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Summary of Massachusetts Sustainable Water Management Initiative 
Technical Subcommittee Meeting 

On River Classification 
 

March 3, 2010 
Westborough, MA 

 
 

Attendees: 
Todd Richards; Mark Tisa; Jack Buckley; Duane LeVangie; Tom Lamonte; Kerry Mackin; Richard Friend; Ralph 
Abele; Peter Weiskel; Glenn Haas; Marcia Sherman; Nigel Pickering; Dave Kaplan; Eric Hooper; Kathy Baskin; 
Linda Hutchins; Anne Carroll; Colin Apse; Cary Parsons; Vandana Rao; Sue Beede. 
 
Agenda: 

1. Introductions 
2. Colin Apse—Overview of approaches to classification 
3. Todd Richards—Proposed elements of a MA approach 
4. Discussion 

 
Following introductions, Colin Apse of The Nature Conservancy presented an overview of approaches to river 
classification. 
 

 Categorization divides rivers into major groups of natural system types using physical characteristics that 
can be defined statewide, such as river gradient, watershed size, and climate.  Categorization allows 
differentiation among coldwater and warm water streams, large and small watersheds, and allows 
development of standards specific to the needs of those stream types.  Some states have used 
categorization of stream types (like Michigan) while others apply the same standards to all streams 
(Maine) and do not categorize. 
 

 Classification accounts for human impacts, desired uses, resource sensitivity, and the balance between 
human and ecological needs, using data such as impervious surfaces and existing water withdrawals.  It 
would allow for different standards to be applied in accordance with current or desired conditions.  The 
alternative to classification would be a single set of ecological and human use goals for streamflow 
criteria statewide.  Some states have classified, but not categorized (e.g. Maine). 
 

 The ELOHA Framework: 
o Step 1: Hydrologic Foundation (Sustainable Yield Estimator for MA) 
o Step 2: Categorization (physical river types, based on science/GIS data) 
o Step 3: Flow Alteration (Massachusetts Water Indicators for MA) 
o Step 4: Establish Flow-Ecological Relationships (MA statewide fish and habitat study) 
o Step 5: Classification (a social process) 
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 Example of Categorization: Northeast Aquatic Habitat Types, mapped by NEAFWA 
o 4 size classes (Headwater to Great River) 
o 4 gradient classes (Very High to Very Low Gradient) 
o 3 geologic classes (Acidic to Calcareous) 
o 3 temperature classes (modeled, Cold to Warm) 

 Streamflow Classification rates streams from a “Natural” condition (high ecological quality) to “Altered” 
(low ecological quality); for example in CT the classes have narrative ecological and hydrologic standard 
associated with them, but can be simply characterized as: 

o Class 1: Natural 
o Class 2: Minimal alteration 
o Class 3: Working river 
o Class 4: Significant alteration 

 
CT designated allowable withdrawals for each class, but did not categorize. 
 

 Michigan has developed an on-line screening tool in which users can enter the withdrawal they would 
request on a certain stream and get a response about whether or not it would be allowable, and under 
what conditions.  An Adverse Resource Impact graph gives results of the screening.  A data base tracks 
cumulative withdrawals.  Michigan uses categorization and a ecological risk level classification. 
 
 

Todd Richards of MA DFG/DFW presented an example of how MA might categorize and classify its rivers. 
 

 The database that is being used for the statewide fish and habitat study was described: 760 fish 
community samples, in over 400 streams with statewide distribution, in free-flowing habitat, combined 
with physical basin characteristics such as channel slope and watershed size. 
 

 Examples of stream categories (similar to the NEAFWA effort): 
o Drainage Area: 

 0 to 5 square miles 
 5 to 40 square miles 
 40 to 200 square miles 

 
o River gradient: 

 Low   <0.5% 
 Medium  0.5 to 2.0% 
 High   >2.0% 

 
o Classification could be done within each category based on the biological attributes of the 

resource using known fisheries information.  In areas where fisheries data is absent, we can use 
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known alteration metrics (e.g., impervious surface and Mass. Water Indicators data) to predict 
the condition: 
 

o Impervious surface 
 Category 1:  <3% 
 Category 2:  3 to 10% 
 Category 3:  >10% 

 
o Flow alteration (percent August median flow alteration, absolute value + or -) 

 Category 1:  <0.05% 
 Category 2:  0.05 to 0.5% 
 Category 3:  0.5 to 5% 
 Category 4:  >5% 

 
o Each river could be then classified in terms of how the actual condition fits with the predicted 

biological condition.  This predicted condition would be developed by looking at basins with 
known alteration levels and known fisheries data.  For example, a low gradient small stream 
could be classified as follows: 
 

Class % Coldwater fish % Fluvial Fish 

A: Low Impact  Greater than 40%  Greater than 80% 

B: Moderate Impact 20-40% 60 – 80% 

C: High Impact Less than 20% Less than 60% 

 
 
In this example, each category of rivers could have different alteration thresholds.  Different metrics 
could be used.  On top of this, there could be a biological (fish community) expectation for each 
category and class. 
 
There was discussion about the level of effort this type of process would require, and the timeframe in 
which it could be accomplished with respect to the state’s deadlines to complete the work.  There was a 
proposal to roll out an example basin for the technical committee meeting March 9. 
 
There was also discussion about the deliverables that will result from the statewide fish and habitat 
study, in the short term, interim, and long-term phases of the project.  Graphs of alteration/response 
curves. 
 
There was discussion about classifying based on current conditions versus setting goals for each of the 
classes.  Goal-setting would be a social process.  Narrative criteria for each of the classes was suggested, 
along with numerical criteria and an option for site-specific study.  DEP would want guidance on how to 
apply the criteria or classes to Water Management Act permits.  If it doesn’t meet streamflow criteria it 
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won’t get permitted?  Natural conditions everywhere is not necessarily the goal. The classification itself 
is neutral—just a snapshot of current conditions.  How it gets applied to permits and how the classes get 
protected can be decided after the classification. 
 
Comments were solicited from the group: 
 

 There was support for the proposed methodology, noting that MA is in a good position with 
data to do this work.  

  It was suggested that we do not create classifications that are at odds with the current surface 
water quality standards (i.e., warm water and cold water streams). 

 One suggestion is that we might not need categorization at all (but the fish and habitat study 
can’t predict fish community with complete accuracy.  It is more appropriate to be used to 
develop a classification system.)  Others felt categorization would be necessary given the 
variability of the data and natural conditions in the state.  The data can help direct whether or 
not categorization is needed. 

 The similarity between the proposal and the Michigan approach was noted.  One request was 
for the pilot basin to be Concord/SuAsCo. 

 
 
Kerry Mackin described a potential approach for safe yield definition, noting that she preferred safe 
yield to be analyzed on a subbasin scale and with a seasonal constraint.  This proposal would base safe 
yield on a percent alteration of “relatively unimpacted” flows (one approach to safe yield). A summary 
of her proposal, which would link MA Water Indicators data and Safe Yield: 
 
 Classify based on MA Water Indicators data (perhaps using 7-day low flow or August median flow 

alteration, and annual relative net demand): 
o Class A: White areas on maps (very low impact) 

 May be advisable to have a Class AA that has truly de minimus impacts 
o Class B: Tan areas on map (moderate impact) 
o Class C: Everything else 

 Presumptions: 
o Class A: Safe yield is not exceeded 
o Class B: Safe yield is not exceeded 
o Class C: Safe yield is exceeded and triggers analysis of mitigation to improve water balance 
o Presumptions are rebuttable by doing site specific study and/or including more complete 

site specific data in SYE 
 

Safe yields could be calculated by “backing into” the withdrawal values that would trigger the threshold 
degrees of alteration. 

 
Additional note from Kerry:  the cutoff thresholds per category should be compared to data from 
Fish/Flow Study to ensure that these are reasonably tied to thresholds pertaining to ecological impacts.  


