The Main Interceptor Project:
An Engineered Approach to
Innovative Pipeline Rehabilitation

Springfield Water and Sewer Commission
Springfield, Massachusetts
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Outline

Project Planning (Jason)
 Brief history, condition assessments and project development

Project Design (Jonnas)
* Rehab alternative analysis, DWF gravity bypass design

Project Construction (Eric)
* Gravity bypass construction and operation, pipeline rehabilitation

Summary and Questions
Project Photos




History of the Springfield Water and Sewer

The Springfield Water and Sewer Commission was
established in July 1996 to administer, operate and
maintain the water and wastewater systems

SWSC Wastewater Collection System:
37,200+ Customers
* 151 miles of Combined sewer (33%)
« 310 miles of Separated sewer (66%)
* 11,000 Manholes
« 23 Combined Sewer Overflows (CSOs)
« 33 Pump Stations




Background on Main Intercepting Sewer
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Main Intercepting Sewer

- Builtin the 1970s

7.5 miles of RCP

- 10of 2 CT River
Crossings to SRWTF

- SRWTF treats 40+ MGD
» Designed for up to 67 MGD

MIS Conveys 60% of
flows to SRWTF

« Avg. DWF — 25 MGD

* 1-Year Peak — 150 MGD




Condition Assessment

2009 and 2014 Multi-Sensor Inspectlons

- Laser to identify
deformation & corrosion
above flow line

- Sonar to detect
deposition & debris
below flow line




Condition Assessment

Observation Report
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The MIS flat graph reports
indicate points of significant
deterioration (up to 3” of loss in
a 60” pipe that was £8” thick)

4359 60 General Observation - Comrosion to 0.7



Pipeline and Manhole Condition Assessment

Exposed wire mesh
cage from removed
section of 60" RCP

Corrosion/Deterioration
experienced throughout
MIS pipeline MHs as well




Risk Evaluation — Project Prioritization

SWSC Quadrant Definitions
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Commercial with major intersections
+3,800 LF of pipe to be rehabilitated

A
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Existing Main Interceptor Flows




Replacement and Rehabilitation Methods
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Trenchless Rehabilitation Design Criteria
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Trenchless Alternatives Analysis

Spiral Wound Pipe Sliplining
with FRP or HDPE
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Trenchless Alternatives Analysis

Centrifugally Cast Cured in Place Pipe
(CCCP) (CIPP)




Trenchless Rehabilitation Selection
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CIPP resulted in consistently high scores in performance and
constructability for every segment designated for rehabilitation
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Gravity Bypass Field Investigations

;mwmm.vnwmd ;momdm.ummol 1 ¥ Messuroment - 504~ “High Point” 69_in
fees Brick Deformation

- Laser Inspection

- Vertical change:
69" down to 51

- EXxcess vertical
loading

- Rock Profile may
have restrained
deformation

_- + Unsafe for
e g manned entry

i \ Approx. Rock Profile

170ft General Observation - Y Measurement of 180t General Observation - Y Measurement of
524" 541"

159.9ft General Observation - Y Measurement of
51.3"
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Grawty Bypass Capamty Modellng
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- Modeled Capacity: 3 Month Storm
- Flow Speed: 7-8 ft/s

- 42-in FRP Pipe at “High Point”

- Depth of Water in Pipe: 5-6 ft

- Depth to Water at Locust Overflow: 4ft
- Dickinson Catchment LOS Issues



Design Criteria
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Construction Schedule/Sequencing Requirements

- Wetland permit time-of-year restrictions
- Wet weather forecast monitoring/reporting
- 24/7 work provisions for critical elements

e
- Gravity Bypass sequence of construction v&g " (%
- Flow diversion sequencing restrictions

Note: The NOAA QPF data used s valid 1AM ET (STD) on Sasurday 172117 theu TAM ET (STD) on Saturday 172117
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Gravity Bypass Construgjion Issues
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n Issues

Gravity Bypass Constructio
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Gravity Bypass C_)onstructlon Issues
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Gravity Bypass Constructlon Lessons _Learned.
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- May want to perform test plts to conflrm 1
records

- Pipes CIPP lined from within open
excavations should be restrained

|- Take care excavating around existing
brick; be prepared to chase the plpe

L O W

Verify allgnments and sectlon Iengths
for sliplining operations

L5 ~| . Evaluate support of excavation limits
|- Again, know your limits and test pit

when in doubt
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30” RCP sewer
4 re-laid to avoid
corner conflict

4 Diversion Structures

. Interior Modifications/
Annex Structures

- Whipps Stainless Steel
Sluice Gates
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Gravity Bypass Operations Testing and Inspection

- Crew of certified gate operators

- Lockout/Tagout work procedures
- Only permitted to convey DWF

- Emergency Overflows

- Gravity Bypass inspected after
activations to ensure integrity
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CIPP Liner Installations

Limited Inversion Length

up to £400 ft for a 60" pipe
due to weight

Longer inversions were
possible with composite
liners

Required Equipment
« Machine used to hoist liner
Newer steam trucks

Large staging footprints
created impacts to traffic




CIPP Liner Installations

] ’ i < g
MH Access Constraints P e, R
« Removal of MH cones 0N ”/ | TR :

« Possible damage to risers
due to inversion pressures

MH Install/Modifications
* |nstalled new “doghouse”

MHs to facilitate CIPP
installation

e Vault structure roof slab
modifications




CIPP Testing and Inspectlon

Testing of Liner

» Restrained samples preferred but
difficult in larger diameters

« 20% reduction towards Flat Plate
sample flexural modulus results

Inspection of Liner

 Confirm resin used, liner size,
length and thickness

* Verify thickness of liner at MHs
and from lateral coupons

« Obtain manufacturers
recommendations and post-
installation reports




* Up to 2" of punky
concrete removed

* Rebar exposed and
wash of corrosion

« MH rehab
scheduled around
CIPP installations




Summary

< Condition assessment
identified a need for
Improvement

Capitalize on the reuse or
repurposing of existing
infrastructure

There will always be
changes between planning,
design and construction

)

)

Questions???



Thank Youl!
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Photos from Construction

60” Brick '
Sewer Below Inversion Setup
- and Staging




Photos from Construction

Under Bridge CIPP
Installation
On Egg-shaped Brick




Photos from Construction

Specialized




Photos from Construction
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Photos from Construction
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Photos from Construction




