
How do you spell relief?:  
Release pulses for Lamprey River flow 

protection

Wayne Ives, Instream Flow Specialist - NHDES
Lamprey River Symposium

January 10, 2013

Presenter
Presentation Notes
On August 30, 2013, CO Burack adopted the Lamprey River Water Management Plan under the NH Instream Flow Program describing management for stream flow protection.  Releases from dams are one way to manage stream flow. 
The Lamprey Plan includes summer and winter water releases—each of which have their own specific effects and management issues.  
I’d like to tell you about some that we encountered in developing the Lamprey plan.

[Photo from 4.8 foot release December 2012] This is a photo of a winter time water release from Dolloff Dam on Pawtuckaway Lake.  The photo shows the dam’s three stoplog bays.  
[Photo of 20120905 Dolloff Dam – Dan Mattaini replaces partial stoplog.] 





Stream Flow Gages

Presenter
Presentation Notes
Red line is Lamprey Designate River segment (1990) 
Lamprey watershed showing the dams included in the Instream Flow Program (on ponds greater than 10 acres.)

The Lamprey WMP includes water releases from Mendums and Pawtuckaway, but only discussing Pawtuckaway today.
Pawtuckaway has two outlet dams.
An upstream gage provides baseline flow conditions.�A downstream gage provides flow conditions downstream in the DR.



DES historically operates the 
water level in Pawtuckaway Lake

7 feet

Presenter
Presentation Notes
Some things you should know about Pawtuckaway are:
that during the summer water is held back to maintain the recreational pool (little to no water released) and 
that the lake is annually lowered almost 7 feet each fall, chiefly for convenience and a little bit for spring flow storage.
Pawtuckaway Lake management actions affect Lamprey River flows because its drainage area is 11% of the Lamprey DR watershed area.  

[REM – Pawtuckaway represents 11% of the contributing area of the Lamprey DR watershed.] 



Value of stream flow gages
Effects of 2013 lake drawdown on river flow
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Upstream gage

Downstream gage

Presenter
Presentation Notes
This shows the effect of the 2013-14 drawdown of Pawtuckaway on Lamprey River stream flow and the value of a background gage in establishing baseline conditions so release effects can be segregated from watershed-wide flow changes.



Under the WMP

• DES will now modify its routine operations 
to manage downstream flows.

• Release of water to relieve stress in the 
river environment system
– Summer - affects recreational water levels in 

Pawtuckaway Lake
– Winter - affects the size of the annual fall 

drawdown



Part of the Lamprey DR
Protected Instream Flows 

(Oversimplified)

Key point:  Different times of the year have 
different flow needs and durations.  

Management applies when durations below flow 
thresholds are exceeded.

Lamprey Protected Instream Flows for Fish

Time of Year

Critical Flow Rare Flow

Critical     
Flow (cfs)

Allowable 
Duration  

(days)

Catastrophic 
Duration 

(days)
Rare Flow 

(cfs)

Allowable 
Duration  

(days)
Catastrophic 

Duration  

Dec 9 – Feb 28 110 10 37 73 7 30

Mar 1 – May 4 238 10 19 146 3 9

May 5 – Jun 19 62 5 13 57 4 10

Jun 20 – Jul 4 18 5 10 16 2 3

Jul 5 – Oct 6 18 15 32 16 5 15

Oct 7 – Dec 8 40 11 33 20 6 11

Presenter
Presentation Notes
Protected flows used in dam release management
Two thresholds 
Seasonal flow magnitudes
Magnitudes qualified with allowable and management durations.  



Assessing hydrologic conditions by tracking 
daily stream flow and comparing with 

protected instream flow values.

Still meeting protected flow criteria

Presenter
Presentation Notes
Can go below flow thresholds for certain durations, but then must raise the flow to exceed the flow threshold in order to reset the duration.
After July 5, flow must stay below 16 cfs for more than two weeks before a relief flow would be applied.



About releases for stream flow
• Goal is flow variability, not a single 

minimum flow rate, to maintain a natural 
pattern.

• Releases are used to create a relief flow 
for two days to support fish and other 
aquatic and riparian species.

• Applied only during rarely-occurring 
catastrophic conditions, at which time 
management is needed.

Presenter
Presentation Notes
Goal is a natural flow pattern, not maintaining a minimum flow.  
Two day pulses – represent the effective duration of a small rain event during low flow conditions.  
Releases recreate the flow pattern.
Only rarely applied. 



Release flow considerations

• Effect of pulses on Lamprey River
– Flow change supporting fish
– Water quality – phosphorus, conductivity, pH, 

temperature, turbidity
• Effect of releases on lakes

– Water level change (small)
– Effects on habitat and water quality

Presenter
Presentation Notes
Release flows provide water to the river, but also other chemicals and parameters that should be considered in order to attain WQS. 
A release will change the lake level and may effect habitat and water quality in the lake, but summertime changes are small and lakes are supposed to vary more than occurs now.  Current management does NOT result in a natural lake level fluctuation.



Conducted test releases

• Sept 2012 – summertime release test 
– 10.5 cfs
– lake level down 0.06 feet

• December 2012 and January 2013 –
(during drawdown) winter release tests at 
different starting points
– 65 cfs
– December lake level down 0.5 feet

Presenter
Presentation Notes
The Sept. release of 10.5 cfs was the rate we would apply from Pawtuckaway Lake for management during the period July 5 through October 6.  [Mendums would provide about 4 cfs.]
December release was successful at -4.8 foot starting level.  0.5 feet is not small, but smaller than historical management changes.  
January starting level of -5.4 ft. was not successful in meeting flow rate.  Rest of the discussion is ignores the January release test that failed to support protected flows.



September Release Test – Dolloff Dam

Presenter
Presentation Notes
With stoplogs in there is very little flow from leakage.
During the release stoplogs are removed to generate flow.  About 11 cfs – lots of splash.



2012-09-05

Other issues 
relating to a 

flow release –
specially-sized 

stoplogs



2012-09-05

Alewife net 
tests whether 

fish will 
migrate early 
if there is a 

water release

Presenter
Presentation Notes
F&G’s concerns about premature outmigration of alewife was evaluated.  F&G set up nets to capture and count outmigrating alewife.  This is likely to be an issue with summer releases and DES is looking at barriers to avoid them leaving the lake under low flow conditions.



Upstream 
diurnal 

temperature 
variation 
~2.5-3 oC

Test 
temperature 

variation 
3.3 oC

Presenter
Presentation Notes
Diurnal variations of 2.5 to 3 deg C were recorded in waters flowing into Pawtuckaway lake. 
A temperature increase in downstream water was seen as a result of the release.  The total diurnal range was 3.3 deg. C.  
Absolute temperatures show that the lake increases the water temperature.  
If more lake water were flowing to the river then the change in downstream temperature would be only the diurnal variation in the lake.  
[Note that Pawtuckaway Lake is an unnatural condition (created by dams) and will have a temperature and flow effects on the down stream waters.]



Turbidity met 
standards

Lake’s Sp.C. is 
lower than 
Lamprey’s

Presenter
Presentation Notes
Turbidity standards are 10 NTU or a change from natural of less than 10 NTU.  The release had no effect on turbidity.
Conductivity in the lake is lower than that of the river and so releases will reduce conductivity.  



Winter 
Release 

Test 

Starting at 
-4.8 ft

December
2012 

Dolloff 
Dam 

Presenter
Presentation Notes
A winter release would start when the lake has already been drawn down.  
If the lake was at full drawdown, then no release could be attempted.  To create a release, some water must be retained.
Fish and Game has noted that a lesser drawdown would have less impact on hibernating species (turtles, frogs) and provide more habitat for the smaller, forage fish species.


PC040023.JPG
\\HAZDESFP3\WR-Bureaus\Watershed\Water Quality\Instream Flow\Lamprey\Lamprey WMP operations\20121203 winter release test\Images\20121204 Pawtuckaway
12/4/12 16:02



67 cfs increase

Presenter
Presentation Notes
Overwintering criteria would actually start a release at much lower flow levels (Critical 110 cfs – after 37 days or Rare 73 cfs – after 30 days)
A two-day average flow at the downstream gage was 67.5 cfs during the release.
The test’s goal was to increase gage flow by 65 cfs:  During an actual low-flow management event, that flow would be expected to raise the water level above the protected flow thresholds.  Here we started the test with flows above protected flow thresholds.



Presenter
Presentation Notes
Note the need to retain water means reducing the fall drawdown to -4.8 feet [yellow line] compared to the median lake levels [purple line] that Dam Bureau uses as a target.
(At some point- early December – Dam Bureau has removed all the stoplogs and the resulting water level is a function of inflow from storms or the lack thereof.  Late January-early February starts the refill period.)
The blue dots show the 2012-2013 water levels.  



Presenter
Presentation Notes
Lake levels were held at the new drawdown level for about a week.
Then the winter release was begun.
Water levels dropped about half a foot. 
_________________________________________________________________________________
This is less than predicted because the water level change does not include inflow, which will vary.  
After the release, Dam Bureau continued the annual 7 foot drawdown.




Presenter
Presentation Notes
Docks on Pawtuckaway Lake when water level is -4.8 feet.



Lake level 
at -4.8 

feet

Presenter
Presentation Notes
Docks on Pawtuckaway Lake when water level is -4.8 feet.
Some are in and some are out.



Surveys to 
assess how 

nutrients 
and 

drawdown 
affect plant 

growth

Presenter
Presentation Notes
Other concerns that were addressed were whether a lesser drawdown would effectively flush phosphorus from the lake, perhaps resulting in cyanobacteria blooms, and whether a lesser drawdown would allow an increase in aquatic plants affecting recreational use of the lake.
Image shows the 2013 sonar trace for bathymetry and plant mass.  This will be the baseline condition for future assessments



PAWTUCKAWAY RIVER

DOLLOFF DAM

DROWNS DAM

DOLLOFF DAM

12 ug/L Phosphorus

DROWNS DAM

26 ug/L Phosphorus

30%

70%

Presenter
Presentation Notes
Numbers from Table 3-3 in 2011 TMDL- northern section has more than 3x the southern section.  
North section has twice the load based on 1991-1992 year long study data in 1995 DF Study.  
Top four tributary sources of P.  
North section has more area and can be expected to have the greater proportion of the groundwater influx, too.
Yet Dolloff historically released the bulk of the lake drawdown waters.

Per 1995 DFS report:  Next is Burnhams Marsh (North) 18.6 kg/ year, Gove Dam Brook 15.7 kg/yr, Fundy Brook 7.4, before getting to another southern section tributary at Burnhams Marsh (South).



Dolloff Dam – 3 stoplog bays

Presenter
Presentation Notes
Dolloff Dam has the larger outlet structure – 3 stoplog bays



Drowns Dam – 1 stoplog bay

Presenter
Presentation Notes
Smaller outlet structure at Drowns Dam – one stoplog bay.



No flow at 
Drowns Dam 
when lake is 

-5.4 ft 

Jan 9, 2013 
Release test 

photos 

Presenter
Presentation Notes
In addition, when the lake level is below -5.4 ft, there is no longer any flow from Drowns Dam.  
\\HAZDESFP3\WR-Bureaus\Watershed\Water Quality\Instream Flow\Lamprey\Lamprey WMP operations\20130110 winter release test\Jan 2013 release photos\20130109 Pawtuckaway photos



Downstream Below Drowns Dam
Jan 9, 2013 

Presenter
Presentation Notes
The 1982-2012 median duration for this condition is no flow for 82 days.  
Water quality violation (no flow) and changes the pathway for phosphorus flushing back to the middle of the lake.



Pawtuckaway Water Balance

• Dolloff released more water and outflow 
continued all winter from the south end of 
the lake (12 ug/L phosphorus).

• Drowns released less water -- none for 82 
days from December into February -- from 
the north (26 ug/L phosphorus).

• Result is phosphorus-laden water spends 
more time in lake

Management plan changes reverse this.

Presenter
Presentation Notes
82 days is median duration from 1982-2012



Flow at 
-4.8 ft

November 
26, 2012

Presenter
Presentation Notes
Flows when the lake is at -4.8 would are substantial from the north end of the lake.  



Flow Below Drowns Dam
November 26, 2012 at -4.8 ft

Water is released all winter if 
lake level is kept higher

Presenter
Presentation Notes
If water is released all winter at higher concentrations, less phosphorus will remain in the lake.

Q:\File Sharing Folder\WIves\PawtLLDetermination\20121126 dd pause\20121126 DES Photos\Drowns Dam\Drowns Dam and beach WI
PB260002.JPG 
11/26/2012 11:28



Results - Actions under the Lamprey 
WMP for relief flow operations

• Larger proportion of drawdown is from Drowns 
Dam

• Defined maximum summer lake level change
• Alewife barriers
• Loon nesting period limits on lake level change
• Winter relief flows delayed until 2017-18
ALSO:
• Continued temperature measurements

Presenter
Presentation Notes
Over 70% of the release flows during the 2013 drawdown were released from Drowns Dam.  



Results - DES PLIA Partnership 
Agreement

• Larger proportion of drawdown is from Drowns 
Dam

• Monitoring of phosphorus and aquatic plants
• Two more winter release tests
• Notifications, meetings and articles
• Dam operations plan
• Evaluation of adaptive management

Presenter
Presentation Notes
Agreement between DES and Pawtuckaway Lake Improvement Association – September 25, 2013.



Comments or questions?

Wayne Ives, P.G.
NHDES

P.O. Box 95
29 Hazen Drive

Concord, NH 03302-0095
271-3548 

Wayne.Ives@des.nh.gov

Presenter
Presentation Notes
Test releases were effective at increasing stream flow in the Designated River.  Water chemistry in the river seems not to be of concern, although we will be keeping an eye on temperature during summer releases.  In the lake we expect slightly improved habitat conditions and improved water quality as a result of a lesser drawdown.  The test releases were also effective in demonstrating to interested parties that the releases would not affect their use of the lake.  Over the next year and a half we intend to continue studying how our changing management affects conditions in the lake and the river. 

mailto:Wayne.Ives@des.nh.gov

	How do you spell relief?:  �Release pulses for Lamprey River flow protection
	Slide Number 2
	DES historically operates the water level in Pawtuckaway Lake
	Value of stream flow gages�Effects of 2013 lake drawdown on river flow
	Under the WMP
	Part of the Lamprey DR�Protected Instream Flows (Oversimplified) 
	Assessing hydrologic conditions by tracking daily stream flow and comparing with protected instream flow values.
	About releases for stream flow
	Release flow considerations
	Conducted test releases
	September Release Test – Dolloff Dam
	2012-09-05��Other issues relating to a flow release – �specially-sized stoplogs
	2012-09-05��Alewife net tests whether fish will migrate early if there is a water release
	Upstream diurnal temperature variation �~2.5-3 oC
	Turbidity met standards
	Winter Release Test ��Starting at �-4.8 ft�� December�2012 ��Dolloff Dam 
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Lake level at -4.8 feet
	Surveys to assess how nutrients and drawdown affect plant growth
	Slide Number 23
	Dolloff Dam – 3 stoplog bays
	Drowns Dam – 1 stoplog bay
	No flow at Drowns Dam when lake is �-5.4 ft ���Jan 9, 2013 Release test photos �
	Downstream Below Drowns Dam� Jan 9, 2013 
	Pawtuckaway Water Balance
	Flow at �-4.8 ft�November 26, 2012
	Flow Below Drowns Dam�November 26, 2012 at -4.8 ft 
	Results - Actions under the Lamprey WMP for relief flow operations
	Results - DES PLIA Partnership Agreement
	Slide Number 33

