NJWEA - Winter Tech Transfer 2025 Trenchless Technologies

Bypass Pumping for Collections

Ryan Booth

How the Sewer Works

Prea RN 430-T4 Te A 4DO-TH

T A

Spills, Fines, Environmental Impact

Physical Hazard to This:

Need for increased treatment
capacity

Running equipment harder/longer

Majority of these go undetected
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Gravity Sewer Repair

" Undorsianding $ystom Companent:

i = Why are we bypassing?
Temporary Diversion System Cleaning
Repair/Replacement
Wliizing o surface mounted, eutarmatic Lining

-pimineg, solid-handing portable pump

How long do you think it’s going to
take?
Planned or Unplanned?

Why are we bypassing?
Cleaning
Repair/Replacement
Capacity Issue
Mechanical Failure
Electrical or Control Failure

Bid Upgrade

How long do you think it will take?
Planned or Unplanned?

TYPES - EQUIPMENT

0 Engine driven surface-mounted, automatic
self-priming, solids handling portable pump

0 Electric driven surface-mounted, automatic
self-priming, solids handling portable pump
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O Electric Driven Submersible Pumps

0 Hydraulic Driven Submersible Pumps

Equipment Selection Guidelines APSi

The System Curve

The System Curve is a plot specific H
to the piping system that describes
the head at various flows

The vertical axis is Head

The horizontal axis is Flow
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EQUIPMENT SELECTION - DEPTH APSi

Bypass from wet well or Manhole
Depth 20’ or less
Site has no electric

Bypass from wet well
Depth 20’ or more
Site has electric

[

Bypass from wet well or Manhole
Depth 20’ or more
Site has no electric

Equipment Selection Guidelines 6 PSI

The Pump Curve

The pump curve will describe the expected range of flows given various
magnitudes of head to achieve:

A pumps operational point will often be described as:
Flow @ Total Head
Static Head =

Plot the system curve onto the -
pump curve: '-
System Curve Points: :
1000 GPM @ 48 feet Total Head -
20 feet Static Head
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EQUIPMENT SELECTION 6 PSI

0 Surcharge

0 Variations in suction lift - level can get
before impacting properties upstream

Equipment Selection Guidelines APSi

The Pump Curve — The Duty Point

The Duty Point is the point at which the system curve and the pump curve
intersect:

This is the point that the pump will be expected to run at

o= 3

N
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EQUIPMENT SELECTION - Volume APSi

[ ] Bypass Pumping Hose/Pipe Size (Velocity =< 12 fps):
3” =250 GPM
e A N 4” =500 GPM
TR + Eﬁect[’o:fSuctlon lift on 8” = 1,800 GPM
EracAls. SN R erformance .
et 10” = 3,000 GPM
"B %\LN T Example: 12” = 4,200 GPM
EREA RS A NN \TQ\%\T\ RANNANN 10 foot suction lift 18” = 7,000 GPM
7 (BEEiR) \L\ SEINAN Flow 2500gpm
T 11K} Q\ T T 1] These are for temporary pumping systems, so velocities and HP are much higher than best practices for permanent
It T e (R installation.
1 I } 23 foot suction lift I you awn 1-2 of these syster, they are usedt for contingencies, and you want o be able to aply the system to »
- ' - - e Flow 1300 gpm more than one solution to reduce capital expense, or you rent them from a company with the same goals.
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Equipment Selection Guidelines APSi

Total Head

To transport water from a source to a desired
location, a pump will increase the pressure
of the water
The pressure generated must be great
enough to lift the water a required height
and overcome the resistance presented by
the piping.
These two factors are Static and Dynamic
head.
Total head = Static head + Dynamic head »

EQUIPMENT SELECTION - Volume APS|

HEAD LOSS
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Equipment Selection Guidelines APSi

Static Head

Static Head (hs , hstatic):

In practice, this is the vertical distance from
the water level in the wet well to the height of
the highest portion of the discharge line.

EQUIPMENT SELECTION - Volume APS|

UPSIZING HOSE/PIPE/FITTINGS TO REDUCE FRICTION
LOSS
Critical Suction Lift
Long Suction Distance
Long Runs of Hose/Pipe
-Generally @ 1,000’ or more, increase diameter
Manifolded for Volume
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PUTTING IT ALL TOGETHER APSi PUTTING IT ALL TOGETHER APSi

Flow is 1,000 GPM
Suction Manhole is 8’ deep
Discharge manhole is 1,200’ away and run is flat

The duty point is 1,000 GPM @ 52’ TDH

o ' =] / when using 8” layflat hose for the 1,200
gogum _—
Umps. ok | | - < - =i bypass.
J | o [} Absorbing 20.4 HP and burning 1.4 GPH of
—-—'L ! Diesel
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PUTTING IT ALL TOGETHER APSi PUTTING IT ALL TOGETHER APSi

The duty point is 1,000 GPM @ 131’ TDH
when using 6” layflat hose for the 1,200"
bypass.

Absorbing 60 HP and burning 3.7 GPH of
Diesel
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PUTTING IT ALL TOGETHER APSi UIPMENT SELECTION APSi
Flow is 1,000 GPM

Suction Manhole is 8’ deep Changing the discharge hose to 8” (same type)
Discharge manhole is 1,200’ away and run is flat

| Costom]

0 Discharge pressure — TDH
0 Manifold
et
T
e o G.ates and Checks
e 0 Discharge gauges
s ey (R [ ot ey
m.cu,;m!mh 2;7: uwc\;n‘g;h 0 Redundancy

0 ogpes Bond

Dimamc Dach Hesd
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EQUIPMENT SELECTION — HOSE, PIPE, FITTINGS 61:’51
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BYPASSING IS NEVER THE GOAL

Uninterrupted ge Collection and T tation is the Goal

Planning for Long Term Success for new construction or upgrading
*  OtmrslR fsmtq¥tzpmiitiamiy v jag
* G-ufiocHtssjhyts® 3 £ J¥Exifil ] Extnfhynf @ewinimixAter .
For Existing Stations
* Htsysljsh-Tfsx
(3946 EpEYAm) St s B2y B -u Bk S foh-
Hzygslyr jEHEIr jjsh-vfhytsx

= Zsijugfsivtzexyir

e 5% T B BSH
Ymyxj Euughfyt sx%y vz htsxri JuEyt s knt sy ghmi T x5
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SITE CONSIDERATIONS

Capacity (mgd)

i

2 8 & 1 12 2 4 & 8 1w 2
f AM } PM |

Sewage flow pattern for a typical municipality
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EQUIPMENT SELECTION — HOSE, PIPE, FITTINGS 61:’51

52025 NEW-LINE.COM
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Sound Attenuation — Residential Areas
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Sound Attenuation — Residential Areas

Add a Drain Line w/ Ball Valve
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