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SUMMARY
WATER LEVEL MANAGEMENT PROCEDURES

Schedule of Water Lowering Events

In order to allow for waterfront maintenance and to protect property from ice damage, the
water level in Lake Hopatcong will be lowered by 26 inches to a surface elevation of 6.83
feet, as measured from normal pool elevation, each fall. Every fifth year, the lake level
will be lowered by 60 inches to allow for major repairs to lakeshore structures and any
necessary repairs to the dam.

Year Maximum Scheduled Elevation
Drawdown* (gauge elevation)

2024 267%* 6.83 ft
2025 267%* 6.83 ft
2026 267** 6.83 ft
2027 267%* 6.83 ft
2028 60” 4 ft
2029 267%* 6.83 ft
2030 267%* 6.83 ft
2031 267** 6.83 ft
2032 267%* 6.83 ft
2033 60” 4 ft

*Normal pool elevation is 9 feet
** Please note there is a pilot program in place. Refer to Appendix E — Current Pilot Water Level
Management Plan for more details.

Normal Condition
Lake Hopatcong Drawdown / Refill Dates and Procedures
Summary
(See Detail Sections for Special Conditions)

Summer Lake Elevation

"1 During the non-drawdown months, the water level in the lake shall be managed to
maintain a water surface elevation of 9 feet, but not to exceed 9.5 feet, but shall at
all times meet the minimum passing flow of 12 cubic feet per second.

"1 When water spilling over the dam is sufficient to meet the 12 CFS passing flow all
gates shall be closed, unless the water surface elevation is above 9.25 feet (9 feet,
3 inches) and rising.

26 Inch Annual Drawdown



[ Ifthe water level in the lake is at 9 feet: beginning on November 12 the gates shall
be opened to reduce the water level in the lake by .79 inch per day (88 CFS =2.44
feet on the gauge).

"1 The start date for the drawdown shall be adjusted according to the water level in
the lake, such that if the lake is above 9 feet the drawdown will begin one day earlier
for each inch above 9 feet and if the lake is below 9 feet the start of the drawdown
will be delayed by one day for each inch below 9 feet. The rate of drawdown shall
be adjusted to account for rainfall throughout the drawdown period.

"1 The rate of release shall be adjusted to reach a water elevation in the lake of 6.83
feet by December 15™.
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Figure 1: Lake Elevation Goal on each date during the 26 inch drawdown

Winter Water Level Management

"1 Unless ice would cause damage, the release of water shall be adjusted as needed
throughout the winter in response to rainfall or melting snow, to maintain the water
elevation in the lake at 6.83 feet, and the required minimum passing flow of 12 CFS
shall be met throughout the winter.

Refill Procedures

"1 When, after a visual inspectionspring thaw has softened the ice on the lake
sufficient to avoid ice damage to private property, the gates on the Lake Hopatcong
Dam shall be closed to allow the 12 CFS passing flow and the lake shall be allowed
to fill to the spillway crest elevation of 9 feet.



60 Inch 5-Year Drawdown

[

[

If the water level in the lake is at 9 feet: beginning on September 22™ the gates shall
be opened to reduce the water level in the lake by 1.5 inches per day.

The start date for the drawdown shall be adjusted according to the water level in
the lake, such that if the lake is above 9 feet the drawdown will begin one day earlier
for each inch and a half above 9 feet and if the lake is below 9 feet the start of the
drawdown will be delayed by one day for each inch and a half below 9 feet. The
rate of drawdown shall be adjusted to account for rainfall throughout the drawdown
period.

The rate of release shall be adjusted to reach a water elevation in the lake of 4 feet
by November 1%

Gage Height (ft.)

Lake Hopatcong 60" Drawdown
(drawdown @ rate of 1.5"/day)
O -e.22-Sep, 9
24-Sep, 8.75
8.5 1 26-Sep, 8.5
28-Sep, 8.25
8 - 30-Sep; 8
2-Oct, 7.75
7.5 - 4-Oct, 7.5
6-Oct, 7.25
7 8-Oct, 7
10-Oct, 6.75
6.5 1 12-Oct; 6.5
14-Oct, 6.25
6 16-Oct; 6
18-Oct, 5.75
5.5 0-Oct, 5.5
22-Oct, 5.25
5 4 24-Oect, 5
26-Oct, 4.75
4.5 1 —— Drawdown Goal 28-Oot. 4.5
30-Cct, 4.25
4 T T T T T T T T T T T T T T T T T T T 1-Nov, 4
o~ = © O o N = © [e=] o o~ < © O o N b © (==} (=3 =
N N N N LS S S S T N =Z ¥ = 99 9 o o o D@ 9=
D D D D D ~ ~ ~ ~ o o o o (=3 (=3 ~
= = s s s s
Date

Figure 2: Lake Elevation Goal on each date during the 60 inch drawdown

Refill Procedures

[

On December 15" the gates of the Lake Hopatcong Dam shall be closed except as
required to meet the 12 CFS minimum passing flow. The lake shall be allowed to
refill as much as possible, but not above 6.83 feet, until hard ice forms on the lake
such that, in the opinion of the Park Superintendent, a continuing rise in water
elevation may cause property damage.

If the water elevation reaches 6.83 feet before a hard freeze occurs, the gates shall
be operated in response to rainfall to maintain that water level.

If the elevation does not reach 6.83 feet before the hard ice forms, the gates shall
be operated to maintain the water level existing on the date of the hard freeze.

If the water elevation of 6.83 feet is not achieved, and conditions change during the
winter that soften the ice to the point that, in the opinion of the Park Superintendent
a water level rise will not cause property damage, or unduly interfere with winter



recreation on the lake, the water level will be allowed to rise during that period, but
not over 6.83 feet.

COMMENTS ON THE 2024 UPDATE

The 2024 Lake Hopatcong Water Level Management Plan is a minor update to the 2011
Lake Hopatcong Water Level Management plan. During meetings that occurred from
2021-2023 (delays due to COVID-19) the Citizen Advisory Committee made the following
recommendations for this update:

Add a Communications Plan to the document.

Provide additional details for the annual review of this document.
Provide the specifics on how to revise this document.

Made no changes to the annual and 5-year drawdown.

Added an appendix with the current water level management pilot.

M.

The 2024 Lake Hopatcong Water Level Management Plan has been revised to reflect these
recommendations. A review of the continued need for a citizen advisory committee will be
evaluated for the next Water Level Management Plan update. A collaboration with a public
and community participation process between the Lake Hopatcong Commission, which
includes local municipal representatives of communities surrounding the lake and the
Department of Environmental Protection (Department) will be considered to replace the
citizen advisory committee..



INTRODUCTION

Lake Hopatcong lies on the southern border of Sussex and Morris Counties, and is located
within the boundaries of four municipalities, the Boroughs of Hopatcong and Mount
Arlington and the Townships of Jefferson and Roxbury. Lake Hopatcong is approximately
nine miles long, with 38 miles of shoreline encompassing 2,658 acres (normal pool). For
such a large lake, Lake Hopatcong has a relatively small drainage area of only 25.3 square
miles. Lake Hopatcong is the largest freshwater lake in the State of New Jersey and
through aggressive stocking programs supports perhaps the greatest diversity of freshwater
fish anywhere in the State. The lake is a significant recreational resource for the residents
of New Jersey providing year round opportunities for boating, fishing, swimming, and
winter activities. The lake is a focal point for the local and regional economy.

Lake Hopatcong originally existed as two separate bodies of water formed by the retreat of
the Wisconsin glacier over 12,000 years ago. In the 1750s a six-foot high dam was
constructed across the Musconetcong River primarily as a water source for the Brooklyn
Forge. The dam increased the water level and engulfed the two ponds and surrounding
areas to form Lake Hopatcong. Later the dam was raised to supply water to the Morris
Canal which connected the Delaware River to the Passaic River and ultimately to the
Hudson River. The Morris Canal and Banking Company was chartered in the State of New
Jersey in 1824 to construct the Morris Canal. Lake Hopatcong and downstream Lake
Musconetcong were part of the Morris Canal and Banking Company (as were Cranberry
and Greenwood Lakes). Fourteen (14) Canal Acts passed during the period of February
28, 1923 to March 13, 1925 continued these lakes as part of the Morris Canal and Banking
Company, whose charter and rights were deeded in trust to the State of New Jersey. The
Canal Acts placed the administration and management of the Company and its property
under the Board of Conservation and Development. By succession these responsibilities
now reside with the Department of Environmental Protection, State Parks, Forests &
Historic Sites.

Included in those legislative enactments at N.J.S.A. 13:12-5 is direction to the Department

of Environmental Protection concerning the management of Lake Hopatcong stating:
“The waters of Lake Hopatcong may be used as an aquatic public park, for boating,
bathing, fishing, and winter sports, and the lake level shall be maintained for such
purposes at the normal high water mark as established on March eleven, one
thousand nine hundred and twenty-two, natural elements permitting.”

Following the adoption of the 1922 Act, a court action by the Association of Musconetcong
Millers resulted in an agreementfor the construction of a fountain below the newly
constructed Lake Hopatcong Dam designed to measure the minimum flow of 7.5 million
gallons per day (12 CFS) from Lake Hopatcong down the Musconetcong River (from “A
Summary Report on the Morris Canal and Banking Company”, by Frederick A. Eckhardt,
Sr. June 27, 1975). Initial rules for the manipulation of Lake Hopatcong water levels date
from October 20, 1932. Historically water levels in Lake Hopatcong were lowered by 30
inches annually for waterfront maintenance and to protect property from ice damage.
Effective January 1, 1990 the annual drawdown was reduced to 26 inches. Since 1982, the



lake is lowered 60 inches once every five years to allow for major repairs to lakeshore
structures and facilitate inspection and repairs to the Lake Hopatcong Dam. Prior to 1982
the five-year lowering was 84 inches. The next 60 inch drawdown is scheduled to occur
in September 2028. Prior to this update the plan was most recently updated in 2011.

From Lake Hopatcong flows the Musconetcong River. About 1.25 miles downstream from
Lake Hopatcong, the Musconetcong River feeds Lake Musconetcong, another of the water
reservoirs used to support the Morris Canal. Lake Musconetcong has a surface area of 315
acres and an additional drainage area of 4.4 square miles (29.7 sq. mi. total). Eight miles
below Lake Musconetcong, the River has been designated as a recreational and scenic river
and was included in the National Wild and Scenic River System in 2006. The
Musconetcong River also provides an important recreational trout fishery. In general, as
the distance along the Musconetcong River increases from the Lake Hopatcong Dam, the
operation of the Lake Hopatcong Dam has less of an effect on flows in the river. For
example, while Lake Hopatcong flows make up a significant portion of the flow of the
Musconetcong River between Lake Hopatcong and Lake Musconetcong, at Bloomsbury
the 12 CFS passing flow from Lake Hopatcong makes up only about 10 percent of the
median flow.

The United States Geological Survey (USGS) maintains a stream gauge 300 feet
downstream of the Lake Hopatcong Dam (# 01455500) on the left bank just upstream of
the highway bridge on Lakeside Boulevard. Water releases from the lake are measured at
this gauge. A USGS lake level gauge (#01455400) is also maintained and is located in the
Lake Hopatcong gatehouse. The base elevation for this gauge is 914.57 (1929 NGVD).
Lastly, USGS maintains a rain gauge at Lake Hopatcong (#405502074295601). Data
gathered from these gauges can be viewed on the USGS web site at
http://waterdata.usgs.gov/nj/nwis/current/?type=tlow. All gauges are funded by the New
Jersey Department of Environmental Protection.



http://waterdata.usgs.gov/nj/nwis/current/?type=flow

GOAL OF THE LAKE HOPATCONG
WATER LEVEL MANAGEMENT PLAN

The goal of this plan is to protect the environmental health and the natural, and scenic
resources of Lake Hopatcong / Musconetcong River System, maximize recreational
opportunities, minimize the potential for damage to property and waterfront structures,
while maintaining the minimum flow requirements necessary to protect downstream uses,
including but not necessarily limited to: aquatic biota, historic resources and water quality.

OBJECTIVE OF THE LAKE HOPATCONG
WATER LEVEL MANAGEMENT PLAN

To establish a set of easily understood management and operational guidelines for the
manipulation of the Lake Hopatcong water control structure to maintain a lake elevation
as near as possible to 9 feet in Lake Hopatcong between May 1% and November 19
conditions permitting, except during the five-foot drawdown years when the drawdown
shall start on or about September 22, while meeting the requirements of downstream uses.

Disclaimer: At no time is this plan intended to restrict the ability of the Commissioner
of Department of Environmental Protection or designee to exercise best professional
judgment in response to unusual or unforeseen circumstances as necessary to
minimize property andnatural resource damages or the threat to human safety in the
Lake Hopatcong and Musconetcong Watershed.

RESOURCE MANAGEMENT CONSIDERATIONS

The annual drawdown of Lake Hopatcong is primarily intended to protect waterfront
structures from ice damage that would be caused by fluctuating water levels once solid ice
has formed on the Lake. An ancillary benefit from the annual drawdown is that it provides
waterfront property owners and the municipalities with the ability to perform minor
maintenance, sediment and debris removal. The five-year, five-foot drawdown provides
an opportunity for property owners to schedule and perform more significant maintenance.
It is noted that due to the bedrock geology beneath the lake, typical marine construction
practices (e.g. driving of sheet pile and pilings) employed in the coastal waters of New
Jersey cannot be applied everywhere in Lake Hopatcong. Consequently, many structures
are supported by concrete or rock revetments and rock-filled crib structures. Maintenance
of these structures typically cannot occur under water and would require coffer damming
if the Lake was not lowered. Underwater construction techniques may be available but are
generally cost prohibitive.

Fish & Wildlife

The Fish & Wildlife (FW) notes that both the fishery in Lake Hopatcong and the fishery
downstream in the Musconetcong River are important resources and management
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requires balancing the needs of both. Fish & Wildlife stocks Lake Hopatcong, Lake
Musconetcong, and the Musconetcong River, both in-between the two lakes and
downstream of the Lake Musconetcong dam, with a variety of fish. All three water
bodies provide strong recreational fisheries.

Lake Hopatcong supports an abnormally large number and diversity of top level predators
including trout, walleye, musky, hybrid striped bass, and channel catfish. The ability of
the lake to support these predators owes to its high productivity resulting in a strong forage
base of fish such as alewife. These forage fish have little difficulty adjusting to the water
level in the lake as it is raised or lowered. Lake Hopatcong is designated as FW2 Trout-
Maintenance in the New Jersey Surface Water Quality Standards (N.J.A.C. 7:9B). This
designation means that water quality in the lake is good enough year-round to support trout,
though reproduction of trout in the lake does not occur probably due to the lack of suitable
substrate.

The Department’s regulations governing water lowering in impoundments (N.J.A.C. 7:25-
6.25) require that north of I-195 lake lowering must be completed by November 1 in order
to protect hibernating turtles and amphibians. Fish & Wildlife has made an exception to
this requirement for Lake Hopatcong due to the lake’s large size. Requiring drawdown to
be completed by November 1 would result in the initiation of lowering in the late summer
and early fall when recreational use of the lake is still at its peak. These regulations also
require that downstream flows must be maintained at all times.

The Musconetcong River below the Lake Hopatcong Dam is classified as Trout-
Maintenance, it supports trout on a year round basis. The Fish & Wildlife surveyed the
Musconetcong River, downstream of the lake, during the summer of 2009, and found 15
species of fish reside in the river. Some of those species such as trout and margined
madtom are indicators of high water quality and habitat. Trout in particular are very
sensitive to elevated water temperatures. Stream temperatures are dependent on flow
conditions. Reductions in stream flows result in accelerated temperature increases
resulting in the significant mortality to the trout that reside in the river year round. Lake
Musconetcong by comparison is designated as FW2 Non-Trout because it cannot support
trout year-round.

Maintaining stream flows below the lake is extremely important to maintaining aquatic life
in the river. These flows are especially critical during the summer months, when hot, dry
weather results in natural increases in water temperatures. Reduced or low flows
exacerbate these already stressful conditions.
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Musconetcong River between Lake Hopatcong and Lake M E)netcong

Fish & Wildlife believes that the 12 CFS passing flow in the current plan is generally
protective of the downstream resources. In fact, the ecology of the section of the
Musconetcong River between Lake Hopatcong and Lake Musconetcong has stabilized in
reliance on the passing flow that has been in place since prior to 1932. Under extreme
circumstances the Fish & Wildlife may entertain a further reduction to 8.2 CFS; however,
the Department stresses that numerous considerations must be taken into account including
spawning seasons, spawning habitat requirements, water temperature, day and night air
temperature, weather pattern forecasting and duration, wettable habitat and others. During
the spring of 2009 when the DEP reduced flows below 8.2 CFS to facilitate refilling of the
lake very close monitoring of in-stream conditions was required. Weather conditions
during that period were generally cool and rainy which allowed additional flexibility in
minimum flows without jeopardizing the aquatic resources downstream of the lake. Absent
those mitigating conditions (had it been hot and dry) the reduction in stream flow may have
resulted in fish kills in the Musconetcong River, and the reduction in flow could not have
occurred.

Water Quality

The New Jersey Pollutant Discharge Elimination System (NJPDES) program is federally
delegated under the federal Clean Water Act (N.J.A.C. 7:14A). The program sets effluent
limits for point source discharges (such as industrial discharges and wastewater treatment
plant discharges). Specific water quality criteria for various pollutants are established in
the Surface Water Quality Standards as necessary to protect the designated uses of the
surface waters of the State. The designated uses of Lake Hopatcong and the Musconetcong
River are: primary and secondary contact recreation; maintenance, migration and
propagation of the natural and established biota; potable water supply after conventional
filtration and treatment; and industrial and agricultural water supply. Effluent limits are
set to be protective of human health and ecological resources, by meeting the Surface Water
Quality Standards (N.J.A.C. 7:9B) in the receiving waters.

Most Surface Water Quality Criteria are established as concentrations of a particular
pollutant in the receiving water for aquatic life (acute and chronic) and human health
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criteria. Therefore, effluent limits are driven by the amount of dilution (flow) available in
the stream under low flow conditions. Typically different flows are used to establish
effluent limits for ‘“acute” criteria (those where a short term exposure will cause
unacceptable impacts) and “chronic” criteria (those conditions that can be tolerated for a
longer duration before a negative effect is observed) and human health carcinogenic and
non-carcinogenic effect-based criteria. For example, the DEP uses the MA1CDI10 flow
(the one day minimum flow with a return interval of 10 years) for acute criteria; and the
MA7CDI10 (the seven day minimum flow with a return interval of 10 years) for chronic
and human health non-carcinogenic criteria; and the MA30CD10 (the 30 day low flow with
a return interval of ten years) for ammonia nitrogen. The nearest regulated discharge with
effluent limits on the Musconetcong River is the Musconetcong Sewerage Authority
(MSA) (NJPDES Permit # NJ0027821). MSA’s discharge point is located approximately
1.45 river miles downstream of the Lake Musconetcong Dam. The drainage area to the
MSA discharge is 30.9 square miles of which 25.3 square miles is contributed by Lake
Hopatcong. Consequently, the operation of the Lake Hopatcong Dam may have a
significant effect on the dilution available at MSA’s discharge, particularly during
extended dry periods or droughts.

At present MSA discharges about 4.31 million gallons per day (MGD) of treated
wastewater, but its permit allows that discharge to increase to 5.79 MGD. MSA’s effluent
limits are set based on low river flows of 3.6 CFS, 4.4 CFS and 5.4 CFS at the discharge
point. If low flows in the Musconetcong River were reduced below these levels, MSA
would receive more stringent effluent limits, which could lead to costly treatment plant
upgrades. During periods of drought the minimum passing flow has been reduced to lower
levels. Historically this had been reduced to 6.2 CFS, however, during the 2002 drought
this flow level was evaluated and found to provide inadequate dilution to protect aquatic
life from toxic concentrations of ammonia due to the loading from a downstream publicly
owned wastewater treatment plant and a new low flow criterion of 6.8 CFS was
recommended.

Flooding

As aresult of the August 12 - 14, 2000 flood, the stage discharge relationship for the Lake
Hopatcong stream gauge has changed. Flood stage as reported by USGS downstream of
Lake Hopatcong is now 4 feet (increased from 3.3 feet). However, based on historical
observations, the maximum discharge that can safely be accommodated by the downstream
structures is equal to a gauge height of 3.5 feet. This rate of outflow cannot be exceeded
and will control how fast the water level in the lake can be lowered. There is an old mill
building located on Furnace Road in Stanhope that straddles the Musconetcong River.
There is a second building that is occupied immediately downstream that also straddles the
River. The dam cannot be operated to put that property at peril. Members of the citizens
advisory committee suggest that a diversion channel has been created around this building
and that flooding of the structure may not be an issue. An inspection of this diversion
channel reveals that floodwaters would hit the building and make a 90-degree left hand
turn into the concrete channel that surrounds the building. While this channel may reduce
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flood elevations upstream of the building and the pressure on the upstream wall, it will not
likely keep the building itself from being damaged. Numerous other buildings downstream
of Lake Hopatcong also lie in the floodplain of the Musconetcong River. A number of
structures around Lake Hopatcong are also located in the floodplain. The Superintendent
of Hopatcong State Park or designee will have to evaluate conditions both around the Lake
and downstream to determine what adjustments to the sluice gates on the Lake Hopatcong
and Lake Musconetcong Dams, if any should be made to reduce flood the potential for
flood damage.

e s
g X -
Old mill building across the Musconetcong River in Stanhope, low water (top) and high water (bottom)

Dam Safety

The Lake Hopatcong Dam spillway is about 100 feet long and has an elevation of 9 feet.
The dam also has a water control structure consisting of a fountain and four sluice gates
which allow the water level to be manipulated below the spillway elevation. The Lake
Hopatcong Dam is a Large Dam as it impounds in excess of 1,000 acre/feet of water. The
Lake Hopatcong Dam is also classified as a High Hazard Dam. The High Hazard
classification owes to the inundation potential and threat to life and property if the dam
were to fail. The classification has nothing to do with the condition of the dam itself.

Under the Dam Safety Rules, the Lake Hopatcong Dam must be inspected by a Licensed
Professional Engineer every year (N.J.A.C. 7:20). A drawdown of the lake is not required
to perform this inspection, though it is beneficial to stop water from spilling over the dam
to facilitate inspection of the downstream face of the dam. Based on the most recent
inspection, the dam is in good condition. The Department typically schedules necessary
repairs to the dam to coincide with the regularly scheduled five-year drawdown of the lake.
Recent repairs to the dam include: 1983: armored the earthen embankments because the
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spillway dimensions are hydraulically inadequate to accommodate the 100-year design
storm. 2007: concrete repairs on the spillway were conducted. Repairs to the trash racks
may be required in the near future.

|||||

Lake Hopatcong Dam Lake Muscg)r;etcong Dam

Historic Resources

The Morris Canal is a National Engineering Landmark and is listed on both the National
and State Registers of Historic Places. Having some water in the Canal west of Lake
Musconetcong is important to understanding the Canal workings. Water is diverted into
the Canal at the Lake Musconetcong Dam. The Canal is also used by the Borough of
Stanhope as a water source for firefighting.

The historic mills at Waterloo Village depend on water supplied through the Canal to
power their water wheels. This is an important part of the historic interpretation at the
Waterloo Village. Although the mills are not currently operating it is planned to reactivate
them at some point in the future. The actual quantity of water required to provide for these
uses in the Morris Canal is unknown but believed to be well below the current passing flow
of 12 CFS. Moreover, Waterloo Village is located about four miles downstream of Lake
Hopatcong and therefore the relative importance of the 12 CFS passing flow to the
operation of the mills is diminished.

The previous Lake Hopatcong Water Level Management Plan (LHWLMP) notes that
minimum flows over the Musconetcong spillway are necessary to prevent ice damage to
the wood cap on the top of the Lake Musconetcong Dam. The Lake Musconetcong Dam
is a historic feature; however, the wood cap (approximately 1 foot high) was added later to
increase the water level in Lake Musconetcong and is not a historic feature of that structure.
The Department is presently looking at possible replacement or rehabilitation of the Lake
Musconetcong Dam which would eliminate the wood cap. The Department does not
believe that protection of the wood cap is central to the LHWLMP since icing concerns
would only be significant in the winter, when the Lake Hopatcong water level is generally
being held static to avoid damage to waterfront structures.
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Water Supply

The Water Supply Management Act and Rules (N.J.A.C. 7:19) direct the Department to
regulate large diversions of water (100,000 GPD or more, 50,000 GPD in the Highlands
Preservation Area) such that downstream uses and users are protected, including the natural
environment of the waterways of the State. The DEP is required to set minimum passing
flows on all diversions that will ensure that these uses are protected. Passing flows can
only be altered under a declared water emergency by the Governor (N.J.A.C. 7:19-
10.2(a)6).

There had been two significant downstream permitted users of water in the Musconetcong
identified in the prior version of the Lake Hopatcong Water Level Management Plan: U.S.
Mineral Wool and MSA. Presently neither is diverting water from the river or has approval
to do so. There are six other approved diversions downstream on the Musconetcong River,
but these appear to be far enough downstream that it is unlikely that the Lake Hopatcong
Water Level Management Plan would have a significant effect on them. Consequently,
there appears to be no current downstream permit holders that would be affected by the
LHWLMP. However, there are downstream uses that must be protected including: dilution
required for the MSA discharge; the historic uses at the Morris Canal and Waterloo Village;
the Wild and Scenic River designation of the Musconetcong River; recreational uses and
fisheries and wildlife concerns.

There is one in-lake registered user of water, Lakeshore Village Condos, who is allowed
to take water directly from Lake Hopatcong not to exceed 3.1 million gallons per month
(MGM), using three 70 gallons per minute pumps. Note, diversions of 100,000 GPD or
3.1 MGM require a permit from NJDEP, (50,000 GPD in the Highlands Preservation Area).
To date they have not reported any water use. Also the Delaware River Basin Compact
allows the Delaware River Basin Commission to order releases from Lake Hopatcong of
up to 75 CFS down to elevation 915.2 feet (18 CFR Part 410, 2.5.6D.3.b.viii, D.3.f, E.3.a.)
during water emergencies (.62 feet on the gauge).

Historical notes:

1) The 2011 LHWLMP provided reference to a court ordered passing flow of 12 CFS
from Lake Hopatcong as the result of a complaint brought against the State by the
Musconetcong Millers Association. The Department does not believe that the
Musconetcong Millers Association still exists. According to the Lake Hopatcong
Historical Museum there was never a court order just an agreement at an established
flow rate to be measured by the Hopatcong State Park fountain. . An August 22,
1924 letter from Cornelius Vermeule to the Board of Conservation and
Development references the dispute between the Millers Association and the lake
community.

2) During the drought of record from 1961-67, passing flows from Lake Hopatcong
were reduced significantly and records indicate at times no outflow from the Lake
occurred.
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3) Lake Hopatcong has been used as a source of water during droughts. During
October, November and December of 1965 approximately 3.675 billion gallons of
water was pumped from Lake Hopatcong to the Rockaway River. Between
November 1980 and February 1981 approximately 2.5 billion gallons of water was
pumped from Lake Hopatcong to the Rockaway River. Under previous declared
water emergencies, the passing flow out of Lake Hopatcong has been reduced.
During the 2001-02 drought the Department calculated the minimum required
passing flow for dilution at MSA to be 6.8 CFS.

4) A July 9, 1985 letter from the Department’s Deputy Commissioner Richard
Dewling to Morton A. Siegler established rules for the use of Lake Hopatcong as
an emergency water supply based on Boonton Reservoir levels.

Hopatcong State Park

Releases from Lake Hopatcong and consequently water levels in the lake are controlled
through a series of four sluice gates and one “fountain” located at the Hopatcong State
Park. The fountain was originally designed to release 12 CFS as required by the
Musconetcong Millers Association agreement;. The fountain was shut down in the 1990’s
by the State Park Service due to various public nuisance and maintenance issues and opted
to use the sluice gates to meet passing flow requirements. Recently, the Department has
agreed and supported the restoration of the historic fountain working with the Lake
Hopatcong Foundation and Lake Hopatcong Historic Museum that also required a
protective barrier around the fountain to avoid future public nuisance issues. Restoration
of the fountain was completed in 2024 and has been in use since in accordance with this
plan. However, the newly designed fountain can no longer provide the 12 CFS passing
flow so staff must open an additional gate to supplement the fountain.

The sluice gates and the fountain must be manually opened and closed by turning wheels
in the gate house. The wheels are not automated and graduated; however, seven turns of
the wheel will open or close the gate by about one inch. Once an adjustment is made staff
must read the staff gauge downstream of the Dam and readjust based on water elevation in
the stream (web reporting from the USGS gauge is delayed perhaps by up to several hours).
Staffing challenges are a major limitation with regard to manipulating the control structure
and monitoring the dam 24 hours a day 7 days a week. However, Hopatcong State Park
staff continue to monitor and adjust the flow out of the lake in the morning and in the
evening when the park is open.

Other than the winter drawdown and spring refill, park staff regulate the water level in the
Lake during the summer to prevent the Lake from reaching 9.5 feet at the gauge at the dam
which results in a “no-wake” declaration on the Lake, and to maintain a static water level
to the extent possible during the winter to reduce ice damage potential.

The State Park does not have specific facilities that require routine lowering of the water
level. However, the State Park does try to arrange any required maintenance around the
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established drawdown schedule. The schedule can be found in the Water Level
Management Procedure section of this Plan.

Lake Hopatcong Gate House Hand cranks control sluice gates and fountain

g

Lake Hopatcong sluie gaes -

" Fountain at Lake Hopatcong.
Stream gauges are located under bridge in the background

Wild and Scenic River

On December 26, 2006, President Bush signed P.L. 109-452 designating the
Musconetcong River below Saxton Falls as a National Wild and Scenic River. The 3.5
mile segment from Saxton Falls to the Route 46 Bridge is designated a “scenic” river and
the 20.7 mile segment below the King’s Highway Bridge is designated a “recreational”
river. One of the requirements for designation is that a river must be in a “free flowing
condition.” The operation of Lake Hopatcong Dam in a manner that would significantly
reduce or eliminate flows to the designated segments could be cause for action by the
National Park Service and the downstream municipalities that make up the Musconetcong
management partnership. Saxton Falls is located about 8 miles downstream of Lake
Hopatcong and the drainage area to the river at that location is about 68 square miles. Lake
Hopatcong’s drainage area by comparison is just over 25 square miles. Therefore, Lake
Hopatcong’s flow would be expected to make up less than half of the flow at Saxton Falls
under natural conditions. However, during extremely dry weather the 12 CFS passed from
Lake Hopatcong may be more important to maintaining downstream flows.

Lake Hopatcong Recreational Boating

The spillway elevation of Lake Hopatcong is 9 feet. Marina owners who are members of
the CAC report that ten percent (10%) of their slips are not usable when the water level in
the lake drops to 8.25 feet. In addition to the loss of dockage, low water levels increase
the risk to boaters from submerged rocks in the lake. The CAC reports that recreational
boating will be severely impacted if the water surface elevation drops to 7.5 feet. High
water also affects recreational boating. At an elevation of 9.5 feet a “no wake”
declaration is issued by the State Police Marine Division in Lake Hopatcong to reduce the
potential for shoreline erosion and damage to structures due to wake action. A “no wake”
declaration negatively impacts recreational boating activities. In order to maximize
recreational boating opportunities, the goal of the plan is to maintain a water surface
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elevation below 9.5 feet and above 7.5 feet during the spring and summer months,
conditions permitting.
r -
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Conclusion

There are several downstream and in lake considerations that must be balanced by the Lake
Hopatcong Water Level Management Plan. In general, the Department believes the 12
CFS passing flow from Lake Hopatcong to be protective of all of the downstream
resources. Based on the information above, if a reduction in the passing flow is
contemplated the most sensitive resource consideration is the protection of aquatic life in
the segment between Lake Hopatcong and Lake Musconetcong. This river segment relies
almost exclusively on the water released from Lake Hopatcong. The release from Lake
Hopatcong makes up less of the overall flow in the Musconetcong River as one moves
progressively farther downstream. However, during extremely dry periods all resource
considerations enumerated above should be examined before any departure from the Lake
Hopatcong Water Level Management Plan is authorized.
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WATER LEVEL MANAGEMENT PROCEDURES
General Information

The Lake Hopatcong Water Level Management Plan was established to maximize
recreational opportunities, minimize the potential for damage to property and waterfront
structures, while maintaining the minimum flow requirements necessary to protect
downstream uses. The plan also takes into consideration the important aquatic resources
residing within the lake. To this end, the following Water Level Management Procedures
have been established through the cooperative efforts of the Lake Hopatcong Citizens
Advisory Committee, the Lake Hopatcong Commission, and several facets of the
Department of Environmental Protection, including the State Parks, Forests & Historic
Sites, Division of Watershed Management, Division of Water Supply and Fish & Wildlife.

To maximize recreational opportunities, a lake level of 9 feet (spillway elevation) is
targeted for the spring and summer months. Depending on the location within the lake,
certain recreational uses may be impeded at lower surface elevations, ranging from 8.25 to
7.5 feet. To the contrary, an elevation of 9.5 feet a “no wake” declaration is issued by the
State Police Marine Division in Lake Hopatcong to reduce the potential for shoreline
erosion and structural damage due to wake action. A “no wake” declaration negatively
impacts recreational boating activities. So to the extent possible, elevations below 9.5 will
be maintained. However, it is important to note that downstream flooding concerns will
dictate how much water can be released from Lake Hopatcong and how quickly lake
elevation may be reduced at any given time.

The flood elevation established by the United States Geological Survey for the gauge
immediately downstream of Lake Hopatcong is 4 feet. The actual rate of allowable
discharge will be determined by the Park Superintendent or designee based on flooding
conditions downstream of Lake Hopatcong and shall be managed so as to avoid causing or
increasing downstream flood damage..

To minimize the potential for property damage, an annual lowering of 26 inches will be
performed to prevent waterfront structures from ice damage. This also permits some minor
maintenance to be completed along the shoreline. A static water level will be maintained
until spring once ice has hardened. A more substantial drawdown of 60 inches will occur
every five years to provide lakefront property owners time to perform more significant
repairs or replacement of shoreline structures. To the extent feasible, any necessary dam
maintenance/repair will be scheduled in accordance with this timetable.

Once ice has thawed in the spring, the refilling of the lake begins.The key ingredient to
increasing the water level in the lake is precipitation. Adequate and consistent rainfall
events are especially important to the lake considering its large size but relatively small
drainage area that contains no significant tributaries. Average rainfall during the summer
is about 4.5 inches per month. Each inch or rain typically raises the lake by two inches for
a total increase of about 9 inches. The 12 CFS passing flow requirement, absent rainfall,
would reduce the lake elevation by an estimated 3.6 inches per month. The evaporation
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loss of water from the lake would reduce the lake elevation by 4.3 to 4.5 inches per month.
Therefore, with normal rainfall the water surface elevation in the lake should remain
relatively constant. However, precipitation is not distributed evenly over time periods and
if rainfall is below average during the summer the water level in the lake will drop due to
outflow from the lake and evaporation. Retaining water in the lake when rainfall is
abundant is an important consideration. Consequently, this water level management plan
recommends a conservative approach that will maintain the water level above the 9 foot
spillway elevation, but below the 9.5 “no wake” elevation, when possible while continually
meeting the 12 CFS passing flow requirement.

Schedule of Water Lowering Events

The Lake Hopatcong Water Level Management Plan includes an annual 26-inch lowering,
and a 60-inch lowering to be performed every five years. The annual 26-inch drawdown
of Lake Hopatcong is primarily intended to protect waterfront structures from ice damage
that would be caused by fluctuating water levels once solid ice has formed on the lake. An
ancillary benefit from the annual draw down is that it provides waterfront property owners
and the municipalities the ability to perform minor maintenance, sediment and debris
removal. The five-year, 60-inch drawdown provides an opportunity for property owners
to schedule and perform more significant maintenance. It is noted that due to the bedrock
geology beneath the lake, typical marine construction practices (e.g. driving of sheet pile
and pilings) employed in the coastal waters of New Jersey cannot be applied everywhere
in Lake Hopatcong. Consequently, many structures are supported by concrete or rock
revetments and rock-filled crib structures. Maintenance of these structures typically cannot
occur under water and would require coffer damming if the lake was not lowered. The five
foot drawdown also provides some aquatic weed control benefits. The extent of weed
control is dependent on winter weather conditions. Long, cold winters provide greater
aquatic weed control benefits as the roots of the exposed plants are subject to frost and

freezing. Snow cover on the lake for long durations also assists in controlling weeds in the
lake.

Based upon the guidelines outlined in this Plan the schedule of future lowering events is:

Year Maximum Scheduled Elevation
Drawdown* (gauge elevation)

2024* 2067%* 6.83 ft
2025 267** 6.83 ft
2026 267%* 6.83 ft
2027 267** 6.83 ft
2028 60” 4 ft
2029 267** 6.83 ft
2030 267%* 6.83 ft
2031 267%* 6.83 ft
2032 267** 6.83 ft
2033 60” 4 ft
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** Please note there is a pilot program in place for an indefinite period of time, refer to
appendix E for more details.

Summer Water Level Management

In order to protect the aquatic biota residing in the Musconetcong River downstream of the
lake a minimum passing flow of 12 CFS, from the Lake Hopatcong Dam, has been
established in previous versions of the LHWLMP. Maintaining minimum passing flows
during the summer months are particularly critical to protecting the downstream coldwater
aquatic resources. Hot, dry weather patterns during the summer result in natural increases
in water temperatures. Elevated water temperatures and resulting decreases in dissolved
oxygen levels stress fish and other aquatics, particularly so with coldwater species.
Reduced or low flows exacerbate these already stressful conditions. Without rainfall the
water surface elevation in the lake will generally fall due to the requirement to pass 12 CFS
downstream and evaporation. In general, absent rainfall the lake elevation response to
passing 12 CFS out of the lake is to lower the water surface by about 3.6 inches per month.
However, evaporation losses through the summer months can further reduce the water
elevation in the lake by an additional 4.5 inches per month for a total loss of 8.1 inches per
month. Average monthly precipitation during the summer months is about 4.5 inches and
each inch of precipitation results in about 2 inches of increased elevation in the lake for a
total make up of 9 inches per month. Dry periods or extended periods of below normal
rainfall will result in the water level in the lake dropping due to the passing flow and
evaporation. Therefore the goal of water level management in the summer months is to
maintain a surface elevation at or slightly above 9-feet (the spillway elevation) whenever
possible while still maintaining the passing flow of 12 CFS (river gauge at 1.26 feet).

At an elevation of 9.5 feet a “no wake” declaration is issued by the State Police Marine
Division in Lake Hopatcong to reduce the potential for shoreline erosion and structural
damage due to wake action. Therefore, the goal of the Water Level Management Plan
during the summer months shall be to maintain a water surface elevation below 9.5 feet.
However, it must be understood that downstream flooding concerns will dictate how much
water can be released from Lake Hopatcong and how quickly the Lake elevation can be
reduced. The flood elevation established by the United States Geological Survey for the
gauge immediately downstream of Lake Hopatcong is 4 feet. An elevation of 4 feet on
this staff gauge is equivalent to a discharge of 292 CFS from Lake Hopatcong. At 3.5 feet
on the gauge the discharge is approximately 213 CFS. Based on these figures, and
assuming no additional water is entering the Lake, theLake can be lowered by about 1.9 to
2.6 inches per day. The actual rate of allowable discharge will be determined by the Park
Superintendent based on flooding conditions downstream of Lake Hopatcong and shall be
managed so as to avoid causing or increasing downstream flood damage and to ameliorate
such damage when possible.

1) The required minimum passing flow of 12 CFS shall be met at all times unless
a lower passing flow is dictated by the NJDEP Assistant Commissioner for
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State Parks, Forests & Historic Sites. The gates and/or fountain shall be
operated to ensure that this condition is met.

2) The operational goal shall be to maintain the water level in the Lake at or
slightly above 9 feet while meeting the required passing flow. When water
spilling over the dam is sufficient to meet the 12 CFS passing flow all gates
shall be closed, unless the water surface elevation is above 9.25 feet (9 feet, 3
inches) and rising.

3) The operational goal shall be to prevent the water level from reaching 9.5 feet.

Lake Response to Summer Rainfall

Starting 24 hour precipitation in inches

lake 5”7 17 1.5” 2” 2.5” 3”
elevation

in feet

9.0 9.08 9.17 9.25 9.33 9.42 9.5
9.1 9.18 9.27 9.35 9.43 9.52 9.6
9.2 9.28 9.37 9.45 9.53 9.62 9.7
9.3 9.38 9.47 9.55 9.63 9.72 9.8
9.4 9.48 9.57 9.65 9.73 9.82 9.9
9.5 9.58 9.67 9.75 9.83 9.92 10.0

Note: this chart is provided for informational and illustrative purposes only. The lake elevations reported here are based on a limited
set of observations and the actual lake elevation response may vary due to the intensity and duration of rainfall, ground saturation and
other factors.

4) 222 CFS would have to be released to reduce the Lake surface elevation by 2
inches (.17 feet) in a 24 hour period.

Gauge Height / Discharge Relationship

Gauge Height Discharge 24 Hour Lake Elevation
in Feet in CFS Response in Feet

1.15 8.2 .006

1.26 12 .01

1.97 50 .04

2.56 100 075

3.02 150 11

341 200 15

3.75 250 19

4.0 292 22

Note: full gauge / discharge relationship available at: http://waterdata.usgs.gov/nwisweb/data/exsa_rat/01455500.rdb
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Water Level Management Procedure
Annual 26 Inch Drawdown

Once hard ice three inches thick forms on Lake Hopatcong, rising or falling water elevation
in the lake can dislodge piles, crib structures, revetments, boat house foundations and
bulkheads or lift decking. To reduce the potential for ice damage, Lake Hopatcong shall
be drawn down 26 inches to a water surface elevation of 6.83 each winter. Releases from
Lake Hopatcong shall be made over the course of the winter in response to precipitation
and snow melt as necessary to maintain the water level as near to 6.83 as possible.
However, if significant rainfall is followed by a hard freeze, it may be necessary to maintain
the water level at an elevation above 6.83 feet to prevent the potential for ice damage from
a falling water level. Ancillary benefits from the annual drawdown are to allow minor
maintenance on waterfront structures, minor debris and silt removal and the control of
rooted aquatic weeds, also known as macrophytes. The target water surface elevation for
the annual drawdown shall be achieved by December 15%.

Refilling the lake will begin once the condition of the ice has softened sufficiently to reduce
the concern over damage, generally when the ice is less than 4 inches thick, (typically
around March 15™. Even if ice has freed itself from the shoreline, thick ice floating on the
lake is subject to movement due to wind, which could cause damage if it is blown into
structures on the shoreline. Beginning on March 1 the Park Superintendent in charge of
Hopatcong State Park, shall monitor ice conditions at several locations around the lake.
Recommended ice monitoring locations are: Byram Cove, Woodport, Main Lake, Davis
Cove, Henderson Cove, Great Cove, Bertrand Island, River Styx and the Hopatcong State
Park.

The Lake Hopatcong Commission may advise the Department as to the ice condition on
the Lake. However, the Department shall have the sole discretion to determine when to
begin refilling the Lake based on ice conditions around the Lake. The Department shall
advise the Lake Hopatcong Commission and the Lake Musconetcong Regional Planning
Board of the findings and decision to begin refilling of the lake or not. The Lake Hopatcong
Commission may publicize the decision on its website.

Fall Drawdown Procedure

1) The Park Superintendent or designee shall apply for a Lake Lowering Permit
from the Fish & Wildlife as required by N.J.S.A. 25:5-29 on or before August
1%,

2 If the Lake elevation is at 9 feet on November 12" the gates at the Lake
Hopatcong Dam shall be opened to reduce the lake elevation .79 inch per day
(.066 feet). The date of the initiation of the drawdown shall be adjusted based
on the actual water surface elevation. For each .79 inch (.066 feet) departure
from the 9-foot water surface elevation the drawdown date shall be moved up
or back by one day.
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3)

4)

5)

The .79 inch rate of drawdown requires a release of approximately 88 CFS. The
gauge depth downstream of Lake Hopatcong to achieve 88 CFS is about 2.44
feet.

Figure 1 provides the target water surface elevation for each date during the
drawdown. The release rate of water through the Lake Hopatcong Dam shall
be adjusted in response to rainfall during the drawdown to maintain a lake
elevation as close as possible to the target which corresponds to the date on
figure 1. The public must understand that the .79 inch per day drawdown is the
Department’s target and that significant rainfall may temporarily result in a
higher than predicted water surface elevation. If such an event occurs, it will
be the Department’s goal to accelerate the drawdown rate to achieve the target
elevation as soon as possible. If the actual lake elevation in comparison with
the chart indicates that the drawdown is proceeding too quickly (i.e. the lake
elevation is below the target for the date) the outflow shall be reduced to slow
the rate of the drawdown until the lake elevation equals the target elevation.

The Park Superintendent has the latitude to determine the maximum rate of
release from Lake Hopatcong based on downstream conditions so as to avoid
or minimize the potential for flood damage downstream.

LAKE HOPATCONG 26" DRAWDOWN
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Figure 1: Lake Elevation Goal on each date during the 26 inch drawdown

Winter Maintenance Procedure

Y

Water shall be released throughout the winter as required to meet the required
12 CFS passing flow. The release of water shall be adjusted as needed
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throughout the winter in response to rainfall or melting snow to maintain the
water elevation in the lake as near as possible to 6.83 feet. Based on a limited
set of recent observations in winter, an inch of rainfall will raise the lake surface
elevation by about 4 inches. It is believed the maximum discharge that can be
safely released by Lake Hopatcong is 3.5 feet or 213 CFS. This maximum rate
of discharge would reduce the lake surface elevation by 1.92 inches (.16 feet)
in 24-hours. Consequently, maintaining the Lake elevation following any 24-
hour rainfall event over an inch may not be possible if a hard freeze follows
within 24-hours. The Park Superintendent or designee shall aggressively
release water as downstream conditions permit in an attempt to maintain a static
water surface elevation.

2) The Park Superintendent or designee shall have the discretion to determine the
rate of release from Lake Hopatcong Dam considering potential downstream
flooding and/or ice damage.

Lake Response to Winter Rainfall
Starting 24 hour precipitation in inches
lake 5”7 17 1.5” 2” 2.5” 3”
elevation
in feet
6.83 6.83 7.00 7.17 7.33 7.50 7.67

Note: This chart is provided for general information only and to illustrate that it may not be possible to maintain a static water
elevation if significant rainfall occurs. The lake elevations reported here are based on a limited set of observations and the actual lake
elevation response may vary due to the intensity and duration of rainfall, ground saturation and other factors. The predicted elevations
assume maximum rate of discharge for all rainfall events over .5 inches.

Spring Refill Procedure

Y

2)

3)

The timing of refilling shall be determined by the Park Superintendent in charge
of Hopatcong State Park. Beginning on March 1* the Superintendent shall
monitor ice conditions on the Lake. Recommended ice monitoring locations
are: Byram Cove, Woodport, Main Lake, Davis Cove, Henderson Cove, Great
Cove, Bertrand Island, River Styx and the Hopatcong State Park.

Refilling the lake will begin once the condition of the ice has softened
sufficiently to reduce the concern over damage (generally less than 4 inches
thick or when the ice will no longer support 100 Ibs.) Once ice conditions are
deemed safe, the Lake Hopatcong Commission and the Lake Musconetcong
Regional Planning Board shall be notified and all gates on the Lake Hopatcong
Dam shall be closed except as necessary to maintain a passing flow of 12 CFS
(1.26 feet on the gauge below the dam).

Once the gates are closed, the summer water level management procedure shall
be followed (above).
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Water Level Management Procedure

Five-Year 60-Inch (5 foot) Drawdown
Last 60-inch Drawdown 2023-24
Next Scheduled 60-inch Drawdown 2028-29

Depth to bedrock in places around the Lake prevents typical marine construction
techniques (such as driving of pilings for docks and sheetpile for bulkheads) from being
employed. The purpose of the five-foot drawdown is to allow access to waterfront
structures for inspection and maintenance. If the Lake were not drawn down, a cofferdam
would have to be installed around work sites significantly increasing the cost of repairs. A
drawdown also allows an inspection/repair of boat house foundations without hiring divers
which can be expensive. Ancillary benefits to the five foot drawdown is that it allows clean
up of the Lake bed, removing trash and debris and also seems to have the beneficial impact
of reducing aquatic weeds in the following season. In the event that dam repairs or
maintenance is required, the Department will schedule those repairs to coincide with the
scheduled 5-foot drawdown whenever possible (see emergency conditions section).

Because the purpose of the five-foot drawdown is to allow maintenance work on waterfront
structures the drawdown must take place before winter weather makes it impossible to
conduct repairs. The target date for completing the 60-inch drawdown is November 1%,
At a proposed drawdown rate of 1.5 inches per day and assuming the water surface
elevation in the lake is 9 feet, the drawdown would begin on September 22", The date of
initiation of the drawdown will be adjusted based on the actual water surface elevation in
the lake: 1 day earlier or later for each 1.5-inch departure from the 9-foot starting elevation.
The Department will attempt to manage the drawdown to meet the corresponding target
elevations on the dates reflected in Figure 2. Because the drawdown rate has been
increased in this plan to three quarters of the 1.9 inch maximum, the Department’s ability
to achieve the targets after rainfall will be more difficult. In the event that the lake elevation
is higher than the target on any given date, the Department will accelerate or maintain an
accelerated drawdown rate until the water surface elevation is back on target.

The drawdown schedule was designed to provide a water surface elevation of about 4 feet
long enough to allow a reasonable opportunity to complete repairs: from November 1 until
December 15. It should be noted that depending on the depth to bottom at any particular
location repairs may begin before the drawdown is complete and continue after refilling
begins. Refilling will begin on December 15" so that the water elevation in the lake can
be maximized before hard ice forms on the lake (usually around the first week of January).
This will assist in the recovery of the water level in the lake prior to the beginning of the
boating season. If an elevation of 6.83 feet (the level of the 26 inch annual drawdown) is
achieved before hard ice forms, the Department will maintain that elevation in accordance
with the procedures established for the 26 inch drawdown (above).

Historical Note: The prior edition of the plan started the drawdown on the day after Labor
Day with a target end date of November 1%'. This edition of the Water Level Management
Plan proposes to increase the rate of drawdown from 1 inch per day to 1.5 inches per day
so that the boating season can be extended by two weeks.
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Fall Drawdown Procedure:

1)

2)

3)

4)

5)

6)

The Superintendent of the Hopatcong State Park shall apply for a Lake
Lowering Permit on or before August 1%

On September 1% Park Superintendent or designee shall contact the Director
of the Division of Water Supply to determine whether the 60-inch
drawdown will proceed as scheduled. If drought or near drought conditions
exist on September 1% the 60 inch drawdown may be postponed to the
following year. Results of that contact shall be made known to the Lake
Hopatcong Commission.

Assuming a water surface elevation of 9 feet: on September 22™, the gates
of the Lake Hopatcong Dam shall be opened to release sufficient water to
reduce the surface elevation by 1.5 inches per day. Under dry conditions,
167 CFS would have to be released to reduce the water surface elevation by
1.5 inches per day. 167 CFS is roughly 3 feet on the stream gauge located
downstream of the Lake Hopatcong Dam. If the lake elevation is more or
less than 9 feet the start date shall be adjusted up or back by one day for
each 1.5 inch departure from 9 feet.

Figure 2 provides the target water surface elevation for each date during the
drawdown. The release rate of water through the Lake Hopatcong Dam
shall be adjusted in response to rainfall during the drawdown to maintain a
lake elevation as close as possible to the target which corresponds to the
date on figure 2. The public must understand that the 1.5 inch per day
drawdown is the Department’s target and that significant rainfall may
temporarily result in a higher than predicted water surface elevation. If such
an event occurs, it will be the Department’s goal to accelerate the drawdown
rate to achieve the target elevation as soon as safely possible. In the event
that the drawdown results in a lower water surface elevation than the target
elevation the rate of release shall be slowed until the target elevation has
been achieved.

The Park Superintendent has the latitude to determine the maximum rate of
release from Lake Hopatcong based on downstream conditions so as to
avoid or minimize the potential for flood damage downstream.

The target is to complete the 60-inch drawdown by November 1% and to
maintain a water surface elevation in the lake of 4-feet until December 15%
by adjusting the gates in response to precipitation. However, the minimum
downstream passing flow of 12 CFS must be met at all times.

28



Ice creep along shoreline of Lake Hopatcong

Gage Height (ft.)

Lake Hopatcong 60" Drawdown
(drawdown @ rate of 1.5"/day)
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Figure 2: Lake Elevation Goal on each date during the 60 inch drawdown

Winter Refill Procedure:

1) On December 15™ the gates shall be adjusted so that only the 12 CFS passing flow
released, (1.26 feet on the stream gauge downstream of the dam) thereby allowing
the water level to rise until hard ice forms on the lake.
Commission shall be notified when the gates are closed, and when the Park
Superintendent determines to maintain the water elevation due to ice conditions.

2)

1S

If

the water surface elevation in the lake reaches 6.83 feet before hard ice forms on
the lake, that water surface elevation shall be maintained throughout the winter in
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accordance with the winter maintenance procedures listed for the 26-inch
drawdown above.

3) When hard ice forms on the lake the gates shall be operated to regulate the release
rate as necessary to maintain that water level or the 12 CFS passing flow whichever
is greater.

4) In winter an inch of rainfall will raise the lake surface elevation by about 4 inches.
Discharge from Lake Hopatcong without causing downstream flooding is to be 3.5
feet or 213 CFS. This maximum rate of discharge would reduce the lake surface
elevation by 1.92 inches (.16 feet) in 24-hours. Consequently, maintaining the Lake
elevation following any 24 hour rainfall event over an inch may not be possible if
a hard freeze follows within 24 hours. At any time that the water level increases
over the winter, the Park Superintendent or designee has the discretion to set a new
water level to be maintained if there is a greater threat to property damage.

5) The Park Superintendent or designee shall have the discretion to determine the
rate of release from Lake Hopatcong Dam considering potential downstream
flooding and/or ice damage.

Spring Refill Procedure:

1) The timing of refilling shall be determined by the Park Superintendent.
Beginning on March 1 the Superintendent shall monitor ice conditions on
the Lake. Recommended ice monitoring locations are: Byram Cove,
Woodport, Main Lake, Davis Cove, Henderson Cove, Great Cove, Bertrand
Island, River Styx and the Hopatcong State Park.

2) Refilling the lake will begin once the condition of the ice has softened
sufficiently to reduce the concern over damage, (generally when the ice is
less than 4 inches thick and unable to support 100 pounds). Once ice
conditions are deemed safe, the Lake Hopatcong Commission shall be
notified and all gates on the Lake Hopatcong Dam shall be closed except as
necessary to maintain a passing flow of 12 CFS (1.26 feet on the gauge
below the dam).

3) Once the gates are closed, the summer water level management procedure
(above) shall be followed.

CHANGES FROM NORMAL OPERATION

Imminent Danger

The Park Superintendent or designee shall have the discretion and authority to always
adjust the settings at the Lake Hopatcong Dam to respond to specific local conditions for
the protection of life and property at Lake Hopatcong and downstream of Lake Hopatcong.
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The Superintendent shall report any emergency actions to the Regional Superintendent,
Administrator of the State Park Service,the Lake Hopatcong Commission, and the Lake
Musconetcong Regional Planning Board as soon as possible after those actions are taken.

Drought
If a drought warning is declared by the Commissioner of the Department of Environmental

Protection, or a water supply emergency is declared by the Governor, the Assistant
Commissioner for State Parks, Forests & Historic Sites shall consult with the Assistant
Commissioner for Water Resource Management to determine whether a departure from the
Lake Hopatcong Water Level Management Plan is warranted. This could affect the
drawdown schedule, particularly the five-year 60-inch drawdown, as well a reduction in
the passing flow out of Lake Hopatcong. Any deviation from the Lake Hopatcong Water
Level Management Plan shall be immediately communicated to the Lake Hopatcong
Commission and the Lake Musconetcong Regional Planning Board so that it may be
broadcast on the Commission’s website. During the 2002 drought the Department
calculated an absolute minimum passing flow of 6.8 CFS at the Musconetcong Sewerage
Authority based on ammonia toxicity.

The Delaware River Basin Compact allows the Delaware River Basin Commission to order
releases from Lake Hopatcong of up to 75 CFS down to elevation 915.2 feet (18 CFR Part
410, 2.5.6D.3.b.viii, D.3.f,, E.3.a.) during water emergencies.

Spring Lake Water Level Recovery

In the event that spring precipitation for any preceding three months is less than seven (7)
inches in aggregate, (eight inches following a 60 inch drawdown) the Assistant
Commissioner for State Parks, Forests & Historic Sites, after consultation with, and upon
the advice and consent from, the Commissioner for Water Resources may reduce the
passing flow out of Lake Hopatcong below the normal 12 CFS passing flow. The outflow
from Lake Hopatcong will not be altered in response to low water levels in the lake unless
the potential impacts to downstream resources are minimal.

In determining whether potential downstream impacts are minimal, the Department shall
consider the flow conditions in the Musconetcong River downstream to ensure that
adequate dilution exists at the Musconetcong Sewerage Authority discharge to avoid
acute or chronic toxicity in the receiving waters. The Department shall monitor
temperature, and/or other facets of stream habitat in the Musconetcong River at various
locations downstream of Lake Hopatcong as it deems necessary to monitor conditions in
the River and the importance of the Lake Hopatcong discharge in maintaining water
quality (see Appendix E for locations and procedures).

Presently the Musconetcong River downstream of Lake Hopatcong is classified as FW2-
Trout Maintenance (N.J.A.C. 7:9B-1.15(¢c)). The temperature criterion for trout
maintenance waters is not to exceed an absolute maximum of 25 degrees Celsius (77° F)
and not to exceed a rolling seven day average of maximum temperatures of 23 degrees
Celsius (73.4° F) (N.J.A.C. 7:9B-1.14(d)11.). The dissolved oxygen criterion for Trout
Maintenance waters is not less than 6 parts per million (ppm) as a 24-hour average
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concentration and no instantaneous concentration of less than 5 ppm. It must be noted
that the Department does not have continuous monitoring equipment at its disposal and
therefore samples will typically consist of “grab” samples taken during the afternoon.
The Department will use best professional judgment taking into consideration factors
which may include, but are not limited to, current river conditions, prevailing weather
conditions, forecasted weather conditions, time of year relative to weather patterns,
spawning seasons, recreational activities, stocking programs and lake levels in making a
final determination as to whether outflow from Lake Hopatcong can be reduced. The
Department will monitor stream conditions, as it deems necessary, during any period of
reduced flow. Flow will be returned to the 12 CFS minimum passing flow level if
changing conditions or the Department’s monitoring indicate an impact or potential
impact to the river system and its ecology.
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Northern New Jersey 3-month precipitation totals, with months < 7" highlighted

1 2 3 4 5 6 7 8 9 10 11 12
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1979 17207 1891 1766 1167 1393 136 1295 1148 1602 1693 1583’  10.56
1980 7017 507 o998 1534 16727 1278 902" 842" 703 7.777 962" 845
1981 [ 4757 7117 755 165" 10087 1245 13737 10157 1028 931" 927" 1009
1982 [ 1073 1206" 989 11.04" 11377 1524 128" 1308 98 811" 82" 703
1983 [ 932" 871" 1500 2148”7 23677 1925 165" 9747 878 1171”7 14247 2005
1984 [ 16.26° 1444 114 1547 21177 1018 26" 148" 1332 7257 7757 o905
185 [ 6977 67" 511 52”7 862" 119 1555° 1369”7 14981 118" 1557 1102
1986 | 1345 978 1035 11717  9e5” 1093 121" 147" 13s7] 9983 115" 1402
1987 | 1647 1053”7 831 988" 1112" 1175 11237 1448 172 159" 14317 o995
1988 [ 814~ 83" 871 811" 99" 87 1w 1297 1492 913" 128" 109%
1989 [ 1017 536" 788 919" 168" 1998 212" 1548" 1657 183" 1677 o046
1990 831 78 988 833" 14677 1537 1642”7 1641 1532 1642 10997 1484
1991 [ 1249" 109" 928 1014”7 1148 988 1031 1204”7 1374 11757 978" 870
1992 [ 855 762" 773 765" 936" 1135 1a24” 148" 128 944" 127" 125
1903 [ 1358" 1069”7 1199 14847 12967 968 8137 842" 1175 139”7 142" 1234
1994 [ 13787 13287 1469 12427 12977 1244 1377 158" 1348 10197 883" 827
1905 [ 1045" 855" sos 656 @ 738" 73[ 100" 806" 1004 1348" 1749" 1557
1996 [ 1425  11.38° 1319 12047 13177 1396 1616 1538 1646 1605 16777 1892
1997 14817 13277 946 98" 1146”7 974 119" 13077 1361 97" 920" 1023
1998 [ 1212”7 12537 1281 14437 1648” 1843 164" 11017 716 844" 7020 587
1999 | 9777 1102" 1525 1043”7 1099” 689 538" 682" 1688 19127 17.00" 8.6
2000 858’ 813’ a1 068" 1201”7 1335 15727 1624 154 1036 832" 873
2001 [ 10437 99" 1092 10157 1141”7 1156 12587 11877 103 s0sT 608" 432
202 [ 551" 52" 65 873" 1303 1454 119" 10747 o984 15217 15977 1607
2003 [ 1203° 1159" 1138 1127 1093” 158 1703”7 1898” 1758 1986 18217 1644
2004 [ 12797 1073" 752 10277 12497 1277/ 163" 1663”7 2211 15387 1479”7 10.09
2005 [ 1334”7 1157 11ss] 174" 1wes” 1021 9277 944" 748 1777 1099”2190
2006 [ 1324 11017 829 682" 83 1647 17147 18017 1411 612" 17277 145
2007 [ 1108”7 7297 03[ 1553 1538” 1555 12067 1626" 1286 13287 106" 15.04
2008 [ 10577 13767 136 1441 12337 1033 11877 10197 137 13317 13577 132
2009 [ 1195 o985 504 564 969" 1552 18157 2019”7 1504 14717 938" 1330
2010 10587 1323° 1558 15917 1518° 902 1015° 999’ 1067 1258 11777 122
201 [ 947”7 1038 135 1688 1881’ 1658 13477 2385° 2027 30427 18697 13.14
2012 [ 11517 85" 543 5277 935" 1156 12587 11327 1280 1377 1102”7 1153
2003 [ 957”7 108" 798 716" 966" 1561 18227 1814" 1184 8017 648" 844
2004 [ 108 121”7 121 12737 13167 1418 15.087 1227 92 782" 92" 114
2015 [ 11587 974" 95 8157 7737 1102 1u7m” 12977 982 1048” 978" 1025
2006 [ 9677 119" 859 742" 7017 828 1268 11777 1133 728" 78" 914
2007 [ 1038" 898" 948 974" 13287 1294 149" 14237 1287 12247 87" 807
2008 [ 58" 994" 1226 1395” 1353”7 1272 1mase” 17777 2211 19447 1004”7 1843
2009 [ 1942”7 1385 1167] 11.34" 169" 1848/ 210687 16207 1212 118" 1021”7 141
2020 943" o939 77 9.62” 1003”7 904 11077 14117 1555 1447 118" 1319
2021 [ 1035 11.08° 893 934 g9” 967 1515”7 17777 2412 2e1” 165" 872
2022 [ 567 738" 832 1154”7 143" 1543 11147 7617 784 11677 12167 1349
2023 [ 12087 1083° 833 925" 988" 122 1462 17787 203 1538”7 1325”7 1437
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Northern New Jersey 3-month precipitation totals, with months < 8" highlighted

1 2 3 4 5 6 7 8 9 10 1 12

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

1979 17.29° 1891  17.66 1167 1393  136] 1295 1148 1602] 1693 1583  10.56
1980 7917 507 998 1534° 1672 1278 92" 842 703 777 962"  84s
1981 475" 7117 755 1065” 1008”7 1245 13737 1015”1026 931" 9277 1000
1982 10737 1208" 98 1104” 11377 1524 128" 1308° 989 811" 82" 703
1983 932" 871" 1500 2146" 23677 1925 1165”7 974" 878 171" 1424 2005
1984 [ 1628° 1444” 1141 154" 21177 1018 26" 1488 1&32[ 725" 7757  o0s
1985 [ 6977 6768  5.11f 52" 862" 1196 1555° 1369” 1491 1196 = 155 1102
1986 | 13457 o976’ 1035 11717 965" 1093 121" 147" 1367 983" 115" 140
1987 [ 16477 1053”7 831 998" 1112”7 1175 11237 1448” 172] 1588 1431”7 995
1088 [ 814" 83" 871 811" 99" 87 154" 129" 1492 913" 128" 109
1989 [ 1017 538" 783 919" 1682 1998 212 1548  1657| 18.32 16.7 9.46
1990 8.31 7.8 0.88 833 1467 1537] 1642 1641 1532] 1642 1099 1484
1991 12.49 109 928 1014 1148 983 1031 1204 1374 1175 978 8.79
1992 8.55 7.62 7.73 7.65 936  11.35| 14.24 14.8 12.8 044 1127 125
1993 1358 1068 1199 1484  12.96 9.68 6.13 842 1175 139 1423  12.34
1994 1378 1326 1460 1242 1297 1244 13.7 158 1348  10.19 863 8.27
1995 10.45 8.55 8.08 6.56 7.38 7.3 10.09 806  10.04| 1348 1749 1557
1996 1425 1136 1319 1204 1317 13.96| 1616 1538 1646| 1605 1677 1892
1997 1481 1327 9.45 98 1146 9.74 119 1307 1361 9.76 929 1023
1998 1212 1253  12.81] 1443 1648 1843 1464  11.01 7.16 8.44 7.02 5.67
1999 9.77 11.02 15.25 10.43 10.99 6.89 ) 6.82 16.88 19.12 17.09 8.6
2000 8.58 8.13 9.1 968 1201 1335 1572 1624 154 10.3% 832 8.73
2001 10.43 99 1092 1015 1141  11.56| 1258  11.87 10.3 8.05 6.08 4.32
2002 5,51 5.2 6.52 873 1303 1454 119 1074 994 1521 1597  16.07
2003 1203 1159  11.38 112 1093  158| 17.03 1898 17.58| 1966 1821 1644
2004 1279 1073 7520 1027 1249 1277 163 1663 2211] 1538 1479  10.09
2005 13.34 115  11.85| 1174 1095  10.21 9.27 9.44 7.46 177 1999 2199
2006 13.24 11.01 8.29 6.82 8.36 16.47 17.14 18.01 14.11 16.12 17.27 14.5
2007 11.06 7.29 93| 1553 1538 1555 1206 1626 1286 13.28 106  15.04
2008 1057 1376 136 1441 1233 1033 1187 1018  1379] 1331 1357 132
2009 11.95 9.85 5.04 5.64 969 1552| 1815 2019  1504| 1471 938 1339
2010 1058 1323 1558 1591 1518 902 1015 993 1067 12588 1177 122
2011 947 1038 135 1683 1881 1658 1347 2385 2027 3042 1869 1314
2012 11.51 8.65 5.43 5.27 935 1156 1258 1132 1269 1379 1102 1153
2013 9.57 108 7.96 7.16 966 1561] 1822 1814  11.84 8.01 6.46 8.44
2014 10.56 121 11.21] 1273 1316  14.18 15.06 12.2 9.22 7.82 92 1191
2015 11.58 9.74 9.56 8.15 773 1102 1179 1297 982  10.46 978  10.25
2016 9.67 11.9 8.59 7.42 7.01 826 1268 1177 1133 7.26 7.81 9.14
2017 10.38 8.98 9.48 974 1326 1294 1499 1423 1287 1224 87 8.07
2018 5.82 994  12.26| 1395 1353 1272| 1456 1777 2211 1944 1994 1843
2019 1942 1385 1167 1134 1696 1848 2106 1629 1212| 1164 1021 14.1
2020 9.43 9.39 7.71 9.62 10.03 9.4 11.07 14.11 15.55 14.4 11.88 13.19
2021 1035  11.08 8.93 9.34 9.9 967 1515 1777 2412 2261 1656 8.72
2022 5.6 7.36 832 1154 1432 1543 1114 7.61 764 1167 1216 1349
2023 1208  10.63 8.33 9.25 9.89 122 1462 1778 203 1538 1325  14.37
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Low Water

In the event that the summer water surface elevation drops more than a foot below the
normal levels identified in this plan (i.e. 8 feet or below), the Superintendent of Hopatcong
State Park or designee shall notify the Administrator of State Park Service, and the
Assistant Commissioner for State Parks, Forests & Historic Sites. The Park Superintendent
shall also advise the Lake Hopatcong Commission and the Lake Musconetcong Regional
Planning Board that a low water condition exists. The Assistant Commissioner for State
Parks, Forests & Historic Sites after consultation with the Assistant Commissioner for
Water Resource Management, shall determine whether any reduction of the 12 CFS
passing flow should be implemented.

In determining whether potential downstream impacts are minimal, the Department shall
consider the flow conditions in the Musconetcong River downstream to ensure that
adequate dilution exists at the Musconetcong Sewerage Authority discharge to avoid
acute or chronic toxicity in the receiving waters. The Department shall monitor
temperature, and/or other facets of stream habitat in the Musconetcong River at various
locations downstream of Lake Hopatcong as it deems necessary to monitor conditions in
the River and the importance of the Lake Hopatcong discharge in maintaining water
quality (see Appendix E for locations and procedures).

Presently the Musconetcong River downstream of Lake Hopatcong is classified as FW2-
Trout Maintenance (N.J.A.C. 7:9B-1.15(¢c)). The temperature criterion for trout
maintenance waters is not to exceed an absolute maximum of 25 degrees Celsius (77° F)
and not to exceed a rolling seven-day average of maximum temperatures of 23 degrees
Celsius (73.4° F) (N.J.A.C. 7:9B-1.14(d)11.). The dissolved oxygen criterion for Trout
Maintenance waters is not less than 6 parts per million (ppm) as a 24-hour average
concentration and no instantaneous concentration of less than 5 ppm. It must be noted
that the Department does not have continuous monitoring equipment at its disposal and
therefore samples will typically consist of “grab” samples taken durin