Lake Winnipesaukee:

Highs:

June 1984
505.89 

June 1998
505.53 

October 2005
505.25

Lows:

Nov. 2001
501.86

Water Level and Flow Constraints:

June 1 through Columbus Day (Summer Recreation Season)  

Levels are managed between 504.32 and 502.80 to facilitate the use of the lake for recreational enjoyment.  Depending upon events and forecasts, lake levels are allowed to climb to 504.80 (about 6 inches above full) for short periods of time to allow discharges at Lakeport to be managed to alleviate or lessen downstream flooding/flood peaks and to prevent wasted (non-hydro) releases.  Currently, a considerable amount of judgment is applied when making decisions regarding flow release during these “high water” periods.  Since the wasting of water (in excess of 1,050 cfs) is of high concern, the decision to do it is based upon factors such as:  rate of rise (inflow), soil moisture condition, basin vegetation status, precipitation forecast and estimated length of time to return levels to within the normal range.  When levels reach 504.50+/- the number of complaints regarding shoreline structure damage or usability issues increases.  This 71 square mile lake has hundreds of permanent and seasonal homes with varying degrees of shoreline development.  When the level rises much above the full pond level of 504.32, impacts are significant and many.  There is at least one marina that experiences problems with bridge access (low clearance) when levels begin to climb above full.

Issues associated with the lower end of the summer recreation range relate to hull/motor damage to boats and, like high water, to structure usability.  Because many abutters are accustomed to a certain range of water levels during the recreation season, docks, beaches and other structures may become “high and dry” or inaccessible (ex: hull draft is larger than depth at dock).   The 250 cfs minimum outflow at Lakeport can sometimes far outpace inflow during the summer recreation season.

Columbus Day through December 31st 

Levels are managed, through efficient hydro releases (250 – 1,050 cfs), to keep them from rising above 503.50 and to facilitate shoreline property maintenance.  If deemed appropriate (see above), levels will be allowed to climb above this range to prevent wasted water at Lakeport.  When the level begins to encroach on full (504.32), releases will be adjusted at the expense of hydro to make lowering the lake level the 1st priority.  DES also endeavors to reach a target level of approximately 502.80 on December 31st.  This leaves a six-inch band of storage to release to facilitate an annual power production audit that the hydro developers are subject to from the local utility.

January 1st through May 31st 

Levels are managed to provide for reaching the full 2-foot drawdown (502.32) by about the end of the first week of March.  From this point through May 31st the lake is allowed to climb as snowpack, ice conditions and forecasts dictate.  Ideally, flows will be maintained between 500 and 1,050 cfs throughout the period.  During extremely cold periods, flows lower than 500 cfs cause frazzle ice to form along a steeply sloped reach upstream of the Riverbend plant in Franklin, causing maintenance and inefficiency problems for both this plant and the Franklin Falls station.

Operation Under Normal Conditions:

Lake Winnipesaukee is filled to between elevation 504.10 and 504.32 by June 1st.  From June 1st to Columbus day, Lakeport Dam is operated as necessary, and in conjunction with other dams along the reach depending upon prevailing conditions, to maintain a minimum discharge of 250 cfs and to keep the lake from rising to more than 6 inches over full (504.80).  Natural meteorological conditions, coupled with the minimum discharge, typically cause the lake to gradually drop during the months of July through October.  On or near Columbus Day, depending upon prevailing water levels in the lake, winter drawdown is begun by increasing the discharge to between 250 and 1,000 cfs, or flows that are within the useable regime for the downstream hydropower facilities.  These increased flows are maintained until the lake level drops approximately 1.5 feet (502.80).  Once this level is reached, the releases are managed so as to provide for a lake level at or slightly above this mark to be present on January 1st.  January is known to be an important month for the downstream water users, as generation numbers are used to aid in establishing power purchase rates.  Additionally, DES endeavors to maintain a discharge between 500 to 750 cfs through the extremely cold months, as lower flows during these periods promote the formation of frazzle ice, which complicates the operation at some of the hydropower facilities.  The objective is to achieve a maximum drawdown elevation of 502.32 in late February or early March, and then begin refilling the lake in mid to late March depending upon forecasts and snowpack data.

Operation Under Flood Conditions:

Releases from Lakeport Dam are kept to a maximum of 1,050 cfs (max. useable at Lakeport), if possible.  If the lake continues to rise or if more rain is forecast, releases at Lakeport Dam are generally increased in stages of 250 - 500 cfs per day, and flows are adjusted at the other dams along the river to keep pace with these releases and local inflow.  Flows above 1,050 cfs are achieved by operating the hydro plant at maximum with incremental opening of the dam’s 3 large floodgates.  After the peak of the flood has passed, flows are increased at Lakeport Dam to drop the level of Lake Winnipesaukee, but only, to the extent possible, after flows in the portion of the basin downstream of Lakeport Dam have had an opportunity to recede.

The Weirs channel, which is relatively narrow and may be as little as 5 to 6 feet deep in some areas under full lake conditions, may act to back water up into Lake Winnipesaukee under high flows.  In addition, the measuring flume just upstream of the Lakeport Dam may inhibit the lake’s ability to pass water downstream.  However, NHDES believes that under those conditions during which it is necessary to pass high flow rates at Lakeport, both water level and flow constraints in the portion of the basin downstream of Lakeport make it unlikely that the current capacity of the flume is problematic.

Opechee Lake:

Highs:

June 1984
494.3

June 1998
494.5

October 2005
493.15

Lows:

Opechee Lake is drawn down approximately 5 feet every two years in October, and it has occasionally ebbed lower.  Except for the obvious impacts to access and recreation during the annual two-week drawdown, low water issues are non-existent.  Because of its small size in relation to Lake Winnipesaukee and automated hydro machinery, lake levels can be managed to avoid low water conditions.

Water Level and Flow Constraints

Under normal operating conditions at Lakeport Dam, flows into Opechee Lake are well within the range of the two turbines and automated crest gates at Avery Dam (outlet from Opechee).  At flows of between 250 and 1,000 cfs, the level of Opechee ranges between 492.7 and 493.2, respectively.  However, at flows above about 500 cfs, the localized drawdown between the Opechee Lake gage and the gage at the Avery Dam becomes more pronounced.  Approximately 0.6 miles of relatively narrow river channel with two roadway bridges and one railroad crossing separate these two staff gages.  When viewed during drawdown conditions, this section of river exhibits numerous riffle sections.

During the June 1984 flood event, the difference in elevation between the main body of Opechee and the dam peaked at 2.3 feet (494.3 vs. 492) at an estimated flow of approximately 3,000 cfs.  Similarly, in June 1998 this difference was approximately 1.8 feet (494.5 vs. 492.7) at a flow of nearly 2,600 cfs.  The structural configuration of the dam was modified some time after 1984 during the installation of the hydro works, so discharge configurations differed between the two flood events.  

Operation Under Normal Conditions:

The level of Opechee Lake is maintained at a relatively constant level throughout the year through a combination of hydroelectric energy generation and a system of automated leaf gates along the crest of the Avery Dam.  For inflows up to a maximum of 700 cfs, the turbines at Avery Dam self-adjust to pass exactly what is entering the lake, and the net effect is a level reservoir.  For flows higher than 700 cfs, the turbines will be at maximum capacity and the leaf gates at Avery Dam will automatically lower to pass surplus flows and maintain a relatively constant reservoir level.

Operation Under Flood Conditions:

For flows up to approximately 1,500 to 2,000 cfs, the two turbines are kept on line while the automatic leaf gates adjust in response to pool levels, waste gates are opened and stoplogs are removed.  Beyond 2,000 cfs, the turbines are raised from their pits, which allows the crest gates to rebound upward in response to the additional discharge.  As inflows continue to climb, the leaf gates will again lower automatically to keep pace.  Should inflows increase to the point that the leaf gates have fully lowered, there are two 3.25’ high by 25’ wide flashboard sections that must be manually tripped.  Neither the 1984 nor the 1998 event required tripping either of the   flashboard sections, and it appears that the channel upstream of the dam controls discharges.  

