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Get a Suspended-Sediment Estimate
While Measuring Flow.....
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Presentation Notes
Still a lot to be done with this method….but it shows promise. The main thing we need to research and come up with an operation solution for is…. One of the major assumptions in the sidelooking sediment acoustic method is that the sediment concentration and grain size distribution is fairly homogeneous within the ADVM’s measurement volume. This assumption is almost always violated for a downlooking instrument (you expect the particles like sand to have a higher concentration near the bed). So, we need to figure out some way to deal with this and appropriately correct for it. 


Benefits

" Would leverage 1000s of measurements
made across the country each year

" High spatial resolution SSC data not possible
with samples alone

" Potentially rapid assessments after
calibration developed

" |f calibration could be developed for ariver,
could quickly evaluate sediment transport
along a reach
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Presentation Notes
Potential uses: sediment transport and hydrodynamic model calibrations; restoration assessments (e.g. Kootenai River); habitat assessments (Bay Delta fish movement); tracking sediment transport to answer questions about reservoir sedimentation/scour/fill; sediment-associated contaminant transport/TMDL monitoring; intake structures for irrigation – doesn’t even need to be completely accurate for this purpose


Why Can’t We Use These Techniques?

" Assumption that
sediment characteristics
are fairly homogeneous
with horizontal acoustic
measurement volume
does not hold in the
vertical

= Calibrations don’t
necessarily hold spatially
and temporally



2016 USGS “Summit”

= July 18-22, 2016

® Urbana, IL and St.
Louis, MO

® Goals:

" Bring together sediment
acoustics experts

" Discuss steps for
making the technique
more operational

B Collect a test dataset



“Summit” Test Dataset — Missouri
River
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St. Charles; selected because of wide range of particle sizes and relatively high concentrations. Average SSC ~ 310-335 mg/L; about 77% fines overall. ~80-90% fines on edges; about 60% in middle.


“Summit” Test Dataset



“Summit” Test Dataset



Sample Analyses



Processing Software

" STA (developed
by Justin Boldt,
USGS)

" ASET (developed
by Ricardo
Szupiany’s team,
Universidad de
Litoral
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Presentation Notes
STA – develop and apply the calibration

ASET – only applies the calibration (they use Excel to develop calibration)
Theoretical methods to account for attenuation: Urick for viscous, Thorne &Hanes for scattering


Results to Date
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Presentation Notes
Missouri had wider range in grain sizes; slightly larger sands


Results — Rouse Curves



Results — Turbidity and ABS



Results — Lab Comparison

Set A and C comparison of S5C
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Highlights

" | ower slopes and higher dispersion (w/
600kHz) with Missouri River vs Parana River

" So far fairly good agreement in transport
estimates computed from samples and ASET

" Rouse curve uncertainties - analysis may
penefit from sampling closer to bed where
practical

® Some difference between lab results — due to
variability in system or in lab methods?




OSW Note

OSW Informational and Technical Note 2016.33 September 8, 2016

SUBJECT: Annnunc#m:nt of Summit to Advanc

of down-looking acoustic Doppler current profilers (ADCPs) to
pended-sedim ansport in rivers. This Note prs nt: 1)a ummary of

sediment has been investigated {Boldt and others, 2012;

ny and others, 2016) but is not yef idered an
operational technique. Additional datasets are needed to define methods that are appropriate
for a wide r: iment and hydrologic condit : nt for sediment

Sediment program:
lev
measure streamflow.

OSW Summit
OSW staff held an “AD
and St. Louis, M
of meetings
uri River

, Gary Johnson (lllinois-lowa W!
d data collection effort on t

The Missouri River datas

verddta,et dnd \.'\H” continue efforts to make t erational
ons during monthly conference cal al d: and publishing
results.

Request for Datasets from Water Science Centers

in the use of duwn I s to estimate s rpvnd-—d diment. OSW may be able to fund
additional anal or data collection as part of g monitoring programs to support data
for this effort.
The required dataset would include (;
© Point, isokinetic sediment samples ollected with a P-6, P-61, P-
63, or P-72 sediment sampler) - Sample locations def
techniques, n per vertical (e g 0
minimum 3 verti ic
section. E.ach point mple must be
ividually analyzed for ment concentration and sand/fine
el of full parti i atio eded; lly for each
. Ata minimum, full
it each vertical.
collected during

the best p\an fnr your site.
Concurrent ADCP stationary profiles at each sampling vertical - Stationary
profiles collected using 600kHz and/or 1200kHz Teledyne RD Instruments Rio
Grande ADCPs are preferred, but data from other ADCPs are wi
«ept constant for a given ADCP. ADCP pos g relative to G
irable. External sources of instrument n (particularly external
echosounders/"fish finders") should be turned off during the measurement, and
exposure to nearby boats should be limited.
Moving-boat ADCP measurements - Moving-boat mflow measurements
using the same ADCPs used for the concurrent ADCP stationary profiles, made at
the same cro: tion and reasonably cl ne of sediment samples
collection. Ideally, moving-boat ADCP me: made before and

using point sample:

mples and Al
Field notes - Notes documenting locations of verticals, times and time zon,
each sample and ADCP measurement, field conditions, and other observations.




Outstanding Questions

B Noise —what influences, how sensitive are results?

" Will Rouse curve evaluations be improved with
samples closer to bed?

" Can we make more assumptions with fines
dominated rivers?

" What needs to be done to get calibrations to hold
over time and space?



Next Steps

" Finish Missouri River analysis

" |nvestigate effect of noise/interference

" |nvestigate lab result differences in more detail
" Continued workgroup meetings

" Collect additional datasets over range of conditions;
possibly repeat datasets at same site(s)

" Publication(s)

" Continue to push for sediment acoustic
Improvements with vendors



Questions?



Submitted Candidate Sites

B Sacramento River

" Missouri River @ Hermann, @Kansas City, @
St. Joseph, @ Nebraska City

" Mississippl River @ Grafton, @ St. Louls, @
Belle Chasse

" [llinois River @ Florence

" Columbia River @ Beaver Army Terminal
" Green River @ Mineral Bottom

® Colorado River @ Potash
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