





Figure 7. Sediment core WR-3 from White Rock Lake

Figure 8 and 9 illustrate how measurements from sediment core samples are used
with sonar data to help identify the interface between the post- and pre-impoundment layers

in the acoustic signal.

Figure 8. Comparison of sediment core WR-3 with acoustic signal returns

Figure 8 compares sediment core sample WR-3 with the acoustic signals as seen in
Hydropick for each frequency: 208 kHz, 50 kHz, and 24 kHz. The current bathymetric

surface is automatically determined based on signal returns from the 208 kHz transducer
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and represented by the top red line in Figure 8.The pre-impoundment surface is identified
by comparing boundaries observed in the 208 kHz, 50 kHz and 24 kHz signals to the
location of the pre-impoundment surface of the sediment core sample. Each layer of
sediment identified in the sediment core sample during analysis (Table 2) is represented by
a yellow or blue box. The yellow boxes represent post-impoundment sediment. The blue
boxes mark the bottom of the pre-impoundment sediment layers and the lower blue box is
also the bottom of the sediment core sample.

In this case the boundary in the 50 kHz signal most closely matched the pre-
impoundment interface of the sediment core sample; therefore, the 50 kHz signal was used
to locate the pre-impoundment surface (blue line in Figure 8). Figure 9 shows sediment
core sample WR-3 correlated with the 50 kHz frequency of the nearest surveyed cross-
section. The pre-impoundment surface is first identified along cross-sections for which
sediment core samples have been collected and used as a guide for identifying the pre-

impoundment surface along cross-sections where sediment core samples were not collected.
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Figure 9. Cross-section of data collected during survey, displayed in Hydropick (50 kHz frequency),
correlated with sediment core sample WR-3 and showing the current surface in red and
pre-impoundment surface in blue

The pre-impoundment surface was automatically generated in Hydropick using
Otsu’s thresholding algorithm of classifying greyscale intensity images into binary (black
and white) images based on maximum inter-class variance. The acoustic return images of a
selected frequency from each survey line were processed using this technique and the pre-
impoundment surface identified as the bottom black/white interface (where black is the

sediment layer) of the resulting binary image (D. Pothina, personal communication,
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October 2, 2014). The pre-impoundment surface is then verified and edited manually as
needed.

After the pre-impoundment surface from all cross-sections is identified, a sediment
thickness TIN model is created following standard GIS techniques (Furnans, 2007).
Sediment thicknesses were interpolated between surveyed cross-sections using HydroTools
with the same interpolation definition file used for bathymetric interpolation. For the
purposes of the TIN model creation, TWDB assumed sediment thickness at the reservoir
boundary was zero feet (defined as the 458.3 foot elevation contour). The sediment
thickness TIN model was converted to a raster representation using a cell size of 1 foot by 1

foot and used to produce a sediment thickness map of White Rock Lake (Figure 10).
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Survey results

Volumetric survey

The results of the 2015 TWDB volumetric survey indicate White Rock Lake
has a total reservoir capacity of 10,230 acre-feet and encompasses 995 acres at
conservation pool elevation (457.9 feet above mean sea level, NGVD29). Previous
capacity estimates for White Rock Lake, calculated at spillway elevation 458.0 feet above
mean sea level, are provided in Table 3. Because of differences in past and present survey
methodologies, and dredging since the lake was built, direct comparison of volumetric

surveys to estimate loss of capacity is difficult and can be unreliable.

Table 3. Current and previous survey capacity and surface area data at spillway elevation
458.0 feet above mean sea level
Surve Surface area Total capacity
y (acres) (acre-feet)

Original design, 1910” 1,254 18,158
1935° 1,150 14,276

1956° 1,095 12,321

1970° 1,119 10,743

1977° 1,075 10,721

TWDB 1993° 1,088 9,004
TWDB 2015 998 10,329

* Source: (SCS, 1978)
® Source: (TWDB, 2003)

Sedimentation survey

The 2015 TWDB sedimentation survey measured 3,550 acre-feet of sediment
below conservation pool elevation (457.9 feet NGVD29). Because White Rock Lake has
been dredged multiple times, on and off between 1937 and 1941, from 1955-1956, 1974,
and again from 1996 to 1998 (Butler, 2011, WRLC, 2014, Rodriguez et al., 2011), a
reliable sedimentation rate could not be calculated. Dredging between 1937 and 1941
removed approximately 500,000 tons of sediment and reclaimed 90 acres of land (Butler,
2011, Rodriguez et al., 2011). During the 1955-1956 dredging, approximately 15,000 cubic
yards of sediment were removed (Butler, 2011). During the 1974 dredging approximately
850 acre-feet of sediment was dredged (SCS, 1978); however, sediment was not removed
from the site, but instead used to create Mockingbird Point where a dog park now exists
(WRLC, 2014). Following a Clean Lakes Study in 1994 on the lake’s sediment levels,

approximately three million cubic yards of sediment were removed (Ostdick, 2007, Visser,
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2011). Sediment accumulation is greatest in the area where the reservoir narrows northwest

of the Dallas Arboretum and in pockets throughout the reservoir.

Recommendations

To improve estimates of sediment accumulation rates, TWDB recommends
resurveying White Rock Lake in approximately 10 years or after a major flood event. To
further improve estimates of sediment accumulation, TWDB recommends another
sedimentation survey. A re-survey would allow a more accurate quantification of the

average sediment accumulation rate for White Rock Lake.

TWDB contact information

More information about the Hydrographic Survey Program can be found at:
http://www.twdb.texas.gov/surfacewater/surveys/index.asp
Any questions regarding the TWDB Hydrographic Survey Program may be addressed to:

Jason J. Kemp

Manager, TWDB Hydrographic Survey Program
Phone: (512) 463-2456

Email: Jason. Kemp@twdb.texas.gov
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Appendix A
White Rock Lake
RESERVOIR CAPACITY TABLE

TEXAS WATER DEVELOPMENT BOARD March 2015 Survey
CAPACITY IN ACRE-FEET Conservation Pool Elevation 457.9 feet NGVD29
ELEVATION INCREMENT IS ONE TENTH FOOT
ELEVATION

in Feet 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
438 0 0 0 0 0 0 0 0 0 0
439 0 0 0 0 0 1 2 3 5 8
440 12 17 23 29 37 45 53 62 71 80
441 90 100 111 122 134 146 160 174 189 205
442 222 240 259 278 298 319 340 362 385 409
443 433 458 484 511 538 566 595 624 654 684
444 714 745 776 808 840 873 906 939 972 1,006
445 1,041 1,075 1,110 1,145 1,181 1,217 1,253 1,290 1,327 1,364
446 1,402 1,440 1,478 1,517 1,556 1,595 1,635 1,674 1,714 1,755
447 1,795 1,836 1,878 1,919 1,961 2,003 2,045 2,087 2,130 2,174
448 2,217 2,262 2,306 2,351 2,397 2,443 2,490 2,538 2,586 2,636
449 2,685 2,736 2,788 2,841 2,895 2,950 3,007 3,065 3,124 3,183
450 3,243 3,304 3,367 3,430 3,496 3,563 3,632 3,702 3,773 3,845
451 3,918 3,992 4,067 4,143 4,221 4,300 4,381 4,464 4,547 4,632
452 4,717 4,803 4,890 4,977 5,064 5,152 5,240 5,328 5,417 5,506
453 5,595 5,685 5,774 5,864 5,954 6,045 6,135 6,226 6,317 6,409
454 6,500 6,592 6,684 6,776 6,869 6,961 7,054 7,147 7,241 7,334
455 7,428 7,522 7,616 7,711 7,805 7,900 7,995 8,090 8,185 8,281
456 8,376 8,472 8,568 8,664 8,761 8,857 8,954 9,051 9,148 9,245
457 9,343 9,441 9,538 9,637 9,735 9,833 9,932 10,031 10,130 10,230
458 10,329 10,429 10,529 10,630



Appendix B

White Rock Lake
RESERVOIR AREA TABLE
TEXAS WATER DEVELOPMENT BOARD
AREA IN ACRES
ELEVATION INCREMENT IS ONE TENTH FOOT

March 2015 Survey
Conservation Pool Elevation 457.9 feet NGVD29

ELEVATION

in Feet 0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
438 0 0 0 0 0 0 0 0 0 0
439 0 0 0 0 2 7 14 19 25 32
440 43 53 63 71 76 81 84 89 93 97
441 100 105 110 115 121 128 135 146 156 166
442 175 183 190 197 204 210 217 225 233 240
443 248 254 262 270 277 284 289 295 299 303
444 307 311 315 319 323 327 331 334 338 341
445 345 348 351 355 358 362 365 368 371 375
446 379 382 385 388 391 394 397 399 402 405
447 408 411 413 416 418 421 424 428 431 435
448 438 444 449 454 459 466 475 482 488 495
449 503 513 524 532 544 560 577 584 591 598
450 605 617 631 647 663 679 694 707 718 727
451 734 742 753 770 787 800 817 829 841 851
452 858 863 868 872 875 879 882 885 888 891
453 894 896 898 900 903 905 907 910 912 915
454 917 919 921 923 925 928 930 932 935 937
455 939 941 943 945 947 948 950 952 954 955
456 957 959 961 963 965 966 968 970 972 974
457 976 978 980 982 984 987 989 991 993 995
458 998 1,000 1,003 1,006
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Appendix C: Capacity curve
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Appendix D: Area curve
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