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HYDROGRAPHIC SURVEY EQUIPMENT AND PROCEDURES

The Mapping Network conducted a bathymetry and sediment survey for the borough of Mountain
Lakes. The survey was conducted to determine the depths and volume of sediment in eight of their
reservoirs.

Bathymetry Survey Collection Methods:

The collection methods and equipment used are based on the USACE Single-Beam Methodology. Depth
measurements were collected using an Odom CV100, a sonar signal processor designed to accurately
record the full spectrum of the reservoir bottom in a raw format that was later processed in HYPACK
software. A calibrated Digibar Pro sound velocity cast was taken prior to the survey to measure the
speed of sound, which was then input into the Hypack software. The accuracy of the Odom CV100 data

is approximately 0.5% of the water depth, with a resolution of 0.1 feet. The system's accuracy was
checked during the survey using manual measurements.



Bathymetry Data Processing Methods:

Bathymetry data was processed using HYPACK Software. Components of the bathymetric processing
included verifying that the water depth was tracking the bottom and not outlying soundings created by
water column interference (e.g., sharp drop-offs, vegetation, trees, debris). The data was then exported
as XYZ (northing, easting, and depth) in a State Plane horizontal projection and vertical NAVD88 datum.
The XYZ data was imported into ESRI ArcGIS, where a Triangular Irregular Network (TIN) was created
using the 3D Analyst extension to represent surface morphology.

Sediment Depth Collection Methods:

Sediment thickness information was collected using a steel survey rod with 1/10 foot markings. The
depth of sediment was determined by manually driving a steel probe into the sediment until refusal. The
total penetration of sediment depth was then recorded in HYPACK software.

Sediment Depth Data Processing:

The sediment thickness data was imported as XYZ data into ESRI ArcGIS Pro where a Triangular Irregular
Network (TIN) is created using the 3D Analyst extension to represent the sediment thickness in feet. A
predetermined sampling area is used as the extent to which the data is clipped. Within the sampling
area, maximum and mean sediment thickness is calculated along with estimated volume of soft
sediment in cubic yards.

Aquatic Vegetation Sonar and Navigation Interference:

Aquatic vegetation in areas of the reservoirs interfered with the sonar readings. In these cases, manual
measurements were taken to obtain more accurate lake depth readings. Manual measurements may
not be as accurate in areas of extreme vegetation compared to areas with less aquatic vegetation.






2010 to 2023 Comparison Maps:

The comparison maps analyzed the amount of material change from 2010 to 2023. XYZ data from both
2010 and 2023 was imported into ESRI ArcGIS Pro, where TIN surfaces were created and depth and
volume changes were analyzed with the 3D Analyst extension. Please note that differences in
equipment, methods, and surveyors between 2010 and 2023 may introduce discrepancies when
comparing the data from these two years.

Water Elevation:

Benchmarks throughout the project site were provided by DPK Consulting. Utilizing these benchmarks,
a Trimble R10 with RTX was used to measure the water level at time of survey. Due to multipath (tree-
canopy) Sunset, Shadow and Olive, and Cove Lake were measured using LiDAR collected by DPK
Consulting.

Data Projections and Datums:
Horizontal Projection: NAD83 (2011) State Plane New Jersey FIPS 2900 (US Survey Feet)

Vertical Datum: North American Vertical Datum 1988 (US Survey Feet)



MOUNTAIN LAKE RESULTS

Area:

75.5 Acres

Water Level/Elevation:

499.2 Local Gauge on Dam / 498.9 NAVDS88 RTK

Max Depth:

10.1 Feet

Mean Depth:

6.8 Feet

Volume (Holding Capacity):

168,487,340 gallons / 517.0 acre-feet

Estimated Sediment Volume:

256,832.6 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness:

2.1 Feet

Lake Composition:

76% Water / 24% unconsolidated sediment

Estimated Sediment Change (2010-
2013)

28,363 cubic yard gain

Mean Depth Change (2010-2013)

+0.23 Feet

Surveyor Notes:

e An abundance of various types of aquatic vegetation
interfered with sonar measurements (specifically
Chara), in the north-eastern and shallow parts of the
south-western portion of the reservoir. We utilized
our manual measurements in this area to best
determine water depth.
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SHADOW AND OLIVE LAKE RESULTS

Area: 2.9 Acres

Water Level/Elevation: Full Pool / 522.84 NAVD88

Max Depth: 7.5 Feet

Mean Depth: 3.7 Feet

Volume (Holding Capacity): 3,540,070 gallons / 10.9 acre-feet

Estimated Sediment Volume: 8,170 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness: 1.7 Feet

Lake Composition: 68% Water / 32% unconsolidated sediment

Surveyor Notes: e Navigation was limited along the shorelines due to tree

obstruction. An abundance of various types of aquatic
vegetation interfered with sonar measurements. In those
areas we used manual measurement information.
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SUNSET LAKE RESULTS

Area: 15.0 Acres

Water Level/Elevation: Full Pool / 526.7 NAVDS88
Max Depth: 8.2 Feet

Mean Depth: 4.4 Feet

Volume (Holding Capacity):

21,726,462 gallons / 66.7 acre-feet

Estimated Sediment Volume:

88,642 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness:

3.64 Feet

Lake Composition:

55% Water / 45% unconsolidated sediment

Estimated Sediment Change
(2010-2013)

7,874.2 cubic yard gain

Mean Depth Change (2010-2013)

+0.32 Feet

Surveyor Notes:

e We observed dense clusters of filamentous algae and White
Water-Lily scattered throughout the pond, which interfered
with sonar. The inlet area directly downstream from Crystal
Lake was very shallow and had large boulders scattered
throughout. Manual probes were taken in this area.
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CRYSTAL LAKE RESULTS

Area: 19.2 Acres

Water Level/Elevation: Full Pool / 540.953 NAVD88
Max Depth: 13.6 Feet

Mean Depth: 7.8 Feet

Volume (Holding Capacity):

49,138,783 gallons / 150.8 acre-feet

Estimated Sediment Volume:

195,428 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness:

6.3 Feet

Lake Composition:

55% Water / 45% unconsolidated sediment

Estimated Sediment Change
(2010-2013)

31,604 cubic yard gain

Mean Depth Change (2010-2013)

+1.00 Feet

Surveyor Notes:

® An abundance of various types of aquatic vegetation
interfered with sonar measurements (specifically Chara) in
the northern part of the reservoir. We utilized our manual
measurements in this area to best determine water depth.
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WILDWOOD LAKE RESULTS

Area: 15.6 Acres

Water Level/Elevation: +2.5 Feet from top of gauge? / 499.2 NAVDS88

Max Depth: 10.3 Feet

Mean Depth: 4.5 Feet

Volume (Holding 22,864,968 gallons / 70.2 acre-feet

Capacity):

Estimated Sediment 29,662.4 cubic yards- wet unconsolidated sediment
Volume:

Mean Sediment Thickness:

1.2 Feet

Lake Composition:

79% Water / 21% unconsolidated sediment

Estimated Sediment
Change (2010-2013)

34,275.1 cubic yard gain

Mean Depth Change
(2010-2013)

+1.4 Feet

Surveyor Notes:

® The spillway gauge was measured at an elevation of 499.2’. The
water depth at this location was 2.5’ above the concrete spillway
bottom. There were dense clusters of filamentous algae along the
western flank, northern half, and perimeter of the lake. The algae
either completely blocked or attenuated the sonar signal, so
manual probe measurements were taken in dense areas.
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BIRCHWOOD LAKE RESULTS

Area: 12.9 Acres

Water Level/Elevation: Full Pool / 558.5 NAVDS88
Max Depth: 14.3 Feet

Mean Depth: 5.4 Feet

Volume (Holding Capacity):

22,661,839 gallons / 69.5 acre-feet

Estimated Sediment Volume:

11,217.4 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness:

5.3 Feet

Lake Composition:

50% Water / 50% unconsolidated sediment

Estimated Sediment Change (2010-2013)

17,893.0 cubic yard gain

Mean Depth Change (2010-2013)

+0.85 Feet

Surveyor Notes:

® An abundance of various types of aquatic
vegetation interfered with sonar measurements
(specifically Chara and European Milfoil), in the
northern part of the reservoir. Navigation was
difficult in the northern area due to shallow depths
and various species of Lily and Spadderdock.
Navigation in the southern portion of the lake was
limited by swimming areas. We utilized our
manual measurements in this area to best
determine water depth.
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COVE LAKE RESULTS

Area: 0.93 Acres

Water Level/Elevation: Full Pool / 510.8 NAVDS88
Max Depth: 8.5 Feet

Mean Depth: 3.7 Feet

Volume (Holding Capacity):

1,056,563 gallons / 3.2 acre-feet

Estimated Sediment Volume:

2,130 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness:

1.4 Feet

Lake Composition:

71% Water / 29% unconsolidated sediment

Surveyor Notes:

e Navigation was limited along the shoreline due to tree
obstruction. An abundance of various types of aquatic
vegetation interfered with sonar measurements. In those
areas we used manual measurement information.
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GRUNDEN'’S POND RESULTS

Area: 2.4 Acres

Water Level/Elevation: Full Pool / 504.8 NAVDS88
Max Depth: 6.4 Feet

Mean Depth: 2.9 Feet

Volume (Holding Capacity):

2,346,726 gallons / 7.2 acre-feet

Estimated Sediment Volume:

6,596 cubic yards- wet unconsolidated sediment

Mean Sediment Thickness:

1.7 Feet

Lake Composition:

64% Water / 36% unconsolidated sediment

Surveyor Notes:

® An abundance of various types of aquatic vegetation
interfered with sonar. Manual measurements were
utlilized in this area to best determine water depth.
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