ | - | — :
t | r | | !
1 |
10 TUNNEL AND | EHMINQL STRUCTURE! - SCHEDULE _ -
! - —— — -
] | 1 .i 1 T -
| . | : i ] ;
T R | e A et S '-
| f ! g ! . 7 !
T80 - 4 — ek 1 H T | ] - R S = :
LT e | | i ] | ¥ B ;
¥ -':.'-_ ] s—— L 1 ] & 1 1 3 -J_-_- ]
PTTTINA = T TR e T £ E i H — |2
e - - - 2 e
e LT Danp i | a &b — t
[ICENT e IR P ; " | ] H :
| 754 e :M' :':“i . F— ;L.-.L-.-.-u._'.a. ooy o R - S——— ! - J . 1 1 1— | S E s &a— PN
P afear, T T[T} ~Ih . i ;
[ I | {agal I A | i ] : :
A T o | s I & NWEL HRY I8
= 91 3 4 B e g
Ta40 r i __! x_l_ : i e | [ 3" —EEC R - = —
—L . 1 ! - Sl SN S S . i e = . iy =
) T 5 : = [z« TN .
[wiass ! *‘a:'" ol 5 4 @ ' R f'J_T £.8 THE|s 3"K TT [ e L'"$ b
[ wa T S A B e T e [ 3 | o & i, 8% EE—C T | I )
i E ey Tiw sy [ f Bk [faup % was. st (SE i =1 El | B i E o — ==
| P 0 sULEMM P Lodmiy ‘.‘:: ..-\l H I.i 7 . il Ll !_ :
T30 IS S R 4 : | S S N N N . T Ll !
| e { [ | = :>I = Ta 15.1" T |
! i F s Liass z - o B S B R __'I
] L) emd L ren e | +5as [ 2 | iy IR i i
& - - rL i 1 ]
S S '.: L e w83, T 7 | = ! (N | | l th 1 I 4
_T2Q S E—— - — L - s =R ————
. | 1 | s A B AU o1 ST AL
' | | ' Y © i T ‘”‘T‘?‘
i 3 N Ly i a ¥
[ ; I I I T, = - 1 [
LTI S SEN b 4 | 'r_ NI MNSCLSC, T k4 | i e -_t':j 1 |
. ; I i Tl IWauds - L Lurs fr caTe | i PLacE B omorR
- 1 g ti 1 K sarhik [FopE BGT TP luW fam) 22" Ll
H 1 | ! WA LMER (PIPE 00 L P MIN Tk e LIME
| [ i ! | PRI g LUER [FFE Z4TELE M, R 127 LME
| ."f_:lﬂ! . | . i - | él L b, [
r i - | ~ :‘-___Lr* EaraTl 3‘-1'.; 0= MH TS Sy VERL BE
! o3 i T 35 P R BEE STNE g | % YERT BEHD TS FELIVE
I - i T ST N TRt e ey LEEVE TP M HOE BIND
.I 3T PITES N IT ‘-W [T Hie BIEWD SLEEVE ]
690, - e . l _lemp w00t | S 167 e HER
| | I | QRATE T8 EIVER W HOE.
I { R— 'I ] S i . -1 b 'I'F.Iii'.l", CASLMS
I — f IR i H - j |
P e - | : :
14

i3 _ 12 1

ERMLT LA AN PROTRL - & TTRE
b R MSAGR T e

SRS S —

e

TERMINAL STRUCTU RE

[129uno9 uejijodoutla



1-MH-401 Siphon
Pipe Failure
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1-MH-401 Siphon
Pipers Inspection

Tue Feb 18, 2025 8:46AM A - . Tue Feb 18, 2025 9:24AM
12° N - g 335° NW
Lilydale Rd, Dakota County ' v ¥ Shepard Rd, Ramsey County
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1-MH-401 Siphon

Pipers Inspection Results

Bend Other —— Magnetic anomaly
— Sleeve —— Elevation (ft) —— Magnetic structure change
Liner —— Pressure (PSl) Metal loss
—— (Cleanout — Leak
780 - : ' :
I\ﬂ__\j 5
760 - ,ll '
. h"“'"—‘-—l&m‘_—_
Iy - - 40
740
g 30 E
[ | e
Q w
= 120 4 =
g g :
L (=8
700 1 \\ 20 o
i | 'g
_______.-—-—"_'_- —
680 - I I 10 =
)
>
660 | . . 0 9
0 1,000 2,000 3,000 4,000 c
Distance (ft) S
()

Figure 1: The pipeline elevation profile and the measured pressure during the Pipers® inspection with
identified features overlaid. Pipeline features indicated in the provided information are marked above the
elevation profile with vertical lines.



1-MH-401 Siphon
Pipers Inspection Results
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1-MH-401 Siphon

Bathymetric Survey

« Positioning Systems
* Multibeam Echosounder
« Sound Velocity Profiler

 Sub Bottom Profiler
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1-MH-401 Siphon
Bathymetric Survey
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1-MH-401 Siphon

Bathymetric Survey
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Figure 9. pipeline exposure depicted on SBP profile



1-MH-401 Siphon

Lessons Learned

 Locations of utilities crossing our DIP forcemains need to be
identified.

» EXxisting corrosion protection systems need to be monitored and
maintained. Program currently under development. (Future
Information Item?).

 Insertion and retrieval of Pipers tool is easy compared to other
technologies.

» Cost of this technology is a fraction of the other technologies used,
but it is only good for DIP

[129uno9 uejijodoutla



Future Inspections

* Project 805521 Forcemain Inspection Phase 2 will use the Pipers

technology to inspect 10 DIP forcemains. Bid in 2026 and inspect in
2027.

* Project TBD Forcemain Inspection Phase 3 will use all technologies
discussed to inspect the remaining 14 forcemain systems. Bid in
2027 and inspect in 2027 and 2028.

 This inspection schedule puts us far ahead of the schedule projected
In the Program Manual.

[129uno9 uejijodoutla
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Jeff Schwarz, P.E.,
Minneapolis Area Program Manager

i e L Jeffrey.schwarz@metc.state.mn.us
LTS ’ = 651-325-6378
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