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MWRA Governance

* 11-member Board of Directors

« Executive Director runs the company

» Chief Operating Officer runs core business

Executive
Director

Chief Operating
Officer

Drinking
Wastewater Water




MWRA Service Area

MWRA provides wholesale water and wastewater services to over 2.5 million
customers in 61 communities (34% of population of MA)

On average, MWRA delivers 215 million gallons per day to its water customers

MWRA collects and treats an average of 350 million gallons of wastewater per day,
with a peak capacity of 1.2 billion gallons
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= Sewer System
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Chelsea Creek Headworks
Peak Flow 350 MGD

Columbus Park Headworks
Peak Flow 182 MGD

Ward Street Headworks
 Peak Flow 256 MGD
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Deer Island Treatment Plant

« $3.8 Billion to Build

« Treatment Capacity:
— Maximum

1.3 Billion
Gal/Day

« Up to 700 MGD
by Secondary
Treatment

— Average Daily
Flow:

» 350 MGD




Deer Island Process Flow Diagram
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Deer Island Flow Capacities

Facility Capacity Capacity (MGD)
(ML/day)

Deer Island 4,807 1270
Treatment Plant

Deer Island 2,650 700
Secondary

Process

North Main Pump 2,983 /88
Station

Winthrop 473 125
Terminal Facility

Lydia Goodhue 1,514 400

Pump Station



Primary Clarifiers
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« 48 Stacked Clarifiers
e 72 Primary Sludge Pumps
* 14 Scum Pumps



Secondary Process

9 Reactor Trains with 72 Mixers/Aerators
54 Secondary Clarifiers

Two 150 ton per day Oxygen plants

700 MGD Process Limit



Anaerobic Digestion

« 12 Digesters, 8 operated at a time
« 20 day solids retention time
« 3 million gallons each



Project Background

Aging Infrastructure — Plant built in 1990s
Pump Valves “leaking by”
Replacing just one valve required major shutdown

Decision made to replace them all to avoid multiple
shutdowns




Valve Schedule

Type Diameter, Service
inches

Butterfly Raw

Wastewater

3 Plug 48 Raw
Wastewater

6 Swing Check 36 Raw
Wastewater

6 Knife Gate 36 Raw
Wastewater

6 Plug 36 Raw
Wastewater

72 Plug 6 Primary
Sludge

81 Plug 16 Return

Sludge



AARWAL V4245
AA:RWEVI7-48
AR 44 —‘
A RWKVAS—47
MCRINV42-5:
AR
AARWLYIN-148
ARIEWE02.
ARWKV45—07
AlNWNLVI7-80
AAI R V42-85
ARWNTI-148 L
AA RV VA2-106
AMRWRYI-160 ARINV2-182
AW W2—-182
A IRWH.VI2—-154.
s R ELW A=
AFE-102 THoH = ok THoH] i
¢
AA:RWALVAB—107
ARWRVI7-100 #]
ANRWWE-102 e |
AARWEVI7T-B0 ‘
AARWLV4S-82 AN R ARV ()
P-8 P8 P-4
ACRIW, ARWR ANV
AdRWVI7-108 nr-es prvip= el
108 AxRw AR, AR, |
V4o-85 V45-08 !ﬁ
ARWWWE-TTS —! - AkRWRV2~167
ACRRVIT-078 — ¥45-055 WE-038 Vas-018 | o As6" Raw
e b o T e o
pmingi e AR ARRWL AR Ahrwe AR 16" HEADER
"‘w:"""‘“' : unnm L »
Ao ot
”‘#"‘ ANTE R AR RIALVS1 =744 \1 - gl
¢ EL 10850 S E
AR G002
ﬁmm—m v %
probieor i > o moT 3 T
3 p o ARDE" i i -1
ARELVI-147 < e
:-n: HEADER &gfm * \ \—mmwe-m
€ I 12482 {TP)
AXRWNVI7-000
A RN WS—057 - AAc UL W2—035
AR WME—-052 -AAFE-0X2
AARWLVII-14
AKRWHVII-145 Ak RN WE—017
AN, 2055 ARV 7-019
Ax:D8" RWW G EL 12000 (TYP) ARWRMZ-015
—
Eﬁwm 17
norTH MERoPoUTAY /74 iy nptord BOSTON MAIN
REUEF TUNNEL SURGE  wn— RAINAGE TUNNEL
SHAFT 1 CONTAINMENT T’ SHAFT C
TANK Ak2¢" P
AKPSCMD-1 o180
e 2 I —
ARPSCR- M2 3 — 2 12000
A D (TYP) RECRC. CONN. -’fr:.% AkPSCP-2
— o

NORTH MAIN PUMP

STATION




_METTH MASS PP STATCN MNTrEOe TReeRs PALRITT ST TSI GO T CALRST
4 |
= — :
FE m— fmﬁt\-\\ “““““ i

B ) (3

58 3§ ¥

£

L — 0

LT .
e L
— e b
: ::"4 w
0
B RN S 20
a ase -
PORTTR T RORTL AN s




Project Challenges

« Complete Shutdown of North System

« Some shutdowns had to be at night

e (Concerns about SSOs while shut down

« During pumping restart need to avoid dry weather
blending

* Return Sludge Valve Replacement requires flow
limitations



The Plan

« MWRA pulled together technical and communication
experts from all parts of the company

* A document was prepared listing all appropriate staff
and responsibilities

« Upper Management got involved early and bought into
project

* Test Pumping Shutdowns planned

« Regulators notified well in advance



Hydraulic Model and Testing

MWRA staff developed hydraulic model for North
Collection System

Calibrated model by running a series of test shutdowns

Nighttime shutdowns involving over fifty staff stationed
at over a dozen locations in the sewer system



Test Shutdowns

_ Facilities Off-line Duration of Shutdown

5/20/15 Winthrop Terminal, 4 hours
Chelsea Creek

6/11/15 Ward St, Columbus 4 hours
Park

6/25/15 All North System 4 hours

7/123/15 All North System 8 hours



120,00

115.00
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Level {ft} 100.00
95.00

90,00
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Trend of Sewer Level Elevation Data

Meter SO-BO-3

T T T 1

11/5/15 21:36 11/6/150:00 11/6/152:24 11/6/154:48 11/6/157:12 11/6/159:36 11/6/15 12:00 11/6/15 14:24

Date & Time

¢ Nodel Prediction 207 MGD
ADF Elev. (ft)
B Pl DataMeasured Level (ft)

A Moedel Prediction 155 MGD
ADF Elev. (ft)

Location: Arlington Ave,
Charlestown (SECWRA: 035
Sta. 0009+72)

Interceptor: Metropolitan
Sewer, Somerville-Medford
Branch Sewer




The Contract

« Design by AECOM of Wakefield, MA

* Construction by Carlin Contracting Company of
Connecticut

e $17 million total cost

* Notice to Proceed given 6/23/14

e Duration of three years



« Dewatering System
Installation, September
2015

* Winthrop Terminal
48 inch Valves,
Nov 2015




Winthrop Terminal Shutdowns

* Replace suction knife gate, discharge plug, check
valve, and magnetic flow meter

e 6 pumps, contractor was allowed 21 days per pump

* All work completed between
November 2015 and March 2016




North Main Pump Station Valves

* Requires Shutdown of at least part of north system

60 inch Valves

o Started October 2016




Progress at North Main Pump Station

« Staff have been able to isolate one half of the station
* Valves on three pumps completed
« Contractor working on pump 8 now

25



Return Sludge Valves

* Requires shutdown of one battery of secondary
process

 Work around the clock to get battery back in three days




Regulatory Compliance

Letter sent to regulators to notify them of work

MWRA committed to avoiding blending during dry
weather

Member Communities Notified in advance of Work

No permit violations to date




Conclusion and Lessons Learned

* No permit violations

« Change orders less than 3% of contract
« Cooperation among MWRA departments
« Thorough planning

* Improve strategies as we learn



Acknowledgements

Coauthors: Brian Kubaska, David Duest, Richard Adams,
Stephen Cullen, Michael Hughes

Thanks to: Lisa Wong, Tracy Survilas, Tim Beaulieu, Charles Tyler, Wendy
Leo, Wenley Kilbride, Ria Convery, Stephen Abner, Charles Ryan, Ted
Regan, John Colbert, Marty McGowan, William Harris, John Vetere,
Carolyn Fiore, Michael Hornbrook and Frederick Laskey.



