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Elevation Data

Elevation Data for Refuge Water Control Structures and Refuge Wetlands

Coastal Progam with the Delaware Department of Natural Resources and Environmental Control (DNREC)
conducted elevation and positioning surveys within refuge impoundments and at water control structures. Their
methods and findings are summarized below.

Methods:

Marsh elevation surveys were conducted in April and May, 2010. All field elevation and positioning surveying
was conducted using a Trimble 5700 RTK- receiver system (with a Trimble HPB450 External Radio Base and a
Trimble TSC2 Controller). The Trimble 5700 has the potential of horizontal and vertical accuracies of + 5 to 20
mm, while in static measurements surveys controlled by an existing bench marks (Trimble 2007). During static
surveys a base station is set-up on a primary control point, which could be a vertical point of reference (VPR) or
benchmark, while a “rover” is then set-up on the point of interest. The base station collects satellite data relative
to its known fixed position and transmits that information through a Trimble HPB450 External Radio Base to
the rover. The rover utilizes this positioning and distance information, in addition to its own satellite positioning,
to determine the position of the point of interest. Millimeter accuracy can be easily attained through second- to
minute-long surveys, depending upon the distance from the base station. The greater the distances involved be-
tween stations, the more observation time is needed.

All surveyed points are referenced to North American Datum of 1983 (NAD 83), which uses the Geodetic Refer-
ence System of 1980 (GRS 80) ellipsoid as the reference surface for three-dimensional positions. These are the
official federally recognized survey datums. Vertical positioning is referenced to North American Vertical Datum
of 1988 (NAVD 88), which represents the point’s orthometric or topographic height. This is often referred to as

a point’s “elevation,” while the true corrected height (relative to sea-level) will be determined by integrating the
orthometric height (NAVDS8S), ellipsoidal height (GRS80), and a gravitational “hybrid geoid model” (Geoid09).
The hybrid geoid model corrects for the large differences in the Earth’s gravitational field for each surveyed point
elevation, using Trimble Geomatic Office (TGO) and Trimble Survey Controller software (NGS 2001, Roman et al.
2004).

The water control structure and wetland elevation surveys were conducted using VPR “Prim 1” as the primary
control point. This VPR was established by the Delaware Department of Natural Resources and Environmental
Control (DNREC) Shoreline and Waterway Section. This VPR was established by a loop closure survey that uses
existing NGS benchmarks to create a vertically accurate control point, in areas where vertically accurate bench-
marks do not exist. A loop-closure survey creates a benchmark that is then used to survey back to the original
NGS benchmark, so horizontal and vertical data can be corrected based upon this comparison.

All water control structure construction elevations were extracted from the 1981 and 1985 engineering drawings,
which reported the elevations of the concrete structures, metal walkways, and screw-gate frames. Elevations were
reported in the vertical datum of feet Mean Sea-Level (MSL). MSL is the arithmetic mean of hourly heights ob-
served over the National Tidal Datum Epoch, which for these measurements was 1960 to 1978. The vertical datum
transformation program “VDatum,” developed by the National Oceanic and Atmospheric Administration (NOAA),
was used to transform the 1985 feet MSL vertical datum into meters NAVD 88 (using Geiod09). VDatum uses the
MSL epoch of 1978 to 2001 for its vertical transformations, but the MSL data for the water control structures was
constructed using the epoch of 1960 to 1978. This difference in MSL epochs could result in an increase in the con-
struction elevations of ~ 6 em (Local sea Level rate of 3.20 mm/yr at Lewes, DE, for 19 years) in NAVDSS. (CCP
Figure 2.1, available at: http://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?stnid=8557380).

Findings:

Findings are summarized below for each water control structure, for the Unit I salt marsh, and for the Unit I1
and Unit I1I wetland impoundments. For each water control structure, note the tidal elevations for the area of
the WCS, calculated using NOAA VDatum software (see WEBSITE), as a reference concerning the tidal reach of
water levels in relation to the water control structures.
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Slaughter Canal Water Control Structure (on Fowler Beach Rd.)

Tops of Concrete Structures
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Slaughter Canal Water Control Structure (on Fowler Beach Rd) — cont’d

Tops of Aluminum Gates
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Elevation Data

Petersfield Water Control Structure (on Broadkill Beach Rd.)
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Elevation Data

Petersfield Water Control Structure (on Broadkill Beach) — cont’d

Tops of Aluminum Gates
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Elevation Data

Primehook Creek Water Control Structure (just north of Broadkill Beach Rd)

Tops of Concrete Structures
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Elevation Data

Primehook Creek Water Control Structure (just north of Broadkill
Beach Rd) — cont’d

Tops of Aluminum Gates
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