Analysis of densimetric measurements of
stream water as a surrogate for suspended-
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Another surrogate for SSC?
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Presenter
Presentation Notes
Mark Twain? Whatever the source, it’s been used to describe the Missouri River, the Platte River, the Colorado River, the Rio Grande… and now: the RIO PUERCO.
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® Sample Concentration
— Simple Linear Concentration Graph from 4 Samples
® Actual Concentration Graph o
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Presentation Notes
Surrogate technology yields data that are (potentially…): MORE, BETTER, FASTER!

NOTICE: the SSC track well with the Q…
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Presenter
Presentation Notes
But… what happens if your data look like this?

Porterfield falls apart.


Dual orifice bubbler surrogate gage

_ P1—Py
- Z%x2.0367

Psw

bubbler manual, pg. 8

Pneumatic Features Dual Orifice Bubbler

Pssc = Psw — Ppw
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Presentation Notes
Explain Sutron’s bubbler device.
Explain how density values are derived from pressures.
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Daily suspended-sediment sampling
since 1947

Basin: 6,080 square miles
Ephemeral, monsoon driven flow
Unlimited supply of fine sediments

SSC’s historically as much as 400,000
mg/L, Beverage and Culbertson, 1964
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Presentation Notes
The basin, dirty water, gage + channel.

EPHEMERAL.


Assumptions:

1. Uniform sediment concentration
between both orifices (well
mixed)

2. P1and P2 sense the same water
surface (low turbulence at water
surface)

3.  Free from salinity based issues

4.  High SSC’s required (minimum

o ouie e I A RGN SSC likely depends on water
W= NN & = surface turbulence and orifice
spacing)

Pre-existin
orifice used for
stage -
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Presentation Notes
Rudimentary design: simple, slender, cheap.

Assumptions review. #’s 2 and 4 (orifice spacing) introduce noise, which is the biggest enemy of this surrogate.
An added upside to high SSC’s is that it dwarfs most issues with possible dissolved solids mucking up the density readings.


1. Well mixed SSC?

Box coefficients

2008:1.001.07 0.980.841.02 0.97 1.000.99 1.03
2009: 0.76 0.97 0.96 1.00 1.02

2010:1.07 0.99 1.06 1.07 1.06

2011:0.93 0.99 1.03 1.02

2012:0.98 1.000.99 1.001.03 1.00 0.97 0.82
2013:0.991.030.991.021.001.031.031.030.99

2. Simultaneous, accurate

measurement of water surface? -2
Not perfect, yet better than some sites. This is
likely the greatest source of noise in the data.

3. Salinity?

Specific conductance:

Minimum: 71 uS/cm (0.04 PPT)
Median: 1,680 uS/cm (0.90 PPT)
Maximum:11,200 uS/cm (6.80 PPT)

4. Sufficient SSC’s?
Minimum: 6,730 mg/L
Median: 29,800 mg/L
Maximum: 195,000 mg/L

Assumptions at
the Rio Puerco:
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Presentation Notes
What level of salinity begins to affect density (for this study, at least…)?


Data collected:

e Suspended-sediment
concentration (both
point and EWI)

e Density (Sutron dual
orifice bubbler)



DENSITY OF STREAMWATER, IN GRAMS PER MILLILITER
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Presentation Notes
Total data points.
NOTE:
Scatter
‘Offset’ issue
Sub 0.98 density of streamwater
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Presenter
Presentation Notes
New figure with all data points with pressure less than 1 kPa in the upper orifice removed (as per discussion with Dan Farrell at Sutron).

Note: an amount of scatter was reduced.


DENSITY OF STREAMWATER, IN GRAMS PER MILLILITER
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DENSITY OF STREAMWATER , IN GRAMS PER MILLILITER
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Presenter
Presentation Notes
New figure with ‘0.080765 correction’ applied to the ‘lower’ data. This correction is likely due to ?? (pin down Dan on a possibility).


PREDICTED SUSPENDED-SEDIMENT CONCENTRATION , IN MILIGRAMS PER LITER
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STREAMFLOW, IN CUBIC FEET PER SECOND
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Unanswered questions:

Is there a way to reduce noise further?
What is the minimum orifice spacing + SSC?

What is with the change in slope in the
regression as compared with perfect fit line?

What questions about sediment transport
does this data resolution allow us to ask?

What rivers would benefit from this
technology?



The good: The bad:

Finally a surrogate e Application likely
for high SSC rivers. limited (high SSC’s
Cheap needed, requires
Robust deep water, ‘calm’
Readily available water surface, etc)

Data resolution! e
Data accuracy! |
Data timeliness!
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Density of 50% glycerin (DOBOLD)
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Presenter
Presentation Notes
If it is appropriate to review lab tests and instrument drift (I think it is…), limit figures to one axis.

Review the other QC data from the lab and include as well.


WY 2008

Diate Time Types STREAMFLOW Susp. sed. Coeff.
02i22/2008 12:20:00 FPaint 18 46500 1.00
02i22/2008 12:30:00 FPaint 18 46400 1.07
05/28/2008 15:40:00 FPaint 5.9 53100 0.98
05/28/2008 16:00:00 FPaint 6.0 57900 0.84
07/11/2008 12:00:00 FPaint 151 99100 1.02
07/11/2008 12:20:00 FPaint 151 100000 0.97
07/18/2008 11:55:00 FPaint 9.7 74900 1.00
07i31/2008 14:20:00 FPaint 11 51100 0.99
07i31/2008 15:00:00 FPaint 11 51400 1.03
WY 2009

Date Time Types STREAMFLOW Susp. sed. Coeff.
05/26/2009 14:40:00 Point 18 65700 076
06/29/2009 15:00:00 Point 73 99500 097
06/29/2009 15:15:00 Point T3 97800 0.96
09/21/2009 11:00:00 Point g0 21700 1.00
09/21/2009 11:10:00 Point 59 21700 1.02]
WY 2010

Date Time | Types STREAMFLOW Susp. sed. Coeff.
12152009 12:30:00 |Paint 0.01 151 0.59]
031362010 14:00:00 [|Paint 18 101000 1.07]
04/29/2010 10:00:00 [|Paint 16 39200 0.09
072002010 11:30:00 [|Paint 298 19800 1.06
072002010 11:35:00 [|Paint 301 19800 1.07)
08M2/2010 14:30:00 [|Paint 60 15900 1.06
08/1212010 14:35.00 |Point. 59 15900 1.06
WY 2011

Date Time Types STREAMFLOW Susp. sed. Coeff.
04/15/2011 14:30:00 Point 0.09 20T 0.54
0412612011 9:15:00 Point 0.09 22 0.07
08/09/2011 12:10:00 Point 13 29300 0.93
09/0712011 11:45:00 Point 26 45000 0.99
09/09/2011 9:30:00 Point g4/ 131000 1.03
09/M19/2011 13:30:00 Point 148 52200 1.02
WY 2008

Date Time Types STREAMFLOW Susp. sed. Coeff.
10/15/2012 3:37:30 Point 138 72100 099
10152012 11.37:30 Point 76 69500 099
07112013 13:02:30 Point 4.6 91800 .03
07112013 15:52:30 Point 31 146000 1.03
07/14/2013 115230 Point 288 145000 0.99
07M15/2013 13:25:.00 Point 6.1 60800 1.02
07/16/2013 13:.25.00 Point 110 165000 1.00
07/23/2013 14:07:30 FPoint 274 61700 1.03
07/29/2013 11.42.30 Point 289 54400 1.03
07/30/2013 11:42:30 Point 289 54400 1.03
08/01/2013 11:55:00 Point 12| 41800 099
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Presentation Notes
Box coefficients data. Nice, but really not visible in the presentation…


STREAMFLOW, IN CUBIC FEET PER SECOND
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STREAMFLOW, IN CUBIC FEET PER SECOND
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Presentation Notes
Hey… it’s in the data. The ever elusive sediment gnome appears in the data.
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