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Silver Mine
Industry: Mining & Exploration
Location: Western Canada
Capacity: 660 GPM (2,271 L/Minute)
Installed: 2018
An existing remote silver mine in Canada required a polishing system to remove
ammonia after the existing WWTP had treated for some metals and TSS. The drivers
for enhanced ammonia removal was from both increase in operations and reduction in
discharge limits. The treatment selected must not impart toxicity or other by-products
that may cause unintended exceedance of discharge limits. Although there was time for
limited bench testing, the project schedule excluded time for any on site pilot studies.
Project Parameters
Newterra proposed a containerized modular
water treatment system to treat collected
underground mine water that had been impacted
by mining activities and contained potentially
high levels of nitrite and ammonia which were not
removed by an existing water treatment system
that was designed primarily for metal removal.
The scope included chemical oxidation by
sodium hypochlorite addition, in-line pipe mixing,

pond mixing, de-chlorination and monitoring
of chlorine residuals. Two delivery systems
were proposed for the sodium hypochlorite.
The first trucked in the liquid sodium hypochlorite
chemical oxidant. The second incorporated
sodium hypochlorite generated on-site using
salt as a feed reagent and electric power for the
hypo generator.

Parameters

Ammonia & Nitrate Treatment
Feedwater (Maximum)

Discharge Limit
(Maximum)

Treatment Objective
(Maximum)

Flow (m3/day)

3600

3000

3600

TSS (mg/L)

25

30

–

Ammonia (mg-N/L)

10.2

7.0

1.0

Nitrate (mg-N/L)

1.5

0.4

0.1

Nitrate (mg-N/L)

13.6

–

–
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Process Considerations
Sodium hypochlorite (hypo) is dosed upstream of an
in-line mixer where it reacts to form hypochlorite ion and
hypochlorous acid which are chemical oxidants. The dissolved
forms of hypo will oxidize several species in the water
including – ferrous iron, manganese, nitrite, sulfides, ammonia
and organics. For this water source the hypo reacts most
readily with the iron and manganese to form insoluble forms
of these species. The hypo will then react with nitrite and
ammonia. These reactions are quick resulting in the formation
of nitrate from the nitrite and combined chlorine. Combined
chlorine refers to several ammonia and chlorine containing
species. This bound chlorine then more slowly reacts further

with the hypo to break down into nitrogen gas and chloride
ion. The treated water mixes in the pipe mixer and then flows
into modular tanks, where complete oxidation of the ammonia
in the water takes place.
Some dissolved hypochlorite, also referred to as free-chlorine,
remains in the water to ensure that the ammonia oxidation
process has gone to completion. Water at the outlet of the
pond is then pumped through the activated carbon filters to
dechlorinate the water, removing free-chlorine. The carbon
vessels will remove suspended solids remaining in the water
and must be backwashed from time to time.

Advantages of Sodium Hypochlorite
1) Sodium hypochlorite is a very commonly available chemical and is generally used due to its low cost compared to other
oxidants – such as calcium hypochlorite, hydrogen peroxide, chlorine dioxide and ozone. It is a simple, well understood,
industry-proven and reliable treatment method.

Disdvantages of Sodium Hypochlorite
1) This is a somewhat hazardous chemical and so requires operators to be trained in handling and that they wear the
appropriate protection equipment.
2) On a long-term basis, the use of a dilute chemical oxidant can be costlier than an on-site generated chemical oxidant.
3) Chemical addition in general has a higher operating cost than biological oxidation (another alternative). However, there are
very large capital costs and installation area requirements associated with this treatment method.

Oxidant Delivery
The base solution included sodium hypochlorite stored in
tanks within the system. The tanks were filled with tanker
delivery. The optional solution was to manufacture the oxidant
(sodium hypochlorite) on-site from saturated sodium chloride
brine solution. The generator uses an electrolytic cell to
generate sodium hypochlorite from the slightly heated brine

solution. Two generators each capable of producing 500 lb/day
of free available chlorine (expressed as Cl2) create the sodium
hypochlorite solution and send it to the hypochlorite storage
tank. During periods of maximum feed flow and maximum
chlorine demand the on-site generators will be supplemented
by some consumption of trucked in sodium hypochlorite.

Advantages of On-Site Generation of Sodium Hypochlorite From Brine
1) Cost of salt is lower than sodium hypochlorite.
2) The limits the requirement for refilling and handling hazardous liquid hypo.
3) The reagent (salt) is common and readily available.

Disadvantages of On-Site Generation of Sodium Hypochlorite From Brine
1) Significant capital cost investment required.
2) Power costs can be a factor.

Results
The system was commissioned and has met expectations. After commissioning,
Newterra continued to provide site support to help optimize the system operation.
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