SEDflume Study

Grand Lake o’ the Cherokees May 2020

2.3 SED-NR-130

Core NR-130 was collected on March 11, 2020, at 4:00 p.m. on the east bank of the Neosho River.
The sample was collected along the bank due to the flow of the river. The core recovery length
was 17 cm, and a post-hammer was required to achieve penetration through the sediment.
Shown in Figure 9, the collected sediment contained invertebrate burrows and tubes that
extended and criss-crossed throughout the sample. An example of the worm observed in this
core as well as other collected samples and presumably responsible for these burrows is shown
in Figure 10. Patches of oxic sediment associated with the presence of worm tubes extended

10-12 cm below the surface. Darker patches of olive silt were present in the absence of worm
tubes.

A photograph of the collected sediment core and applied shear stresses is provided in Figure 9.
Due to the limited material collected at NR-130, shear stresses ranging from 0.1 to 6.4 Pa were
applied to only two intervals of the sediment. Both intervals exhibited similar erosive

(Figure 11) and physical properties as summarized in Table 7 and visualized in Figure 12.
Critical shear stresses ranged from 0.33 to 0.4 Pa and fit parameters suggest good agreement

with a power law relationship relating shear stress and erosion rate (Table 8). Grain sizes were
consistent down-core, and densities increased with depth.
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Figure 9.

Photograph of Core NR-130 aligned with applied shear stresses and associated erosion rates
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Table 11. Physical properties and derived critical shear stresses of NR-202

Median Final
Sample Grain Wet Bulk Dry Bulk Loss on Tau Crit Tau Crit  Critical
Depth Size Density Density Ignition Tau_no Tau_first Linear Power Shear
(cm) (um) (g/cm3)  (glem?) (%) (Pa) (Pa) (Pa) (Pa) (Pa)
0.0 8.33 1.24 0.44 5.1% 0.1 0.2 0.16 0.15 0.15
3.5 10.47 1.4 0.7 4.3% 0.4 0.8 0.46 0.41 0.41
8.4 13.22 1.44 0.78 4.4% 0.8 1.6 1.28 1.14 1.14
14.3 9.81 1.49 0.85 4.4%
Mean 10.46 1.39 0.69 4.6% 0.43 0.87 0.63 0.57 0.57

Table 12. Power law fit parameters for NR-202

Depth Depth

Start Finish
Interval (cm) (cm) A n r2
1 0.0 35 5.85E-05 1.39 0.8
2 35 8.4 6.22E-06 1.97 0.95
3 8.4 14.3 2.43E-07 2.48 0.95

2.6 SED-NR-CB

Core NR-CB was collected on the Neosho River north of Connors Bridge at 5:02 p.m. on
March 11, 2020. Sampling occurred on the bank of the river away from the known gravel and
rocky substrate in the center of the river. The steep slope of the bank resulted in multiple
attempts to collect a sample. Samples were pushed by hand in the upper 10 cm but required
post-hammer blows to recover 32 cm of sediment.

A photograph of NR-CB aligned with applied shear stresses and resulting erosion rates is
presented in Figure 20. Light gray sediment at the surface contained evidence of biotic activity
that extended up to 12 cm into the sediment bed. Below the surface layer, sediment was silty in
texture and transitioned from olive to dark gray material approximately 15 cm below the
surface. Resulting erosion rates varied with the most erodible sediment occurring in the second
interval (Figure 21). This may be due to the effects of wetting and drying associated with the
shallow bank where the core was collected.

Variations in density mimic trends in erodibility but median grain sizes generally increased
throughout the sample (Figure 22, Table 13). Critical shear stresses also varied in a similar
manner to density ranging from 0.2 in interval 2 to 0.8 Pa at interval 5. Fit parameters indicate
good and excellent fits relating shear stress to erosion rate (Table 14).
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Figure 20. Photograph of Core NR-CB aligned with applied shear stresses and associated erosion rates
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Figure 21. Intracore erosion rates in NR-CB
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Figure 22. Physical properties of NR-CB with depth

Table 13. Physical properties and derived critical shear stresses of NR-CB

Median Final
Sample Grain  WetBulk DryBulk Losson Tau Crit Tau Crit  Critical
Depth Size Density Density  Ignition Tau_no Tau_first Linear Power Shear
(cm) (Hm) (g/em®)  (g/cm?) (%) (Pa) (Pa) (Pa) (Pa) (Pa)
0.0 9.23 1.32 0.6 7.0% 0.4 0.8 0.41 0.31 0.4
5.2 17.73 151 0.9 5.4% 0.2 0.4 0.23 0.18 0.2
10.2 19.76 1.42 0.76 6.8% 0.4 0.8 0.47 0.42 0.42
14.5 21.58 1.6 1.04 4.9% 0.4 0.8 0.45 0.21 0.4
19.5 7.58 14 0.76 8.0% 0.8 1.6 0.87 0.7 0.8
Mean 15.18 1.45 0.81 6.4% 0.44 0.88 0.49 0.36 0.44
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Table 14. Power law fit parameters in NR-CB

Depth Depth

Start Finish
Interval (cm) (cm) A n r2
1 0.0 5.2 3.24E-06 2.99 0.91
2 5.2 10.2 2.62E-05 2.21 0.96
3 10.2 14.5 2.05E-06 2.7 0.94
4 14.5 195 4.31E-05 1.16 0.75
5 19.5 25.1 1.66E-06 2.1 0.94

2.7 SED-NR-FG

Core NR-FG was collected near the Miami fairgrounds on March 11, 2020, at 11:00 a.m. The

23 cm length of core was collected from the east bank of the river. The area was noted to be
seasonally wet and dry by the FreshWater Engineering team members. The surface was covered
in clumps of sediment and resisted penetration from the coring system due to the presence of
stiff sediment. Sediment at NR-FG was light gray or tan with evidence of anoxic patches as
depth increased.

A photograph of NR-FG with applied shear stresses and resulting erosion rates is presented in
Figure 23. Shear stress was applied successfully to three intervals of the sample. The loose
surface material that formed broken clumps was tested for grain size distribution and density
but was not considered for critical shear stress determination. To reduce anthropogenic
disturbance, the clumpy material was subjected to a 1.6 Pa flow that removed the clumps from
the surface. After their removal, processing took place as normal. Sediment properties remained
relatively constant with depth but erodibility (and subsequently critical shear stress) declined as
depth increased (Figure 24, Figure 25).

Critical shear stresses increased an order of magnitude from 0.4 Pa at interval 1 to 2.46 Pa in
interval 3 located 10 cm below the surface (Table 15). Sediment eroded unevenly across the
surface and sporadically during the application of shear stresses. The sediment appeared to be
crumbly and eroded by pieces breaking away often resulting in a subsequent event occurring
where more particles or pieces eroded. Power law fit parameters provided in Table 16 were
used to determine the critical shear stresses for each successful interval.
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Figure 45. Physical properties of TC-DS with depth

Table 27. Physical properties and derived critical shear stresses of TC-DS

Median Final
Sample Grain  WetBulk DryBulk Losson Tau Crit Tau Crit  Critical
Depth Size Density Density  Ignition Tau_no Tau_first Linear Power Shear
(cm) (Hm) (glcm?)  (g/cmd) (%) (Pa) (Pa) (Pa) (Pa) (Pa)
0.0 7.99 1.15 0.34 8.0% 0.05 0.1 0.06 0.04 0.05
2.2 9.76 1.27 0.53 7.7% 0.2 0.4 0.32 0.32 0.32
8.5 8.72 1.2 0.43 8.7% 0.4 0.8 0.46 0.4 0.4
135 10.64 14 0.72 5.8% 0.8 1.6 0.83 0.71 0.8
20.4 9.37 141 0.74 5.8% 0.8 1.6 0.84 0.73 0.8
25.6 7.91 1.47 0.84 5.3% 0.8 1.6 0.86 0.76 0.8
Mean 9.07 1.32 0.60 6.9% 0.51 1.02 0.56 0.49 0.53
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Table 28. Power law fit parameters of TC-DS

Depth Depth

Start Finish

Interval (cm) (cm) A n r2

1 0.0 2.2 3.49E-04 1.42 0.82
2 2.2 8.5 3.17E-06 3.01 0.99
3 8.5 135 4.07E-06 2.3 0.97
4 135 20.4 1.46E-07 3.32 0.97
5 204 25.6 4.0E-07 2.78 0.95
6 25.6 30.5 3.77E-07 2.75 0.96

2.14SED-TC-US

Core TC-US was collected on March 11, 2020, at 2:00 p.m. TC-US is located upstream of TC-DS
in Tar Creek. Sampling efforts produced 44 cm of sediment without the need for added force
via use of a post-hammer. Root structures along the bank necessitated multiple attempts before
successful collection was achieved. A 2 cm layer of unconsolidated, light colored, oxidized silt
blanketed darker sediment containing voids, leaves, and sticks.

Shear stresses, ranging from 0.1 to 6.4 Pa were applied to TC-US over six intervals (Figure 46).
The unconsolidated surface layer was shown to be the most erodible, consistent with many
other cores processed in this study (Figure 47). As depth increased, erodibility relative to the
core average varied as did grain size and density (Figure 47, Figure 48, Table 29). The
unconsolidated and sandier sections of the core eroded in streams of particles or clouds of
suspended sediment depending on shear stress magnitude. Finer sediment regimes tended to
erode in larger pieces or clumps unevenly across the surface.

Derived critical shear stresses varied from 0.17 to 0.8 Pa from the first to the sixth interval.
Parameters defining the relationship between erosion rate and shear stress indicate a good
power law relationship between the two variables (Table 30).
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Figure 46. Photograph of Core TC-US aligned with applied shear stresses and associated erosion rates
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Figure 47. Intracore erosion rates for TC-US
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Figure 48. Physical properties of TC-US with depth
Table 29. Physical properties and derived critical shear stresses of TC-US
Median Final
Sample Grain  WetBulk DryBulk Losson Tau Crit Tau Crit  Critical
Depth Size Density Density  Ignition Tau_no Tau_first Linear Power Shear
(cm) (Hm) (g/cm®)  (g/cmd) (%) (Pa) (Pa) (Pa) (Pa) (Pa)
0.0 7.2 1 0.48 48.1% 0.1 0.2 0.16 0.17 0.17
1.45 10.31 1.34 0.62 5.8% 0.4 0.8 0.5 0.47 0.47
54 7.68 1.41 0.74 6.1% 0.4 0.8 0.52 0.52 0.52
10.8 9.34 14 0.73 6.5% 0.4 0.8 0.48 0.45 0.45
17.0 10.13 1.36 0.69 9.0% 0.8 1.6 0.84 0.71 0.8
22.8 5.58 1.26 0.57 11.6% 0.8 1.6 0.86 0.78 0.8
Mean 8.37 1.30 0.64 14.5% 0.48 0.97 0.56 0.52 0.54
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Table 30. Power law fit parameters of TC-US

Depth Depth

Start Finish
Interval (cm) (cm) A n r2
1 0.0 1.45 2.55E-05 2.61 0.97
2 1.45 5.4 2.08E-06 251 0.99
3 5.4 10.8 1.66E-06 2.49 1.0
4 10.8 17.0 2.58E-06 244 1.0
5 17.0 22.8 2.79E-07 3.0 0.96
6 22.8 28.7 7.23E-08 3.53 0.96

2.15SED-ER-640

No sample was recovered at ER-640, located west of the Highway 10 Bridge. The sediment bed
near ER-640 was known to contain substantial portions of gravel and rock that would limit the

effectiveness of collecting a sample.

2.16 SED-NR-HB

No sample was collected at ER-640. Multiple attempts were made to collect a sample, but no
viable sample was produced. Despite ample penetration, recovered material was either not

intact or absent in recovery of the core barrel. Unfavorable weather conditions of high winds
and waves resulted in the field team aborting further attempts.

Integral Consulting Inc.
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3 SUMMARY

Integral conducted a SEDflume analysis on 14 sediment cores collected from waterways
connected to Grand Lake o” the Cherokees in northeast Oklahoma. The goal of this work was to
characterize the erosion rates, critical shear stresses for erosion, and physical properties of the
bedded sediment within the Elk River, Neosho River, Spring River, and Tar Creek. The
SEDflume study results provide a baseline for the development of site-specific sediment
parameters to support transport studies and bolster the conceptual understanding of dynamics
within the system.

The cores were subjected to shear stresses ranging from 0.1 to 12.8 Pa to determine erosion rates
as a function of shear stress and depth. In addition, cores were subsampled during the analysis
to determine sediment bulk density, loss on ignition, and particle size distributions related to
each shear stress interval. Critical shear stresses were calculated from the measured erosion rate
data and ranged from less than 0.1 Pa in surface sediment to 2.46 Pa in deeper bedded
sediment.

To better visualize the relative erodibility of the sediment throughout the system, the ratio of
the mean erosion rate of each core (core vertically averaged erosion rate) to the average mean
erosion rate of all cores at the site was calculated and plotted in Figure 49. The dashed line
denotes a site-wide average erosion rate ratio of 1.0 Pa. A value above this line generally means
that the core is more susceptible to erosion than those cores below. A similar figure to compare
individual intervals between cores is also provided in Figure 50.

A few trends of note were observed. Surface intervals were the most erosive due to the presence
of an unconsolidated layer up to 3 cm thick (see green bars in Figure 50). Below the “fluft”
layer, sediment was pitted and pockmarked from the invertebrates present, and the sediment
tended to erode in clumps nucleated by the biotic structures. The presence of leaves, twigs,
stems, and worm burrows also influenced the sediment erosion by breaking away and drawing
material away from the surface. Similar properties were observed in some cores collected from
the same waterway. This was most obvious in the Tar Creek samples, TC-US and TC-DS.
However, samples from the Neosho River exhibited a wider range of erodibility and sediment
properties. Samples such as NR-FG, taken near the fairgrounds and in an area known to have
wet and dry cycles, were less erosive than samples from further downriver such as NR-CB or
NR-202. While predominantly silt, the presence of some fine sand in cores such as NR-CB and
the Spring River samples may influence erodibility as it moves through the system.
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Figure 49. Intercore erosion rate ratios: Depth-averaged core erosion rates compared to the site-wide average erosion rates.
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Figure 50. Intracore erosion rate by interval for each core.
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SSC/Bedload Sampling

Site: Neosho @ Commerce
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Staff TJK, BJT, LLR Date: 8/14/2019 Time: 10:57
E— ENGINEERING
Weather: Sunny, clear, still Stream Width: 550’
Stream Name: Neosho River Gage Reading: 12.8' Discharge: 19,500 CFS
USGS Station: 07185000 Mean Flow Vel: 3 FPS WSE: 761.9'
Max Water Depth: 15’ Datum: NAVD38 Stage[ Rising[/[Falling[ Jsteady[ JPeak
Temperature: Air: 87 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

15:06 24.3A,24.3B 24.3 Type of Sampler Used: D-74
15:23 72.9A,72.9B 72.9

15:31 121.5A,121.5B 1215 Nozzle Size: 114"

15:39 170.1A,170.1B 170.1

15:51 218.7A,218.7B 218.7 Transit Rate: 12 fps

16:05 267.3A,267.3B 267.3

16:17 315.9A,315.9B 315.9 No. of SSC Samples Collected: 22
16:28 364.5A,364.5B 364.5

16:48 413.1A,413.1B 413.1 Notes:

16:48 461.7A,461.7B 461.7

17:03 520.3A,520.3B 520.3

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 10:57 No. Samples: 48

Stations: 14, 42, 707, 98, 126, 154, 182, 210", Bridge ~10 feet below gage

238, 266, 294, 322, 350*, 378, 406, 434, 462, 490*, 518, 546

Notes: (SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected few grains of sand, occasional gravel; not measurable

General Remarks:



SSC/Bedload Sampling

site: EIk River at Hwy 43

Staff: TJK, BJT, LLR Date: 8/15/2019
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Time: 09:18

ENGINEERING
Weather: Sunny, still Stream Width: 300'
Stream Name: Elk River Gage Reading: 4.04' Discharge: 537 CFS
USGS Station: 07189000 Mean Flow Vel: 3-9 FPS WSE: 764.65'
Max Water Depth: ©' Datum: NGVD29 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 80 Water:

Suspended Sediment Sampling

Time Sample No. Station
09:45 12A,12B 12
09:51 36A,36B 36
09:57 60A,60B 60
10:03 84A,84B 84
10:10 108A,108B 108
10:20 132A,132B 132
10:28 156A,156B 156
10:40 180A,180B 180
10:50 262A,262B 262
10:57 282A,282B 282

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 1/8"

Transit Rate: 0-20 fps

No. of SSC Samples Collected: 20

Notes:

Gravel bar from 220-250

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 09:18

No. Samples: 45

Stations: 8, 23, 38", 53, 68, 83, 98, 113", 128, 143, Brigge

158, 173, 188*, 203, 218, 250, 260, 270*, 280, 290

Notes:
(SEWI, *=MEWI x 5) - Gravel bar from 220-250

Sample times 1-10 min; no sediment in bag after sampling

~10 feet below gage

General Remarks:

Gravel bar in channel was dry, did not sample on bar



SSC/Bedload Sampling

Site: Spring at E 57 Rd
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staff: TJK, BJT, LLR Date: 8/15/2019 Time: 13:25
E— ENGINEERING
Weather: Clear, light wind Stream Width: 263’
Stream Name: Spring River Gage Reading: /-26' Discharge: 1240 CFS
USGS Station: 07188000 Mean Flow Vel 1.1 FPS WSE: 753.54'
Max Water Depth: 10-1" Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 86 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station
14:48 13A,13B 13 Type of Sampler Used: D-74
14:57 39A,39B 39
15:04 65A,65B 65 Nozzle Size: 1/4"
15:12 91A,91B 91
15:24 117A,117B 117 Transit Rate: 0-28 FPS
15:34 143A,143B 143
15:43 169A,169B 169 No. of SSC Samples Collected: 20
15:48 195A,195B 195
15:55 221A,221B 221 Notes:
16:02 247A,247B 247
Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 13:25 No. Samples: 45
Stations: 7> 20, 33", 46, 59, 72, 85, 98, 111, 124, Bridge ~10 feet below gage

137, 150, 163*, 176, 189, 202, 215, 228*, 241, 254

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected few grains of sand; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Tar Creek @ HWY 69
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staff: TJK, BJT, LLR Date: 8/16/2019 Time: 14:28
E— ENGINEERING
Weather: Cloudy, light rain, light wind Stream Width: 18'
Stream Name: Tar Creek Gage Reading: 8.5%' Discharge: 10 CFS
USGS Station: 07185090 Mean Flow Vel: 1 FPS WSE: 783.71
Max Water Depth: 1’ Datum: NAVD38 Stage:[/IRising [ ]Falling [ ]Steady [ ]Peak
Temperature: Air: 75 Water:

Suspended Sediment Sampling

Time Sample No. Station
14:50 AB 0.9
14:57 AB 27
15:05 AB 45
15:13 AB 6.3
15:48 AB 8.1
15:56 AB 9.9
16:02 AB 11.7
16:12 AB 13.5
16:18 AB 15.3
16:31 AB 171

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 1/4"

Transit Rate: 0-02 fps

No. of SSC Samples Collected: 20

Notes:

Samples combined

Bedload Sediment Transport Sampling

Sampler: Helley-Smith Time: 14:28

Stations: 1- 2, 3%, 4,5,6,7%8,9,10, 11, 12*, 13, Bridge

14, 15, 16*, 17, 18

Notes:

(SEWI, *=MEWI x 5) - Narrow stream, so only 18 sample locations

Sample times 1-10 min; No sample in bag

No. Samples: 42

~10 feet below gage

General Remarks:



SSC/Bedload Sampling

site: EIk River at Hwy 43
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Staf. TJK, BLD, LLR, EAF Date: 5/17/2020 Time: 16:15
E— ENGINEERING
Weather; Cloudy, mod. winds  stream Width: 340’
Stream Name: Elk River Gage Reading: 8.13' Discharge: 4,940 CFS
USGS Station: 07189000 Mean Flow Vel: 2-9 FPS WSE: 758.74
Max Water Depth: 6-6' Datum: NGVD29 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 65 Water:

Suspended Sediment Sampling

Time Sample No. Station
17:02 40A,40B 40
17:16 70A,70B 70
17:25 100A,100B 100
17:39 130A,130B 130
17:46 160A,160B 160
17:51 190A,190B 190
18:00 220A,220B 220
18:09 250A,250B 250
18:19 280A,280B 280
18:28 310A,310B 310

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 3/16"

Transit Rate: 0-6 FPS

No. of SSC Samples Collected: 20
Notes:

Single transit for SSC measurements

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 16:15

No. Samples: 42

Stations: & 26, 43*, 60, 77, 94, 111, 128*, 145, prigge

162, 179, 196, 213%, 230, 247, 264, 281, 298*, 315, 332

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; No sediment collected in bag

~10 feet below gage

General Remarks:



SSC/Bedload Sampling

Site: Neosho River at Commerce
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Staf. TJK, BLD, LLR, EAF Date: 5/17/2020 Time: 11:00
E— ENGINEERING
Weather; Cloudy, mod winds  stream Width: 600’
Stream Name: Neosho Gage Reading: 19.78' Discharge: 37,500 CFS
USGS Station: 07185000 Mean Flow Vel: 4.5 FPS WSE: 768.88'
Max Water Depth: 21-4' Datum: NAVD38 Stage:[Rising [JFalling [/]Steady [ ]Peak
Temperature: Air: 64 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

11:34 30A,30B 30 Type of Sampler Used: D-74
12:12 90A,90B 90

12:28 150A,150B 150 Nozzle Size: 114"

12:44 210A,210B 210

13:00 270A,270B 270 Transit Rate: 1-8 FPS

13:14 330A,330B 330

13:30 430A,430B 430 No. of SSC Samples Collected: 20
13:44 450A,450B 450

14:14 520A,520B 520 Notes:

14:25 570A,570B 570

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 11:00 No. Samples: 42

Stations: 19, 45, 75", 105, 135, 165, 195, 225", Bridge ~10 feet below gage

255, 285, 315, 345, 375%, 405, 435, 465, 495, 525*, 555, 585

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected few grains of sand, one gravel; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Spring River at E 57Rd
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Staff TJK, BLD, LLR, EAF Date: 5/18/2020 Time: 10:15
E— ENGINEERING
Weather; Cloudy, windy Stream Width: 280’
Stream Name: Spring Gage Reading: 10.87' Discharge: 8,040 CFS
USGS Station: 07188000 Mean Flow Vel: 2.8 FPS WSE: 757.1%
Max Water Depth: 13-7' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 60 Water:

Suspended Sediment Sampling

Time Sample No. Station
10:30 14A,14B 14
10:40 42A,42B 42
10:48 70A,70B 70
10:55 98A,98B 98
11:04 126A,126B 126
11:13 154A,154B 154
11:21 182A,182B 182
11:28 210A,210B 210
11:35 238A,238B 238
11:44 266A,266B 266

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 3/16"

Transit Rate: 0-° FPS

No. of SSC Samples Collected: 20

Notes:

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time:

No. Samples: 42

Stations: 7> 21, 35%, 49, 63, 77, 91, 105, 119, 133, Brigge

147,161, 175%, 189, 203, 217, 231, 245*, 259, 273

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; No sediment collected in bag

~10 feet below gage

General Remarks:



SSC/Bedload Sampling

Site: Neosho at Commerce
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Staf: TJK, BLD Date: 7/31/2020 Time: 17:00
E— ENGINEERING
Weather; Cloudy, windy Stream Width: 930’
Stream Name: Neosho Gage Reading: 416’ Discharge: 2,930 CFS
USGS Station: 07185000 Mean Flow Vel: 3.6 FPS WSE: 753.2%
Max Water Depth: °-8' Datum: NAVD38 Stage:[/IRising [ ]Falling [ ]Steady [ ]Peak
Temperature: Air: 76 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

17:15 10A,10B 10 Type of Sampler Used: D-74
17:30 63A,63B 63

17:39 116A,116B 116 Nozzle Size: 3/16"

17:52 169A,169B 169

18:05 222A,222B 222 Transit Rate: 047

18:23 275A,275B 275

18:34 313A,313B 313 No. of SSC Samples Collected: 20
18:47 381A,381B 381

18:56 424A,424B 424 Notes:

19:10 519A,519B 519

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 17:00 No. Samples: 42

Stations:_13, 40, 677, 94, 121, 148, 175, 202", Bridge ~10 feet below gage

229, 256, 283, 310, 337*, 364, 391, 418, 445, 472*, 499, 526

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected few grains of sand, organic debris; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Spring River at E 57 Rd
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Staf: TJK, BLD Date: 7/31/2020 Time: 10:30
E— ENGINEERING
Weather; Cloudy, windy Stream Width: 260’
Stream Name: Spring River Gage Reading: 8.63' Discharge: 3:480 CFS
USGS Station: 07188000 Mean Flow Vel: 1.8 FPS WSE; 754.91
Max Water Depth: 11.5' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 76 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station
11:45 10A,10B 10 Type of Sampler Used: D-74
12:05 28A,28B 28
12:18 56A,56B 56 Nozzle Size: 1/4"
12:28 84A,84B 84
12:40 112A,112B 112 Transit Rate: 0-99
13:28 140A,140B 140
13:42 168A,168B 168 No. of SSC Samples Collected: 20
13:49 196A,196B 196
14:00 224A,224B 224 Notes:
14:15 252A,252B 252
Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time; 10:30 No. Samples: 42
Stations: 7> 20, 33", 46, 59, 72, 85, 98, 111, 124, Bridge ~10 feet below gage

137, 150, 163*, 176, 189, 202, 215, 228*, 241, 254

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected few grains of sand, organic debris; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Tar Creek at HWY 69
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Staf: TJK, BLD Date: 7/31/2020 Time: 15:00
E— ENGINEERING
Weather; Cloudy, windy Stream Width: 20’
Stream Name: Tar Creek Gage Reading: 8-25' Discharge: 9-29 CFS
USGS Station: 07185090 Mean Flow Vel: 1 FPS WSE; 783.41
Max Water Depth: 0-7' Datum: NAVD38 Stage:[Rising [JFalling [/]Steady [ ]Peak
Temperature: Air: 75 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

15:20 9A,9B 9 Type of Sampler Used: D-74

Nozzle Size: 1/8"

Transit Rate: 0-2 FPS

No. of SSC Samples Collected: 2

Notes:
Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time:_15:00 No. Samples: 42
Stations: 1,2, 3", 4,5,6,7,8", 9,10, 11, 12, 13", Bridge ~10 feet below gage

14,15, 16, 17, 18*, 19, 20

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; No sediment collected in mesh bag; not measurable

General Remarks:



SSC/Bedload Sampling

site: Neosho River @ E 60 Rd
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Staf: TJK, BLD Date: 4/30/2021 Time: 15:30
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 500’
Stream Name: Neosho River Gage Reading: 410’ Discharge: 2,330 CFS
USGS Station: 07185000 Mean Flow Vel: 3-5 FPS WSE; 753.20
Max Water Depth: -7 Datum: NAVD38 Stage:[/IRising [ ]Falling [ ]Steady [ ]Peak
Temperature: Air: 76 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

15:45 0A, 0B 25 Type of Sampler Used: D-74
15:55 50A, 50B 75

16:00 100A, 100B 125 Nozzle Size: 3/16"

16:10 150A, 150B 175

16:17 200A, 200B 225 Transit Rate: 0-3 FPS

16:25 250A, 2508 275

16:35 300A, 300B 325 No. of SSC Samples Collected: 20
16:49 350A, 3508 375

16:58 400A, 400B 425 Notes:

17:06 450A, 450B 475

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 19:30 No. Samples: 42

Stations:_13, 38, 63", 88, 113, 138, 163, 188", 213, Bridge ~10 feet below gage

238, 263, 288, 313*, 338, 363, 388, 413, 438*, 463, 488

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected few grains of sand, organics; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Spring River @ E 57 Rd
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Staf: TJK, BLD Date: 4/30/2021 Time: 10:30
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 270’
Stream Name: Spring River Gage Reading: /79’ Discharge: 2,250 CFS
USGS Station: 07188000 Mean Flow Vel: 1.1 FPS WSE: 754.03
Max Water Depth: 10-6' Datum: NAVD38 Stage:[/IRising [ ]Falling [ ]Steady [ ]Peak
Temperature: Air: 74 Water:

Suspended Sediment Sampling

Time Sample No. Station
12:00 14A, 14B 14
12:14 41A, 41B 41
12:23 68A, 68B 68
12:32 95A, 95B 95
12:40 122A, 122B 122
12:46 149A, 149B 149
12:55 176A, 176B 176
13:02 203A, 203B 203
13:12 230A, 230B 230
13:21 257A, 257B 257

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 1/4"

Transit Rate: 0-28 FPS

No. of SSC Samples Collected: 20

Notes:

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 10:30

No. Samples: 42

Stations: 7> 20, 33", 46, 59, 72, 85, 98", 111,124, prigge

137, 150, 163*, 176, 189, 202, 215, 228*, 241, 254

Notes:
(SEWI, *=MEWI x 5)

~10 feet below gage

Sample times 1-10 min; Collected few grains of sand, organics; not measurable

General Remarks:



SSC/Bedload Sampling

site: Neosho River @ E 60 Rd
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Staf: TJK, BLD Date: 5/28/2021 Time: 17:10
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 640’
Stream Name: Neosho River Gage Reading: 13.36' Discharge: 18,900 CFS
USGS Station: 07185000 Mean Flow Vel: 3.6 FPS WSE; 762.46'
Max Water Depth: 15.0' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 76 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

18:32 58A, 58B 58 Type of Sampler Used: D-74
18:40 116A, 116B 116

19:03 174A, 174B 174 Nozzle Size: 3/16"

19:09 232A, 232B 232

19:16 290A, 290B 290 Transit Rate:; 44 seconds in water
19:21 348A, 348B 348

19:26 406A, 406B 406 No. of SSC Samples Collected: 20
19:32 464A, 464B 464

19:37 522A, 522B 522 Notes:

19:43 580A, 580B 580

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 17:10 No. Samples: 42

Stations:_16. 48, 80", 112, 144, 176, 208, 240", Bridge ~10 feet below gage

272, 304, 336, 368, 400*, 432, 464, 496, 528, 560*, 592, 624

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected grains of sand, three gravel, debris; no measurable sample

General Remarks:



SSC/Bedload Sampling

Site: Spring River @ E 57 Rd
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Staff TJK, BLD Date: 5/28/2021 Time: 9:28
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 270’
Stream Name: Spring River Gage Reading: 1441 Discharge: 16,500 CFS
USGS Station: 07188000 Mean Flow Vel: 4.3 FPS WSE: 760.69
Max Water Depth: 17-3' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 63 Water:

Suspended Sediment Sampling

Time Sample No. Station
10:03 14A, 14B 14
10:12 25A, 25B 25
10:23 68A, 68B 68
10:28 95A, 95B 95
10:36 122A, 122B 122
10:42 149A, 149B 149
10:49 176A, 176B 176
10:56 203A, 203B 203
11:06 230A, 230B 230
11:20 257A, 257B 257

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 3/16"

Transit Rate: 0-94 FPS

No. of SSC Samples Collected: 20

Notes:

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 9:28

No. Samples: 42

Stations: 7> 21, 35%, 49, 63, 77, 91, 105, 119, 133, Brigge

147,161, 175%, 189, 203, 217, 231, 245*, 259, 268

Notes:
(SEWI, *=MEWI x 5)

~10 feet below gage

Sample times 1-10 min; Collected grains of sand, organic material, leaves, stick; no measurable sediment

General Remarks:



SSC/Bedload Sampling

Site: Tar Creek @ HWY 69
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Staf: TJK, BLD Date: 5/28/2021 Time: 12:01
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 172
Stream Name: Tar Creek Gage Reading: 13.12 Discharge: 790 CFS
USGS Station: 07185090 Mean Flow Vel: 1.2 FPS WSE; 788.28
Max Water Depth: 9-6' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 65 Water:

Suspended Sediment Sampling

Time Sample No. Station
12:37 22A, 22B 22
12:39 29A, 29B 29
12:44 44A,44B 44
12:49 59A, 59B 59
12:53 74A, 74B 74
12:58 89A, 89B 89
13:03 104A, 104B 104
13:09 119A, 119B 119
13:18 134A, 134B 134
13:22 149A, 149B 149

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 1/4"

Transit Rate: 0-15 FPS

No. of SSC Samples Collected: 20

Notes:

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 12:01

No. Samples: 42

Stations: 4 12, 20%, 28, 36, 44, 52, 60*, 68, 76, 84, Brigge

92, 100*, 108, 116, 124, 132, 140*, 148, 156

Notes:
(SEWI, *=MEWI x 5)

~10 feet below gage

Sample times 1-10 min; No measurable sample, nothing collected in bag

General Remarks:



SSC/Bedload Sampling

Site: Spring River @ E 57 Rd
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Staff TJK, BLD Date: 5/29/2021 Time: 8:58
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 303’
Stream Name: Spring River Gage Reading: 16.82' Discharge: 23,400 CFS
USGS Station: 07188000 Mean Flow Vel: 2-2 FPS WSE; 763.10
Max Water Depth: 19-7' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 62 Water:

Suspended Sediment Sampling

Time Sample No. Station
9:29 25A, 25B 25
9:37 50A, 50B 50
9:50 100A, 100B 100
9:58 125A, 125B 125
10:10 150A, 150B 150
10:45 175A, 175B 175
10:56 200A, 200B 200
11:06 225A, 225B 225
11:17 250A, 250B 250
11:31 275A, 275B 275

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 3/16"

Transit Rate: 1-1 FPS

No. of SSC Samples Collected: 20

Notes:

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 8:58

No. Samples: 42

Stations: 8, 23, 38", 53, 68, 83, 98, 113", 128, 143, Brigge

158, 173, 188*, 203, 218, 233, 248, 263*, 278, 293

Notes:
(SEWI, *=MEWI x 5)

~10 feet below gage

Sample times 1-10 min; Collected few grains of sand; no measurable quantity

General Remarks:



SSC/Bedload Sampling

site: Neosho River @ E 60 Rd
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Staff TJK, BLD Date: 7/1/2021 Time: 14:30
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 604’
Stream Name: Neosho River Gage Reading: 20.34' Discharge: 41,600 CFS
USGS Station: 07185000 Mean Flow Vel: 4.8 FPS WSE; 769.44'
Max Water Depth: 21.9' Datum: NAVD38 Stage:[Rising [JFalling [/]Steady [ ]Peak
Temperature: Air: 80 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

16:54 32A, 32B 32 Type of Sampler Used: D-74
17:01 95.5A, 95.5B 95.5

17:07 159A, 159B 159 Nozzle Size: 1/8"

17:14 222.5A, 222.5B 222.5

17:18 286A, 286B 286 Transit Rate: 0-47 FPS
17:27 349.5A, 349.5B 349.5

17:34 413A, 413B 413 No. of SSC Samples Collected: 20
17:43 476.5A, 476.5B 476.5

17:48 540A, 5408 540 Notes:

17:55 572A, 572B 572

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time: 14:30 No. Samples: 42

Stations: 19, 45, 75", 105, 135, 165, 195, 225", Bridge ~10 feet below gage

255, 285, 315, 345, 375%, 405, 435, 465, 495, 525*, 555, 585

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; Collected grains of sand, debris; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Spring River @ E 57 Rd
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Staff TJK, BLD Date: 7/1/2021 Time: 19:00
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 280’
Stream Name: Spring River Gage Reading: 13.75' Discharge: 14,700 CFS
USGS Station: 07188000 Mean Flow Vel: 4.0 FPS WSE: 760.03'
Max Water Depth: 16-6' Datum: NAVD38 Stage:[/IRising [ ]Falling [ ]Steady [ ]Peak
Temperature: Air: 8 Water:

Suspended Sediment Sampling

Time Sample No. Station
19:26 14A, 14B 14
19:36 42A, 42B 42
19:42 70A, 70B 70
19:46 98A, 98B 98
19:52 126A, 126B 126
19:57 154A, 154B 154
20:04 182A, 182B 182
20:07 210A, 210B 210
20:12 238A, 238B 238
20:18 266A, 266B 266

Method: Cable and crane off bridge

Type of Sampler Used: D-74

Nozzle Size: 3/16"

Transit Rate: 0-88 FPS

No. of SSC Samples Collected: 20

Notes:

Bedload Sediment Transport Sampling

Sampler: Helley-Smith Time: 19:00

No. Samples: 42

Stations: 7> 21, 35%, 49, 63, 77, 91, 105, 119, 133, Brigge

147,161, 175%, 189, 203, 217, 231, 245*, 259, 273

Notes:
(SEWI, *=MEWI x 5)

~10 feet below gage

Sample times 1-10 min; Collected grains of sand, debris; not measurable

General Remarks:



SSC/Bedload Sampling

Site: Tar Creek @ HWY 69
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Staff TJK, BLD Date: 7/1/2021 Time: 10:30
E— ENGINEERING
Weather: \Warm, overcast Stream Width: 70’
Stream Name: Tar Creek Gage Reading: 11.72 Discharge: 900 CFS
USGS Station: 07185090 Mean Flow Vel: 1.1 FPS WSE: 786.79'
Max Water Depth: 4-2' Datum: NAVD38 Stage:[[Rising [v]Falling [ ]Steady [ ]Peak
Temperature: Air: 76 Water:

Suspended Sediment Sampling
Method: Cable and crane off bridge

Time Sample No. Station

12:11 23A, 23B 23" Type of Sampler Used: D-74
12:22 68.5A, 68.5B 68.5"

12:29 114A, 114B 114" Nozzle Size: 114"

12:35 159.5A, 159.5B 159.5"

12:40 205A, 205B 205" Transit Rate: 0-1°

12:46 250.5A, 250.5B 250.5"

12:51 296A, 296B 296" No. of SSC Samples Collected: 20
12:56 341.5A, 341.5B 341.5"

13:02 387A, 387B 387" Notes:

13:07 410A, 410B 410"

Bedload Sediment Transport Sampling
Sampler: Helley-Smith Time; 10:30 No. Samples: 42

Stations: 2 55, 9%, 12.5, 16, 19.5, 23, 26.5%, 30, Bridge ~10 feet below gage

33.5, 37, 40.5, 44*, 47.5, 51, 54.5, 58, 61.5%, 65, 68.5

Notes:
(SEWI, *=MEWI x 5)

Sample times 1-10 min; No measurable sample material

General Remarks:





