Description of Winnipesaukee River Basin and Explanation of Current Management Practices
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Lake Winnisquam:

Highs:

June 1984
484.35

June 1998
484.35

October 2005
484.33

Lows:

October 2000
480.32

Water Level and Flow Constraints:

The area of most pronounced hydraulic significance is the channel that connects the main portion of Lake Winnisquam and its control structure, the Lochmere Dam.  Because this channel is relatively narrow and extremely shallow, the level of Winnisquam must rise to achieve increased discharge at the dam. If discharges at the dam outpace those that this channel can provide, a local drawdown will occur between the high point of the channel (control section) and the dam.  This condition will be interpreted by the hydro plant at Lochmere Dam as insufficient flow to generate power, and one or more turbines will automatically shut down.  The net effect will be that Lake Winnisquam will begin to rise at a faster rate because of the reduced outflow at the dam.  As such, coordinated flows between Lakeport and Lochmere dams, coupled with regular monitoring of the machinery at the Lochmere plant, are required during high flow conditions.

Much like the potentially flow constricting sections at the Weirs channel and at the measuring flume inhibiting flows from Lake Winnipesaukee, the natural control section of the channel upstream of the Lochmere Dam does not appear to greatly reduce our ability to pass flood flows through Lake Winnisquam.  The negatives, really, are the requirement to surcharge the lake in order to pass these flows and the great care and effort needed to operate the Lochmere Dam to deal with the channel’s hydraulic constraints.

High water events of the past have raised the lake to 2 feet above its normal operating level, while prolonged drawdowns have resulted in a lake level 2 feet lower than normal.  Both extremes are best avoided, especially the high levels.  With any large impoundment that is managed within a fairly narrow band during the prime of the recreational season, permanent shoreline structures built to accommodate these levels are prevalent.  Low water issues are less numerous, but over the years – especially following relatively dry summers – some of our planned drawdowns have resulted in impacts to wells.  But, much like the case with Opechee, drawdowns are temporary in nature and easily rectified when discharges are resumed at Lakeport Dam.
Due to the relative inflexibility of the turbine units at Lochmere, NHDES finds itself constantly managing Lakeport discharges to address rising or falling Winnisquam levels.  The four units are normally configured to pass about 250 cfs each and do not adjust upward or downward on the fly.  Nor is the system of machines precisely automated to engage/disengage based upon head pond level to keep water levels within certain bounds.  The sole automated feature is one that will shut the machines down (individually) if they become starved for water.  If a machine is turned off in this way, the corresponding rebound of the level in the forebay is usually enough to prevent additional machines from tripping.

Adjustments to the capacity of each machine are possible by changing washers (spacers) to adjust turbine blade angle.  Such adjustments are labor intensive and require that the machine be shut down, hoisted out of its pit and manually reconfigured.

Operation Under Normal Conditions:

The level of Winnisquam Lake is maintained between 482.17 and 482.77 on the lake gage, or within a 7-inch operating band, through the manipulation of the hydroelectric energy generating units at the Lochmere Dam.  These units can pass up to a maximum of nearly 1,200 cfs before manual operations (opening gates or removing stoplogs) are required.  A small turbine provides between 35 to 45 cfs to the bypass reach on a year-round basis.  By manipulating flows on the basis of Lakeport discharges and local inflow, the level of Lake Winnisquam can be kept within the bounds of the operating band fairly easily.  

Operation Under Flood Conditions:

For flows above approximately 1,200 cfs, it becomes necessary to manually open waste gates or remove stoplogs at the dam.  As flows continue to increase, an occurrence that is usually directly related to discharges from the Lakeport Dam, care must be taken to avoid over-operating the dam.  The channel that provides the connection between the main lake and the dam is quite shallow in some areas, so the possibility exists that the dam can be opened up to pass more than this channel can provide.  This would result in an exaggerated drawdown just upstream of the dam, which in turn, would cause one or more of the turbines to automatically shut down to compensate.   NHDES staff monitors a staff gage at the right abutment of the Lochmere Dam, so it is generally possible to track this localized drawdown and compensate as necessary.  All too often, however, rapidly changing conditions (sharply rising or falling inflows) require the need for timely and frequent visits to the site.  As noted, discharges from Lake Winnisquam are related to and dependent upon conditions at Lakeport Dam, especially during flooding.

Silver Lake:

Highs:

June 1984
470.36

June 1998
470.26

October 2005
470.40

Lows:

October 2000
462.81


Water Level and Flow Constraints:

The combination of the natural outlet of Silver Lake and the flat marshy expanse at the junction of the Tioga and Winnipesaukee Rivers acts to slow the movement of runoff through Silver Lake.  When flows into this part of the watershed increase, either as a result of increased discharge at Lakeport/Lochmere Dams or uncontrolled runoff from the Tioga River basin, the level of Silver Lake must increase to pass this additional flow.  By correlating lake level data at Silver Lake with flows at the Winnipesaukee River gage in Tilton, there seems to be evidence to support that the stage-discharge relationship of the natural channel at the downstream end of Silver Lake may vary due to the periodic (non-flood flows) build-up of river sediment and/or blockage along the outlet channel.  This condition temporarily reduces the ability of the natural outlet from Silver Lake to pass streamflows, but extreme events seem to act as a natural dredger of accumulated sediment.

Routine operations of upstream dams result in flows between 250 and 1,000 cfs at the river gage in Tilton, and the corresponding levels of the lake are 463.96 and 465.76, respectively.    When the flows are cut way back, as can be the case during the annual 2 week shutdown of Lakeport Dam, the level of the lake can get as low as 462.81 and flows can ebb down to 40 cfs.  When flows at the Tilton gage top 4,300 cfs, Silver Lake reaches a level of 470.36.   History has shown that when the lake gets to about 468, which corresponds to a flow of approximately 2,000 cfs at the Tilton gage, low lying properties begin to experience some form of low to moderate flooding.

Operation Under Normal Conditions:

The elevation of Silver Lake is a function of the amount of water entering and leaving the lake, as the lake has a natural outlet with no man-made influences to affect discharge capacity.  Since the powerhouse at the Lochmere Dam discharges directly into Silver Lake, NHDES exercises almost complete control over the operating level under normal meteorological conditions. The 30 plus square mile Tioga River watershed enters near its downstream end.  The lake’s outlet control appears to be located at the NH Route 140 bridge crossing.    Comparing the level of the lake to the flows measured at the flow-measuring gage in Tilton shows that for flows between 250 cfs and 1,000 cfs, which are those considered normal and reasonably expected on a routine basis, the level fluctuates in a band approximately 1.8 feet in height.  The level of Silver Lake can and does fluctuate on a frequent basis.  Most shorefront residents are well aware of this and, when these fluctuations are within reasonable limits, use of shorefront property and recreational pursuits are essentially uninhibited.  
Operation Under Flood Conditions: 

Since there is no ability to pass additional flows at the outlet of the lake beyond the capacity of the natural channel, the sole controllable variable is the discharge into the lake from Lake Winnisquam (Lochmere Dam).  This discharge, in turn, is usually dictated by conditions at Lakeport Dam.  In addition, the Tioga River drainage area alone can produce a significant amount of runoff.  Under conditions that require additional discharges from Lochmere Dam, the Tioga River is generally also approaching peak flows, which can contribute to elevating peak lake levels and the corresponding flooding around Silver Lake.  Operational decisions related to managing the level of Silver Lake involve both Lakeport and Lochmere dams.  In cases when storage room exists in either Winnipesaukee or Winnisquam lakes, use of this storage may result in a significant reduction of the peak level of Silver Lake during an event.  Lake Winnisquam, however, has over 50 square miles of additional contributing drainage area that can exhaust any flood storage in short order.  Even worse, it appears that the peak inflows to Winnisquam and Silver lakes from each of their respective off-channel drainages arrive at approximately the same time, necessitating releases at Lochmere Dam at times when Silver Lake can least bear their effects.  

Winnipesaukee River in Tilton/Northfield:

Highs:

May 1984
4,580 cfs

June 1998
3,940 cfs

October 2005
4,440 cfs

Lows:

October 2000
40 cfs

Water Level and Flow Constraints:

The levels of the Winnipesaukee River through the towns of Tilton and Northfield are a function of the flows being discharged from dams upstream and from the uncontrolled runoff into the river channel.  There is approximately 13 square miles of local drainage area between the outlet of Silver Lake and the river gage in Tilton.  History has shown that for flows up to approximately 3,500 cfs as recorded at the gage in Tilton, although some flooding to properties is occurring, damaging flooding is avoided. For flows over 3,500 cfs, significant flooding of low-lying areas begins to occur.

