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Nitrification

microbially-mediated oxidation of ammonium ion
to nitrite, and eventually, nitrate
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« Ammonium lon consumed = Nitrite + Nitrate produced

-

~—’
* Dissolved Oxygen consumed (4.6 O: 1 N)

- Acid produced = Alkalinity consunigd; pH lowered in system

- " e
 Disinfectant residuals (chlorine, chloramine) consumed by nitrite

ion ( NO," ), a reducing agent formed as an intermediate

* Breakdown of chloramine ffrées up more ammonium ion, thus
enabling further nitrificati_ﬁh
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The ‘New’ Thing

sodium chlorlte
=Na€lo,——
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Part One:

Distribution
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e pop. 18,000
* two treatment plants

* breakpoint chlorination
to remove ammonium
ion and thus inhibit
nitrification

Bart Murphy, Water Superintendent




What We Did

1. Fed sodium chlorite directly into finished water
Initial dosage: 0.60 m§CIO,"/ |

10 gpd added to 3.64 MGD, SW Plant

Dist. Sys. avg. residual: 0.44m5/C|92;/|
- .
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2. Monitored distribution system

Dosage was subsequerﬁreduced




Plant: -
chlorine, chloramine, chlorite
by DPD method and ampsl;ometric titration
Distribution Syetem:- —
ammonium, nitrite, nitrate ions
temperature, oxygen and pH -
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e DPD method,

amperometric
titration were
undependab

e samples sent
to contract lab
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Sodium Chiorite, NaClO,

- Traditionally used foggeneration of
chlorine dioxide

« 31.25% solution ~—

- $8/ gaIIOI‘T'(/EGWday for both of Willmar's JERS)
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Reduced Chlorine Use: 600 — 80 Ibs / day
Cl, Cost Savings: <$130/ day

_ClO,Feed (0.3 mg/I): -$66/day

— —— ($127/ millien gallons)

On a mass basis, overall chemical usageis significantly reduced
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2ty Benefits

Reduced THM formation

s . L .. . .
y| th_i duced nitrite f@mation and chlorine and
N 4 oxygen depletion during distribution

—

N —
iced ne s from the transport,
‘storage-and handti lorine gas
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Chiorite is

Y

Reagulated DBP

USEPAMCL: 1mgCIO, /I
USEPA MCLG: 0.8 mg CIO, /|
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100 mg CIO, /1 causes mild anemia and minor
suppression of thyroid function in laboratory animals

These effects have been.found to be reversible
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Part Two:

Filters

iy Village of Morton
M wWATER TREATMENT - PL; AN'T
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SEE DETAIL #3

PLAN VIEW
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| 3. Monitored individual fllter ceII efflue




 Target dosage of
0.5 mg CIO,7I






DAY EVENT

1 beginning of data collection

13 sodium chlorite feed started

19 filter airwashed and backwashed
26 filter airwashed and backwashed

_— 33 filter airwashed and backwashed
39 filter backwashed—

] e
40 filter sat idle for several hours
41 36 hours of service on filters
42 filter airwashed and backwashed
50 sodium chlorite feed stoppe-d
X} filter returned-to full service
67 started full-strength chlorite*feed in Cell-A
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Dissolved Oxvaen
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Conclusions

« We have demonstrated the effectiveness of sodium
chlorite as an inhibitor of nitrification both within
the plant and out in the distttbution system

N’

 Don’t try this at home -
- " —=SN

Tom O’Connor
tom@h2oc.com
877-22-WATER —
www.h2oc.com —
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Sodium Chlorite, NaClO,

-

Technical : 31.25% solution, 25% active

Vulcan Chemicals, Birminghiam, AL

55 gal. drums (565 Ibs. net) $450/drum
N’

Water Treatment?(/ )' — >

Used for generation of chlorine dioxide
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Materials Safety Data

USEPA MCL: 1 mg CIO,- /|
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> 100 -mg CIO,-/ | causes mild anemia and minor

suppression of thyrmdiunﬂi%ratory
animals =<

Effects found to be reversible
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NaClO., Dosage, Cost

Initial target dosage of 0.6 mg CIO,-/ |

10 gpd added to 3.64 MGD ( Soﬁt’hwest Plant)
Distribution system residuals 0.44 mg ClO2- /I (USEPA

ek Method 300.0) "’
Dosage was cut :: half-—At-achemi t of $8.22 per
gallon, the ha osage would cost app ately $41

per day at the SW Plant and $25 per day at the 2 MGD
NE Plant. —
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