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of 

The goal of this project was to collect seismic data to determine the thickness of 
sediment within four Brazos Authority reservoirs. To accomplish this, a 

sub-bottom profiler (see description below) was used to collect high­
resolution seismic profiles of the lake beds. This equipment is designed to be used for 
subsurface geologic investigations of shallow (0-100 m) subsurface sediments 
aquatic settings. Navigation was provided via differential GPS. 

work was out conjunction with a team from University who 
collected core samples for calibrating and verifying a multi-fre~uency depth sounder. 
Additional core was x-rayed and for lOPb and 137CS to 
provide an estimation of rates and in these 
systems. 

Materials and Methods 

Core Analysis: 

Water Content 
Samples were placed into aluminum dishes extrusion, weighed to the ten 

thousandth decimal place of a (g) and placed ovens for at least The 
samples were removed and to obtain water content. porosities were 
calculated to obtain corrected depths for 210Pb calculations. 

Grain size 
Grain distributions were determined for the cores following the Folk (1980) 

methodology. sediment samples weighing approximately 15 g were separated with 
Calgon (Sodium Metahexaphoshate Soap) causing deflocculation, followed with wet 

the samples with deionized water into a 1000 graduated cylinder. Next the 
graduated cylinders were filled with water and the sand content from the sieves 
were placed into an dish and weighed. Graduated cylinder samples were 
plunged for 20 seconds and undisturbed for an additional 20 seconds, and then 
immediately a ml pipette withdraws (4 phi) were taken at a depth of 10 cm. 
Approximately 2 hrs later, depending on air temperature, another 20 pipette withdraws 
(8 phi) were taken at a depth 20 cm. All samples were dried, weighed placed into 
a spreadsheet to determine to coarse distribution. 

137 Cs and 210Pb Analysis 
Samples geochemical analyses were removed homogeneous sample bags 

to determine the distribution of 137CS and 210Pb. Sediment samples for 137CS analysis 
were wet packed and sealed electrical tape 60X15 mm Petri dish. samples 
were counted on Canberra 2000 mm2 planar coaxial detectors for 1 days sample. 
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the transom and then the amount and angle of the tow cable from transom 
to tow fish. The offset (a beam) was by the of the DGPS 
antennae to the tow of the cable on davit. Errors for position of the fish 
relation to the bottom should be limited to the error inherent (less 1 meter). 

Results 

to collect lines were conducted off Coastal 
Geology research boat, RlV Cavalla 1), which is a Parker 25 using an 
Edgetech 272 CHIRP 2). Granger Lake was surveyed on 05/07/03, Limestone 
Lake was surveyed on 05/0S/03, Aquilla Proctor Lakes were surveyed on 5/09/03. 
Appendix A contains all of the CHIRP Lines collected for each Lake. The thickness of 
sediment at each point where it could be determined is shown on each line. In most lines, 
the pre-impoundment surface is a hard, dense surface, with reservoir sediment soft, 
high watercontent material above the pre-impoundment a result, pre-
impoundment surface generally appears to be a dark reflector and the surface of the new 
sediment appears as a faint line which defines the sediment-water interface (mudline). 
The reservoir sediment is composed of mud with a high water content and appears in the 

record as a faint layer. Because these reservoirs are sediment filled incised 
valleys, the pre-impoundment surface is often highly irregular, reservoir ..., .............. uJ. ..... u ... 

generally filling pre-impoundment topographic lows. In each reservoir, there is one 
reflector at depth, which represents the pre-impoundment surface, with the faint layer of 
reservoir sediment above. each line, thickness of reservoir sediment is noted at 
key points along line. Because of the irregular nature of the pre-impoundment 
surface, no attempts were made to create an isopach map of reservoir sediment. 

Granger Lake - G I-G5 are the survey lines for Granger Lake, it was not decided 
until after Granger Lake was surveyed to add additional tie lines to the surveys. 

Limestone Lake - The survey in Limestone Lake was conducted between dam and a 
bridge, the RlV Cavalla would not fit under the bridge at the time of the survey, and no 
boat ramps were found above the bridge. Limestone Lake Lines 1-6 are cross lake lines, 
Line 7 runs down the of the lake. 

Lake - Lines Al runs across the back of the dam. Lines A2-A4 are diagonal 
across the main portion of the 

Proctor Lake - Lines PI are cross lake lines. Lines P6 and P7 were not run because 
there were too many trees sticking out water. Line PS is a tie line, it was not run 
between P3 and P5 because of navigational obstructions caused by trees in 
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content approaching 100%. Radioisotope reveal state accumulation in 
all of the cores. large sediment textures have the 
of the radioisotope interpretation several of the cores. 137 Cs was present at the 

base of the reservoir each core. detector precluded running profiles 
however, it is doubtful that profiles would have aided interpretations, especially 
the high variability of sediment textures in many of the cores. Some interesting 

trends in grainsize were observed. cores directly behind the dam, such as 
Granger Lake Core grain size profile at the base of the core going up core shows 
a upwards which reflects early history fill and a decrease 
in bedload transport as cross sectional area of the the strength of 
the decreases. Above this, the cores generally a fluctuation between and 
low clay content, either high events or water release events the 
dam. Because there is low turbulence in the deeper portions of the reservoir, 
fall velocity is the major control on sediment deposition. a result, after high discharge 
events, such as floods, which deliver a suspended sediment silts will 
deposit the clays. Alternating layers of silt and clay may 
collected in middle of the reservoir may show a similar 
record of transition from coarse to find grained material and a pronounced 
fluctuation between and clay similar to the cores from the lower reservoir. Upstream 
cores and cores from locations near-shore, will typically have a record which shows 
alternating sandy and muddy layers, with sandy layers from either low water periods with 
shore line erosion or from flood events with a delivery of bedload material. 
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Appendix B 

Location of CHIRP Lines 

Aquilla Lake 

1) Beginning: 31°55.731' N 97°11.379' W 
Ending: 31°55.683' N 97°11.219' W 

2) Beginning: 31°55.700' N 97°11.292' W 
Ending: 31°54.011' N 97°12.330' W 

3) Beginning: 3 I'N 97°12.737' W 
Ending: 31 °54.449' N 97°11.655' W 

4) Beginning: 31 °54.136' N 97°11.841' W 
Ending: 31°55.281' N 97°12.854' W 

Granger Lake 

1) Beginning: 31°40.389' N 97°22.176' W 
Ending: 30°40.565' N 97°22.551' W 

2) Beginning: 30°41.119' N 97°21.330' W 
Ending: 31°41.434' N 97°21.537' W 

3) Beginning: 30°41.385' N 97°20.459' W 
Ending: 31°41.312' 97°20.449' W 

4) Beginning: 30°42.694' N 97°20.867' W 
Ending: 30°42.861' N 97°20.766' W 

5) Beginning: 30°42.164' N 97°21.586' W 
Ending: 30°41.798' N 97°21.775' W 

6) Beginning: 30°42.350' N 97°22.883' W 
Ending: 30°41.963' N 97°22.706' W 
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Water Content for Aquilla 2 Core 

Wate r Conte nt 

0.00 0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 

0 

10 

20 

30 

40 -E 
0 50 -.s,: 
+' 
Q. 
Q) 60 
C 

70 

80 

90 

100 

Figure 4 



Grai n Size Analysis of Brazos River Core Aq 2 
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Brazos River - Alpha for ilia 2 Core 
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Grain Size Analysis of Brazos River Core Aq 2B1 
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Water Content for Aquilla 38 Core 
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Grain Size Analysis of Brazos River Core Aq 3B 

Percentage 
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Brazos River - Alpha for Aquilla 3B Core 

Excess Pb-210 Activity (Log 10) 
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Grain Size Analysis of Brazos River Core LS 2B 
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Brazos River - Alpha for LS2B Core 
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0.1000 1.0000 10.0000 

0 

10 y 

20 

30 • Series 1 -E 
0 40 - • Mid Point 
..c 
+" c. 50 
(1) 

~- Corrected Depth 
C 

60 --- Log. (Mid Point) 

70 --l_og. (Corrected Depth) 

80 

90 

100 

igure 18 





Water Content for LS-3 Core 
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Grain Size Analysis of Brazos River Core lS 3 

Percentage 

0 10 20 30 40 50 60 70 80 00 100 

0 

10 

20 

30 

-E 40 
0 -..c:: 50 ...., 
c.. 
Q) 

C 60 

70 

80 

00 

100 

igure 21 



0.1000 

a 

10 

20 

30 

- 40 
E 
(.) -J: 50 ....., 
Q. 
(l> 

60 C 

70 

80 

90 

100 

Brazos River - Alpha for lS-3 Core 

Excess Pb-210 Activity (log 10) 

• Series,1 
~- Mid P~Jint 
"~~-- Corrected Depth 
--Log. (Mid Point) 
--- Log. (Corrected Depth) 

1.0000 

::::: -1 02. 79Ln(x) +157. 58 ,~~,~ ,-t"~,, 

= -111.82Ln(x) +166.31 

10.0000 

Figure 22 



E 
u 
ro 
0') 



~ 
I 

(f) 
......J 
(]) 
~ 
co 

......J 
(]) 
C 
0 ......... 
en 
(]) 

E 
:...J 
L... 
0 

'+-

C 
(]) 

c 
8 
L... 
(]) 

......... 

~ 

... c: 
(l) ... c: 
0 

s.. 
Q) ... 
~ 

~ . 
0 

N 

o 
00000000000 

T""" N ("') ~ L!) co I'- 00 0') 0 

Q) 
La.. 

LL 



Grain Size Analysis of Brazos River Core LS 4 

Percentage 

0 10 20 30 40 50 60 70 80 90 100 

0 

10 

20 

30 
~ 

E 40 0 
............ 

J: 
+'" 

50 
c.. 
(I) 

C 
60 

70 

80 

90 

100 

Figure 25 



E 
u 

E 
u 
(0 

o 
-q-



CO 
"" Q) 
~ 
CO ,... 

....J c: 
s..... c» 
0 

,... 
c: 1:5 0 

0 () s..... 
(L '-

s..... c» 
0 

,.., 
'+- ~ C 
Q) 

C 
0 
() 

s..... 
Q) ......., 
ro 
$: 

CD . 
0 

0 

N . 
0 

o 
0000000000 
"" N C'J ~ l!) (0 I'- CO 0') 0 

(w~) lIldaa 

I'-
N 
(l) 
L... 

:l 



Grain Size Analysis of Brazos River Core Proctor 1B 
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Brazos River - AI for Proctor 1B 
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Grain Size Analysis of Brazos River Core Granger 1B 
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Brazos River - Alpha for Granger 1B Core 
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