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Massachusetts Sustainable 

Water Management Initiative

2009-2010-2011….

•Technical Subcommittee

•Advisory Subcommittee

•Agency Technical Staff Meetings

•Steering Committee

•Implementation Tools Committee

•Facilitated Meetings

•Stakeholders



MA Permit Extension Act



Update Summary

 Safe Yield

 Streamflow Criteria

 Policy/Allocations/WMA Permitting

 Current Issues



WMA “Safe Yield”

“the maximum dependable withdrawals that can be made 

continuously from a water source including ground or 

surface water during a period of years in which the 

probable driest period or period of greatest water 

deficiency is likely to occur; provided, however, that 

such dependability is relative and is a function of 

storage and drought probability.” 

Environment??Water Supply Term



Massachusetts Major River Basins

Water Management Act manages water withdrawals in Major Basins

Limits total permitted withdrawal to a “Safe Yield” for each Major Basin



DEP Safe Yield Clarification
November 3, 2009

“MassDEP clarifies and explains that its interpretation of 

the term safe yield under the Water Management Act 

includes environmental protection factors, including 

ecological health of river systems, as well as hydrologic 

factors.”

2009 DEP Issues Safe Yield 

Values for 27 Major Basins



Basin Yield

Annual Drought Volume

Calculated from SYE Statistics

using Monthly 90th percentile low flows

Monthly values are time-weighted and “rolled up” into 

an average annual value *

* =((Jan x 31 days) + (Feb x 28 days) + (Mar x 31 days) + (Apr x 30 days) + (May x 31 days) + (Jun x 30 days)

+ (Jul x 31 days) + (Aug x 31 days) + (Sep x 30 days) + (Oct x 31 days) + (Nov x 30 days) + (Dec x 31 days) )/365 

days    



Precip Records: 1965 was generally the 

dryest year in MA

that we also have Streamflow Record



Monthly Q90 Rollup:

A synthesized low-flow year.

How does it compare to real years?

What is the recurrence interval?

We compared all the SYE Simulated Years



Monthly Q90 Rollup:

A synthesized low-flow year.

How does it compare to real years?



Other Safe Yield Issues

 Include Reservoir Storage volumes for reservoirs that 

hold > 1yr of annual inflow and use:

 Wachusett ~ 127 MGD

 Quabbin ~242 MGD

 Recharge methods for Cape Cod, Islands, Plymouth 

Carver Aquifer in South Coastal

 Compliance issues where WMA Authorizations > SY

 What % of Basin Yield to Authorize for WMA?



Streamflow Standards Criteria

Envisioned to protect streamflow at smaller 

geographic and time scale than Safe Yield

NO GRANDFATHERING!

Will apply to all Water Management Act Permits



2009-2011:  Statewide “Fish and Flow Study”

Fish Community Response to Flow Alterations, Land Use, Impoundments, 
and Water Quality in Massachusetts

Imperviousness

Dams

Land Cover

Sand and gravel



2010 Accelerated Fish and Habitat Study



The Preliminary Fish and Flow Study showed 

that depletion of August Median Flow is 

associated with decreases in the abundance and 

diversity of river fish. 



Impervious Cover: The other smoking gun!



The  Biological Condition Gradient – Concept

Increasing Effect of Human Activity   

Natural structure & function of   biotic community maintained

Minimal changes in structure & function

Moderate changes in structure & 
minimal changes in function

Major changes in structure & moderate 
changes in function

Severe changes in structure & function

1
2

3

4

5

6

Evident changes in structure and 
minimal changes in function



“Fish & Habitat” Response Curves

 River Categorization



Biological Categories
Curve based on basin characteristics

for a specific % Percent Impervious cover





Draft MA Biological Categories Map
Considers both Impervious Cover and August Flow Alteration

Category 5: 

>65% Reduction in 

Fluvial Fish

Relative Abundance



Draft MA Streamflow Criteria

Flow 

Level

% 

Aug Flow 

Alteration

% 

Oct Flow 

Alteration

% 

Jan Flow 

Alteration

% 

Apr Flow 

Alteration

1 5 5 5 5

2 15 5 5 5

3 35 15 15 15

4 65

Feasible Mitigation and Improvement
5 >65



Streamflow Levels



SUBTRACT AUG INFLOW TO PWS RESERVOIRS FROM SUBBASINS 
WHERE PWS RESERVOIRS EXIST, AND DOWNSTREAM

Subbasin 11015

Drainage Area = 3.80 sqmi

Aug. Flow = 1.16 cfs

Muschopauge Pond

Drainage Area = 0.6 sqmi

Aug. inflow = 0.055 cfs

part of

Assumption: During August, no flow is passing the water supply dam;

So the inflow will be deducted from that subbasin and downstream subbasins

SURFACE WATER WITHDRAWAL

INCORPORATION INTO STREAMFLOW LEVELS



Streamflow Criteria--Water Management Act Permits

Tiered Permit Review Levels

Based on Flow Levels, Biological Category, and Cold Water Fisheries



Mitigation Based on Permitting Tier

and Agency Consultation



WATER SUPPLY METRICS
Existing water supply areas– Aquifer maps and Zone II’s

Future potential water supply areas– untapped aquifers

How to implement streamflow criteria on existing water 

supplies?

- in high quality Biological Category areas?

- in degraded Flow Level areas 4 and 5?

- in low quality Biological Category areas with high 

impervious cover?



SURFACE WATER SUPPLIES

Many are Registered only/not WMA Permitted

Many have been in place >100 years

Many are serving water needs near their Firm Yield

Some could serve as regional water supplies where current 

demand is less than Registrations

Downstream releases are desired– but limited feasibility



Incorporate Streamflow Criteria into an Allocation 

scheme using Predictable Permitting Decisions

Statewide Fish & Flow        

Study Results

Seasonal Streamflow Criteria

Compare to

MA Water Indicator Results

Set thresholds and limits

Apply to
Allocation/Classification Scheme

Guidelines for Protection/ Mitigation

Implement through WMA Permits + Other Programs?

ALLOCATION



 Habitat Protection and Water Supply

 Mitigation in Flow Level 4/5 areas

 Mitigation Measurement

 Implementation of Streamflow Criteria

 DEP Regulation Change

 Water Resources Commission?

 Seasonal criteria other than August?

Current Issues




