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Springfield Water and Sewer
Commission (SWSC)
Two collection systems

« Main Intercepting Sewer

« Connecticut River Interceptor



The Project
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Phase 2 of SWSC’s Integrated Wastewater Plan (IWP)

Implementation of the IWP is driven by Administrative
Order from MassDEP

Project is currently being Constructed under Ch149A
(Construction Manager at Risk alternative delivery
method). Contractual Substantial Completion in April
2023
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Curtains — Why?

Shortnose Sturgeon
Acipenser brevirostrum

Wildlife Exclusion
- Multiple species of Federally and State listed

endangered Sturgeon — prehistoric fish! ﬁ(
- NHESP and NOAA consultations through -

permitting process required physical exclusion

from work zone Protected Status
Turbidity control e e

- Downstream endangered mussels impacted by cresaeeenx:

Throughout Its Range

sedimentation, turbidity control limited extents of  quickracts
relocation

WEIGHT Up to 50 pounds
. LENGTH Up to 4.5 feet
_ W ate r q u al Ity LIFESPAN Average of 30 years but may live
up to 67
THREATS Bycatch, Dredging, Habitat

degradation, Habitat impediments
(e.g., dams), Water pollution, Water
withdrawals

REGION New England/Mid-Atlantic,
Southeast

Zoom+ Yellow lampmussel shell. © Allen Barlow
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Curtains — Design ACOE
ACOE - 1976 Analysis of loading and

behavior Motz 2
-Impact of quantity of tension cables and L
location
-Impact of weighting and placement
-Impact of slack on curtain bottom lifting T

o Jiif DREDGED MATERIAL @ :
iy RESEARCH PROGRAM \,‘;,)

z TECHNICAL REPORT D-78-39 ’ Current W,

Ballast
Weight

e
AN ANALYSIS OF THE FUNCTIONAL
CAPABILITIES AND PERFORMANCE
OF SILT CURTAINS

by . Botto!
n S8 St Cormrtin T T T
Wilmington, Mass. 01887
7 Figure 18. Dual tension cable
July 1978

Final Report.
[[Avoroved For Publc Reease Distrouton Unimited|




Curtains — What We Specified = @@= ___

Geotextile type material — P \ﬁm ﬁ%mm7
permeable enough to reduce the Lo Q[ -
substantial loading, fine enough to | —il T
capture sediment and not ensnare . )
fish |

Weighting — every last bit of it

Length — Full length plus slack to
minimize lifting
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Curtalns

e

What We Used
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Curtains — Lessons Learned

Permeable geotextile won’t capture fines
from glacial till

- Additional partial height impermeable
curtain forces sediment lower in water
column — falls out within the allowable
distance downstream
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HEAVY DUTY - IMPERMEABLE TURBIDITY BARRIER DETAIL

Nutee

**Other floatation sizes availsble, based on depth and application (8 & 12" typ.)
mmmumma@mmmmmmc (skirt) dsnavﬂd:l
Other skirt materials available based on application.

5 Ftor As Reaguired

WT/ Cargo-ﬁu ard PROJECT:
"Profecting The Emdronment”
B0 Box 454 LOCATION:

Warefown, NJ 08758 SHEET MO 1of 1
609-971-8810 Fax 603-971-8805
s iwtcargoguard,com SCALE: Not To Scale

DATE:
DRANN BY T8
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Curtains — Lessons Learned

Slack and weighting are insufficient to keep the curtain fully on the
bottom

- Eliminate slack — impinges on the workzone

- Sweeps at start of shift to ensure no Sturgeon in work zone
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42" HDPE design —Unconstrained Buckling

Many design conditions to consider:
-Flood conditions
-Rail loading
-Traditional dead load from backfill
Unconstrained Buckling controlled our design
-No underwater control of backfill around pipeline to

T B

-
f e T = AN
NN
““"-—--'

FIG. 1A FIG. 1B FIG. 1C

Figure from Chapter 6 PPl | giNG DEFLECTION RING COMPRESSION RING BUCKLING
PE handbook




HDPE is buoyant!

Design collars to make pipe roughly
neutrally buoyant full of air
- Aid Iin Construction

Design backfill to ensure no floatation once
Installed
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42" HDPE Float and Sink

With Pipeline & Collars designed for neutral buoyancy
-Pipe can be staged and maneuvered using tugs
-Sinking can be directly controlled by slow introduction
of water\bleeding air

-Sinking is reversible by reintroducing air

Pipe must be raised above water level to induce “water pocket” and
to prevent water from flowing down the pipeline. Once pocket is formed
and filled, the pipe can be lowered and allowed to seek it’'s own level.

q E 1 FLOATING PIPELINE WATER SURFACE

RIVER OR LAKE
AS SINKING PROGRESSES

PIPE WILL ASSUME THIS PROFILE

Figure 7 Aninduced water pocket initiates the submersion of the pipe and, as the pocket

enlarges, it allows the submerging to gradually progress forward

Figure from Chapter 10
PPI PE handbook



42” HDPE Float and Sink
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42” HDPE Special Connections

42" installed in 2 segments — Eastern shore (tunnel
connection) to mid-river and mid-river to Western

shore)
- Two flanged joints, one special coupling at the

tunnel connection

SectionA-A
Victaulic Style 232 Type 2
Restrained Couplings
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/2" Bouyancy

PCCP is not Buoyant!
(... unless it’s full of air!)

Planned for future dewatering for inspection
- Extra heavy wall pipe
- Backfill (revetment mat) as insurance

S, REFER TO

E-301

DOMESTIC MATERIALS REQUIRED

HEAVY WALL EMBEDDED CYLINDER PRESTRESSED CONCRETE PIPE

.D.
\ . "'.. K " ,"‘.' ot WL
g :: \—STEE. CYLINDER
" TR | RODDED | FODDED | CONTNG
3 T | STRINGTH | STRDNGTH | Tk AEOiE| PR
® B WRAP | @ 28 DAYS (WRE WRAP 'H (Les/FT)
(Iy) {rs) (Ps1) (IN)
12 1/2| 3000 | 5500 34 3820
Buoyant forcel|  3,344,00 Pbift
Weight of overburdenlll 1 434,76 Pbift 173.69 psf

Weight of pipefl 3 820.00 fb/ft

=
ASELINE REPORT
BocH! el

42" HOPE FM
(TYP.OF 2)
ARTICULATING CONCRETE
oo et @ COMREIE " ok
SPECIFICATION SECTION 02211 (TP, OF 2) z0 Lia e e
RIVERINE TRENCH DETAIL
§EIEE: 1 .§‘
Al ROTH SINFS) i

PIPE BEDDING |
ACCORDANCE
SPECIFICATION
SECTION 02211

§ Y/

1.14 FS without overburden

Factor of safety should be approximately 1.5




72” Thrust

Combined Sewer Siphon
- Gravity sewer\low pressure

Even low pressure results in large
forces in large diameter pipe!

JOINT DIAPER
PLACED IN FIELD
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PROGRAM TRDP vi.1

PROJECT Connecticut River Crossing
LOCATION Springfield MA
DESIGNED BY GOLeary

CHECKED BY

COMPANY Kleinfelder
DESCRIPTION  vert at levee

Pipeline Information

Sheetno. 1of1
Date

626/2018
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Pipe Type (ECP, LCP, BWP, RCP) ECP Cylinder Outside Diameter, D, 755 in.
Internal Diameter, ID 72 in.  Mini Cylinder Thick 0.06 in.
Core Thickness, h'_ 5.5 in. Bend Angle, & 225 deg
Mortar Coating Thickness, h 1 in.  Centerline Length of Fitting, L, arz fi
Core Outside Diameter, OD 83 in. Pipe Laying Length (First Pipe), L, 10 ft
Pipe Outside Diameter, D, 85 in. Pipe Laying Length (Typical Pipe), L, 20 ft
Joint Properties Material Properties
Joint Type (Welded or Harnessed) Harness Concrete Strength, f_ 4500 psi
Joint Diameter, I}l 76.375 in. Steel Cylinder Yield Strength, f“ 36000 psi
Joint Slack 0.0825 in.
Soil Information
Pressures (Table 9-1 - Soil Type Selection Guide)
Working Pressure, P 20 psi Soil Type (I through V) %
Transient Pressure, P, 0 psi Soil Stiffness, k 1100 psi
Field Test Pressure, P, 50 psi Soil Unit Weight, y 112 pof
P, =max(P,, P /125, (FP_+P)1.4) 40 psi Pipe to Soil Friction Coefficient, ¥ 0.4 in.
Soil Cover, H 5 ft
Angle of Internal Friction, 20 deg
Centerline Length L Total Footage Total Heavy Gage
Bend Angle (deg) of Fitting (ft) Thrust (kip) equired (one side) [Footage (one side)
225 372 88 10 10
Required Lengths for One Side
Cylinder 0.5 0.4375 | 0.375 | 0.3125 0.25 0.1875 | 0.1644 | 0.1345 | 0.1046 | 0.0747 | 0.0598
Thickness (in. (8 GA) | (10 GA) | (12 GA) | (14 GA) | (16 GA)
Length
Needed (ft) 0 o 0 0 0 o o 0 0 10.3 0
Number
of Pipes 0 0 4] 0 4] 0 o 4] 0 2 a
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Questions?
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