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Please insert really nice background stream picture

Sure it’s the Naugatuck but consider the symbolism: “Bridge to the future” or “we’re going to get railroaded by the water utilities” – you pick!, DEP is on the job (I think that’s Guy in the waders center right), free flowing stream – water quality has improved, habitat looks good, and we need to protect stream flows to maintain the pretty picture. This reach was not historically stocked (due to pollution from upstream in Thomaston and Torrington) so it might not have been covered by old reg.



Lots of people  in the audience who know a lot more about this than me – Lee Dunbar, Rick Jacobson and Rob LaFrance – as examples.



Builds on our success of 40 years of improving water quality – need to turn our attention to quantity.  If you moved to Connecticut in January of this year – could never probably imagine that we might have dry periods with no water in some of our rivers and streams – but it does happen.  And at that point – there would be no water in your basement to augment flow!



What we are trying to prevent is periods where our streams and rivers dry up – because of  human use.
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STREAM FLOW REGULATION TIMELINE

1970 1975 1980 1985 1990 1995 2000 2005 2010

PA ‐229
Minimum Stream Flow Act Enacted. 

 
1971

Minimum Stream Flow Regulations 

 
Adopted 1979

Diversion Act 1982

Program Review 2003

Fenton River Desiccated 

 
2005

Advisory Groups Formed 

 
2005

Draft Regulation 2009

Waterbury v. Washington 2002

PA 05‐142 Enacted
Mandating Minimum Stream 

 
Flow Regulations 2005
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Only 8 years the first go round – we’re half way there (09-05=4)



First round – stock streams only – protecting the state’s investment.



Then came the perfect storm of sorts – the Fenton as the poster child







Public Act 05‐142
 An Act Concerning the Minimum Water Flow Regulations

• Commissioner to Adopt Flow Regulations:
– Apply to all rivers and streams
– Be based on best available science
– Preserve and protect natural aquatic life and wildlife
– Promote and protect public recreation
– Be based, to the maximum extent practicable, on 

 natural variations of flows and water levels – while 
 providing for the needs and requirements of public 
 health, flood control, industry, public utilities, water 
 supply, public safety, agriculture, and other lawful 

 uses
– By December 31, 2006



Commissioner’s
Advisory Group

Scientific –
Technical 

Workgroup

Policy –
Implementation 

Workgroup

Established December of 2005



What has DEP Been Doing Since Last 
 Advisory Committee Meeting?

• Considering feedback from CWWA
• Exploring various alternatives, modeling impacts 
• Refining scope of regulation
• Developing procedure for assessing impact of 

 groundwater diversion on stream flow
• Redrafting regulation into regulation‐ease
• Continuing to meet with Technical and Scientific 

 Advisory Committee members for feedback on 
 specific technical issues

• Drafting  “Stream Flow : The Next Two Decades”



Structure of Proposed Regulation

• Classification
• Operation Rules dependent on Classification
• Phased in Compliance over 16 years
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Looked to existing models that worked – loosely modeled after our water quality standards -
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One thing that we know about natural systems – is that in general the system degrades in response to increasing human influence in a system. As part of our ambient monitoring of stream quality in the state – we have seen this play out again and again-  Increase the stress on a system – system responds by elimination of sensitive taxa and only the tolerant species survive.  This is a chart of the type of benthic community (bugs) you would expect to see in depending on stress of the system – below the red line – and the stream is not meeting our water quality standards  



What That Tells Us

• Not all streams and rivers in the state are the 
 same

• Not possible to take everything back to 
 pristine

• Different places on the curve call for different 
 management strategies –

• Challenge is to define what where

Presenter
Presentation Notes
Streams differ from each other both in terms of physical characteristics (geographical differences in geological  features and climatic conditions) and  in their current condition (degree of human alteration i.e. withdrawals, dams, development and  impervious cover, etc.). The challenge is to develop a regulatory framework that is flexible and accounts for these differences.  

This challenge is met by

Implementing a Classification scheme that determines the appropriate management strategy – preservation, conservation, or mitigation that is linked to 

Establishing stream flow standards for each Class that account for the physical differences between streams that influence the natural pattern of flows such as relative abundance of stratified drift deposits, watershed size and slope, and local precipitation patterns.  

Considering both the current conditions and the physical reality of what individual streams can yield allows DEP to better balance human and ecological needs for

water at diverse locations across the State.
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Presentation Notes
We have build upon the ambient water quality monitoring model – and adopted one for deviation from the natural hydrograph.  Each Class represents Different Balancing of Human Use and Ecological Health – Class 3 and above – ok – Class 4 – need to be realistic and accept alteration.



Examples – Class 1 – Mount Hope River in Eastern Connecticut

Class 2 – 

Class 3 – 

Class 4 – Trout Brook, West Hartford



The Commissioner Shall Adopt Stream Flow Classifications

Propose Stream Flow 

 Classifications, Public Notice, 

 and Solicit Comment

Develop 

 Draft Stream 

 Flow Classes

Consider Factors Indicative of 

 the Degree of Human Alteration 

 of Natural Stream Flow

Diversions
Dams
Impervious Cover
Return Flow

Adopt Stream 

 Flow 

 Classifications

Unique Factors
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This is how the classification process will work – by segment – will phase in by major river basin.



Will do a major basin a year – so will take five years to complete this cycle.
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Presentation Notes
Introduce concept of q99 /  Factoids for Mount Hope River:

- Represents a natural reference or index gage with no significant human impacts to flow pattern

Drainage Area = 28.6 square miles

- Per99th Percentile Flow = 1.10 cfs

% Stratified Drift in Watershed = 5.1%

- Q99 at gage

NB – Bioperiods assigned based on ecological flow needs during specified portions of the year reflecting expected pattern in runoff for CT.  Rearing and Growth period of expected low flow coincides with highest human demand for water. 



Source ‐

 

NOAA

Source ‐

 

USGS

Each requires a different 

 approaches – with one 

 underlying premise –

 accept a certain degree of 

 variation from natural 

 flow – class dependent

Two major ways we 

 influence flow in rivers and 

 streams – dams and 

 withdrawals

Minimum Flow Release Rule

Maximum Flow Reduction Rule
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Presentation Notes
Have just looked at a natural hydrograph – how does man influence the hydrograph-

2 more ways that will be addressed throught the regulation

Dams – and the water that is release downstream

Other withdrawls – such as a groundwater well= that can influence stream flow.



Upon Adoption of Regulation

• If a release is required under the existing stream 
 flow regulations – it must be continued until new 
 release requirement becomes effective.

• All diversion permits or other agreements 
 concerning water withdrawals remain in effect.

• What Not Regulated
– Tidal rivers
– Dams operated in run of river mode

– Small and intermittent withdrawals
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Presentation Notes
So – how are we going to address these two types of activities



Proposed Timing of Regulation

• Year “0”
 

Adoption of Regulation
• Years 1‐5

 
Classification, Data Collection 

 and Analysis
• Years 6‐11

 
Dams Intermediate Release  

 Other Diversions individual 
 compliance

• Years 11‐16
 
Dams Full Release                    

 Other Diversions collective 
 compliance

• Water Management Plan/Agreement – any time



Dams 5 Years After Segment Classification 

• Begin daily recording of release
• Submit data to DEP upon request/notification

• Class 2 –
 

release 75% of natural inflow

• Class 3 – releases per Low Level Release Rule
LOW LEVEL RELEASE RULE

Bioperiod Effective Date Minimum Required Release

Overwinter Dec 1 - Feb 28 Bioperiod Q95
Habitat Forming Mar 1 - Apr 30 Bioperiod Q95
Cluepeid Spawning May 1 - May 30 Bioperiod Q95
Resident Spawning Jun 1 - Jun 30 Bioperiod Q90
Rearing and Growth Jul 1 - Oct 31 Bioperiod Q80
Salmonid Spawning Nov 1 - Nov 30 Bioperiod Q90

• Class 4 – greater of 0.1 cfsm or existing stream flow

Presenter
Presentation Notes
So for a dam – it is all about what you send down stream



Dams Ten Years After Classification of 
 Segment

• Dams
– Class 2 –

 
release 75% of natural inflow

– Class 3 –
 

Release per Multi‐Level Release rule
MULTI-LEVEL RELEASE RULE

Bioperiod Effective Date Minimum Required Release
Anteceedent 14d Period Dry Anteceedent 14d Period Wet

Overwinter Dec 1 - Feb 28 Bioperiod Q95 Bioperiod Q75
Habitat Forming Mar 1 - Apr 30 Bioperiod Q95 Bioperiod Q75
Cluepeid Spawning May 1 - May 30 Bioperiod Q95 Bioperiod Q75
Resident Spawning Jun 1 - Jun 30 Bioperiod Q90 Bioperiod Q75
Rearing and Growth Jul 1 - Oct 31 Bioperiod Q80 Bioperiod Q50
Salmonid Spawning Nov 1 - Nov 30 Bioperiod Q90 Bioperiod Q75

Class 4 – greater of .1 cfsm or existing stream 
 flow

Presenter
Presentation Notes
Dry period releases are identical to the releases required by the “low level release rule”



Flow Release Drought Triggers

• Effective when new release requirements 
 start

• Based on individual water supply plan trigger
Water Supply Plan

Trigger

Reduction in Required Release
Rearing and 

 Growth Bioperiod
All Other 
Bioperiods

Advisory None 50%
Watch 50% 50%
Warning 75% 75%
Emergency none none



Typical Annual Hydrograph

Flow 
(cfs)

Month

Presenter
Presentation Notes
This slide illustrates the “smooth” pattern of monthly median flows in grey. Upon the click, the orange line is plotted which illustrates the actual daily flows during this typical year. The natural variability in flows is clear and the difficulty of mimicing this variability also should be obvious without constant modification of release rates. 



Multi‐Level Release Rule

Under a typical year, 12 

 
release adjustments  were 

 
required

Rearing & Growth Bioperiod

Presenter
Presentation Notes
This is the same hydrograph as in the previous slide. Red is amount of flow release required under multi level release rule. Blue is what could be stored if reservoir were bottomless. The rearing and growth period is identified as being in need of a closer look because the scale necessary to include all high flow days hides the small flows of these critical summer months. Note that the overall variability across seasons in maintained to a degree but much of the day-to-day variability is lost. Keep in mind that unless the reservoir has storage capacity available, flow will fill the r eservoir and spill over the dam under some high flows.



Rearing & Growth Bioperiod

Presenter
Presentation Notes
This is again the same base hydrograph as in the previous slides but Rearing & Growth Bioperiod only is shown. The slide illustrates how the two level release rule works in practice. The median anticeedent flow is calculated twice a omnth and if above the Q25 trigger (7/15 and 8/12) a 14-day wet release occurs. If flow is below the Q25 trigger (7/29, 8/26, 9/9, 9/23,, 10/7, and 10/21) a dry release is required.  Data from Mt Hope USGS gage. Hydrograph is 2000 shown from 7/1-10/31 and was a typical year in that mean monthly averages for 2000 approximated mean monthly averages for POR (1940-2005). All values (14 median, Q25, Release flows) are calculated from actual data. 



5 release adjustments  

 
were required in the R&G 

 
Bioperiod

Rearing & Growth Bioperiod

Presenter
Presentation Notes
Same hydrograph again, Rearing & Growth Bioperiod Only. Red is amount of flow release required under multi level release rule. Blue is what could be stored if reservoir were bottomless. Note much natural variability is lost. Also note that the small step up that occurs on 7/15 is because the release occurring between 7/1 and 7/15 is a wet release triggered by the median flow during the 15 days that precede the time period graphed.



Summary of Flow Release Rule
• 26 times a year, operators will be required to  

 evaluate whether to make a “dry”
 

flow or 
 “wet”

 
flow release

• Many times, there will be no change in 
 previous flow release

MULTI-LEVEL RELEASE RULE

Bioperiod Effective Date Minimum Required Release
Anteceedent 14d Period Dry Anteceedent 14d Period Wet

Overwinter Dec 1 - Feb 28 Bioperiod Q95 Bioperiod Q75
Habitat Forming Mar 1 - Apr 30 Bioperiod Q95 Bioperiod Q75
Cluepeid Spawning May 1 - May 30 Bioperiod Q95 Bioperiod Q75
Resident Spawning Jun 1 - Jun 30 Bioperiod Q90 Bioperiod Q75
Rearing and Growth Jul 1 - Oct 31 Bioperiod Q80 Bioperiod Q50
Salmonid Spawning Nov 1 - Nov 30 Bioperiod Q90 Bioperiod Q75



Flow Release Rule

Systems in which stream flow is controlled by release from reservoir storage

0-5 years 5-10 years 10+ years

Class 1 Run of River operation 
only Run of River operation only Run of River operation only

Class 2 Existing Practice 75% of Natural Inflow 75% of Natural Inflow

Class 3 Existing Practice Low-Level Release Rule Plus 
Drought Triggers

Multi-Level Release Rule plus 
Drought Triggers

Class 4 Existing Practice
Existing Practice or 0.1 cfsm or 

alternative acceptable to 
Commissioner

Existing Practice or 0.1 cfsm or 
alternative acceptable to 

Commissioner



Other Diversions Five Years After 
 Classification of Segment

• Begin daily recording of withdrawals
• Model impact of well pumping on stream depletion
• Submit data to DEP upon request / notification
• Look at diversion impact individually
• Operate diversion such that 

– Class 1 – max alteration is .05 x Q99
– Class 2 – max alteration is .25 x Q99 x F
– Class 3 – max alteration is .50 x Q99 x F
– Class 4 – existing practice

F = ratio Q99 for the bioperiod to Q99 for Rearing and Growth bioperiod allowing for 

 
greater amounts of water to be removed for human use during bioperiods when 

 
flow is typically higher than during Rearing and Growth bioperiod.

Rearing and Growth

Presenter
Presentation Notes
For other diversion – groundwater for example – it is all about making sure you leave enough – i.e. not measure how much you release downstream –but making sure you do not take so much from the groundwater that you alter the flow more than appropriate for the class



“F” is always greater than 1 except for Rearing and Growth bioperiod when it is equal to 1. (R&GQ99/R&GQ99 = 1). F may be as large a 20 depending on the  watershed characteristics that influence low flow yield (Q99).



NB “Other Diverters” will also be performing modeling or other types of analysis to determine the relationship between water withdrawn from their well and stream flow. We have prepared guidance to address the issue of “one gallon pumped doesn’t mean one gallon less in the stream on the day pumped” and will be making simple models available on the web for use by water users and their consultants.



Other Diversions Ten Years After 
 Classification of Segment

• Look at diversions in basin cumulatively

• Operated diversion such that 
– Class 1 – max alteration is .05 x Q99

– Class 2 – max alteration is .25 x Q99 x F

– Class 3 – max alteration is .50 x Q99 x F

– Class 4 – existing practice

F = ratio Q99 for the bioperiod to Q99 for rearing and growth bioperiod



MAXIMUM FLOW REDUCTION 
RULE

0-5 years 5-10 years 10+ years

Class 1 Existing Practice 0.05 X Q99 
individual basis

0.05 X Q99 
cumulative basis

Class 2 Existing Practice 0.25 x Q99 x F 
individual basis

0.25 X Q99 X F 
cumulative basis

Class 3 Existing Practice 0.50 x Q99 x F 
individual basis

0.50 X Q99 X F 
cumulative basis

Class4 Existing Practice Existing Practice Existing Practice



Regulated Community Action During  
 Five Years Up to Intermediate Release

• Diverters plan, design and build infrastructure 
 to 

– physically make both dry and wet releases
– measure releases and withdrawals
– Train staff and install monitoring equipment
– Develop operational rules to balance sources of 

 supply and  maximize yield
– Implement measures to enhance demand 

 management (conservation) during drought 
 periods



Regulated Community Action During 
 Ten Years Leading Up to Full Release

• Diverters
– Evaluate what is necessary to compensate for decline 

 in safe yield as a result of full release
– Steps could include

• Minimizing leakage/water loss
• Maximizing effectiveness of demand management
• Building interconnections to move water
• Matching water to use – i.e. save potable for drinking
• Restarting existing supplies
• Bringing new supplies online
• Building new treatment as necessary
• Developing a basin plan 

Presenter
Presentation Notes
Most important slide of the whole presentation – we can not address minimum streamflow unless we think about and manage water differently.  The knee jerk reaction of water suppliers when they think about minimum streamflow – is we will need more supplies.  We want to change that dynamic – and get them to think about their systems differently.   We have no direct regulatory control over most of these things – but these are the things that need to be done.



Summary of Major Changes in 
 Response to Feedback

• Refinement of what is regulated 
– Exempted

• Diversions that do not require permit
• Diversions from or releases to tidally influenced water
• Reservoirs that release at least 0.1 cfsm that

– Drain less than 3 square miles
– Are less than 1 mile upstream of another reservoir

– No additional release requirements for 
• Dams operated in instantaneous run of river operation

– No additional requirements for diversions operated in 
 accordance with a permit



Summary of Major Changes in 
 Response to Feedback

• Eliminate Provisional Class 3

• Phase in Compliance over 16 years

• Drought Triggers for Flow Releases
– Effective when new release requirements start

– Based on individual water supply plans



What DEP Will be Doing Next

• Propose  Regulation and get Adopted
• Public Outreach ‐

 
Water Quantity

• Adopt Classification (0‐5) – Major Basin at a 
 time

• Develop Data Management to be ready at 
 Year 5

• Assess if any improvements necessary to state 
 owned dams

Presenter
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It is great that you are the first group to hear this – because we are going to need everyone’s help to get this done – from Steve Fish’s shop for data management and GIS support – to Communications, BFSS, BNR, etc.



Next Steps

• Move forward with public notice of regulation 
 in early 2009
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