Chemical Treatments for Turbidity
. Basic Principles and Example
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What To Do About Turbidity?

A Filter: often impractical because effective
filters require maintenance (e.g.
backflushing).

A Infiltrate : ideal solution (no runoff!) but
often soil properties or high groundwater
prevent It.

A Chemically Assisted Settling effective, may
not require much change, inexpensive.
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Why is Chemical Treatment Needed
(or we need really large storage basins!)

Ideal Particle Settling at Four Water
Temperatures ( C)
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First Step: Best Practices for Source Control

Areas not being worked will be stabilized

Water conveyances will be stabilized
(they can be main source of sediment) F§
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2"d Step: Best Practices for Sediment Control

Check Dam

Excavated Sump

Check Dam

Stabilized Inflow Channel —/ .\t Stabilized Auxiliary

Spillway

Shut-off Valve

a0 \// (optional)
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Outlet

Figure 1. Typical sediment basin diagram with key elements.
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Chemicals Available

A Coagulants: alum, gypsum, ferric
compounds

I Overcome clay surface charge
I Doses are in the pounds per 1,000 cu ft range
I Can create low pH, excessive aluminum

A Flocculants: polyacrylamide, chitosan, others
I Bind suspended solids together into flocs
I Doses in fractions of oz per 1,000 cu ft
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Early Turbidity ControJ.
Experlme

. — —

A Gypsum found to work when "*‘
manually spread on basin 5

A Senior design student built a
powder dispenser using 12V e kel

motor

A Capacity issue: could only
treat about 1/3 of basin

volume
A Humidity issue: gypsum
turned to soli d i
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Avallable Flocculant Forms
Solid Block

Powder

Powder-Filled

Effervescent Tablets
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PAM Forms
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Anionic Polyacrylicamide (APAM)

Neutral Polyacrylamide (PAM)
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Cationic Polyacrylamide (CPAM)

Accutely toxic in unbound form
(clean water)

http://polymerdatabase.com/polymer%20classes/Polyacrylamide%20type.htmi
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Chitosan Polymer

| N e niee

A Derived from chitin, e e
which is derived from DResonn
crab/shrimp shells e
primarily

A Accutely toxic in unbound ISV
form (not in muddy
water)

Chitosan
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Jar Test: Ideal Flocculation Example

Should test you soil or muddy water with flocculants before selecting one.
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Passive Dosing
Add Y2 cup
flocculant to

ditches/diversion
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Distribution of %2 cup flocculant to wattles
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1/8 Cup on bléhket
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treatment to
ditches/diversions
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Testing Flocculation Methods

Water source
(900 m3)

Soil addition

Flocculant

Jute

matting

Wattle

1)

Sampling

PAM on the weir of wattle PAM on jute matting
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Results: Turbidity Reduction Regardless of
Introduction Method

ONo jute + No PAM

m No jute + GPAM on wattle
OJute + No PAM

m Jute + GPAM on wattle
OJute + GPAM on jute

Turbidity (NTU)

I C I

Storm event
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Passive Dosing Tests: PAM on Check Dams

A All done at NCSU

Authors Number of Check Turbidity Reduction
Dams Relative to No PAM (%)

Kang et al. 3 (excelsior wattle, >75
rock, rock w/ blanket)

Kang et al. 3 excelsior >66 (>88 basin exit)

Kang et al. 3 excelsior, with or 58-67 (Particle size
without jute blanket increased 10X)

McLaughlin et Various (construction Various 64-76 (storm weighted
al. site) average)
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Field Tests: Check dam + pipe + PAM
block

PAM block in pipe to keep it wet
and protected from sun
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