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Sewer Construction & Rehabilitation
(10:30 AM to 10:55 AM)
January 28, 2020

M-245 48-inch Sanitary Sewer Inverted Siphon Failure
Partial Collapse of 48-inch Single Barrel Siphon Crossing of the Trinity River Floodway

Presented By:

Chris Brooks, P.E.
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M-245 Parallel Relief Pipeline Project
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City of Fort Worth Interceptor Condition Assessment Program

Proactive Identification of Collection System Risks

HD Profiler System Module Overview

So nar P roﬁ I i n Through the use of the data received from both the laser and sonar a complete picture of the condition of the pipe can
[ g be ascertained. The output data from the two units is then merged into one complete inspection video that can be
[ ] I CA P b ega n l n 20 10 a n d analysed and reported within the Profiler software. Each video frame has a corresponding FlyEye data frame, from which
- 9 " s accurate can be ined. There are six laser frames for every sonar frame captured per

Sonar profiling can be achieved by mounting the Sonar Profiler in one of the two iy i REce

IS OngOIng followu.'mg ways:' o ‘ .
1. In pipes ranging from 450mm to 2200mm in size (18" to 87") with 1/3 of the pipe
surcharged to being completely surcharged the HDSub can be used.
L4 Ta rgetEd h |gh pr|or|ty 2. In pipes ranging from 1000mm to 3000mm in size (39" to 118”) with 1/4 to 3/4
of the pipe surcharged the HDFloat can be used. ;
. . . z D' i Z
dra'nage baS|nS 11] the The sonar images are recorded into a video format (combined with Laser where e e

available) which is analysed and reported using Profiler software.

/

City — e.g. West Fork
Trinity, Village Creek, Big
Fossil Creek...

// HDSub // HDFloat

* Typically Uses MSI tools
(laser, sonar and high
definition video) to
inspect pipelines.

Debris Graph

B

* CUES Fly Eye inspection
and evaluation system.

 @Debris eight

1289t Maximum Debris-To  128.9ft 3D Observation - 30
86" Laser-Sonar Scan

* Inspection of Inverted
Siphons — How’s it Done?
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ICAP MSI Report Exhibits
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ICAP FINDINGS - MSI Report Ratings Exhibits

WORK ORDER 2
MARINE CREEK
SHEET 13
LEGEND

|Condition Score 10" and Smaller Gravity Main

E‘:Tgl;Years of RUL} e 2" and Larger Gravity Main

Rating 2 O Manhole
(21 - 35 Years of RUL) @® ICAP Manhole
Rating 3

(11 - 20 Years of RUL) Parcel

i =y T
Rating 4 L i Fort Worth City Limit
{3- 10 Years of RUL)

Corrugated Metal Pipe -
“Smooth Flow Pipe” was

used for R.R. and Major _
Street Crossing(s) | — AN\ o: 0 @Y 1 e Rating — 36 to 50 years
4‘ 33 < M i N, 1, 024+78 )0 S8 b il (L of RUL expected
Typical ICAP Evaluation Results
of Pipelines located

downstream of a Siphon
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West Fork Trinity Interceptors — M245/M245B Assessments
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M-245 MSI Assessment Results

Observation Report

Sft Point of Interest - Exposed bar

699.8ft General Observation - Corrosion to 2.5"
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Ham Branch Interceptors Air Quality Investigations

E ~ City of Fort Worth
" | V&A City of Fort Worth Trinity River Vision Project — Ham Branch Odor Study Table 2.

Ventilation Model Results

1000 —— —— : e —

M-2458 : i
Diameter 2015 PDWF Airflow (¢
‘ . . [
o R ! _:_::“ 3 (inches) 58pe (MGD) Actual Worst Case
—M-2a5p M-245B 72 0.080% 14.36 1593 2003
800 [— M-545* 96 0.080% 51.25 4167 4314

City of Fort Worth

DSL-32 48 0.280% 3.50 612 1271 City of Fort Worth Trinity River Vision Project — Ham Branch Odor Study

M-245 72 0.080% 25.80 1982 2003
M-245pP* 72 0.080% 25.77 1983 2003
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M-245 US Siphon Box Condition Assessment

, By Dwe 5230

4180~ Cost Conc. Brand
09 Reqoked- oot

o Sheeve Fucoistes
i By Mge Yomlocrurs|

e

Pretedriested weli |-

Ser S

e

e
nerses Sip

rae Wait Steer F—-w-—
ve A2 i)

o

it Ctver Com
7/ pacted W 908
Proctw Dewwty *

AR

e

xTrench &
Emteds

DETAIL SHOW
SCALE 114" = '-0"

Nete: To de Uned Whee an Fises oag Wiere T
Pipe s 4" or Less Befow Matersi Gromd

v 50826
s
g -2
5 §
. - 48" Pige
> - Sy Pews
il
X
3
/z‘u:./
/ “ et 2
[ SECTION A-A : Vit
% Lop 12 % e g
= S Dearein Borrem ot Fiver N A 0 \_{
Stop Beiaw Ape” Iy oz oo e
i e
) TR R [ Pratad Wall Sheve o 2
g ¥y r Parnished by Waswiectsre
=1 oz ~
T H [ ]
.l..L_ } : -
1 .
| LRI
= -l—.— i
1 !
. R o |
) [
il ]
([ u
! i | 2
T ‘) + S dars a5 Shown
IR - #5 Bas @ 12" Vert Spec
Yy ] 4 -
*‘,":sga—.a ,-\ P ![
g e 3% 48° Ape
- e | Ao pass L
N h L

SECTION B-B
SCALE 1/2°+1'-0"

—14

! I_—.’
[**1—_4:%—1‘
==

[J—L/.r ;,,..

PLAN OF STOP GATE HANGER
SCALE lllr- IG~J'E

56

1L

STA. 109 +70.65 UPSTREAM BOX SIPHON NO. 9

—.;_J:

Photo B

PLAN

SCALE

v2' = I'-0°

N
YT Sage v —
€

SECTION B-8

SECTION A-A

T Depress Eotrem
of Flagr Sub Gelow
Fige Thes

" Cover

ety TV
/‘- CA ‘\q
” W\
s %
¥ Cover 'l
fs
[
r&\ /' <
PN o adscnceere
< o
. Cover
JYP S PL. CONC. EN
SCALE 114"« I'-0"
S5 49470 15 Sts 304 70
200 34400 1e 5re 55180
$t2 39080 te St 60030

51979100 te  Sve 84700
Sta 109 #7045 te Sre 111400

SCALE 122°<1-0" DETAIL PRE-CAST CONC. BEAMS




The Underground Utilities Event

Underground Construction Technology | January 28-30, 2020 | Fort Worth, TX

Ham Branch Interceptors ICAP Recommendations

w—-w=- = ACTIVE SANITARY SEWER
/7777777 INACTIVE SANITARY SEWER

STRUCTURAL MODIFICATION:
LOWER STRUCTURE TO GRADE AND
CONVERT 24" FRAME AND COVER TO
32" PAMREX FRAME AND COVER

STRUCTURAL MODIFICATION:
~CONVERT BILCO HATCH TO

32" PAMREX FRAME AND COVER

~ RECONSTRUCT JUNCTION CHAMBER
TO ACCOMODATE STOP LOG FRAMES

REHABILITATE APPROXIMATELY 1,000-FT OF
72-INCH PIPE USING TRENCHLESS TECHNOLOGY

STRUCTURAL MODIFICATION:
~ CONVERT 24" BOLT DOWN FRAME AND
COVER TO 32" PAMREX FRAME AND COVER

STRUCTURAL MODIFICATIONS:

-- CONVERT 24" BOLT DOWN FRANE AND
COVER TO 32" PAMREX FRAME AND COVER
- PLUG ABANDONED 54" MAIN M-1-1-1

REMOVE MANHOLE AND
AERIAL CROSSING OVER
HAM BRANCH

STRUCTURAL MODIFICATION:
-~ LOWER STRUCTURE TO GRADE AND
CONVERT 24" FRAME AND COVER TO

REHABILITATE APPROXIMATELY 650-FT
OF 72-INCH PIPE USING TRENCHLESS
TECHNOLOGY SUCH AS CURED-IN-PLACE
(CIPP) LINING OR SLIPLINING

122+41

127+69

BIOFILTER ODOR CONTROL SYSTEM:

= INCLUDES AN 80-FT X 40-FT BIOFILTER BED,
8,000 CFM BLOWER UNIT ALONG WITH PIPE
AND ELECTRICAL APPURTENANCES

SUCH AS CURED-IN-PLACE (CIPP) LINING

STRUCTURAL MODIFICATIONS:

~ CONVERT BILCO HATCH TO 32" PAMREX
FRAME AND COVER

~ RECONSTRUCT JUNCTION CHAMBER
TO ACCOMMODATE STOP LOG FRAMES

STRUCTURAL MODIFICATION:

~RECONSTRUCT JUNCTION CHAMBER TOP TO
ELIMINATE CONCRETE BEAM COVER AND ADD
TWO ACCESS OPENINGS PLACED OVER INVERT
AT THE ENTRANCE AND EXIT OF THE STRUCTURE
WITH 32" PAMREX FRAME AND COVERS

STRUCTURAL MODIFICATION:

REMOVE THE ENTIRE STRUCTURE AND
CONSTRUCT TWO NEW MANHOLES ON EACH
SIDE OF THE STRUCTURE AND INSTALL A NEW
SECTION OF 54" PIPE FROM EACH MANHOLE

REMOVE MANHOLE AS PART
OF THE USACE HAM BRANCH
CENTRAL CITY PROJECT

32" PAMREX FRAME AND COVER

'REMOVE MANHOLE AND

g AERIAL CROSSING OVER

HAM BRANCH

l.egend
[: Manhole & Aerial Crossings

Pipeline Rehab

D Odor Control

—

1 96" Dia. Lrg Base
=== JVH w/60" Riser
< =

M245 Reroute -
Option A - JB-1
remove and replace)

I

—
|

L0 LF of 72" FRP by |13
10.C. Construction
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“Fort Worth — You have a Problem”

December 6, 2018

The Fort Worth Water Department
(FWWD) was notified of two (2) sink
holes in the WF Trinity River Floodway
Levee by Tarrant Regional Water
District (TRWD). Upon visiting the site,
we observed this.....
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250 e |
y M-245 WF Trinity River “Levee” US Siphon Box
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Sink Holes on the Move....
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WF Floodway Survey Captured by Drone and Traditional Survey
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251 Initial Remediation Action Plan Proposal to USACE/TRWD

Proposed 32-Ft Dia. —
Tunnel Liner Plate (TLP) G il Wi Install 16-ft Dia. TLP shaft for a Proposed 6-ft Dia.
Vertical Shaft to depths . S Kb ' i , ; MH (23-ft deep) DS of the Pipe Failure for Bypass
of approximately 30-ft " T N . Discharge

: ” : ; % S Design and Set up a 44-mgd bypass system to

meet Peak Wet Weather Flows during
Construction

Dewater Ex. 48-inch Siphon to make the Force
Main Discharge Connection (this required another
manhole installed on the east side of the Trinity
River prior to the DS Siphon Box)

Comply with all USACE Design Criteria for Levee
Repairs (6-in max soil lifts compacted to 90% (+)
Std. Proctor Densities

December 21, 2018 - TRWD/USACE Approved
Vertical TLP Repair Plan
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Unacceptable Material Delays — What about Plan B?

* January 11, 2019 Meeting: TRWD/USACE were notified that the 32-ft Dia.
TLP shaft would take approximately 8 weeks to arrive

 Plan B defined as...

Implementation of an Old School Point Repair Plan

* Contractor benches side cross slopes and stack trench boxes in the levee to excavate
down to the pipe and make that point repair.

* Plan B was verbal authorized by the USACE and Open Cut and Bypass
Preparations began immediately

 Step 1: Evaluate surcharging impacts of applying 15 MGD Flow Diversion
into M-245P using a new 72-inch inflatable pipe plug.

* This didn’t go quite as well as planned....
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& Design Plan B and Proposed Bypass Plan

LIMITS OF
CONCRETE
ENCASEMENT

[EUSTING SIPHON BOX No 8 {vHa 4]

STA109+70.685 -
PC (M-245) STA 109+74.41
EXISTING US SIPHON BOX
SIPHON BOX No.9 (MH13)
TOP OF BOX (WALLS)=533.00
48" OUT-FL=503.29
72" IN-FL=503.51

N

BURIED 20" GAS MAIN
POTHOLE
TO CONX

CAUTION

S PRIOR
RUCTION

STACK TRENCH BOXES
TO REPLACE SIPHON
PIPE BY OPEN CUT

THROUGH THE LEVEE
TSR

EXISTING PIPE DEFECTS
(PARTIAL COLLAPSE)

S
AREA OF POTENTIAL
PIPE REPLACEMENT) __.{

MINIMIZE LAYBACK SLOPE
AS NEEDED TO FACILITATE
OPEN CUT REPAIR USING
STACKED TRENCH BOXES

PLACE TRENCH BOX OQUTSIDE
THE 48" RCP OVERFLOW PIPE.
REMOVE 48" OVERFLOW PIPE
IF NECESSARY. CONFIRM IT

| HAS BEEN ABANDONED &
PLUGGED, PRESSURE GROUT
OR FLOWABLE FILL CONCRETE.

TOE OF LEVEEHI
!

4
|

|

|

(f?:NERcv R
i GAS MARI

DUAL BYPASS FORCE MAINS (FOR
MORE INFO SEE BYPASS PLAN SHEET]
|

INSTALL &' DIA. SPECIAL TYPE-A

FLAT-TOP MANHOLE (23 VF) WIT
COMPOSITE BOLT-DOWN COVE
INSIDE OF 16' DIA. TLP SHAFT.

30149
® SPUR GCP 60D

E=2334001.049
EL=516.193

REMOVE EXISTING 48"
RCP OVERFLOW PIPE AS

CONCRETE ENCASEMENT
WITH REINFORCED CRADLE

NECESSARY TO INSTALL
16' DIA. TLP SHAFT

AIR-JUMPER PIPE FROM
PROP. BYPASS MANHOLE
TO EX. US SIPHON BOX
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Plan B Design and Siphon Repair Profile

545
SINKHOLES COMBINED INTO ONE
'WHICH FACILITATED THE APPROVAL
OF USING AN OPEN CUT REPAIR OF
540 THE COLLAPSED PIPE
SPRINT
(COMMUN CATIONS
coLp
1Y ROW ESMT
EXSIRC S WRHOLE
535 R
INSTALL 8" HDPE (OR 21 MIN} AIR JUMPER
530 TO VENT NEW MANHOLE INTO EXISTING CHLVIRON PIPC LING CO SN
SIPHON BOX WHICH WILL ALSO BE 2'ROW CSt. AN
VENTED THROUGH AN ODOR CONTROL VOL. 9202, PG. 2382
DEVICE THAT WILL BE MAINTAINED BY B s
THE CITY FIELD OPERATIONS STAFF |iRaNTOR: TARRANT O )
525 (2-FT BURY DEPTH MIN.}

510

505

500

490

480

475

470

INSTALL & DIA. SPECIAL
TYPE.A FLAT-TOP MANHOLE| 7
{23 VF1 WITH COMPOSITE
BOLT-DOVYN COVER INSIDE|
OF CONSTRUCGTED 16' DIA
TLP SHAFT

PROPOSED NEW ACCESS
MANHOLE (IF REQUIRED)
INSTALL BACKUP 72"
INFLATABLE PLUG

PROPOSED STACKED)
TRENCH BOXES TO
FACILITATE QPEN
GHEVRON PIPE LINE CO.
20' ROV ESHIT
VOL. 9202, PG. 2373

DATED  JUNE®, 1988
{GRANTOR TARRANT GO )

A RCP SO,
SEWER BYPAS

70 BE ABANDONED IN
PLAGL BY PRLSSURL
GROU™ING P PE!,

STA. 108+00
FORCE MAIN
DISCHARGE MH

107+00 106+00 109+00

FLOW TRANSITION ZONE PRIOR
| TO BECOMING FULL PIPE

AS NEEDED TO FACILITATE|
OPEN CUT REPAIR USING|
STACKED TRENCH BOXES)|

STACK TRENCH BOXES]
TO REPLACE SIPHON

PIPE BY OPEN CUT
THROUGH THE LEVEE

3TA 105
157 'S § PHON 50X [N
i siHoNBOXN

TOP OF BOX (WALL

EXISTING PIPE DEFECTS|
{PARTIAL COLLAPSE)

FOR™ WORTH POWER &
LGIT GO,

50' CASEMENT

VOL 407 PG

DRTGT.
DATED.  NOV. 23,1312

110+00 111+00 112+00 113+400  113+44

CHEVRON PIPE LINE GO
F ROV, ESM™
VOL. 9292 PG 2373

|| DATED:  JUNE @ 1928
/| (GRANTOR: " ARRAN™ €O }

TEXAS ELEGTRIG SERVICE CO.
ow  ESMT.
i VOL. 3424, PG. 565
f DRTCT
DAED:  MAR 18, 1960
(CENTERLINE DESCRIFP™ ION
WD UNKNO:

EXISTING GRAVEL
MAINTENANCE
ACCESS ROAD

1AINS (FOR
MORE INFO SEE BYPASS PLAN SHEET)

INSTALL &' DIA, SPECIAL TYPE-A
FLAT-TOP MANHOLE {23 VVF) WITH

COMPOSITE BOLTED-DOWN COVER|
INSIDE OF 18' DIA. TLP SHAFT.

NOTE
CONTRACTOR SHALL TEST FLOW DIVERSION
AND INFLATABLE PLUG INSTALLATIONS PRIOR
TO INITIATING CONSTRUCTION.

2. CONTRACTOR TO FULLY COMPLY WITH
APPROVED TRENCH SAFETY PLAN AT ALL TIMES.

SIPHON DEWATERING
ACCESS LOCATION

5 PHON BOX No.8
88

MH 14)
TOP OF BOX: 5




The Underground Utilities Event

——__ Underground Construction Technology | January 28-30, 2020 | Fort Worth, TX

Emergency Bypass System
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Siphon Box Repairs
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M-245 Parallel Relief Pipeline Project — Next Steps

DS Cption 3 Fied Ope Pret
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M-245 Parallel Relief Pipeline Project — Next Steps
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The Underground Utilities Event

Om Underground Construction Technology | January 28-30, 2020 | Fort Worth, TX

QUESTIONS?

Thank You For Attending



