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Meeting Agenda

« Background

« Existing Conditions

» Pumping Scenarios

 Forensic Study Results

» Forensics Summary

« Pumping Station Repair Alternatives
 Discussion



Background - Children's Beach Flyover




Background - Initial Pumping Station Commissioning

« 2005 Children’s Beach Qutfall
Evaluation -Improvements

* Brant Point SW Outfall Elimination
* Brant Point SW Improvements

© BMPs

« Children’s Beach Pumping Station



Backgrouna

« Pumping Station Commissioned
June 2009

— Part of Children’s Beach Qutfall
Evaluation - 2005

— KSB 40 Hp Amacan Axial Pumps
— Small Wet Well
— Small Discharge Chamber



ackground - Pumping Station Plan & Elevation

24" 90" BEND (TYP)

L 5 i "
———— o e— . |- 36" DUCKBILL
| >’" ‘ e
o ;
I ; 48" SMOOTH D
) CORRUGATED
; HOPE PIPE
OUTLET
45"X48" HATCH 2 % .
=t r——4-
ol i . 3 1
STEEL INLET BAFFLE Lo et Tt el PR T T R T
(507 HIGH X 82" WIDE)—/ g
S
48"
810
TOP OF GASKET FRAME
SQUARE MH
SURVEYED ELEV=7.00"
2 2 :A s {2 LB A -
1 . . o 4 i 4+
a 235 ]_ a
a4 PUMP ON/FULL SPEED
s
|
I w i i
| 2 -
z
e g
: 5 [ [T 48" Inv= -
e - =217 1 g
= P & . ) =G
L - s HEL A N— 24" puMP DISCHARGE
PUMP OFF/STOP PIPE, FROM NORTH PUMP
TUBE ELEV=0.42
i 24" PUMP DISCHARGE
5 PIPE, FROM SOUTH PUMP
ki . ESTIMATED CL OF TUBE INV=—3.43'
o IMPELLER ESTIMATED FROM PHOTO
PUMP INLET 4 | | | |
ELEV=—10.0" 3
K BOTTOM WET WELL BOTTOM OF VAULT
- "  — 'Ik - ELEV —11.08

BOTTOM OF VAULT————————————

L (KsB CALLS FOR SPACER PLATE
FLOOR VARIES

BETWEEN PUMPS — 53" WIDE ENTRY
FOR EACH PUMP)



Background - Initial Pump Failure/Improvements

 |nitial Failure Oct. 2009

» Hydraulic Evaluation 2011
Results

« Recommended 2011
Improvements
— Improved Venting
— Pump Repairs
— VFDs



Existing Conditions — Pumping Station Area Survey




Existing Conditions — System Profile




Existing Conditions - BMP Concentrator

« Aqua-Swirl Model AS-8 Units (removes solids)
— Two Installed Upstream of Children’s Beach Pumping Station
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Xisting Conditions - Pump Chamber
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Existing Conditions - Important Elevations
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Existing Conditions - Discharge Chamber
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Existing Conditions - Outfall

 Note: No

Outfall Check
Valve



Existing Conditions - Electrical & Controls

» Electrical Panel & Controls Remote
to Pump Station (~200 ft to west)

— 480 volt, 3 phase, 200 Amp

— YASKAWA VFDs added in 2011

— Sigma Controls —-Floats & Level Sensor
— Low Pad Elevation - 4.70 NAVD88



Children’s Beach Stormwater Pumping Station

Scenario 1: Water Flows by Gravity at Mean Low Water
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Children’s Beach Stormwater Pumping Station

Scenario 2: Water Flows by Gravity at Mean High water
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Children’s Beach Stormwater Pumping Station

Scenario 3: Storm Tide — Pumps on with High Interior Drainage
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Children’s Beach Stormwater Pumping Station

Scenario 3a: Storm Tide - Pumps on with High Interior Drainage,
No Tide Gate
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Children’s Beach Stormwater Pumping Station

Scenario 4: Storm Tide - Pumps on with High Interior Drainage
and Tide Gate
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Children’s Beach Stormwater Pumping Station

Scenario 5: Projected 2070 Stillwater with 2.3’ Sea Level Rise
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Forensic Results - Flow Dynamics & Controls

 Flow Dynamics in Pump Station
— Wet Well Volume 3,700 gallons -
+ Onepump - 18 seconds of storage
— Storage - Wet Well & 48" Pipe from AquaSwirl 13,100 gallons.
+ Onepump - 1.05 minutes of storage
— Control System has to respond rapidly
+ “Short Jrcling” of Pumps Reported - Frequent Starts Darmage Motor
— Water Feed Issues
— Venting is Important -
- Wet Well Vents undersized - Causes Pressure +/- Several Feet of Water

- No vent on discharge chamber
+ Can cause overload of purmp motor



Forensic Results - Pump Hydraulic Issues

Small
Application
Range

@tor OVe”OK

Excess Pump
Loading



Forensic Results - Pump Motor Problems

« Motors suffered damage due to overheating

— Pumps called on to operate outside of the “Application Range”
+ Left Side of Curve - Where Shait Power Increases Above 40 HP

— 40 HP Motor size too small

+ KSB recornmends increasing motor size after determining hydraulic
operating points
— Increase by 4 HP without VFD
— Increase by additional 6 HP with VFD

— For CBPS - Motor should be 50 HP



Forensic Results — Hydraulic Issues Cont'd

Flow
Straightening
Vane



Forensic Results - Hydraulic Issues Cont'd

Formed Inlet



Forensic Results - Hydraulic Issues Cont'd

Minimum
Dimensions for
Children’s
Beach PS*

* Dimensions presented are
part of the required design
parameters but not the only
requirements



Forensic Results - Hydraulic Issues Cont'd

Minimum Wet
Well Length
Approx.18 FT for
Children’s
Beach PS*



Forensic Summary - Revitalizing Children’s Beach Pump Station

e |ssues Have Been Identified

« DPW and F&O Working with Town Manager & Local
Stakeholders

— Put“Short-Term"/ Temporary Improvements in Place
Ex. Short Term Pumping
— Goal is a “Permanent” Solution
+ What Does “Long-Term” Really Mean? (see next sliae)

+ Understand Sea-Level Rise Time Horizon
+ Define/List Permanent Improvernents



Forensic Summary - What Does “Long-Term” Really Mean?

« GZA February 2019 Report Results

— Current:
- Stillwater Elevation (current condlition) = 5.8
- Total Water Level (stillwater with wave setup) = 6.3

+ For Reference:
— Top of Boat Ramp 3.1
— Top of Tide Gate 5.1
— Top of Pump Station 7.0
— 2070:
« Stillwater Elevation (w/2.3 feet sea level riseyr. 2070) = 8.1
+ Total Water Level (Stillwater w/ wave setup & 2.31t 2070) = 8.6



Questions & Discussion

Robert D. McNeil Ill, PE, MPA

Public Works Director
188 Madaket Road
Nantucket, MA 02554

(508) 228-7244
rmcneil@nantucket-ma.gov
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