Pilot Projects in Housatonic Valley Watershed: 
Restoring more natural flow regimes downstream of impoundments through the development and implementation of dam management plans

July 2008

Partnership between Mass Riverways Program and Housatonic Valley Association

In 2003, the Housatonic Valley Association (HVA) partnered with the Massachusetts Riverways Program (a division of the MA Department of Fish & Game) River Instream Flow Stewards (RIFLS) program to measure streamflow on several rivers below recreational reservoirs.  The Riverways Program is a non-regulatory state program whose mission is to promote the ecological integrity of the Commonwealth’s rivers, streams and adjacent lands. The RIFLS monitoring activities were initiated due to concerns about unnatural stream flow conditions below these dams (e.g. streams were observed completely dry on occasion).  Data collected from several of these RIFLS sites, including Larrywaug Brook in Stockbridge, confirmed the presence of unnatural variations in streamflow. 

Pilot Projects in Housatonic Valley
In 2007, HVA was awarded a grant from the Massachusetts Environmental Trust (MET) to perform a pilot project at four RIFLS sites that involve the creation and implementation of dam management plans.  Aside from encouraging more natural flow regimes downstream of these specific impoundments, another objective of the project is to produce a tool that Conservation Commissions throughout the entire Commonwealth can use to determine adequate reservoir releases that are protective of downstream ecosystem health. 
Application of RIFLS data for streamflow analysis
The observed RIFLS stream flow data for Larrywaug Brook were compared with a least-impacted stream with similar basin characteristics. The stream used for comparison was selected using the Index Streamflow methodology recently developed by the MA Department of Conservation and Recreation (DCR)
 and the United States Geologic Survey (USGS)
.  This comparison was used to evaluate departure from a more natural flow regime (‘recommended target flows’ in Figure 1) in Larrywaug Brook.
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Plan Development and Implementation

Due to their central role in administering and enforcing the State’s Wetlands Protection Act, Conservation Commissions in Massachusetts have jurisdiction over dam operations, including flow releases (outflows) from dams. The dam operational requirements set by Conservation Commissions are specified in an Order of Conditions for dam-related projects and may also serve to mitigate alterations that have occurred to the hydrology of downstream rivers due to the operation of a dam. Currently, Conservation Commissions have little guidance on the flow needs of the riparian ecosystem below impoundments and therefore, default to using the Aquatic Base Flow (ABF) standards as thresholds for minimum and maximum flow during drawdown and refill periods. Unfortunately, using the summer ABF minimum flow standard during spring refills and the spring ABF maximum flow standard during fall drawdowns can be detrimental to the downstream resource. In addition, monitoring and reporting requirements in dam-related Orders of Conditions vary widely, often resulting in an inability to accurately monitor releases and ultimately disagreements about whether flow conditions are being met. Therefore, in order to adequately protect riparian ecosystems below impoundments, the Riverways Program and HVA would like to provide Conservation Commissions better guidance on setting Orders of Conditions for appropriate dam outflows. It is the goal of these Pilot Project Dam Management Plans to make available a user-friendly and scientifically based tool for Conservation Commissions in the Housatonic River Watershed.  Eventually, we hope that this guidance will be employed state-wide by Conservation Commissions in writing and issuing more ecologically-sound outflow release Orders of Conditions.
In forming these Pilot Project dam management plans, Riverways and HVA met with many stakeholders in the community to better understand any concerns and constraints in implementing a new management regime. Stakeholders represented Lake Associations, Conservation Commissions, local and State parks and recreation departments, MassWildlife and the Berkshire Regional Planning Commission.  The resulting Dam Management Plans are a compromise, taking into account the positions of the various groups.  The Annual Target Hydrograph approach used to structure the flow recommendations represent a compromise to a more complicated plan that some stakeholders desired. 
On-going monitoring and adaptive management
To track conformance with the plan, Riverways and HVA will continue to monitor streamflow at the RIFLS locations downstream of the dams included in the pilot project.  If necessary, higher resolution data at these sites may be collected using automated water level recorders to better assess the impacts of the new management structure on stream flow at a variety of timescales.  
The ultimate goal of the pilot projects is to improve the ecological condition of the river ecosystem below recreational impoundments through the reestablishment of more natural flow regimes. Therefore, in addition to tracking changes in streamflow at these locations, changes in the ecological condition of these sites will also be evaluated.  This ecological condition assessment will be performed through a partnership of agencies (e.g. Department of Fish & Game, Department of Environmental Protection) and will include the collection and evaluation of new and existing biological, chemical, and/or physical data indicative of ecosystem health.  This monitoring will allow for better understanding of how changes in dam operations and the downstream flow regime impact overall river ecosystem health.   
This plan will be implemented in an adaptive management context, where collection of site-specific streamflow or other available monitoring data may be used to fine-tune these streamflow targets in conjunction with the Conservation Commission.  HVA and Riverways will report back to the local Conservation Commissions with results of annual evaluations and work collaboratively to develop amendments to the management plan if required. 

Dam Management Plan 

Stockbridge Bowl/Lake Mahkeenac and Larrywaug Brook

Stockbridge, Massachusetts

July 2008

Introduction and Background

Streamflow is considered by many scientists to be the ‘master variable’ that controls all other aspects of river health
; streamflow directly impacts water quality, channel structure, habitat, connectivity, and species composition of both aquatic and terrestrial systems.  The “natural flow regime” describes the characteristic patterns of unaltered streamflow in terms of quantity, timing, and variability.  For example, the natural flow regime in New England is distinguished by snowmelt-driven high spring flows, low summer flows, and variable flows between these periods.  This pattern of streamflow is critical to maintaining ecosystem health; low flow periods enable growth of trees and other vegetation along the river corridor, and provide slackwater habitat that is beneficial for the growth of juvenile fish.  High flow pulses determine the shape of the river channel, provide migration and spawning cues for fish, and recharge floodplains with water, sediment, and nutrients. These are only a few of the critical functions provided by healthy streamflow.  The present day alteration of historically natural flow regimes is considered one of the most serious and continuing threats to ecological sustainability of rivers
. 
Current lake management practices can significantly alter the flow regime of streams below their dams, specifically during drawdown and refill periods.  Lake level drawdown causes the highest streamflow of the year to occur in the fall, rather than during the spring snowmelt and rains.  Furthermore, releases from these dams are often not managed between spring refills and fall drawdowns, resulting in relatively constant flows in between.  At times the outflow of dams is completely shut off during the driest periods of summer, resulting in no flow at all to the downstream river.  This lack of seasonally appropriate flow levels and variability in streamflow is unnatural and detrimental to resident aquatic organisms and the overall condition of the ecosystem.  
Purpose

The goal of this dam management plan is improve the ecological condition of Larrywaug Brook downstream of Stockbridge Bowl (Stockbridge, MA) through the reestablishment of a more natural flow regime; specifically, through a shift in the timing of largest annual flood into the early spring and an increase in variability in flow between drawdown and refill periods.   

Methodology

The target streamflow values recommended in this plan were created using the Index Streamflow methodology jointly developed by the U.S. Geological Survey (USGS)
 and the Massachusetts Department of Conservation and Recreation (DCR)
.  The recently developed Index Streamflow methodology identified 23 index streams least impacted by human alteration in New England based upon long-term USGS stream gage data.  This index stream approach allows one to estimate ‘natural’ streamflow for a non-index stream (such as Larrywaug Brook) and then apply an approved technique to determine instream flow targets.  This plan employs the Annual Target Hydrograph Approach, which sets target monthly flows and a range of acceptable flows around those targets to account for climatic variability.  Hubbard River (USGS ID #01187300) was identified as the Index Stream best suited for this analysis based upon basin characteristics (slope, surficial geology, and watershed size) similar to Larrywaug Brook.  The recommended monthly flows developed from Hubbard River were normalized for watershed size prior to application to Larrywaug Brook.  In addition to the hydrologic analysis, the recommended flows provided in this plan reflect consultations with local Conservation Commissions, Lake Associations, and other stakeholders. 
Flow Recommendations

	Month
	Minimum (cfs)
	Target (cfs)
	Maximum (cfs)
	Drought Target (cfs)

	Jan
	9.57
	13.16
	23.92
	5.36

	Feb
	8.97
	14.35
	24.52
	5.95

	Mar
	16.15
	29.90
	53.82
	10.71

	Apr
	20.93
	36.48
	68.17
	14.40

	May
	10.76
	17.94
	32.89
	6.55

	June
	3.47
	6.58
	16.74
	2.02

	July
	1.44
	2.87
	5.98
	0.83

	Aug
	0.96
	1.85
	4.84
	0.48

	Sept
	1.14
	2.27
	5.80
	0.60

	Oct
	2.87
	5.98
	15.55
	1.55

	Nov
	8.97
	15.55
	30.50
	3.93

	Dec
	10.76
	17.94
	31.10
	6.55


Corresponding stream gage levels 
	Month
	Minimum (ft)
	Target (ft)
	Maximum (ft)
	Drought Target (ft)

	Jan
	1.1
	1.17
	1.42
	1.01

	Feb
	1.09
	1.19
	1.44
	1.03

	Mar
	1.23
	1.56
	1.85
	1.13

	Apr
	1.35
	1.68
	1.94
	1.19

	May
	1.13
	1.28
	1.62
	1.04

	June
	.95
	1.04
	1.25
	.87

	July
	.82
	.92
	1.03
	.76

	Aug
	.78
	.86
	1.00
	.71

	Sept
	.80
	.88
	1.02
	.73

	Oct
	.92
	1.01
	1.22
	.83

	Nov
	1.09
	1.22
	1.58
	.97

	Dec
	1.13
	1.28
	1.59
	1.04


Gage Type and Location 

MA Riverways Program’s RIFLS staff gage is located on the upstream end of the box culvert carrying Larrywaug Brook under Route 183 in Stockbridge (42 16.404, -73 16.154).

Implementing Recommended Flows
The target flows should be the operational goal of the dam management plan.  However, a range of recommended flows is provided in order to account for variable climatic conditions and operational limitations of the outlet structure. Variation within this range is expected and encouraged. Outflows should not be kept constant for an extended period of time. Management of the outflow should reflect recent rainfall patterns; during wetter periods, outflows should be slightly above the target and during dryer periods, outflows should be slightly below the target. The minimum and maximum flows should not occur for more than X consecutive days during normal climatic conditions. As variability in streamflow is critical to ecosystem health, The limit on X consecutive days of minimum outflow ensures that this plan is not implemented as a minimum flow plan. Storm related high flows via spillway overtopping represent natural high water events and are not a violation of this plan. 

Emergency Drought Management Plan

During abnormally dry periods, an Emergency Drought Management Plan should be implemented, using the “Drought Target” flows in the tables above.  The Emergency Drought Management Plan should be implemented upon either (1) an official drought declaration by the Commonwealth of Massachusetts’ Drought Management Task Force, or (2) upon the USGS’ Massachusetts Streamflow Index reaching a value of 2 or less, indicating 10th percentile or lower streamflows state-wide. 

Official drought declarations can be found on the Massachusetts Water Resources Commission’s home page: http://www.mass.gov/dcr/waterSupply/rainfall/drought.htm. 

The current USGS Massachusetts Streamflow Index can be found online at: http://water.usgs.gov/waterwatch/?m=real&r=ma&w=real%2Cplot . 

The Streamflow Index compares current Massachusetts streamflow conditions to historical daily flows for that specific day of the year using only those 47 USGS streamflow gages with over 30 years of data. 

It is the responsibility of the dam manager to determine when current climatic conditions reach drought levels. Once the dam manager determines that the Emergency Drought Management Plan should be implemented (using the drought indices mentioned above), he/she must notify the Conservation Commission for authorization to implement the Emergency Drought Management Plan.  Unless the Conservation Commission disputes the dam manager’s determination of current drought conditions within 2 days, the dam manager should presume authorization and proceed with implementation of the Emergency Drought Management Plan. 

While operating under the Emergency Drought Management Plan, dam managers are required to check the gage on a daily basis in order to ensure that drought targets are being met. Drought targets are extremely small streamflow values.  Reservoir releases lower than these targets are unacceptable for protecting the stream during vulnerable drought conditions.  During periods when dam outflows are being managed for such small flows, there is very little room for error in the management of the outflow structure, and therefore daily gage checks are imperative for river protection. 

Once an Emergency Drought Management Plan has been implemented, dam managers must update the Conservation Commission and any other interested parties (i.e. lake associations, watershed organizations, etc) on a weekly basis to report the previous week’s dam releases and determine if drought status indicators (MA Drought Level and/or USGS Massachusetts Streamflow Index Value) have changed.

Upon official word from the Commonwealth of Massachusetts’ Drought Management Task Force that drought conditions have subsided, or upon the USGS Streamflow Index returning above 2, meaning greater than 10th percentile flows, for more than 3 days, implementation of the Drought Management Plan should cease, and the dam manager should revert to the normal climatic condition flow recommendations. The dam manager should notify the Conservation Commission that the drought indicators have returned to normal in the final weekly report.

Responsible Parties and Reporting Requirements
	Duty
	Group/Organization
	Contact
	Timeline
	Notes

	Check Stream Gage and record level*
	Stockbridge Lake Association
	Gary Kleinerman
	Minimum 3 times per week
	Additional gage checks necessary after all outflow adjustments and during drought conditions

	Adjust Outflow to Appropriate Flow 
	Stockbridge Lake Association
	Gary Kleinerman
	Adjust outflow as necessary to provide varying flows clustering about  Target Flows
	

	Record all Adjustments to Outflow*
	Stockbridge Lake Association
	Gary Kleinerman
	Record all adjustments to outflow
	If no adjustments made to outflow, record current outflow

	Report Outflows to Conservation Commission
	Stockbridge Lake Association
	Gary Kleinerman
	Semi - Annually 
	Weekly reporting is required during Drought Conditions

	Evaluate conformance with Plan
	Stockbridge Conservation Commission
	Chairman Sally Underwood-Miller
	Semi - Annually 
	Weekly during Drought Conditions


*Recording Sheets will be provided by the Conservation Commission

Adaptive Management and Monitoring

This plan will be implemented in an adaptive management context, where collection of site-specific streamflow or other available monitoring data may be used to fine-tune these streamflow targets in conjunction with the Conservation Commission.  In addition, this plan may be updated as Massachusetts further develops its streamflow policies.  
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