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1 Introduction 
GRDA performed an investigation of sediment deposition on the Neosho River at multiple locations 
to estimate bottom sediment layer thicknesses. The goal of the survey was to determine the volume 
of sediment deposited in these areas since the construction of the Pensacola Dam. Historical records 
indicate that a delta feature had accumulated in this reach of the system, and GRDA used a sub-
bottom profiler (SBP) to assess deposition thicknesses. 

Two methods were used to investigate the sediment accumulation. The first was an SBP survey, and 
the second was vibracoring for sediment samples. The SBP survey covered nine transects of the 
Neosho River and was completed in January 2022. The vibracore sampling was completed in 
February 2022 and included multiple samples at each SBP transect. 

An SBP uses sonar pulses to determine depth of a water body. There is an emitter and a receiver on 
the SBP head unit, and by measuring the amount of time necessary for the emitted pulse to reach an 
object and return to the receiver, the SBP is able to measure the distance the pulse traveled. This 
allows the SBP to measure bathymetry, but the pulse is also powerful enough to penetrate a soft 
sediment bed, such as clay, silt, and sand before reaching a harder layer. Using the same principles, 
the SBP can then estimate the thickness of a soft sediment layer above gravel or bedrock. 

Vibracoring uses a motorized head unit to press core tubes into the stream- or lakebed. The 
combined weight and vibration of the head unit allows for deeper penetration than simply pressing 
the core tube into the bed or relying on gravity coring methods. Once collected, grain size analyses 
and other testing can be used to determine sediment properties as a function of depth in the 
sediment layers. The cores were used for two purposes: one was to confirm SBP survey information 
and evaluate sediment composition; the other was an attempt to determine approximate dates of 
deposition through the use of cesium-137 (Cs-137) analysis. 

Cs-137 is an isotope that does not occur in nature. It is created by nuclear fission, which humans 
began developing in the 1940s. As nuclear weapons testing accelerated, atmospheric Cs-137 
increased until a 1963 nuclear test ban treaty. The Cs-137 levels then dropped significantly. 
Atmospheric Cs-137 concentrations are well-correlated with Cs-137 concentrations in soil, showing 
the same pattern of increase from the 1940s to 1963, then a marked decrease. 

Measurement of relative Cs-137 activity in sediment allows researchers to estimate deposition dates 
for sediment layers. In areas of continual deposition, Cs-137 analysis will find a pattern of increasing 
Cs-137 activity moving deeper in the column until reaching the 1963 layer. Below that layer, 
concentrations drop to zero by the 1940s. In disturbed areas or places with non-continuous 
deposition, there is usually no clear Cs-137 peak. The combination of SBP, vibracore samples, and Cs-
137 provides insight into the volume, rate, and timeline of sediment deposition in the Neosho River. 



 

 

2 Study Area 
The study area for this survey was the Neosho River between river mile (RM) 125.56 approximately 
one mile downstream of Connors Bridge and RM 103.72 approximately two miles below the Elk River 
confluence. The survey team collected SBP transects at 9 locations to determine sediment layer 
thicknesses (Figure 1). At least two vibracore samples were collected at each transect. In addition, 
two additional samples at RM 113.2 for Cs-137 assessment to replicate an earlier USGS (Juracek and 
Becker 2009) effort. 



 

 

Figure 1  
Locations of SBP Transects and Sediment Cores Collected by GRDA 

 
 

3.1-1 
3.1-2 

RM 119.61 
 

 

2.1-1 
2.1-2 

RM 124.20 
 

 

4.1-1 
4.2-1 

RM 115.81 
 

 

GL1-1 
GL1-2 

RM 113.2 
 

 
 

8.1-1; 8.1-2 
8.2-1 

RM 105.35 
 

 

5.1-1; 5.1-2 
5.2-1; 5.2-2 
RM 112.34 

 
 

6.1-1 
6.2-1; 6.2-2 
RM 109.65 

 
 

7.1-1 
7.2-1 

RM 106.93 
 

 

9.1-1 
9.1-2 

RM 103.72 
 

 

1.1-1 
1.1-2 

RM 125.56 
 

 



 

 

3 Equipment 

3.1 Sub-Bottom Profiler 
The survey team used a 19-ft vessel to tow an EdgeTech SB-424 towfish (Figure 2). The towfish was 
pulled across each of the nine transects on the Neosho River to collect SBP data. The system was 
processed onboard using the EdgeTech 3100-P portable sub-bottom topside electronics and 
Discover software that displayed and stored data. The reported SB-424 specifications are shown in 
Table 1. 

Figure 2  
EdgeTech 424 Sub-Bottom Profiler Towfish 

 
Note: The EdgeTech SB-424 is a tow vehicle that was pulled across the measured transects. The topside 3100-P portable sub-
bottom profiling system with Discover software is not shown in this image. 

Table 1  
EdgeTech SB-424 Specifications 

EdgeTech SB-424 Characteristics Text 

Frequency Range 4-24 kHz 

Pulses (user selected) 4-24 kHz, 4-20 kHz, 4-16 kHz 

Vertical Resolution 
4 cm / 4-24 kHz 
6 cm / 4-20 kHz 
8 cm / 4-16 kHz 

Penetration (typical) 
In coarse calcareous sand – 2 m 

In clay – 40 m 

Beam Width (depends on center frequency) 
16° / 4-24 kHz 
19° / 2-20 kHz 
23° / 2-16 kHz 

Size (cm) 
L – 77 
W – 50 
H – 34 



 

 

EdgeTech SB-424 Characteristics Text 

Weight (kg) 45 

Optimum Tow height 3-5 m above bed 

Tow Speed 3-4 knots optimal, 7 knots maximum safe 
 

The data was geolocated using a Differential GPS (DPGS) antenna. Track lines were set to follow cross 
sections aligned with the HEC-RAS computer model of the river system as shown in Figure 1. 

3.2 Vibracore 
The vibracore used for this effort was a Rossfelder P-3 system. The head clamped onto 16-ft clear 
ceramic tubes and was lowered to the bed with an electric winch from a vessel-mounted tripod 
system (Figure 3). Location data was collected with an RTK-GPS unit onboard the sampling boat. 



 

 

Figure 3  
Vibracore System Used during February 2022 Sample Collection 

 
 

 



 

 

4 Results 

4.1 Sub-Bottom Survey Outputs 
The SBP will produce a visual output referred to as a “waterfall” that indicates the distances to 
different objects. The most powerful return signal is often the lakebed or streambed, and subsequent 
layers are somewhat weaker signals that are still visible in the data. Another type of signal is referred 
to as a “multiple,” which is produced by pulses bouncing between the SBP sonar head and the bed, 
several times, resulting in a series of nearly parallel lines. An example image collected during the SBP 
survey at RM 112.34 showing this is provided in Figure 4. Full images are included in Appendix I. 



 

 

Figure 4  
Example SBP Waterfalls showing Layer Transitions and “Multiples”  

 

 
Notes: Waterfall images taken from SBP survey at RM 112.34 (approximately 1.5 miles upstream of Council Hollow) 
 Lower image is identical to upper, but locations of layer transitions and multiples are highlighted. 
 Teal line is the layer transition between soft and hard sediments 
 Orange lines are “multiples” or secondary reflections 
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The waterfalls produced during the Neosho River SBP survey showed layer transitions at 
approximately 2-3 ft below the bed surface. This indicated a thin layer of soft material over firmer 
sediments throughout much of the survey area. The interpretation was confirmed by an SBP expert, 
and the representative stated that a majority of the areas surveyed were not characterized by soft 
sediment beds (Figure 5). 

Figure 5  
Interpretation of SBP Survey Results at Stations 4 through 9 

 
 
Source: Interpretation of SBP readings; station numbers adjusted from OARS original to reflect GRDA numbers 

 

Figure 5 shows the navigation lines from the field SBP survey. Where a mixture of soft and hard beds 
were noted by the SBP expert (for example at transect 9, bottom right), pink outlines were drawn. 
Red outlines indicate soft bottom materials (transect 4, top center). Areas not colored were 
interpreted to consist of hard bottom sediments. 

4.2 Vibracore Analysis 
The vibracore pushed core tubes into the riverbed at the locations shown in Figure 6 using 16-foot 
coring tubes. These were chosen to align with the SBP survey discussed in Section 4.1 as a means of 
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confirming interpretation of the results. SBP survey transects are shown in red with their relationship 
to the vibracore sample locations. 

Figure 6  
Locations of Sediment Cores Collected by GRDA 
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The vibracoring efforts produced 24 core samples for analysis. The cores were pushed to refusal, 
which ranged from 1.5 to 11 feet in the reach above the Elk River (Figure 7). In the lower reservoir, 
one core penetrated approximately 12 feet of sediment before refusal. Two cores over 10 feet in 
length taken in the delta feature (RM 112.34) were evaluated for Cesium-137 (Cs-137) activity. Cores 
shorter than 10 feet or taken from the lower reservoir were analyzed only for grain size distribution 
(see Section 3.3). Figure 7 shows the maximum vibracore penetration depths at each site shown in 
Figure 6. 

Figure 7  
Maximum Vibracore Sample Penetration on Neosho River 

 
Note: GL-1 sample tested for cesium activity by USGS (Juracek and Becker 2009) 

 

The USGS (Juracek and Becker 2009) analyzed sediment Cs-137 levels to determine the approximate 
age of sediment in various locations within Grand Lake. The 2008 study collected samples from five 
sites, with one located in the region of the delta feature, one near the confluence with the Elk River, 
and three others located further downstream in the reservoir (Figure 8). Where USGS data showed a 
clear, defined Cs-137 peak, the findings were considered settled. 



 

 

Figure 8  
Locations of Sediment Cores Collected for Cesium Analysis 

 
Note: Locations of USGS cores taken from Juracek and Becker (2009) 
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A major goal of sampling was to collect a significantly deeper sample near USGS site GL-1. The USGS 
sample was approximately 6 ft, and it was decided that a vibracore sample of approximately 10 ft 
would be sufficient to trigger re-evaluation and Cs-137 analysis. Shorter cores would not likely 
produce different results from the USGS (2009) study. Cores lower in the basin were not analyzed as 
the USGS dataset was sufficiently robust and were not of interest for delta feature analysis. The cores 
that met this criteria were 5.1-1 and 5.2-1 as shown in Figure 8. 

Sediment cores were subdivided by cutting along the length of the core tube using an electric shear. 
Total recovered length was measured and recorded (Figure 9). Plastic spoons were used to mark the 
divisions between samples. Cores sent for grain size analyses were divided into 1-ft segments, and 
Cs-137 samples into 4-cm increments for laboratory assessment by Teledyne Brown Engineering. The 
spoons were then used to scoop samples into a clean container while avoiding the outer 1.5 cm of 
the core sample to prevent mixing of material smeared along the sample tube itself. Once used, the 
spoons were discarded to avoid contamination of any other samples. Sample containers were 
labeled, sealed, and packaged for transport. Because these were for grain size and Cs-137 analysis, 
there was no need for preservatives or cooling. 

Figure 9  
Image of Core 5.1-2 during Processing 

 
 

Grain size results showed primarily silts and clays throughout each core. Full results are presented in 
Appendix II. Cs-137 analysis showed no obvious trend in the activity levels. See Appendix III for the 
laboratory report. 



 

 

5 Discussion 
SBP results indicate a primarily firm bed with limited deposition of softer silts and clays. This suggests 
relatively limited deposition of soft cohesive material. However, these results are contingent upon 
field sampling to confirm the readings. 

The vibracore samples show a thicker sediment deposit which suggests the SBP was not reliably 
capturing sediment layer thicknesses. Most likely, the penetration of the SBP signal was limited by a 
layer of biotic activity within the surface of the sediment; several core samples had air bubbles in the 
top few feet produced by decomposition or other biological activity. This produces readings 
indicating a softer, air-filled layer above the firmer silt and clay sediment that would register as a 
separate layer during SBP surveying (Aqua Survey 2004, Science Applications International 2001). As 
a result, further analyses relied on vibracore sampling rather than SBP results. 

Vibracore sampling showed thicker layers of soft sediment deposition, and also provided 
opportunity to evaluate Cs-137 trends measured by a USGS study (Juracek and Becker 2009). 

USGS analysis showed that Cs-137 peaks were located approximately 3 to 6 feet below the bed 
surface (Figure 10). Those peaks represent sediment that was deposited in approximately 1963, 
indicating that just 3 to 6 feet of sediment had deposited since 1963 at sites GL-2, -3, -4, and -5 
(Figure 8). 



 

 

Figure 10  
Comparisons of Relative Cesium Activity within the USGS Core Samples 

 
Notes: The peak cesium activity indicates the soil layer associated with deposition in approximately 1963. All material 
above that layer is assumed to have deposited since the nuclear testing ban. 

Source: Figure adapted from Juracek and Becker (2009). 

 

The sample in the delta feature (GL-1) showed no spike in Cs-137. Juracek and Becker (2009) 
concluded the sediment they collected was all deposited post-1963. The USGS interpreted this to 
indicate that the area was not continually depositional but washes away due to wave action or large 
flow events before new sediment redeposits. This follows typical reservoir delta feature evolution, 
with surface sediments at the top of the delta feature washing downstream and extending the delta 
feature further into the reservoir rather than increasing the top elevation. 

During GRDA’s vibracore sampling, they repeated the USGS efforts to obtain longer (deeper) cores 
and see if a longer sample would capture a characteristic Cs-137 spike that denotes a 1963 sediment 
layer. GRDA collected approximately 11-foot cores near site GL-1 (cores 5.1-1 and 5.2-1) and 
processed them for Cs-137 analysis. The location of cores 5.1-1 and 5.2-1 are displayed in Figure 8. 

GRDA sent 10 samples at equally spaced intervals within each core for Cs-137 evaluation. The results 
show a similar pattern to those of the USGS study, with no apparent Cs-137 peak (Figure 11). 



 

 

Figure 11  
Comparisons of Relative Cesium Activity Between USGS Core Sample GL-1 and GRDA Samples 
5.1-1 and 5.2-1 

 
Notes: GL-1 activity levels taken from Juracek and Becker (2009) 
 The lack of a defined cesium activity peak indicates that all sediment collected in the core was deposited after 1963. 

This further suggests that deposition in the top 10 feet of the soil column is all post-1963 and that 
the site is not continuously depositional, instead indicating regular mixing of the materials at the top 
of the delta feature. These results agree with the USGS (Juracek and Becker 2009) findings that this 
location sees regular disturbance and is not continually depositional. 



 

 

6 References 
Aqua Survey, 2004. Technical Report Environmental Dredging and Sediment Decontamination 

Technology Demonstration Pilot Study Lower Passaic River Restoration Project Magnetometer 
and Sub-Bottom Profiler Debris Survey. December 3, 2004. 

Juracek, K.E. and M.F. Becker, 2009. Occurrence and Trends of Selected Chemical Constituents in 
Bottom Sediment, Grand Lake O' the Cherokees, Northeast Oklahoma, 1940–2008. U.S. 
Geological Survey Scientific Investigations Report 2009–5258, 28 p. 

Science Applications International Corporation, 2001. Results of the March 2001 Sub-Bottom Profiling 
and Sediment Profile Imaging of the Outer Gloucester Harbor. SAIC Report 541. June 2001. 



 

 

 

  

Appendix I  
Waterfall Images from Sub-Bottom Survey 
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Appendix II  
Grain Size Analysis 



4702 University Ave
Madison, WI  53705

(608) 262-4364
http://uwlab.soils.wisc.edu

Date 4/18/2022
Acct # 559106

Report # 1228

Soil Texture Analysis

Sample Number SAND SILT Clay Soil
Core Depth (in) % % % Type

1 0-12 9.0 57.0 34 Silty Clay Loam
2 12 to 24 9.0 47.0 44 Silty Clay
3 24-36 17.0 41.0 42 Silty Clay.
4 36-48 17.0 39.0 44 Clay
5 0-12 5.0 59.0 36 Silty Clay Loam
6 12 to 24 9.0 37.0 54 Clay
7 24-36 9.0 49.0 42 Silty Clay
8 36-48 17.0 43.0 40 Silty Clay
9 48-60 8.0 44.0 48 Silty Clay

10 60-63 2.0 44.0 54 Silty Clay
11 0-12 16.0 52.0 32 Silty Clay Loam
12 12 to 24 12.0 50.0 38 Silty Clay Loam
13 24 to 36 14.0 42.0 44 Silty Clay
14 36 - 48 5.0 50.0 42 Silty Clay
15 48 - 60 14.0 42.0 44 Silty Clay
16 60 - 63 20.0 42.0 38 Silty Clay Loam
17 0 - 12 14.0 48.0 38 Silty Clay Loam
18 12 to 24 16.0 42.0 42 Silty Clay
19 24 to 36 18.0 42.0 40 Silty Clay
20 36 - 48 14.0 44.0 42 Silty Clay
21  48 - 60 32.0 30.0 38 Silty Clay Loam
22 60 - 72 18.0 44.0 38 Silty Clay Loam
23 0 - 12 30.0 34.0 36 Silty Clay Loam
24 12 to 24 14.0 48.0 38 Silty Clay Loam
25 12 to 24 18.0 42.0 40 Silty Clay
26 24 - 33 30.0 40.0 30 Clay Loam
27 0 - 12 14.0 52.0 34 Silty Clay Loam
28 24 - 36 16.0 44.0 40 Silty Clay
29 0 - 12 12.0 52.0 36 Silty Clay Loam
30 12 to 24 8.0 56.0 36 Silty Clay Loam
31 24 - 36 6.0 56.0 38 Silty Clay Loam
32 36 - 43 6.0 50.0 44 Silty Clay Loam
33 0 - 12 26.0 54.0 20 Silt Loam

03.1-1

02.1-2

02.1-1

01.1-2

01.1-1

Sample Name

04.1-1

03.1-2

Anchor QEA, LLC
30 W Mifflin St, Ste 801
Madison, WI  53713

Comments
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(608) 262-4364
http://uwlab.soils.wisc.edu

Date 4/18/2022
Acct # 559106

Report # 1228

Soil Texture Analysis

Sample Number SAND SILT Clay Soil
Core Depth (in) % % % Type

Sample Name

Anchor QEA, LLC
30 W Mifflin St, Ste 801
Madison, WI  53713

Comments

34 12 to 24 16.0 56.0 28 Silty Clay Loam
35 24 - 36 16.0 52.0 32 Silty Clay Loam
36 36 - 48 12.0 54.0 34 Silty Clay Loam
37 48 - 60 12.0 54.0 34 Silty Clay Loam
38 60 - 72 14.0 50.0 36 Silty Clay Loam
39 72 - 84 8.0 54.0 38 Silty Clay Loam
40 84 - 92 8.0 52.0 40 Silty Clay
41 0 - 12 8.0 58.0 34 Silty Clay Loam
42 12 to 24 8.0 56.0 36 Silty Clay Loam
43 24 - 36 12.0 54.0 34 Silty Clay Loam
44 36 - 48 8.0 58.0 34 Silty Clay Loam
45 48 - 60 9.0 52.0 39 Silty Clay Loam
46 60 - 72 9.0 50.0 41 Silty Clay
47 72 - 84 7.0 50.0 43 Silty Clay
48 84 - 96 13.0 48.0 39 Silty Clay Loam
49 96 - 102 18.8 48.0 33 Silty Clay Loam
50 0 - 12 12.8 50.0 37 Silty Clay Loam
51 12 to 24 28.8 44.0 27 Clay Loam
52 24 - 36 16.8 52.0 31 Silty Clay Loam
53 36 - 48 18.8 50.0 31 Silty Clay Loam
54 48 - 60 10.8 48.0 41 Silty Clay
55 60 - 72 8.8 52.0 39 Silty Clay Loam
56 72 - 84 10.8 56.0 33 Silty Clay Loam
57 84 - 96 12.8 50.0 37 Silty Clay Loam
58 96 - 102 10.8 54.0 35 Silty Clay Loam
59 06.1-1 0 - 12 10.8 52.0 37 Silty Clay Loam
60 0 - 12  14.8 52.0 33 Silty Clay Loam
61 12 to 24 8.8 54.0 37 Silty Clay Loam
62 24 - 36 6.8 56.0 37 Silty Clay Loam
63 36 - 48 4.8 58.0 37 Silty Clay Loam
64 48 - 60 4.8 56.0 39 Silty Clay Loam
65 60 - 72 4.8 52.0 43 Silty Clay Loam
66 0 - 12 6.8 58.0 35 Silty Clay Loam
67 12 to 24 4.8 58.0 37 Silty Clay Loam
68 24 - 36 8.8 56.0 35 Silty Clay Loam
69 36 - 48 6.8 58.0 35 Silty Clay Loam
70 48 - 60 4.8 56.0 39 Silty Clay Loam
71 60 - 72 2.8 58.0 39 Silty Clay Loam

06.2-2

06.2-1

05.2-2

05.1-2

04.2-1
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Soil Texture Analysis

Sample Number SAND SILT Clay Soil
Core Depth (in) % % % Type

Sample Name

Anchor QEA, LLC
30 W Mifflin St, Ste 801
Madison, WI  53713

Comments

72 72 - 81 0.8 58.0 41 Silty Clay
73 0 - 12 0.8 56.0 43 Silty Clay
74 12 to 24 0.8 60.0 39 Silty Clay Loam
75 24 - 36 2.8 58.0 39 Silty Clay Loam
76 36 - 48 2.8 54.0 43 Silty Clay
77 48 - 53 18.8 42.0 39 Silty Clay Loam
78 0 - 12 0.8 60.0 39 Silty Clay Loam
79 12 to 24 0.8 58.0 41 Silty Clay
80 24 - 36 0.8 56.0 43 Silty Clay
81 36 - 48 6.8 50.0 43 Silty Clay
82 48 - 60 6.8 48.0 45 Silty Clay
83 60 -72 2.8 46.0 51 Silty Clay
84 72 - 79 2.8 44.0 53 Silty Clay
85 0 - 12 4.8 52.0 43 Silty Clay
86 81 - 93 2.8 40.0 57 Silty Clay
87 0 - 12 10.8 52.0 37 Silty Clay Loam
88 117 - 129 2.8 34.0 63 Clay Loam
89 0 - 12 4.8 44.0 51 Silty Clay
90 12 to 24 6.8 42.0 51 Silty Clay
91 0 - 6 12.8 48.0 39 Silty Clay Loam
92 6 to 18 40.8 40.0 19 Silty Clay
93 09.1-2 0 - 12 42.8 36.0 21 Silty Clay
94 0 - 12 20.8 50.0 29 Clay Loam
95 12 to 24 10.8 54.0 35 Silty Clay Loam
96 24 - 36 8.8 54.0 37 Silty Clay Loam
97 36-48 7.0 52.0 41 Silty Clay 
98 48-60 9.0 50.0 41 Silty Clay 
99 60-72 8.0 52.0 40 Silty Clay 

100 72-84 4.0 50.0 46 Silty Clay 
101 0-12 16.0 52.0 32 Silty Clay Loam
102 12 to 24 8.0 56.0 36 Silty Clay Loam
103 24-36 10.0 56.0 34 Silty Clay Loam
104 36-48 8.0 52.0 40 Silty Clay 
105 48-60 10.0 50.0 40 Silty Clay 
106 60-72 4.0 48.0 48 Silty Clay 
107 72-84 6.0 42.0 52 Silty Clay 
108 84-90 6.0 38.0 56 Clay
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GL1-1

09.1-1

08.2-1

08.1-2

08.1-1

07.2-1

07.1-1



 

 

  

Appendix III  
Cesium-137 Analysis Results 
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Field Notes 
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Job: Grand Lake Vibracore Station ID: 08.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 619980 ft Long/Easting: 2915758 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 23 ft Time: 14:09 723.5 ft

DTM Lead Line: Height: 743.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 9.5-10 ft
Headspace Measurement: 3 in
Recovery Measurement: 93 in
Recovery Percentage: 82%
Total Length of Core To Process:93 in (7.75 ft)

Drive Notes:
Soft sediment

Gray w/ brownish streaks, silt-clay, firmer in deeper part of core

Notes:

Took grain size sample from top & bottom 1 ft of core

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

2/10/2022

Sediment Core Collection Log 
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Job: Grand Lake Vibracore Station ID: 08.1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 619980 ft Long/Easting: 2915758 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 23 ft Time: 14:30 723.5 ft

DTM Lead Line: Height: 743.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 11 ft
Drive Penetration: 144 in
Headspace Measurement: 3 in
Recovery Measurement: 129 in
Recovery Percentage: 90%
Total Length of Core To Process:129 in

Drive Notes:
Soft sediment; drive to refusal at ~12 ft

Gray w/ brownish streaks, silt-clay, firmer in deeper part of core; no visible layering

Notes:

Took grain size sample from top & bottom 1 ft of core

Sediment Core Collection Log 

2/10/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

C
or

e 
Tu

be
 L

en
gt

h
C

or
e 

Tu
be

 L
en

gt
h



Page 3 of 24

Job: Grand Lake Vibracore Station ID: 01.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 669690 ft Long/Easting: 2905562 ft

A. Water Depth B. Water Level Measurements C. Mudline Elevation
DTM Depth Sounder: 18 ft Time: 13:30 726.3 ft

DTM Lead Line: Height: 744.3 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 4.5 ft
Headspace Measurement: 2 in
Recovery Measurement: 48 in
Recovery Percentage: 89%
Total Length of Core To Process:48 in

Drive Notes:
Drove to refusal

No visible layers, grayish clay throughout core

Firmer material at bottom of core tube

Notes:

Grain size samples @ 1 ft intervals

Sediment Core Collection Log 

2/11/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 01.1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 669690 ft Long/Easting: 2905562 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 18 ft Time: 13:45 726.3 ft

DTM Lead Line: Height: 744.3 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 8 ft
Drive Penetration: 6 ft
Headspace Measurement: 3in
Recovery Measurement: 5 ft 3 in = 63 in
Recovery Percentage: 66%
Total Length of Core To Process:63 in

Drive Notes:
Drive went to refusal

No visible layers, grayish clay throughout core

Firmer near bottom, no significant difference in texture otherwise

Notes:

Grain size samples @ 1 ft intervals

Sediment Core Collection Log     

2/11/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 02.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 669340 ft Long/Easting: 2911790 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 14 ft Time: 14:30 730.0 ft

DTM Lead Line: Height: 744.0 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 6 ft
Headspace Measurement: 1 in
Recovery Measurement: 5' 3" = 63 in
Recovery Percentage: 88%
Total Length of Core To Process:63 in

Drive Notes:
Drove to refusal

No visible layers in core, grayish clay throughout

Softer near surface

Notes:

Grain size samples @ 1 ft intervals

Sediment Core Collection Log     

2/11/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 02.1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 669340 ft Long/Easting: 2911790 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 14 ft Time: 14:45 730.0 ft

DTM Lead Line: Height: 744.0 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 8 ft
Drive Penetration: 7 ft
Headspace Measurement: 1 in
Recovery Measurement: 6 ft = 72 in
Recovery Percentage: 86%
Total Length of Core To Process:72 in

Drive Notes:
Drove to refusal

No visible layers, grayish clay throughout core

Notes:

Grain size samples @ 1-ft intervals

Sediment Core Collection Log     

2/11/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 03.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plan N

Field Collection Coordinates:
Lat/Northing: 660811 ft Long/Easting: 2910646 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 1.5 ft Time: 15:30 742.7 ft

DTM Lead Line: Height: 744.2 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 11 ft
Drive Penetration: 36 in
Headspace Measurement: 3 in
Recovery Measurement: 2 ft 9 in = 33 in
Recovery Percentage: 92%
Total Length of Core To Process:33 in

Drive Notes:
Drove to refusal

Thick clay

Appears to be clay, no visible layers

Very firm, limited penetration

Notes:

Grain size samples @ 1-ft intervals

Sediment Core Collection Log     

2/11/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 03.1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plan N

Field Collection Coordinates:
Lat/Northing: 660811 ft Long/Easting: 2910646 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 1.5 ft Time: 15:45 742.7 ft

DTM Lead Line: Height: 744.2 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 8 ft
Drive Penetration: 3.0 ft
Headspace Measurement: 1 in
Recovery Measurement: 35 in
Recovery Percentage: 97%
Total Length of Core To Process:35 in

Drive Notes:
Drove to refusal

Some air bubbles in top foot; limited elsewhere

Thick, hard clay material

Notes:

Grain size samples @ 1-ft intervals

Sediment Core Collection Log     

2/11/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 9.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 612772 ft Long/Easting: 2912054 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 14.5 ft Time: 12:55 730.0 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 2 ft
Headspace Measurement: 3 in
Recovery Measurement: 18 in
Recovery Percentage: 75%
Total Length of Core To Process:18 in

Drive Notes:
Driven to refusal

Soft to ~6 in, firmer below

Gray silt/clay with no apparent layering

Notes:

Collected grain size samples @ 1-ft intervals

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 9.1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 612772 ft Long/Easting: 2912054 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 14.5 ft Time: 12:55 730.0 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 8 ft
Drive Penetration: 2 ft
Headspace Measurement: 8 in
Recovery Measurement: 12 in
Recovery Percentage: 50%
Total Length of Core To Process:12 in

Drive Notes:
Driven to refusal

Soft material in top ~6 in, firmer below

Gray silt/clay with no visible layers

Notes:

Grain size sampling @ 1-ft intervals

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 8.2-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 619613 ft Long/Easting: 2917399 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 17.5 ft Time: 13:55 727.0 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 3 ft
Headspace Measurement: 2 in
Recovery Measurement: 24 in
Recovery Percentage: 67%
Total Length of Core To Process:24 in

Drive Notes:
Driven to refusal

Softer, water-logged clay in first ~12 in, firmer ~12-24 in

Notes:

Grain size sampling @ 1-ft intervals

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 6.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 636016 ft Long/Easting: 2923350 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 7.5 ft Time: 14:45 726.9 ft

DTM Lead Line: Height: 744.4 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 1.5 ft
Headspace Measurement: 6 in
Recovery Measurement: 12 in
Recovery Percentage: 67%
Total Length of Core To Process:12 in

Drive Notes:
Driven to refusal

Possibly hung up on underwater debris or buried log/rock

Soft, grayish silt/clay - suggests caught on buried material or would have driven further

Notes:

Grain size samples collected @ 1-ft intervals

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 06.2-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 636017 ft Long/Easting: 2923048 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 4.5 ft Time: 15:00 739.7 ft

DTM Lead Line: Height: 744.2 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 7 ft
Headspace Measurement: 4 in
Recovery Measurement: 76 in
Recovery Percentage: 90%
Total Length of Core To Process:76 in

Drive Notes:
Driven to refusal

Grayish silt/clay throughout, no obvious layers

Firmer clay near bottom

Notes:

Grain size samples @ 1-ft intervals

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota

2/12/2022

Sediment Core Collection Log     
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Job: Grand Lake Vibracore Station ID: 06.2-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 636017 ft Long/Easting: 2923048 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 4.5 ft Time: 15:20 739.7 ft

DTM Lead Line: Height: 744.2 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 10 ft
Drive Penetration: 7 ft
Headspace Measurement: 2 in
Recovery Measurement: 81 in
Recovery Percentage: 96%
Total Length of Core To Process:81 in

Drive Notes:
Driven to refusal

Grayish silt/clay throughout, no obvious layers

Firm, especially near bottom of core

Notes:

Grain size sampling @ 1 ft intervals

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 07.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 626482 ft Long/Easting: 2914670 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 6 ft Time: 16:00 738.5 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 5.5 ft
Headspace Measurement: 5 in
Recovery Measurement: 57 in
Recovery Percentage: 86%
Total Length of Core To Process:57 in

Drive Notes:
Driven to refusal

Worm @ ~6 in from surface, signs of biotic activity

Gray silt/clay, no visible layers

Notes:

Grain size samples @ 1 ft intervals

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 7.2-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 626591 ft Long/Easting: 2914380 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 17.5 ft Time: 16:15 726.8 ft

DTM Lead Line: Height: 744.3 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 7 ft
Headspace Measurement: 2 in
Recovery Measurement: 79 in
Recovery Percentage: 94%
Total Length of Core To Process:79 in

Drive Notes:
Driven to refusal

Significant texture change @ ~12 in, softer above, visibly similar clay/silt

Notes:

Grain size samples @ 1-ft interval

Sediment Core Collection Log     

2/12/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 4.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 649883 ft Long/Easting: 2925261 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 6 ft Time: 10:50 738.5 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 11 ft
Drive Penetration: 5 ft
Headspace Measurement: 3 in
Recovery Measurement: 49 in
Recovery Percentage: 82%
Total Length of Core To Process:49 in

Drive Notes:
Possibly caught on buried tree branch or other debris

Core catcher shoved into core tube suggests it wasn't caught on debris; thick clay layer stopping drive more likely

Firm clay near bottom, soft silty/clayey layers above; gradual transition with no distinct layering

Notes:

Grain size sampling @ 1-ft intervals

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 4.2-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 650123 ft Long/Easting: 2926237 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 2 ft Time: 11:20 742.5 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 12 ft
Drive Penetration: 8 ft
Headspace Measurement: 2 in
Recovery Measurement: 92 in
Recovery Percentage: 96%
Total Length of Core To Process:92 in

Drive Notes:
Significantly deeper penetration here than nearby Site 4.1

Drove to refusal

Organic debris on surface of core (~1-2 inches) - sticks & leaves

Softer material @ surface, firmer in deeper parts of core

Notes:

Grain size samples @ 1-ft interval

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: GL1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 647148 ft Long/Easting: 2915104 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 2 ft Time: 12:05 742.4 ft

DTM Lead Line: Height: 744.4 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 14 ft
Drive Penetration: 8 ft
Headspace Measurement: 3 in
Recovery Measurement: 90 in
Recovery Percentage: 94%
Total Length of Core To Process:90 in

Drive Notes:
Drove to refusal

Silt and clay, no clear layering

Notes:

Grain size sampling @ 1 ft intervals

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: GL1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 647148 ft Long/Easting: 2915104 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 2 ft Time: 12:22 742.4 ft

DTM Lead Line: Height: 744.4 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 14 ft
Drive Penetration: 8 ft
Headspace Measurement: 5 in
Recovery Measurement: 84 in
Recovery Percentage: 88%
Total Length of Core To Process:84 in

Drive Notes:
Driven to refusal

Sticks and organic debris in top ~12 in of core

Notes:

Grain size samples @ 1-ft interval

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 05.1-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 644108 ft Long/Easting: 2913784 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 2 ft Time: 13:00 742.5 ft

DTM Lead Line: Height: 744.5 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 12 ft
Drive Penetration: 11 ft
Headspace Measurement: 1 in
Recovery Measurement: 117 in (9'9")
Recovery Percentage: 89%
Total Length of Core To Process:117 in (9'9")

Drive Notes:
Driven to refusal, firmer material near bottom of drive

Air bubbles in top ~18 in

Relatively soft silt/clay material throughout, no visible layers; grayish sediment

Notes:

Divided into 4 cm samples for Cs-137 testing

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 05.1-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 644108 ft Long/Easting: 2913784 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 2 ft Time: 13:00
DTM Lead Line: Height: 744.5 ft

Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 12 ft
Drive Penetration: 9.5 ft
Headspace Measurement: 2 in
Recovery Measurement: 102 in
Recovery Percentage: 89%
Total Length of Core To Process:102 in

Drive Notes:
Driven to refusal, similar to core 05.1-1

Silt/clay misture throughout core, no obvious layers

Grayish material, firmer at bottom

Notes:

Grain size samples @ 1 ft intervals

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 05.2-1
Job No:  212451-01.01 Attempt No. 1
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 644002 ft Long/Easting: 2913396 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 5.5 ft Time: 13:22 738.9 ft

DTM Lead Line: Height: 744.4 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16 ft
Drive Penetration: 10 ft
Headspace Measurement: 1 in
Recovery Measurement: 107 in
Recovery Percentage: 89%
Total Length of Core To Process:107 in

Drive Notes:
Driven to refusal; Similar to Site 05.1

No visible layers; grayish silt/clay throughout core, softer near surface, but all was malleable

Notes:

Collected samples for cesium-137 analysis every 4 cm

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Job: Grand Lake Vibracore Station ID: 05.2-2
Job No:  212451-01.01 Attempt No. 2
Field Staff:  RC, TK, BT Date:
Contractor:  N/A Logged By: BT
Vertical Datum: NAVD88 Horizontal Datum: OK State Plane N

Field Collection Coordinates:
Lat/Northing: 644002 ft Long/Easting: 2913396 ft

A.  Water Depth B.  Water Level Measurements C.  Mudline Elevation
DTM Depth Sounder: 5.5 ft Time: 13:40 738.9 ft

DTM Lead Line: Height: 744.4 ft
Recovery Measurements (prior to cuts)

Core Collection Recovery Details:
Core Accepted:  Yes
Core Tube Length: 16ft
Drive Penetration: 10 ft
Headspace Measurement: 2 in
Recovery Measurement: 102 in
Recovery Percentage: 85%
Total Length of Core To Process:102 in

Drive Notes:
Driven to refusal

Grayish silt/clay throughout, very malleable; softer at surface, no visible layers

Notes:

Collected grain size samples @ 1 ft intervals

Sediment Core Collection Log     

2/13/2022

 Core Field Observations and Description: Sediment type, moisture, color, minor modifier, MAJOR modifier, other constituents, 
odor, sheen, layering, anoxic layer, debris, plant matter, shells, biota
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Calibration Plots 
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Validation Plots 
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Simulated 2019 Average Channel and Average Section Plots 
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Simulated HEC-RAS Stage-Storage Curves 
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Simulated Future Average Channel and Average Section Plots – 
Operations Comparison 
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Please see following spreadsheets for cross section analyses: 

• ElkRiver-XS_Analysis 
• NeoshoRiver-XS_Analysis-01 
• NeoshoRiver-XS_Analysis-02 
• NeoshoRiver-XS_Analysis-03 
• SpringRiver-XS_Analysis   



 

 

 

Appendix G  
1D UHM Results 
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100-year STM: Anticipated vs Baseline Ops, Future Conditions
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100-year STM: Anticipated vs Baseline Ops, Future Conditions
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100-year STM: Anticipated vs Baseline Ops, Future Conditions

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0

Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 Anticipated Operations, Start @ 750.0

Diff: 740 Diff: 745 Diff: 750

Landmarks

O
K

H
ig

h
w

a
y 

1
0

H
ig

h
w

a
y

43

O
K

/M
O

 
S

ta
te

 L
in

e



-1

0

1

2

3

4

5

6

7

756

762

768

774

780

15 16 17 18 19 20

M
ax

 D
if

fe
re

n
ce

 i
n

 W
S

E
 (

ft
)

M
ax

 W
at

e
r 

S
u

rf
a

ce
 E

le
v

a
ti

o
n

 (
ft

 P
D

)

River Mile (Elk River)

100-year STM: Anticipated vs Baseline Ops, Future Conditions

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0

Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 Anticipated Operations, Start @ 750.0

Diff: 740 Diff: 745 Diff: 750

Landmarks



-2

-1

0

1

2

3

4

5

6

768

774

780

786

792

1 2 3 4 5 6 7 8

M
ax

 D
if

fe
re

n
ce

 i
n

 W
S

E
 (

ft
)

M
ax

 W
at

er
 S

u
rf

ac
e

 E
le

v
a

ti
o

n
 (

ft
 P

D
)

River Mile (Tar Creek)

100-year STM: Anticipated vs Baseline Ops, Future Conditions

Baseline Operations, Start @ 740.0 Baseline Operations, Start @ 745.0 Baseline Operations, Start @ 750.0

Anticipated Operations, Start @ 740.0 Anticipated Operations, Start @ 745.0 Anticipated Operations, Start @ 750.0

Diff: 740 Diff: 745 Diff: 750

Landmarks

O
K

 H
ig

hw
ay

 1
0

C
e

n
tr

a
l A

ve

R
o

ck
d

a
le

 B
lv

d

B
N

 R
R

22
nd

 A
ve


	Appendix E: Subsurface Investigation
	Appendix F: STM Results
	Appendix G: 1D UHM Results



