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MWRA Dams



For our reservoirs, we must balance 
out inflows and outflows to prevent 
exceeding operating bands, avoid 
uncontrolled spilling (& 
downstream flooding) and to meet 
Statutory release requirements.

Antecedent Moisture Conditions 
(AMC) is important.  It is the relative 
wetness or dryness of a system, 
which can have a significant impact 
on rainfall-runoff dynamics. 

The magnitude of the runoff (flow) 
from rainfall can be affected by how 
wet the drainage area is from prior 
conditions

Watershed 101



Variety of Weather Resources



Checking the Weather Forecast







USGS Site Gages



12 Rain Gages Monitored 



Winsor Dam

Goodnough Dike

Quabbin Reservoir –  Winsor Dam and Goodnough Dike



Primary Spillway

Winsor Dam

Auxiliary Spillway

Winsor Power Station

Winsor Intake

Swift River

Quabbin Reservoir- Winsor Dam and release infrastructure

WSCAC Office



El. 530’
El. 528’

Quabbin Primary Spillway and Lower Spillway w/stoplog options



Quabbin Auxiliary Spillway @ 536.00’



• CT River @ Montague: USGS gaging station monitoring location related to Swift R. releases at 
Winsor Dam to Swift River: “War Department Permit, 1930” – 

• Maintain 20 MGD as measured at Bondsville at all times. 
From June 1st – Novermber 30:th

• When CT River is between 4650 cfs and 4900 cfs, increase release to Swift
 R. to 70 cfs (45 MGD) – Not typically employed

• When CT River is <4650 cfs, increase release to Swift River to 110 cfs (71  MGD)

Quabbin Statutory Releases from Winsor Power Station (WPS)



Swift R.
Ware R.

CT River – Montague Gaging Station

CT River at Montague



3-day Average < 4650 cfs
Requires a 110 cfs (71 MGD)
 release to Swift R. from WPS

However, if the hydropower ops
puts a lot more water back in, as 
in this case (see peaks), we may 
avoid the trigger. 

Connecticut River at Montague



3-Day Average



The primary settings for the combination 
valve (FED/MOV) are 45 MGD and 71 
MGD.  MOV not used long term under 40 
MGD due to cavitation issues.  We 
generally go above 65-70% opening to 
reach 71 MGD.

Western O&M prefers to ignore the 45 
MGD release and go directly to the 71 
MGD setting because the interim setting 
adds little value and substantial work by 
the valve crew if the CT River Gage 
changed requiring the upper release  
(which is likely).  

For baseflow statutory release of 20 MGD, 
only the bypass is used.

WPS Valving – Fixed Energy Dissipater/Multiple Orifice Valve (FED/MOV)



Detailed SOP for facility operations:

• Flood skim above 85 MGD
• Oakdale/Shaft 1 closed
• Shaft 12 shutters reversed to allow flow 
to exit Shaft 11A into Quabbin Reservoir.

General Shaft 8 Operations



• Ware River at Coldbrook: “War Department Permit, 1926” – Diversion of Ware River 
may only occur when flows are above 131 cfs (85 MGD). 

Timelines:
– December 1 – June 1 we can divert any time needed.
– June 1 – December 1– diversion requires notification of MA DEP.
– No diversions June 15 – October 15 permitted

Exceptions: US ACE request to divert for flood control

MWRA added constraint:
-- Water temp must be 10 Deg. C or less for 30 days prior to diversion for aquatic 
invasives concerns.

Ware River Diversions
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Shaft 8/Ware River Ops
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Baffle Dams and Shaft 11 A at Quabbin Reservoir



OUT: Crest 
Gate/spillway  for 
elevation control
Varies based on need

OUT: Lower Gatehouse MOVS
for elevation control up to 300 
MGD

IN:  Oakdale Transfer
110 MGD – 300 MGD

OUT: Fountain for statutory release
 5 MGD

IN:  Quinapoxet River and 
Stillwater River - varies

OUT: Cosgrove Intake 
180- 300 MGD seasonally

Wachusett Reservoir



Crest Gate range 390.00’ (lower spillway sill) to 
395.00’.
Typical upper release limit 300 MGD to Nashua River. 

Wachusett Crest Gate



Shaft 12 Shaft 1

Transfer season generally late May through
October to coincide with reservoir stratification
and turnover to maximize Quabbin Interflow.

Oakdale Transfer Ops



Oakdale Power Station



Wachusett Dam release to Nashua River: “Acts of 1895” – 12 MG per 
week or 1.72 MGD



USGS standard transducer  
gage – subject to ice impacts

USGS Radar Stream Gage –
more reliable, no ice impacts

USGS staff gage

Redundancy at Nashua River gaging station below Wachusett Dam



USGS Water Street Bridge Gage



Staff gage installed

Nashua River “Canary”
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Sudbury & Framingham Reservoirs



Valve Opening Calculations



Sudbury River at Saxonville



a) Framingham Dam 3 
Site

b)

Foss Reservoir Gatehouse



Reservoir #1 
Gatehouse

10

Sudbury Aqueduct Gate



Overview of Sudbury Aqueduct

Sudbury Aqueduct Waste Weirs



Sudbury Aqueduct



Chestnut Hill Terminal Chamber and Bellmouth
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