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Randomly shaped
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AMITATIONS OF LD
"ECHNOLOGY IN GENERAL

N Upper and lower size limits

nnot discriminate types of particles



Scattering signatures

— Smallest Particle
— Largest Particle
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'[;oi:darge: Scattering from particles in size bins 33 to 40 ("rings" 0 to -7)
1.4

Scattering from single-sized particles

#0m Type C (2.5-500 um)
. 543 pm

| 1,640 ym

15 20
Ring Number

Too small: Scattering from particles in size bins -15 to 0 ("rings" 33 to 48)
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Scattering from single-sized particles
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Converting vo “

All LD systems measure volume
Converting to mass requit
effective mass density and tl

Easier in the lab, where all par

(1ISO 13320:2009).

Not easy with field d 2re ag ' .
density biologice




MITATIONS OF LISST
B TS

Concentration limits
Limits exists in the field
Optimum accuracy at optlcal
For —SL.: upper ng/l) = 300*d
For —SS: 200_* '
Lower limit limit

Size range me

Clogging of |nt
LISST-Strean
LISST-

- Velo
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Misalignment of optics
Low zscat laser powet, in
constant in time

Dirty windows

Increased zscat sc

Poor temperature
Increased scatte

Clogging of int:
Clogging of pitot




S

LISST-SL pump not lock
sampling
Lock-in ~ 2 minutes after im ]
After lock-in isokinetic control i

Minimum river vel for isokinetic

Purging of bleed Jequate
Erratic velocity




Is swimming

Eddies change instantaneous flow
direction

The component of drag normal 0
river flow produces side-ways dr
-SL |

Because USGS samplers weight 3
drag, they are pushed le:
sideways direction
A look at video of —S
wake of ‘sail’ aligned \

Even so, for operation
velocity rivers, extra w
needed. & ‘
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Short LISST-SL time serie
Makes interpretation and troub

Measurement duratior should be
Presence of loosel 2gated pé
Density << 2.6
Affects convers
Particles outside

Will influence cot
Will overestimate




A ,

Concentration gradie
everywhere, in the fielc
[Rouse (1937) showed C ~Z

To avoid, turbt 2locity
fluctuations >: D
Location of i

gauging stat

measured PSI
Cowlitz/Puye
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r=0.939 =138

Y=0.999X - 1.146
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Laser <8 nm (%)
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Pipette <2 pm (%)

00! r=0.978 (n=158)

laser <22 pm (%)
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Converting

Mass density of in-situ pa
the density of the same pairt
disaggregated
Calculating an ef
samples is an |
volume to ma:




Jensity: Definition

Actual Mass Concentration

N (LISST) Volume Concentration

of the individual

| h



“ffective Density: Example

Particle Size (um)

1 Volume Conc (ul/1) 100

100

100

Filtered and Weighed

Mass Conc (mg/1) 2el

40

Effective Density




Flocculation effect on size
distribution

Arctic Red River
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—— Total ----- Sonicated

Total dy, = 11.3 - Total d,g = 11.0
Sonicated dy, = 4.6 i Sonicated dy, = 4.4
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Arctic Rivers (Droppo et al.,
1998)

Total dg, = 15.9
Sonicaled dg, = 4.5

No single grains > ~10 um

% Finer by Mumber
3. %3 . 8. 8 8

All in situ particles > 10 pm
were flocs
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LD has strengths a

Data sug the possIEt

Remains
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