















































bathymetric elevation-area table, based on the 2021 survey and analysis, are presented in
Appendices E and F, respectively. The bathymetric capacity curve is presented in Appendix
G, and the bathymetric area curve is presented in Appendix H. The topographic elevation-
capacity table and topographic elevation-area table developed from the 2021 survey and
analysis are presented in Appendices I and J, respectively. The topographic capacity curve
is presented in Appendix K, and the topographic area curve is presented in Appendix L.

The bathymetric volumetric TIN model was converted to a raster representation
using a cell size of 2 feet by 2 feet. The raster data then were used to produce three figures:
(1) an elevation relief map representing the topography of the reservoir bottom (Figure 4);
(2) a depth range map showing depth ranges for Lavon Lake (Figure 5); and (3) a 2-foot

contour map (Figure 6).
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heavy accumulation near the dam, on the west side of the reservoir north of the Clear Lake
Campground, and north of the U.S. Highway 380 bridge (Figure 9). Comparison of
capacity estimates of Lavon Lake derived using differing methodologies are provided in
Table 5 for sedimentation rate calculation. Identification of the pre-impoundment surface
can be made more challenging by fluctuating water levels. Lavon Lake has periodically
experienced low water levels leading to the desiccation of any exposed sediment, for
example, between August 21, 2013, and March 3, 2015, the water surface elevation of the
reservoir measured below 482.0 feet NGVD29, reaching as low as 479.0 feet on December
14, 2014. Upon inundation and re-saturation, exposed sediment will not return to its original
high level of water content (Dunbar and Allen, 2003). Drying of sediment in exposed areas
create hard surfaces that cannot be penetrated with gravity coring techniques, and
compressive stresses on the sediments may also increase sediment density, inhibiting the
measurement of the original, pre-impoundment surface. Density stratification in the
sediment layers can also impair acoustic return signals of the multi-frequency depth

sounder (U.S. Army Corps of Engineers, 2013).

Table 5. Average annual capacity loss comparisons at elevation 492.0 feet.

Top of conservation pool elevation 492.0 feet NGVD29

Survey (acre-feet)
USACE 1970 456,527 < <
TWDB 2011 re-calculated < 411,745 <

TWDB pre-impoundment estimate based

on 2021 survey =~ =~ 452,349
2020 volumetric survey 412,498 412,498 412,498
Volume difference (acre-feet) 44,029 -753 39,851
Percent change 9.6 -0.2 8.8
Number of years® 46° 10 68°
Capacity loss rate (acre-feet/year) 957 =75 586

Capacity loss rate
(acre-feet/square mile of drainage area of 1.24 -0.10 0.76
770 square miles /year)

2 Note: Lavon Dam was completed in September 1953, and deliberate impoundment began on September 14,
1953. Modification to raise the dam 12 feet and conservation pool elevation 20 feet started on May 15,
1970, and deliberate impoundment on the modified dam began on December 1, 1975.

b Number of years based on difference between 2021 survey date and impoundment date of 1975

¢ Number of years based on difference between 2021 survey date and impoundment date of 1953.

26





http://www.twdb.texas.gov/surfacewater/surveys
mailto:Hydrosurvey@twdb.texas.gov

References

Dunbar, J.A. and Allen, P.M., 2003, Sediment Thickness from Coring and Acoustics within
Lakes Aquilla, Granger, Limestone, and Proctor: Brazos River Watershed, TX:
Baylor University, Department of Geology.

Environmental Systems Research Institute, 1995, ARC/INFO Surface Modeling and
Display, TIN Users Guide: ESRI, California.

McEwen, T., Brock, N., Kemp, J., Pothina, D. and Weyant, H., 2011a, HydroTools User’s
Manual: Texas Water Development Board.

McEwen, T., Pothina, D. and Negusse, S., 2011b, Improving efficiency and repeatability of
lake volume estimates using Python: Proceedings of the 10th Python for Scientific
Computing Conference.

National Geodetic Survey, 2022a, NADCON computations, accessed July 6, 2022,
http://www.ngs.noaa.gov/cgi-bin/nadcon.prl.

National Geodetic Survey, 2022b, Orthometric Height Conversion, accessed July 6, 2022,
https://geodesy.noaa.gov/NCAT/.

North Texas Municipal Water District, 2022a, North Texas Municipal Water District —
History, accessed September 12, 2022, at https://www.ntmwd.com/history/.

North Texas Municipal Water District, 2022b, North Texas Municipal Water District — Our
Water System, accessed September 12, 2022, at https://www.ntmwd.com/our-water-
system/.

Specialty Devices, Inc., 2018, SDI DepthPic post-processing software instruction manual:
Wylie, Texas, Specialty Devices, Inc., p. 45.

Texas Commission on Environmental Quality, 2022, Texas Water Rights Viewer, accessed
September 12, 2022, at
https://tceq.maps.arcgis.com/home/item.html?id=44adc80d90b749cb85c139e04027d
bdc.

Texas Natural Resources Information System, 2020, Texas Imagery Service | TNRIS —
Texas Natural Resources Information System, accessed July 31, 2020, at
https://www.tnris.org/texas-imagery-service/.

Texas Water Development Board, 2013, Volumetric and Sedimentation Survey of Lavon
Lake, accessed April 14, 2022, at
https://www.twdb.texas.gov/hydro survey/Lavon/2011-
07/Lavon2011_FinalReport.pdf.

Texas Water Development Board, 2021, Contract No. 2148012517 with the North Texas
Municipal Water District (NTMWD).

28



U.S. Army Corps of Engineers, 1974, Elevation — capacity table for 1970 conditions
(Projected), Lavon Lake modification.

U.S. Army Corps of Engineers, 1975, Report on Sedimentation, Lavon Lake, East Fork of
Trinity River, Trinity River Basin, Texas, Resurvey of October 1965.

U.S. Army Corps of Engineers, 2013, Engineering and Design, Hydrographic Surveying -
Engineer Manual, EM 1100-2-1003 (30 Nov 13): U.S. Army Corps of Engineers,
Appendix P.

U.S. Army Corps of Engineers, 2022a, U.S. Army Corps of Engineers, Fort Worth District
— Lavon Lake, accessed May 2022, at http://www.swf-wc.usace.army.mil/lavon/.

U.S. Army Corps of Engineers, 2022b, Pertinent Data Sheet for Lavon Lake, accessed May
2022, at https://www.swf-wc.usace.army.mil/pertdata/lvnt2.pdf.

U.S. Geological Survey, 2021, U.S. Geological Survey National Water Information System:
Web Interface, USGS 08060500 Lavon Lk nr Lavon, TX, accessed December 7,
2021, at
https://waterdata.usgs.gov/nwis/inventory/?dv?referred module=sw&site no=0806
0500.

Van Metre, P.C., Wilson, J.T., Fuller, C.C., Callender, E., and Mahler, B.J., 2004,
Collection, analysis, and age-dating of sediment cores from 56 U.S. lakes and
reservoirs sampled by the U.S. Geological Survey, 1992-2001: U.S. Geological
Survey Scientific Investigations Report 2004-5184, 180 p.

29




























































	Introduction
	Lavon Lake general information
	Volumetric and sedimentation survey of Lavon Lake
	Datum
	TWDB bathymetric and sedimentation data collection

	Data processing
	Model boundary
	LIDAR data points
	Triangulated Irregular Network model
	Spatial interpolation of reservoir bathymetry
	Area, volume, and contour calculation
	Elevation relief map
	Depth range map
	Analysis of sediment data from Lavon Lake
	Sediment thickness map

	Survey results
	Volumetric survey
	Sedimentation survey

	TWDB contact information
	References
	Lavon Lake elevation-area-capacity tables
	2011 Re-calculated reservoir capacity table
	2011 Re-calculated reservoir area table
	2011 Re-calculated capacity curve
	2011 Re-calculated area curve
	2021 Reservoir bathymetric capacity table
	2021 Reservoir bathymetric area table
	2021 Bathymetric capacity curve
	2021 Bathymetric area curve
	2021 Reservoir bathymetric and topographic capacity table
	2021 Reservoir bathymetric and topographic area table
	2021 Bathymetric and topographic capacity curve
	2021 Bathymetric and topographic area curve

	Sediment range lines
	Contour map



