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EXECUTIVE SUMMARY

The Nunavut Water Board (NWB) has issued Type A Water License 2AM-MEA0815 to Agnico Eagle
Mines Limited (AEM) for the Meadowbank Gold Project site authorizing the use of water and the
disposal of waste required by mining and milling and associated uses.

AEM has prepared the following document which summarizes the operational and maintenance
procedures to be followed at the sewage treatment plant.

This report documents the stand alone Operation & Maintenance Manual — Sewage Treatment Plant,
as specified under Water License 2AM-MEAO0815 Part D, Item 19 and includes the following
requirements:

e The manual was prepared in accordance with the “Guidelines for the Preparation of an
Operation and Maintenance Manual for Sewage and Solid Waste Disposal Facilities in the
Northwest Territories, 1996”, and adapted for the use of a mechanical sewage treatment
facility;

e The manual includes contingency measures in the event of a plant malfunction;

e The manual includes sludge management procedures; and

e The manual incorporates the Operation and Maintenance Manual requirements of 8BC-
TEHO0809, Part D, Item 10.
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IMPLEMENTATION SCHEDULE

As required by Water License 2AM-MEAO0815, Part B, Item 16, the proposed implementation
schedule for this Plan is outlined below.

This Plan will be immediately implemented (April 2012) subject to any modifications proposed by the
NWB as a result of the review and approval process.

DISTRIBUTION LIST

AEM Internal:
e Site Services Superintendent
e Site Services General Foreman
e Environmental Superintendent
e Environmental Coordinator
e STP Operator
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1. INTRODUCTION

11 PURPOSE

This sewage treatment plant (STP) operation and maintenance (O&M) manual for the Meadowbank
Gold Project has been prepared in accordance with the Nunavut Water Board Type A Water License
2AM-MEAO0815, Part D, Item 19, and is based on the “Guidelines for the Preparation of an Operation
and Maintenance Manual for Sewage and Solid Waste Disposal Facilities in the Northwest Territories,
1996, prepared by the Department of Municipal and Community Affairs, NWT”. The manual has been
adapted for the use of a mechanical sewage treatment facility.

This manual is a component of the Meadowbank Environmental Management System. The objectives
of this plan are summarized as follows:

1. To define the location, design and operating procedures to be used in the treatment of
sewage generated at the Meadowbank Mine; and
2. To provide monitoring requirements for the STP.

1.2 BRIEF DESCRIPTION OF THE PROJECT

The Meadowbank Gold Project, operated by Agnico Eagle Mines Ltd. (AEM), is located
approximately 70 kilometres north of the Hamlet of Baker Lake, in the Kivallig Region of Nunavut. The
center of operations is situated at 65° 01’ 9.12”N latitude and 96° 04’ 1.91”W longitude on NTS map
sheet 66H/1. The site has been actively mining since March 2010.

Gold will be extracted using traditional open pit mining methods during the roughly five year
remaining mine life (2018). Access to the site is via an airstrip at Meadowbank and via an all-weather
access road from the Hamlet of Baker Lake. On-site facilities will include a mill, power plant,
maintenance facilities, tank farm for fuel storage, water treatment plant, sewage treatment plant, and
accommodation and kitchen facilities for 550 people.

13 CONTACT INFORMATION

The individuals responsible for the operation of the sewage treatment plant for the Meadowbank Gold
Project are the following:

Site services Superintendent 867-796-4610 ext 6724
STP Operator 867-796-4610 ext 6758
Environmental coordinator 867-796-4610 ext 6728
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2. BACKGROUND AND DESCRIPTION

21 HISTORY OF SEWAGE TREATMENT AT MEADOWBANK

The sewage treatment plant (STP) at Meadowbank first went into operation on May 15, 2008. It is
located on the northern end of the mine site in a prefabricated structure adjacent to the
accommodations camp. The proximity of the system to the camp optimizes the wastewater inputs.
The treated wastewater is discharged into a small attenuation pond (formerly known as Teardrop
Lake — now as the Stormwater Management Pond). It is less than 2m deep, and fishless. This water
body is located between the plant site and Portage Pit, within the mine footprint, and is also used as a
storm water management pond for the Meadowbank site. This wastewater is pumped periodically
(when near capacity of the pond) with mill tailings or directly to the Tailings Storage Facility (TSF).
There is no discharge of treatment effluent to the natural environment.

2.2 DESCRIPTION OF TREATMENT PLANT

A Rotary Biological Contactor (RBC) sewage treatment system has been installed at Meadowbank.
Four RBC units are installed at site; the Seprotech L333 Rotordisk model, and three Biodisk LJ100
units. These units are designed to remove solids, organic material a limited amount of nutrients from
the wastewater (sewage and grey water).

The main unit, the Seprotech L333, and two (plus one backup) Biodisk LJ100 units, run in a parallel
series. An 80 m° capacity equalization tank is utilized prior to the treatment units and serves as an
equalization tank to manage peak flows of influent (morning and evenings). The treated effluent from
both systems passes through a U.V. disinfection system and flows to a common lift station (station 3)
prior to discharge.

The operation of the RBC system is based on a continuous flow of wastewater through a series of
stages. As wastewater flows through the RBC system, each successive RBC stage receives influent
with lower contaminant concentrations than the previous. In general, treatment of wastewater by an
RBC system includes the following processes:

e Aeration and mixing via rotating disks;
e Biological reactions on disk surfaces; and
e Sloughing of solids from rotating disks.

Prior to entering the RBC, untreated wastewater, as a pretreatment, passes through a screen system
to provide for course solids removal prior to primary clarification. Wastewater can then flow into the
RBC units, where it comes in contact with disks attached to a rotating shaft. The disks can be
configured and corrugated in various patterns to provide increased surface area and enhanced
structural stability as they rotate through the wastewater. Aeration and mixing occurs as the shaft and
associated disks rotate through the wastewater. The disks provide surfaces on which microorganisms
can react with ambient air and wastewater to convert ammonia to nitrate (termed nitrification) and
reduce the Biological Oxygen Demand (BOD). As wastewater flows through the disks, sloughing of
solids accumulated on the disks occurs by displacement and gravity. After the treatment process
within the RBC is complete, the resulting wastewater is directed to settling tanks. These tanks are
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necessary for secondary clarification. The settled solids remaining after secondary clarification is
termed sewage sludge.

The Meadowbank RBC units are housed within an insulated tank with an insulated cover and are
equipped with immersion heaters to ensure efficient operation under Northern adverse weather
conditions. See below for Photographs of the system and Figure 1 for a flow diagram of the system.

10
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Figure 1 — Flow Diagram

2.3 SEWAGE GENERATION AND COMPOSITION

The STP at Meadowbank is capable of handling 188 m? per day. With a biological oxygen demand
(BOD) of approximately 350 mg/L, the L333 has a capacity up to 105 m° and the two Biodisks,
operating in a series, another 27.5 m? each. These units provide primary and secondary treatment.

On average between 100 m3 and 120 m3 of sewage and grey water is generated at site each day.
Daily records are maintained of the amount of sewage and grey water generated.

11
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The composition of the sewage and grey water entering the plant and the composition water exiting
the units are monitored monthly (to determine plant efficiencies). Initially, STP Operations and
Maintenance Manual stated that samples were taken weekly to make sure the units are operating
correctly. In February 2013, AEM reduced sampling frequency to once every two weeks and to once
per month in May 2013. The reasons for this sampling frequency reduction are;

Sampling data from the last three years certainly indicates that units are operating as
designed and show little variability in the results;

Raw sewage stream basically doesn’t change;

Operators do daily operational inspection and perform weekly maintenance and repairs, if
necessary. The daily operational inspections identify problems efficiently and quickly and
have proven to be as effective as sampling;

If there is major problem or failure in the RBC it would be most likely due to changes in the
influent (raw sewage) ie high strength sewage (BOD high) killing bacteria in the RBC. In this
case, there would be visible effluent problems (part of daily operational checks), low
dissolved Oxygen (part of daily operational checks) and increased odours that the operator
would note. If this occurs, a sample will be taken to try to determine the source of the
problem;

RBC effluent is not discharged to the environment;

Sampling weekly or bi-weekly at this point is not necessarily and does not provide any more
useful data than a monthly sampling and the daily operational checks provide.

Average results for 2012 are presented in Table 1 to provide an example of the characteristics of the
raw sewage (influent) and the effluent discharged from the RBC treatment units. Sludge generated as
a result of the treatment process is collected and disposed of with mill tailings in the TSF. All
monitoring results are contained in AEM’s Annual Reports submitted to the Nunavut Impact Review
Board and the Nunavut Water Board.

Table 1: Untreated and treated Water Quality from the STP (Influent and Effluent) — average for 2012

Parameter Units STP-IN (Influent) |STP-LIJMIX (Effluent| STP-SEP (Effluent
from combined LJ) | from Seprotech)
BOD-5 mg/L 230 18 11
COD mg/L 500 80 71
mg/L 161 27 21
TSS
Nitrate mg N/L 0.02 24.17 22.12
Nitrite mg N/L 0.01 1.29 0.45
pH 7.72 5.65 5.07
Total Phosphorus mg/L 11.6 10.6 10.8
Ammonia mg N/L 93 13.9 8.2
NTK mg N/L 112 19.36 12.16
Fecal Coliforms cfu/100 ml 4 846 666 721 84
Total Coliforms cfu/100 ml 15 875 000 2458 1236

12
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3. OPERATION AND MAINTENANCE

3.1 WASTEWATER COLLECTION

All sewage and grey water generated at Meadowbank is drained by gravity pipelines to a specific
lifting station, then pumped through a heat traced insulated pipeline to the STP equalization tank. The
number of lifting stations, and the building they service, is provided below.

e Lifting station 1 services the grey water generated from the kitchen grease trap, laundry
room; this is strictly a grey water line that connects to lifting station 3

e Lifting station 2 services the dormitory accommodations in trailer units # 1 to 11; this is the
main sewage line

e Lifting station 3 services the discharge line to the storm water management pond

e Lifting station 4 services the service building; this line connects to the main line

e Lifting station 5 services the mine operation office; this line connects to the main line
e Lifting station 6 services the power plant; this line connects to the main line

e Lifting station 7 services the mill; this line connects to the main line

e Lifting station 8 services the assay laboratory; this line connects to the main line

e Lifting station 9 services the dormitory accommodation in trailer unit # 12 and Site services
building; this line connects to the main line

e Lifting station 10 services the nova camp sewage
e Lifting station 11 services the nova camp grey water
e Lifting station 12 services the gym and construction/training area

In addition to the sewage generated from the buildings above, a sewage holding truck picks up
sewage three times per week from storage tanks at the Exploration Camp, the Emulsion Plant, the
old Nahanni lunch room, the north gate washroom, the primary crusher washroom, and the airport
washroom. This material is deposited into Lift Station # 2 which flows to the treatment plant.

3.2 SLUDGE MANAGEMENT

Sludge from the STP treatment units is pumped and transferred to the TSF as required. Sludge and
other settled solids is also removed from Lifting Station # 2 and deposited at the TSF as required.

3.3 STORMWATER MANAGEMENT POND

AEM has built up the depth of this pond through construction of low permeability roadways around the
perimeter of the pond. These roadways operate as dikes to increase capacity of the pond to better
manage storm water and STP discharge flows. The treated sewage from the STP is pumped through
a heat traced insulated pipeline to lifting station # 3 and then into the storm water management pond.
When full the storm water pond is pumped to the TSF.

13
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3.4 NORMAL OPERATIONAL AND MAINTENANCE PROCEDURES

The sections below outline the general operational and maintenance procedures at the plant; further
details are available in the manufacturers’ operating manuals in Appendix A (Seprotech), Appendix B
(Biodisk) and in the Site Services protocols and Procedures - Appendix D.

AEM recognizes that in order to keep a properly functioning STP, certain material must be kept out of
the influent raw sewage. These items are,

e Food and other kitchen grease are removed from the sewage in the kitchen via a grease trap.
The grease trap is manually cleaned to keep this material out of the sewage treatment plant
influent and the recovered grease co-disposed with the mill tailings (TSF) or placed in the
camp incinerator.

e Camp rules and purchasing practices prohibit anti-bacterial soap products from being used
on site to protect the biological activity in the RBC units.

3.4.1 Chemicals used in the Treatment Process

The dry bacteria product, BEC105, is used in the treatment process to stimulate biological activity
when needed.

3.4.2 General Operation & Maintenance and Sampling Procedures and Frequency

The STP at Meadowbank went into operation in May 2008. The following are the general Operation &
Maintenance and sampling procedures that have been employed since the plant’s start up. Further
details of Operation & Maintenance procedures are provided in the equipment operating manuals
and in Site Services Protocols and Procedures (Appendix A, B, and D).

Daily

A daily inspection of the sewage collection system, heat traced pipelines, and treatment plant is
conducted to ensure there are no spills or incidents to report.

Inspection and sampling sheets are completed every second day for each of the RBC units; these
forms include:

o Daily weather observations;

e Discharge volumes;

e Turbidity;

o Dissolved Oxygen and pH measurements in the final discharge of the treatment units;
e Visual observations of the final discharge.

Example daily/monthly record sheets are provided in Appendix C.

14
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Weekly

Maintenance inspections and repairs, if necessary, of bearings, pumps and hoses in the STP are
conducted weekly.

Monthly

Influent (sewage and grey water) and effluent sampling of the final discharge from the Seprotech and
Biodisk RBC units is conducted monthly. Parameters include:

e Ammonia

e Ammonia-nitrogen

e Total Kjeldahl Nitrogen

¢ Biological Oxygen Demand (BODs)

e COD
e Nitrate
e Nitrite

e Faecal Coliforms

e Total Coliforms

° pH

e Total Suspended Solids
e Total Phosphorus

Sample monitoring for Phosphorus in the treated effluent has been discontinued because the units do
not have Phosphorus removal capability. AEM will continue to monitor Phosphorus in the influent
sewage.

Every 6 Months

An inspection of the chain linkage in the RBC units will be conducted every 6 months and the gear oil
is changed.

Annually

On an annual basis, each of the tanks will be pumped out for maintenance and cleaning purposes.
Depending on the accumulation of sludge in the tanks it may be done more often or as required.

3.5 RECORD KEEPING

Records of the operational and maintenance and sampling procedures are kept daily in order to
assist in the evaluation of the effectiveness of the sewage treatment plant.

The following is recorded on a daily basis,

¢ Volume of any effluent discharged to environment;
e Sewage volume collected;
e Details of any maintenance undertaken at site.

The record sheets are kept in the Sewage Treatment Plant office.

15
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3.6 SAFETY PROCEDURES FOR OPERATORS

Employees working in the STP facility must be trained prior to commencement of work so that they
are aware of the health and safety risks as well as the operational procedures associated with the
STP. The following are two very important safety rules:

e No person shall drink the water in the plant or the water that is discharged from it; and

e Working with sewage requires adequate protection for operators. This includes wearing steel
toed boots, hard hat, safety vest, protective glasses and protective gloves;

e All authorized personnel working in the STP must have received Hepatitis A and B vaccine.

Eye and hand wash are located in the plant for use in the event of accidental contact with unprotected
hands or face due to splashing or other causes.

3.7 CONTROLLING ACCESS TO STP

Access to the STP at Meadowbank is restricted to authorized personnel only. All doors to the plant
are locked, with only authorized persons having keys. Signs are posted on the STP entrance doors
notifying all people that the entrance to the STP is for authorized personnel only.

No fencing is used to control access to the STP. Due to the remote nature of Meadowbank, there is
no concern of non-mine personnel attempting to access the site.

16
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4. EMERGENCY RESPONSE

4.1 FIRE

In case of fire at the STP, the on-site emergency response team would be notified as per AEM
protocol. Instructions from the on-site emergency response team would be followed by all personnel
at the STP. Further details of fire response are provided in the “Emergency Response Plan” prepared
by AEM in October 2008 and revised in March 2012.

4.2 SPILL

In the event of a spill at the STP, the on-site emergency response team would be notified as per AEM
protocol. Instructions from the on-site emergency response team would be followed by all personnel
at the STP. Further details of spill response are provided in the “Spill Contingency Plan” prepared by
AEM in August 2008 and revised in December 2011.

4.3 PLANT MALFUNCTION

In the event of a failure of one of the three operating RBC'’s (ie Seprotech and 2 LJ100’s) there is a
backup LJ100 unit available at all times.

The following other contingent measures can be applied by AEM in the event of an RBC malfunction
at the Meadowbank Sewage Treatment Plant for more than 24 hours:

e Cut back on allowable camp water until the malfunction is corrected and use the equalization
tank to retard the peak flow to the remaining RBC unit;

e Shut down the malfunctioning RBC unit until the malfunction is repaired and use only one of
the two parallel units until repairs are completed; and

e Shut down all water use in the camp until the repairs are complete;

e Bypassing untreated STP influent around the malfunctioning RBC unit and holding this
untreated influent in a holding tank or lined pond on site until the repairs are complete is
another contingent measure that could be applied. The untreated sewage would then be
pumped back to the STP when the unit is repaired. This will require the coincidental
restriction of water use to minimize the volume of untreated influent being bypassed.



Operation & Maintenance Manual — Sewage Treatment Plant
Version 4; April 2013

Appendix A : Seprotech Operation and Maintenance Manual

Seprotech Systems Incorporated

aepeed :
0000 2378 Holly Lane, K1V TPI

Crtawa, Ontaric, Canada
SE mted‘[ Telephone (613) 523-1641

'r'l:'.1lt'1:1'||rw|1.11"il-‘lpi.' Fax (613) 7310851

INSTALL
OPERATI¢

| NOTICE

| The enclosed materials are considered proprictary of Seprtech Svstemns Inc. Mo assignments

| either implied or expressed, of intellectual property right, deta, know how, trade secrets or
lcenses of wse thereof are given. All information is provided exclusively to the sddressee For
information purpeses and 15 not o be reproduced or divulged to other parties, nor used for
manufacture or cther means or authorize any of the above, without the express wrillen
consent of Seprotech Systems Inc. The acceptance of this document will be construcd as an |
seceptance of the foregoing conditions.
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IMPORTANT: READ THIS INSTALEATION PROCEDURE PRIOR TO START-UP.

1.0 SITE INSTALLATION OF ROTORDISK® SEWAGE TREATMENT PLANTS:

IMPORTANT: READ THIS INSTALLATION PROCEDURE PRIOR TO START-UP.

1.1 - Concrete Tankage for ROTORDISK®

If the ROTORDISK® unit supplied is to be encased in concrete tankage, the site preparation is as
follows:

The unit is lowered into the concrete tankage, the pipe at the end of the unit is placed into the
opening of the intermediatc wall between the primary and final settlement chambers and lowered
onto the anchor bolts (contractors supply).

Unit is to be lifted only at lifting points by use of hooks and spreader bars.

All anchor bolts (contractors supply) should be correctly located in concrete in a vertical position.
In addition, all bolts should include a levelling nut.

All anchoring and levelling of ROTORDISK® unit on site is to be done by customer/contractor,
When the unit is set onto the anchor bolts in the concrete tank, it must be levelled to a slope of no
more than 3/4” in 20 along the length. The unit is then centred in the tank and completely bolied
down,

After the unit has been bolted down, check alignment of shaft and sprockets and clearances of

couplings where applicable prior to start-up, failure to do so may void manufacturer's warranty.
Refer to this ROTORDISK® manual for details. If required, the contractor must perform
levelling.

All hydraulic piping, to and from the unit, is to be supplicd and installed by customer/contractor.

All input electric and hydro hook-ups to be done by customer/contractor to local governing
rcgulations and a signed approval sent to SEPROTECH SYSTEMS INCORPORATED. Under no
circumstances must electrical connections, junction boxes or equipment pertaining to the electrical
function of the unit be installed in the ROTORDISK® tank.

SEPROTECH SYSTEMS INCORPORATED will supply a man on-sile to assist customer/contractor
at a specified rate and at customer/contractor discretion.

20
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I unit is not shipped completely assembled assembly instructions and drawings will be supplied. (As
shown)

— INTERMEDIATE
. WALL |
| \

. ROTORZONE_QUTLET PIPE
(GROUT IN AFTER LEVELLING
AND ALIGNMENT]

Figure a - ROTORDISK® tank ouwtlet through intermediate wall between settlement tank chambers.

- 3747 GALV. BOLT f19]
LEVELLING I

NUT & WASHER‘\ | i

3 78]

Figure b - anchor bolt detail for ROTORDISK® tank .
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1.2 - DIRECTION OF SHAFT ROTATION

The direction of shafi rotation should be such that disks mounted on shaft will enter water on the side
where inlet to "Rotorzone” is located. The electric motor driving the shaft should be wired
accordingly.

22
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1.3 - RECYCLE for ROTORDISK"

1.4.1

1.4.2

143

Recycle buckets are mounted on the last stage of the ROTORDISK®, These buckets rotate at
ihe same speed as the disks. See the attached elevation view of the recycle buckets and
trough on the Rotorzone tank.

As the disks rotate, the buckets scoop-up treated wastewater. As this wastewater falls into
the recycle trough, it is exposed W0 the atmosphere, where it absorbs fresh oxygen. The
waslewater then cascades on one side of the trough through a narrow steel channel and
mixes back with the contents of the Primary Clarifier, thereby introducing fresh dissolved
oxygen in the Primary Clarifier. See the section of diskbank assembly showing buckets and
recycle rough.

The set-up described above is comprised of the recycle buckets and recycle trough, is what
we term as our D.O. re-circulation device. 'This is especially advantageous to preventing
septic conditons from occurring in the Primary Clarifier in small flow or low {low
situalions,
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3 WDE » 5 HiGH
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SECTION OF DiSKBANK ASSERMBLY
SHOWING 8 BUCKETS
AND RECYCLE TROUGH
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1.4 - SUMMARY OF OPERATION

(ROTORDISK® systems designed for BOD/SS/Ammonia/Nitrate removal)

The sewage plant (as supplied by SEPROTECH SYSTEMS INCORPORATED) is comprised of
three (3) main components: the primary settling tank, the RBC tank, and the sccondary scttling
tank.

Raw sewage is pumped and/or gravity flows into the primary settling tank (PST). When the
sewage is pumped into the plant, pumping must simulate conditions encountered in gravity fed
systems. Indeed, over a 24-hour period, the plant is designed to handle a flow rate corresponding o
the Average Daily Flow (ADF) and can accommaodate for two Peak Daily Flow {PDF) periods of
two (2} hours per day. Each PDF event can be at a maximum of three times ADF.

In the PST, sedimentation separates heavy solids from the bulk of the liquid and the supernatant
enters the acrobic section through the inlet slot located at the front section of the RBC tank.

The aerobic section is made up of four stages. The Ist stage is mounted on one common shaft.
This 1st stage is comprised of one (1) to three (3) disk banks. The normal colour of the bacteria in
the Ist stage is dark brown. This is the stage where most of the BOD removal by biological
oxidation occurs. The succeeding 2nd. 3rd, and 4th stages are mounted on the rest of the shaft or
another common shaft. Each stage has one (1) to three (3} disk banks. It is in the 2nd stage that
further BOD is removed, and if the BOD is removed to approximately 30 mg/l, nitrification will
follow. As such, in the 3" stage, nitrifying bacteria (those which convert ammania (NH;) in the
form of ammonium ions (NH,'") into nitrite (NOy) and, ultimately, nitrate (NO3) predominate in
the 3rd and 4th stages. The 4th and last aerobic stage has recycle buckets that introduce both fresh
dissolved oxygen into the primary settling tank and nitrifying bacteria present in the recycled
water.

The rotation of the disks in and out of the water provides a mean of air and heat transfer from the
ambient air to the water. The transfer of air to the water is impertant for aerobic bacteria to remove
BOD and ammonia. The transfer of heat to the water is important to maintain the water at an
optimum temperature of 15 °C and above such that BOD and ammonia removal rates by the
bacteria are maximized (removal rates are a function of the water temperature). Because
maintaining a temperature that provides acceptable removal rates is important to the process,
RBC’s are mstalled indoors and ambient air is maintained at 15 °C and above.

In the secondary settling tank, remaining suspended solids as well as sloughed off biomass from
the disks settles and is pumped to the primary settling tank via sludge return pumps.

Chemical dosing of alum facilitates the coagulation and flocculation of aluminium phosphate
resulting in the removal of phosphorus. Sedium bicarbonate can be used to maintain the pH
balance throughout the process.
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2.0 - ROUTINE VISUAL CHECKS ON PHYSICAL AND BIOLOGICAL FUNCTIONING OF
ROTORDISK® & DESCRIPTION OF TREATMENT PROCESS

ROTORDISK® sewage treatiment plants have three major steps in the purification process. In the
primary scttling tank, gross solids separate from the flow by either sinking or floating. In the
Rotorzone, dissolved pollutants are broken down to simple, non-pollutant compounds by the
bacierta ("biomass"), which grows on the rotating disks. The final settling tank permits gravity
separation of spent biclogical growth, which continually sloughs off the disks in the Rotorzone
preceding it.

J PRIMARY

STAGE 1 CLARIFIER
ral /
3 = /
STAGE 2
ST;.(;E 5
3 5
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FINAL
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s /|
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2.1 - PRIMARY SETTLING TANK (PST OR PRIMARY "CLARIFIER")

The accumulation of floating scum on the surface of the primary clarifier is normal. It is
proportional to the accumulation of settleable solids at the bottom of the tank. Periodic
(9-12 months) removal of sludge at the bottom of the tank is required for proper operation of the
Unit.

Tf no sludge, measuring device is available; the accumulation of 9"-12" depth of scum on the
surface is a good indication that it is time to remove the accumulated deposits of sludge from the
bottom of the tank(s).
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2.2 - ROTORZONE

The Rotorzone is subdivided into four sections, with disk banks in each, The wastewater first
enters the Rotorzone in the section marked "1™ in the sketch (furthest away from the inlet to the
plant). The flow then proceeds through sections 2, 3, and 4 before entering the final settling tank.

The accumulation of biological growth will be greatest in section 1, and gradually decrease
through subsequent sections.  Generally, the growth will be thick, and often filamentous
("stringy™), in section 1, becoming thinner and more compact through sections 2-4.

The colour of the growth will typically be dark brown to black in Section I. Some grey growth
may also be noticed, depending on the relative load and type of wastewater being treated. Growth
in sections 2-4 wilt typically vary from medium brown to a light brown or tan growth in section 4.

In a well-functioning unit with the appropriate feed of wastewater, there will be an earthy, humus-
like ("musty") smell inside the unit. A substantial sour, "sewage" smell may be an indication of
sub-optimal conditions in the treatment process.

2.3 -*BATHTUB RING*

The wastewater flows by gravity within 2 ROTORDISK® Plant thus the water level is relatively
constant. Changes in water level of 1" to 2" are nol unusual due to surge flows entering the unit.
The cvidence of this is a “bathtub ring’ I" - 2" above the normal level. A ‘bathtub ring’ higher
than this, suggests partial or complete flooding of the unit has occurred since the last check. 1f sa.
the (gravity or pump) discharge system should be checked for blockages or mechanical
malfunction. Another condition, which can lead to the level of water rising to levels greater than
17 =27, is iF' the plant is fed by pumps, which exceed, the design limits of the plant (i.e., ADF over
a period of 24 hours including a maximum of two (2) PDF events no longer than 2 hours cach),

2.4 - FINAL SETTLING TANK (FST OR FINAL "CLARIFIER")

The effluent near the outlet at the backside of the final clarifier should be relatively ciear and
colourtess and relatively free of suspended matter. Clarity can best be judged by scooping a small
volume of the final effluent into a clear glass container. This is particularly true of larger units
where the depth and dark colour of the tank walls may make clarity hard to determine. (Note:
Although the risk of infection is very small. the wearing of rubber gloves is a rational safety
precaution when hand-scooping the effluent for a clarity check. This is particularly true if there are
open cuts on the hands.)

Although the final effluent itself should be relatively clear, some floating matter may accumulate
on the surface of the final clarifier. This is normal, and will typically be much less than the
accumulation of floating scum in the primary clarifier.

2.5 - MONITORING OF DISCHARGE FLOW RATE

The plant is equipped with a flow meter located on the influent pipe. This instrument is equipped
with a counter that allows tracking of the total volume of clean efffuent discharged by the plant.
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2.6 - OPERATING PARAMETERS ADJUSTABLE ON THE CONTROL PANEL

Sludge pumps should be set to operate for 55 every 3h. Making changes and adjustments o the
default plant’s operating parameters requires a good understanding of the wastewater treatment
process and should therefore only be performed by qualified and trained staff, Please contact
SEPROTECH SYSTEMS INCORPORATED if assistance is needed to optimise the operation of
the plant.

2.7 - FREQUENCY OF INSPECTION

Visual checks every week should be sufficient. However, for better preventative maintenance of
the wastewater treatment plant and thus the capital investment, a daily walk through is often the
preferred frequency of visit. Many owners prefer the visual and audible (look and listen) walk
through. A standard operator checklist should be prepared and used by the person responsible for
periodic maintenance of the plant at every visit. SEPROTECH SYSTEMS INCORPORATED can
assist in preparing such checklist upon request.

3.0 - STANDARD RECOMMENDATIONS AND PROCEDURES FOR SLUDGE REMOVAL

3.1-STORAGE CAPACITIES

A design feature of ROTORDISKY, which contributes greatly to overall simplicity of the process.
is the sizing of clarifiers to accommodate static internal sludge storage for extended periods.
Depending on such factors as raw wastewater solids concentrations, and design organic luading in

a given application, maximum sludge storage levels will typically be reached in 6-9 months of
operation.

This period is based on calculated rates of initial decomposition of raw and biological solids, and,
upon operaling experience, indicating the degree of auto-digestion/compacting, which proceeds
during the storage period. The 6-9 month period will be shortened to the extent that design
hydraulic and waste loads are exceeded. 1t will be lengthened to the extent that flows and waste
load are less than those designed for.

3.2 - DETERMINATION OF ACCUMULATED SLUDGE VOLUMES

The accumulation of maximum storage capacities can be indirectly menitored through visual
observation of the thickness of the scum blanket on the surface of the primary clarifier. When the
scum blanket has matured to a height of approximately 7"-10", this is a good indication that sludge
accumulations at the bottom of both clarifiers are at or near maximum levels, and that sludge
withdrawal is indicated.

A more accurate procedure of determining sludge levels is to directly measure actual
accumulations, and compare these to the maximum storage capacities listed on the "Details”
section of the general arrangement drawing for the ROTORDISKY model in question.

A variety of sludge measuring devices is commercially available. The two most common are the
weighted hollow tube type, and, the (clectronic) turbidity-change detector type. The former is less
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costly, relatively easy to use, and more appropriate because of the low frequency with which
measurements need to be made in 2 ROTORDISK® unit.

Whatever means of measuring the sludge may be selected; it must be kept in mind that the sludge
is not a firm solids substance. Domestic wastewater sludge is mostly trapped water and other
liquids. Only to determine sludge levels by "feeling” for a solid layer with a stick or pole. The
settled sludge is far more liquid than the surface scum, which is perhaps 30-40% solids, by volume.

Irrespective of the type of device used, sludge levels should be measured at several locations in
cach settlement tank to ensure a reasonably accurate calculation of accumulated volumes. This is
required since sludge accumulation levels are not uniform; being highest at the inlet ends of both
clarifiers, and, below the stot at the bottom of the first section of the Rotorzone trough.

Once an average sludge height has been determined, multiply by the surface area of the clarifier in
question to determine the existing volume of stored sludge. Compare to maximum design capacity
listed on the general arrangement drawing. II" the accumulated levels equal or exceed design
values, 1t is time to remove the sludge from the unit.

3.3 - SLUDGE REMOVAL

A pump-out truck of the same type that pumps out septic tanks normally does the sludge removal.
For smaller ROTORDISK" units, the entire liquid contents of the treatment plant can be
withdrawn. For larger installations, the haulage contractor should be instructed to get the suction
hose directly to the bottom of the tanks and withdraw the sludge only, while taking as little of the
supernatant as possible. Once the primary sludge is withdrawn rom the primary settlement tank,
the supernatant of the secondary clarifier can be transferred to the primary settlement tank ro
expose the secondary sludge. The suction hose should be placed down at a multiple number of
points to help ensure complete removal of accumulated sludge deposits. Floating surface scum
should also be removed. Haulage contractors should be given a brief description of the unit and its
operatien if they are not already familiar with it. A particular point to emphasise is that the
biological growth on the disks should not be washed oft, but should be left in place. The exception
to this is if the disks have accumulated cxcess biomass due (o sludge pump out being delayed past
the indicated intervals.

Sludge removed from the unit is normally hauled away by the pumping truck and disposed of at
municipal facilities, or, by controlled spreading on farmland. On-site disposal in shallow trenches
and/or some form of on-site volume reduction (prior to export) may be feasible or desirable
depending on the specific opportunities and limitations afforded by the site ol a given installation.

3.4 - POTENTIAL CONSEQUENCES OF OPERATING ROTORDISK® UNITS PAST
DESIGNATED MAXTMUM SLUDGE STORAGE LEVELS

Sludge accumulations should be removed once they reach indicated maximum storage levels,
because failure to do so could result in lowered treatment efficiency, and possibly cause serious
damage to the structure of the Rotating Assembly and drive unit. The potential for problems is as
described below and depicted in the attached sketches.

Figure (c) shows a unit operating with sludge build-ups at or near maximum storage levels, This
will cause no problem since the storage heights are designated so that flows through the primary
clarifier will not disturb the sludge layer. Characteristics of wastewater reaching the Rotorzone at
this time (and since start-up) will be in the range of 180-200 mg BOD/1 and 50-250 mg SS/1. The
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supporting structure of the rotating assembly is over designed for the amount of biological build-up
which will occur on the disks under this operating condition, and ¢he shear force of the rotation
through the trough water will limit the thickness of growth,

However, if sludge is allowed to accumulate past designated storage heights, flow through the
primary clarifier will begin to disturb the sludge blanket, and thus carry loads of solids and
dissolved organic matter into the Rotorzone which are not anticipated in the design of the unit
(Figure d). The poliutant load reaching the biomass on the first stage of disks will overfoad that
biomass (in terms of F:M ratio), and force a change in its activity and growth. The biomass
becomes more gelatinous, and does not shear off as well with disk rotation. Additionally, the
biomass will readily adsorb and entrap the extra solids with the sum effect being an increase in
weight on the rotating assembly that considerably exceeds that which ils design is based on.

This tendency reaches its extreme if sludge is allowed to accumulate to the point where it will be
disturbed by-, and caught up in -, the re-circulation pattern created by the two slots in the trough on
the first section of the Roiorzone (see Figure ¢).

The sludge will have characteristics in the order of 20,000 mg TSS/1 and 10,000 mg BOD/I, so it
is obvious that even a minor amount of this material caught up in the re-circulation flow will
significantly increase the concentration of the waste stream entering the Rolorzone. If, for
example, the sludge was caught up in the recycle flow at a ratio of as little as 1:10 or F:15, the
resulting concentration would be sufficient to produce a considerable first-stage overload on an
amount of disk area selected based on normal concentrations.

The resilting build-up of poorly-shearing gelatinous biomass and trapped solids would pose a
serious potential for strain on the drive unit, and for structural damage to disk bank assemblies and
shaft, in spite of them being considerably over designed [or koads anticipated in normat operation.

Clearly, these potential problems should be avoided by the removal of sludge once it reaches the
level specified as maximum for the ROTORDISK® unit in question.
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3.5-FRONT VIEW SCHEMATIC OF ROTORDISK®

UNIT OPERATING AT-, AND ABOVE-,
RECOMMENDED MAXIMUM SLUDGE STORAGE LEVELS

Figure c-unit operating at maximum sludge storage levels. Neither influent flows, nor re-
circulating flows, disturb sludge blanket.

Figure d- unit operating with excess accumulations. Influent flows may disturb sludge blanket and
increase BOD and solids loads to Rotorzone 1o levels above treatment design.

30



Operation & Maintenance Manual — Sewage Treatment Plant
Version 4; April 2013

Figure e-Unil operating with cxcess sludge accumulated 1o base of Rotorzone. Both influent flows
and re-circulation flows will disturb and carry studge solids, Increase in BOD and solids loads
entering Rotorzone will be substantially above design treatment levels, increase accumulated
masses on rotating assembly, produce potential for damage to structure and drive unit.

3.6 - PUMPOUT PROCEDURES FOR ROTORDISK® TREATMENT SYSTEMS (summary)

Using suction hose, floating or surface scum should be removed first. Place the suction hose
directly to the bottom of the tank and withdraw sludge only, while taking as little as possible of the
volume of waste liquid above the sludge blanket (supernatant).

Move the hose at a multiple number of points along the bottom of the settlement tanks. Do not
wash off biological growth (biomass) on the disks. The exception to this is excess accumulated
biomass on the disks due to an overdue sludge pump-out. Excess accumulated biomass is when a
disk bank is 100% fully covered with biomass and the colour is grey with a slight odour.

Keep a record of all pump-outs to arrive at an actual normal operating interval for sludge pump-
outs. For systems with several flow meters, it is also beneficial to note the total flow generated
between pump-outs.
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3.7 - START-UP PROCEDURES OF ROTORDISK®

WARNING: A VALVE LOCATED AT THE BOTTOM OF THE DENITRIFICATION TANK
AND EQUIPPED WITH A REMOTE ACTUATION MECHANISM WAS PROVIDED WITH
YOUR UNIT. THIS VALVE:

- Needs to be OPEN: when the plant is first filled with water, during draining if the plant ever
requires such operation and during subsequent refilling operations. FAILURE TO OPEN THIS
VALVE DURING FILLING AND DRAINING WILL RESULT IN SERIOUS DAMAGE TO
THE PLANT. This is because, during a filling eperation, the water rising in the PST would
push the denitrification tank upwards while it is empty (this tank wouldn’t have had a chance
to fill with water until the water level reaches the inlet slot between the PST and the aerobic
ROTORDISK®. Th open valves provide a mean of filling the PST and the through
(denitrification tank included) at the same time.

~  Needs to be CLOSED: during normal operation of the plant. Indeed, the denitrification section
contains water already partly treatment thus this water and that contained in the PST shouldn’t
mix. FAILURE TO CLOSING THIS VALVE DURING NORMAL OPERATION OF THE
PLANT WILL RESULT IN A POOR QUALITY EFFLUENT.

The ROTORDISK® sewage treatment plant is based on a fixed film treatment process referred to
as the Rotating Biological Contactor (RBC). In this process, micro-organisms or bugs are attached
and grown on the surface of a media, the quantity of bugs being directly proportional to the amount
of food in the wastewater. When starting up a new system, it will normally {ake about two weeks
to get organic removal from the wastewater and three to four weeks to establish the nitrification
process at normal domestic sewage temperatures, The method of and effluent discharge during
system start-up should be discussed and thoroughly communicated with the environmental
authority. The primary sedimentation tank and RBC of the system should, preferably, be filled with
fresh water before admitting wastewater to the system. A flow less than design is not a problem.
The biomass will develop themselves on the media. If there is a small flow only a portion of the
disk will have biomass. As the flow increases the amount of biomass will increase.

Seeding a ROTORDISK® with activated sludge, although not required, can be accomplished. The
activated sludge should be at the same temperature as the influent. Sudden changes in wastewater
temperature cause biomass sloughing. In most cases, the use of domestic waste as a seed culture
has provided the required biomass for continuous operation. When seeding the ROTORDISK®
with activated studge is decided, the primary sedimentation tank and RBC of the system should
first be filled with fresh water (preferably) and the activated sludge added to the RBC. The RBC
should be rotating at all times. The wastewater introduced 1o the tank needs to have only 20% of
the disks covered with waste. This can already provide the needed wetting and still provide some
time to reach normal operating levels when source flow is introduced. The final claritier does not
need to be filled with anything.
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Alternaicly, seeding can be accomplished using dry bacteria and a seurce ol organic carbon such as
raw molasses or sugar. This can be done, for example, in situations where wastewater or activated
sludge are not available and the plant needs to be ready to treat wastewater very shortly after it
begins receiving it. By simulating the conditions encountered in wastewater (where large anmounts
of organic carbon and bacteria are present), biomass will establish on the ROTORDISK® and the
plant can thus be prepared to work under actual conditions before these are actually encountered.
SEPROTECH SYSTEMS INCORPORATED can help find appropriate supplies of both dry
bacteria and raw molasses.

The preferred start up is the introduction of source wastewater at design or less than design
toading. The disks need to be rotating at all times. When the disks are rotating and wastewater is
introduced the biomass will develop and the pollutants will be removed.

The practice of starting up a sewage plant with a charge of septage or activated sludge may be
appropriate for suspended growth systems where sludge return is an essential and necessary part of
the process. However, start-up with septage is not an appropriate practice for fixed film systems
such as the Rotating Biologicat Contactor process and is not recommended. This is especially true
of the ROTORDISK® process and its static, internal storage of sludge.

Studies have shown that the natural start-up time for a ROTORDISK® is 2 1/2 — 3 weeks (normal
temperatures and BOD reduction only), and that it has already developed sufficient biomass for
50% removals in only | week. These are time frames signilicantly shorter than respective ones for
suspended growth systems. Thus there is little rationaic for “pre-starting” a ROTORDISK® unit
with scptage.

Fusther, seplage contains solids that are already well digested, and therefore not subject 1o further
digestion-compaction in the storage zones. This contrasts to the fresh solids, which will undergo
considerable digestion-compaction in the 6 — 9 months after initial settlement. Therefore, a charge
ol septage would contribute disproportionately to the accumulation of sludge levels, and
necessitate a shorter interval to the first pump-out of the unit.

The ROTORDISK® concepl of static sludge storage contributes greatly to its overall operation and
maintenance simplicity. Following the above guidelines and recommendations will help ensure that
the trouble-free simplicity of ROTORDISK® is maintained.
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4.0 - STORAGE OF ROTORDISK® SEWAGE TREATMENT EQUIPMENT

If the unit is not to be operated for an extended period, then the motor-reducer assembly (drive
unit) should be removed from its mound and stored at room temperature in a reasonably dry area
{unless the whole unit is being stored in such an area).

Additionally:

1. Reducer: The input shaft should be given several turns once a month to re-lubricate the upper
bearings.

NOTE: Some reducers are shipped to site filled with syathetic tubrication. Otherwise. fill the reducer
with the lubricant (see reducer section of installation & maintenance instructions).

2. Motor: The motor has a tendency to take on moisture when not in operation. It requires no
attention during storage, but before it goes into operation the insulation should be measured using a
Meger. It should be at lcast 1.0 mega-ohm, If below 1.0 mega-ohm, it has taken on excessive
condensation, and must be dried out before being operated. (Note: any electrical contractor or
repair shop commonly understands these terms and procedures).

3. Support bearings on main ROTORDISK® shaft(s) should be re-lubricated prior to start-up.

4. The system should not be installed and operated in water. In the absence of sewage inputs and
normal biclogical activity, freezing and consequent mechanical damage would be a distinct
possibility. Water level in the primary seftlement tank to be dropped to below the bottom of the
Rotorzone tank level, if freezing of the tank contents is possible.

50 - ASSEMBLY PROCEDURE OF ROTORDISK® COMPONENTS SUPPLIED BY
SEPROTECH SYSTEMS INCORPORATED

1. Upon receipt of mechanical components:
a. Check packing list for any missing items on delivery.

b. Motor/Reducer is shipped loose, for assembly on the reducer flange. The reducer is
shipped completely filled with synthetic lubricant.

¢. Bearing components are shipped as a set. Open only when ready for assembly to avoid
moisture contamination.

d. Chain and sprockets are shipped as a set. Check for the following:

-L.arge sprocket bushing (0.D.) fits into the large sprocket bore.
-Large sprocket bushing bore (1.D.) fits the Rotordisk® shaft drive end.
-Small sprocket bore (1.D.} fits on the reducer output shaft.

-Cottered chain fits or matches the teeth on the sprockets.

¢. Coupling (applicablc only to split-shaft ROTORDISK® is shipped as a set. Check the
coupling hubs to ensure they fit the center stub ends of the ROTORDISK ®shafts.
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f. Disk banks are shipped pre-assembled on the shaft by SEPROTECH SYSTEMS
INCORPORATED and are shipped on A-frames. Handle with care, as the Fiberglass of the
disk banks is brittle.

g. Hardware (bolts, nuts, washers) for mounting the following items are provided:
-Bearings
-Reducer
-Recycle trough

2.1t for any reason, the diskbanks must be removed from the shafl, the procedure for remounting
them is as follows:

[f disk banks are 5 fi. in diameter or larger (supplied in semicircular sections)

Mount them on shafi(s) as shown on Dwg# GL-28D, with 1/2-20NFXi-1/2 Bolts. Conngct two
half sections with two connecting plates (see sketch of typical mounting details) Remove cuter nuts
on required tie rods, fit connecting platc on tie rods over the end plates, then fasten them together
with nuts and washers.
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Figure [ - typical mounting of disk banks on the shaft(s).
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Figure g - exploded view of disk bank mounting parts.

3. Mount Bearings on Shaft(s).

a) Bearing should be mounted at the centrc of stub end. Follow bearing manufaclurer’s
installation instructions.

b) Use of the bearing fixing rings: one bearing of each pair is “fixed”, the other “floating’”.
Install the fixed bearing on the drive end of the shaft and the floating bearing on the non-
drive end.

NOTE: All bearings mounted on tapered slecves have (o be driven up the laper to the tolerances given in
the manual, using a bearing lacking tool or equal. See nstallation, operation and maintenance instrictions

section of this manual regarding bearings.

4. Mount coupling hubs on their respective shafts (if applicable) so that hub face is flush with the
end of its shaft (for direct drive and ‘L’ models). See installation, operation and maintenance
instructions section of this manual regarding couplings.

5. Install shaft(s) in ROTORDISK® tank.
6. Mount small sprocket/coupling hubs on reducer output shaft {whichever is appticable).

7. Install Reducer-Motor Assembly in place. The reducer comes completely filled with synthetic
lubricant. Ensure that the breather plug {mounted on top of one of the reducer oil intake ports) is
installed on the reducer, after it is mounted on the ROTORDISK®. [t is recommended that the
motor be mounted into the reducer prior to assembly into the ROTORDISK® tank. Allow for
some play in the reducer mounting bolt tightness so the chain tightness can be adjusted later.

8. Connect sprockets with chain. Check the axial alignment of the sprockets while tightening the
chain. Tighten the previously loosened reducer mounting bolts after the sprockets are aligned and
sct in place. See installation, operation and maintenance instructions scction of this manual
regarding roller chain drives.
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9. Connect two coupling hubs, grease, and fit coupling cover (if applicable). Before mounting,
check bore on both hubs to match the shafi diameter. See installation, operation and maintenance
instructions section of this manual regarding couplings.

t0. Mount the stainless steel recycle trough on the ROTORDISK® tank with the bucket opening
points to the proper rolation of the shatt.

TIE RGO LOCK WASHER

TE ROD WASHER
1E RCL HEC NUT —\ / /—L.M.ST CISK BANK

REGIRGULATION BUCKET .

RECRCULATION TROUGH —\
— RECIRCULATION TROLIGH
g HEX BOLT & NUT
RECIRCULATION TRGUGH
FLAT WASHER

QUTLET FROM
RATOREISE UNT

ROTORZONE

\— IMLET SLOT

NOTES:

1. Foliow manufacturers instructions in the "Installation, Operation & Maintenance Manuais"
included by SEPROTECH SYSTEMS INCORPORATED for mounting bearings, couplings (if
applicable), reducer, sprockets and chain (if appliicable).

2. Make sure all setscrews on sprockets and coupling hubs; bolts on reducer and bearings, are all well
tightened before machine goes into operation.
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6.0 - ROUTINE MECHANICAL MAINTENANCE OF ROTORDISKE SEWAGE TREATMENT
PEANTS

6.1 - MOTOR:
I motor is equipped with grease littings and relief plugs, it should be re-lubricated using a low-

pressure gun once a year with Shell Alvenia R2" prease (DO NOT OVER-LUBRICATE). There is
no lubrication required for motors without grease fittings and relief plugs

6.2 - REDUCER:

Reduction gear on ROTORDISK® units is filled with synthetic long life lubricant. No inspection or
maintenance outside of periodic visual inspection is normally required. If there are no evidence of oi!
leaks on the seals, the synthetic lubricant must be changed every five (5) years for ROTORDISK®
units running 24 hours a day.

Reduction Gear on medium and large ROTORDISK® size units are filled with Shell Tivela 75 oil and
does not require oil changes (permanent lubrication). Periodic visual inspection is required. Check oil
level and top up to required level with same oil, if necessary.

6.3 - BEARINGS:

Lubricant will deteriorate in time and rate of deterioration is a function of the operaling conditions
encountered. Lubrication cycle can be determined by analysing the samples taken near the bearing,
See bearing manufacturet’s maintenance instructions.

6.4 - SPROCKETS AND CHAIN:
(Applicable to non-direct drive ROTORDISK® units)

Chain drive should be inspected every six- (6) months for following points:

- If' Chain is covered with grit or chips, it should be cleaned in kerosene and re-lubricated.

- Inspect oi! for contamination, such as chips, dirt or grit. Reptace oil if necessary (Oil with viscosity
of SAE30 at ambient temperature 40" to 100° F is recommended).

- Milky white colour of the cil is indicative of flooding. Replace oil and determine the cause of the
flood.

-Check Chain tension and adjust if required.
6.5 - COUPLING:
(Applicable for direct drive ROTORDISK®)

Coupling should be checked for Jubricant level. Lubricant is to be added if required. Re-lubrication
with NLGI#2 or LTG Grease once a vear is usually adequate.
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7.0 - TROUBL SHOOTING

7.1 - MECHANICAL HARDWARE

TROUBLE PROBABLE CAUSE CORRECLIVE ACTION
Noisy chain 1. Loose chain i. Tighten ¢hain

2. Faulty tubrication 2. Lubricate properly

3. Misalignment 3. Correct sprocket alignment

4. Worn Parts 4. Replace worn chain

5. Moving parts rubbing stationary puris 3. Align & tighten chain to clear oil bath
Rapid wear on chain |. Faulty tubrication 1. Lubricale properly

2, Louse or misalign parts 2. Align & tighten entire drive
Chain climbing sprockels 1. Worn oul chain and sprockets 1. Replace wom out parls

2. Laose chain 2. Tighten chain
Stiff chain 1. Misalignment 1. Correct alignment

2. Worn out chain or sprockels 2. Replace worn out parts

3. Faulty lubrication 3. Lubricate propetly

4. Rust corresion 4. Clean and lubricate

Noisy Bearing

Rollers ar bearings damaged

Replace bearing canridge

Bearing grease discotoured or
mixed with water

Insufficient greass in the beurings

Purge bearing with grease and increase
tubrication interval

1ol bearing

. Improper lubrication
Rollers or bearing race damaged

[

. Purge bearing with grease and decrease
lubrication interval
Replace bearing cartridge

I

Reducer temperature rises

above 200 degrees Fahrenheil.

Oil level wo high or too low

Muintain proper oil level

Qil feakage from reducer

. Qil seals need to be replaced
Ventilators/breather plugged causing
pressure build-up inside the reducer.
Qil level too high

r

Replace oil seals
Clean Ventilators
Correet 0il level

wr b

Noisy reducer

Bearing failure

Misalignment in worm gear inside
Coupling between motor and reducer
warn out and misalign

il o

Check bearings and replace it necessary
. Align worm gear shafts,

bl bl

Align coupting hub vertically

Replace coupling between motor and reducer.

Nolsy Motor

Bearing domage

Replace damaged bearings

Mator overheating

Reduccer overheating

Cooling lins on motor are clogged
Overload

Rotor rubbing on stator

Over greasing or lubrication

By —

W

. Cheek reducer

Clean fins

Check for excess friction or imbalance
Replace bearings

. Avoid packing grease 100 tightly

Motor won’t start

Power trouble
Single phasing at station
Fuse blown

Lk =

Check source ol power supply

B e e

Check starter windings

Do not try to make it go and “fry™ motor.

Knocking/rumbting on motor
bearings

. Bearing worn due to lack of
lubrication or excessive mechanical

overload

. Bearings slack in housing

3. Replace tuse

1. Replace bearing and pul new grease of
recommended prade,

2, Fir new end shields

Rotordisk® shaft doesn’t turn

. Power failure

. Motor failure

. Reducer lailure

. Chain drive failuwre

e L

1. Check power supply

2. Check and replace motor and bearings.

3. Check teeth worn gears and bearings.
Replace necessary parts

4, Replace chain
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ROTORDISK” TROUBLESHOOTING GUIDE

Cause

Corrective Action

1. Slime on media appears
shaggy with a brown colour

2. Black slime growing on
disks

3. Rotten egg or other
obnoxious odors

4. Development of odors and

white biomass over most of

the media serface

3. White slime

6. Sloughing or loss of slime
{biomass)

PROPER OPERATION

Solids andfor BOD overloading

Solids or BOD overloading

[

Septic influent wuslewater or
high hydrogen sulfide or
sudfate concentration

Overload first stage

Bacteria that feed on sulfur
compounds. Also, indostrial
discharges containing sulfur
compounds may causc an
overivad

Gircase on the disks

Toxic or inhibilory substances
in influent, including ahrupt
pH changes

Variation in flow ot organic
loading

NO PRODBLEM. NORMAL CONIMTION

T

c.
d.

Pre-aerate RBC influent

For severe organic overloads, increase recycle rate
De-sludge unit

Place another RBC unit in parallel

See Problem 2, solutions a, b, ¢ and d, above

B

Determine the cause of the problem and correet it
at source. For example, acrale equalization lank
Pre-aerate influent wastewater

Delermine the cause of the problem, possibly with
the addition of chlorine or hydregen peroxide;
potassium permanganate has also been used

Check dissolved oxygen levels lo conlirm overload
problem
Inerease number of recycle huckets

See Problem 2, solutions a and b above

Remove greuse al source
Install grease traps

Eliminate source of tokic or inhibitory
subslances
Reduce peaks of toxic or inhikitory
substances by carcfully regulating intlow to plant
Dilute influent using plant effluent or any
other  source of water
See Problem 7.4

During low tlow or [sading periods. pump lrom
seeondary clacifier or 4th stage RBC unit effluent
to recycle water with food and dissolved oxygen
through the RBC unit

During high New or loading conditions, attempt

to throttle plant inflow during peak periods

FFor severe organic under loads, add a cheap source
of soluble carbon in the PST such as molasses
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ROTORDISK® TROUBLESHOOTING GUIDE

Cause

Corrective Action

7. Decrease in process
etficiency

& Accumulation of solids and
clogging in the RIBC system

9. Floating or rising siudge in
the sccondary clarifier

10. Excess shaft weight or
biomass thickness

1. Shaft rotation nonr-uniform
or “jerky”

4.
5.

Reduced wastewater
lemperature

Unusual variations in flow or
organic loading

Sustained {fows or loads above
design levels

High or fow pH values

Improper rotation of media

Solids removal in pre-treatment
steps is not adequite

Removal of sludge from the clarifier

is inadequate

2

3

Organic loading 100 high

Stage lpading too high

Inorganic solids accumulation
because of inadequate pre-
treatment

Accumulation of mincrals

Digester supematant adding
cxeessive BOD or sulfides

Notmal variations in balance

Uneven biomass weight due to
power oulage

&=

Decrease air opening in RBC building
Heal air inside RBC unit cover or building

Sec Problem 6, cause 2. solutiens a4 and b uhove
Install additional (reatment units

Adjust pH (o near neutral
Inspect chain tension and adjust

Improve pre-treatment elficiencies

Provide supplemental acration to help prevent
solids from settling

De-sludge primary tank

Increase the duration of pumping sludge from the
clarifier
Remove sludge from the clarifier move ofien

Decrease organic loading

Increase number ot reeyele buckets

Check primary treatment and gril removal
equipment for proper operation

Use chemical pre-treatment (o eliminate minerals

Modify supernatant pumping frequency

Time rotation by quanters. A difference of less
than 3 seconds in quarter rotation time is normal

[{"severe, shut unit down and wash down disks
Turn of! the unit temporarily and rotate manually
10 uniformly wet biomass growth before restarting
Deceease or stop How of wastewater to aflected
units

Contaci manutacturer {or assistance
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ROTORMSK® TROUBLESHOOTING GUIDE

Problem Cause Corrective Action
12. Effluent quality apparently 1. Organic ioading toc high a.  Add additional operating RBCs
below requircments b, ldentily cause of additional loading and eliminate

il source
¢.  Add supplemental air o RBC trough

[

Sampling or testing procedures  a. L aitrilication is occurring, analyye for carbon
inaccurate BOD only by using nitrification inhibitor
b, Check for contaminated dilution water, sampler
lings, or improper sampling storage

3. Inadequate secondary clarifier  a. Clean and de-sludge clarifier
operation b, Modity sludge removal procedures to eliminate
BOD kickback
¢ Install llters atier claritier
d.  Increase alum dose w enhance focculation

4. Anaerobic solids in the RBC = [lush or drain lanks
tanks producing BOD

kickback
3. Snails or other nuisance Nutritiona! and conducive 4. Addition of controlled dasages of chlotine.
organisms in RBC tanks environment lor reproduction of Physical removal may be required with taking units
hard-hodied shell snails (/7 - ', out ol service temporarily
in size) b, Contacl manutacturer

Contact SEPROTECH SYSTEMS INCORPORATED for advice on how to resolve problems related to the process before
making changes to the process or equipment.

Adapted from Water Pollution Control Federation “Manual of Practice OM-107, 1988.
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8.0 - MAINTENANCE PROGRAM — De’s and Don’ts

8.1-DO'S

Do use biodegradable soap if at all possible. The system will, however, handle a certain amount of
normal soap.  When laundering clothes, please follow manufacturer's instructions regarding
quantity of detergent. Excessive use of detergent can cause adour in the system.

Do put large amounts of grease in a container and dump in garbage. The system will handle a
certain amount of fat and grease. If a tile bed is used and if fats and grease get into it, they may
plug the pores of the soil and scat up the bed. Never put large amounts of grease (i.e. old grease
from deep fryer) into the sewer lings.

Have your system pumped out a minimum of once a year to remove sludge and scum to maintain
top operating treatrnent in your system and filtcr bed.

For small systems equipped with a service hatch, keep the service hatch above the ground. Do not
let run-off water enter system, as this will cause hydraulic overload.

If a tile bed is used, do keep traflic such as cars, snowmobiles, etc_, away from the system bed
areas as they will break pipes and seal the soil over the bed.

If atile bed is used, do leave the raised filter in place without disturbing it. The filter is specifically
designed to provide maximum dispersal of the water. Altering it by adding fill, covering it up or
changing in any way may destroy its water dispersal characteristics and result in bed failure.

If a tile bed is used, do encourage a growth of ground cover over the filter bed as it helps disperse
water by evaporation and transpiration.
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8.2 - DON'Ts

EJI

Do not put non-hiodegradabie materials downs the drain, put them in the garbage, these inciude
any plastics, rubber, disposable diapers, sanitary napkins, rubber goods, cigarettes, children's toys,
cellophane, ete. They will plug the system, and a pump out will be needed.

Do not put harsh chemicals down the drain.  They will kill the bacteria necessary for efficient
treatment. These include acid or caustic cleaners, gasoline, ail, turpentine, photographic chemicals.
ete. Disinfectant and chlorine bleaches should be kept to domestic uses.

Do not Icave taps running or faulty toilets. The excess water may overload the system and, if used,
tile field causing breakowt and poor treatment.

I you do not have access to workers with appropriate training, do not attempt to fix the mechanical
parts yourself, Your dealer is trained to repair your plant and work safely with electrical and

mechanical components. Call him if you have a problem or concerns.

Do not connect any other electrical load to the fuse or breaker feeding the plant as it wili cause
damage to the controls.

Never put large amounts of grease (i.e. old grease from deep fryer) into the sewer lings,

YOUR CO-OPERATION WITH RESPECT TO THE ABOVE POINTS SHOULD ENSURE

TROUBLE-FREE OPERATION OF YOUR TREATMENT PLANT AND WILL BE GREATLY

APPRECIATED.
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9.0- INSTALLATION, OPERATION AND MAINTENANCE INSTRUCTIONS FOR VARIOUS
MECHANICAL PARTS OF THE ROTORDISK® AND OTHER EQUIPMENT SUPPLIED

9.1 - INSTALLATION & MAINTENANCE DETAILS FOR ROLLER CHAIN DRIVES

CHAIN TENSIONING:

The proper fit of a chain may be obtained by adjusting the sprocket centres. When a chain is
correctly tensioned, the total mid-span movement (double amplitude) in the slack span should be 4-
6% of the span length for normal drives.

Where there s no adjustment means, adjustment may be made by removing links to compensate
for elongation due to wear (Drives with [ixed centres). Proper lubrication and proper drive
maintenance may minimize chain wear.

LUBRICATION:
Although many slow-speed drives operate successiully with little or no lubrication beyond the
iniliat factory lubrication, proper lubrication will greatly exiend the useful life of every chain drive.

A good grade of clean petroleum oil without additives, free from fiowing at the prevailing
temperatures should be used.

Chain drives should be protected from abrasive and corrosive conditions, and the oil supply kept
free of contamination. Periodic oil change is desirable. The lubricant viscosity recommended for
ambient temperature 40 - 100°F is SAE 30.

OIL BATH:

With bath lubrication, the lower strand of chain runs through a sump of oil in the drive housing.
The oil level should reach the pitch line of the chain at its lowest point while operating. Only a
short kength of chain should run through oil.
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INSTALLATION RECOMMENDATIONS:

Shafting, bearings and foundations should be supposted rigidly to maintain the initial atignment,
Roller chain should be free of grit and dirt. Wash the chain in kerosene when required. Re-
lubricare!

Misalignment results in uneven loading across the width of the chain and may cause roller link-
plate and sprocket tooth wear. Drive alignment involves two things:

a) Parallel shaft alignment: Shafts should be parallel and Jevel.
b) Axial sprocket alignment: Sprocket axial alignment can be checked with a straight edge, which
will extend across the finished sides of the two sprockets.

Normally, it is good practice to align sprockets as close to the shaft bearings as possibie.
Installing the Chain: Recheck all preceding adjustments for alignment and make sure all setscrews,
bolts and nuts are tight. Fit chain around both sprockets and bring free ends logether around one

sprocket for connection.

Chain Tension: Check chain tension (o be sure that the slack span has 4-6% mid-span movement in
horizontal drives.

Recommended Possible Mid-Span Movement AC

Drive Tangent Length Between Sprockets
Center-Line

57 U8 15 207 307 40” 60” 80" 100”7
Horizontal o 45 257 57 757 1" 1.5 2" 37 4" 5
Vertical o 45 127 25" 38~ 57 757 17 1.57 27 2.57

taut span

small sprocket

large sprocket

AC =Total Possible Mid-Span Movement
Depth of Free Sag = .866 AB, approximately
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MAINTENANCE RECOMMENDA TIONS:
Regular maintenance schedules should be foltowed for all chain drives. Each drive should be
inspected every six months. At each inspection period the following points should be checked:

a) Check Lubrication: [f chain is covered with grit or chips, it should be cleaned in kerosene and
re-lubricated before reinstalling. With bath lubrication, oil should be maintained at the proper
level, as shown in lubrication instructions. Add oil if necessary. At cach inspection, oil should
be checked for contamination, such as chips, dist or grit.

b} Check sprocket atignment: If the chain is properly aligned, no wear will show on the inner
surfaces of the chain roller link-plates. If wear is apparent, this is evidence that sprockets are
misalign and should be realigned as cutlined in the installation instructions to prevent further
chain and sprocket wear.

) Check sprocket tooth wear: I sprocket shows evidence of wear high on the sprocket teeth, this
is cvidence of excessive wear in the chain and the chain should be replaced. If the sprocket
teeth are severely worn, the sprocket should be replaced. Do not run new chain on worn
sprockets.

d) Check chain tension: At each inspection period, the chain tension should be adjusted. If

excessive slack has accumulated which cannot be removed by available shaft centre adjustment
(i.e. by moving reducer away from large sprocket using chain tensioning boits), twa or more
pitches of chain should be removed and chain recannected.
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9.2 - PROCEDURE FOR ASSEMBLING BEARINGS AND PILLOW BLOCKS

Shaft Preparation
Clean shalt and remove any burrs or sharp edges. Check the shaft diameter to given specifications.

Seal Installation
Place seal, which consists of: Double lip ‘G’ type scal

9.2.1 - MOUNTING OF BEARING ON SHAFT

Adapter Sleeve Mounting

Position adapter sleeve on the shafi to correct location with respect to required bearing centerline.
A smear of Jubricating oil {SAE 10 or 20) applied to the sleeve outside diameter surface results in
easier bearing mounting and removal. (For pillow blocks mounted close to a pulley hub or similar
obstruction, mount the adapter sleeve with threads inboard for casy removal. Remember to slide
lock-nut, lock-washer and bearing onto the shaft before positioning the sleeve.)

NOTE: All bearings mounted on tapered sleeves have to be driven up the laper to the iolerances given
in SKI” tables, (o ensure correct fits. Spherical roller bearings can be measured between the
unloaded rollers and the outer ving sphere surface.

Un-mounted Clearance, Spherical Roller Bearings

Measure the un-mounted internal clearance in the bearing by inserting and sliding progressively
farger fecler blades the full tength of the roller between the most vertical unloaded rollers and the
outer ring sphere. Never run the roffers over the fecler blade, as the wrong value will be obtained.
Record the measurement of the largest size blade that will slide through. This is the un-mounted
internal clearance.

Bearing

Mount the bearing hand tight on the adapter sleeve. Be sure the large end of the bore of the inner
ring matches the taper of the adapter. To avoid damage to the bearing it is most important during
this and subsequent operation that the shaft is blocked up so the bearing is unloaded. Do notapply
lock-washer. Drive up procedure may damage it.

Bearing Drive Up. Spherical Roller Bearings

Lubricate the face and thread of the lock nut and apply to sleeve with chamfered face toward the
bearing. Tighten the lock nut. Do not attempt to tighten the lock nut with a hammer and drift (use
praper wrenches). the lock nut can be damaged and chips can enter the hearing. Further tighten the
lock nut and measure the internal clearance untit the internal clearance is less than the un-mounted
clearance figure by the amount shown in the attached table (see last page). Finally, remove lock
nut. pesition lock washer with outer tangs facing away from the bearing, and inncr tang properly
seated in the slot provided in the adapter. Replace lock nut and tighten until firmly seated.
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9.2.2 - PREPARATION OF PILLOW BLOCK HOUSING

Checek to be sure all pillow block parts are free of burrs and are completely clean. Internal surfaces
should be removed. Apply a thin coat of grease to the bearing seat in the base. Fit the bearing and
scal inserts into the pillow block base, being careful not to damage to O-rings. For assembling
larger sizes where hoists must be used, it may be convenient 1 seat both bearings into their
housing bases simultancously.

FIXING RINGS
On each shafi one bearing is generally “Held™ and other bearings are “Free”, to permit shaft
expansion. For “Held™ bearing housings, use two fixing rings. Place one on each side of bearing.

CAPPING THE PILLOW BLOCK

Place the cap on the base so that the dowel pins in the base align with the holes in the cap, being
careful not to damage the O-rings. Caps and bases are nol manufactured for interchangeabie
assembly. They must be kept together. Install cap-bolts with lock washers and tighten securcly.

GREASE LUBRICATED BLOCKS

Lubrication Notes

Grease Lubrication

If grease is used as a lubricant, it should be smeared between the rolling elements and worked in.
The lower half of the housing should be packaged '/ to /4 full.

9.2.3 - PROCEDURE FOR APPLYING LUBRICANT TO BEARINGS AND PILLOW
BLOCKS

Pack each bearing as completely full of the specified grease as possible by swiveling the outer ring
open and rotating it as necessary to inject the grease. Then, swivel the outer ring closed being
careful not to use force in the event a roller end catch the comer of the outer ring sphere.

B) Before assembling the pillow block cap to the base, and after completing bearing and base
assembly, fill '/2 to */; of the pillow block base with the same lubricant that was used to pack the
bearing.

9.2.3.1 - LUBRICATION PROCEDURE TO BE USED AT START-UP
A) All pillow block assemblies that have not been prepared for stage are ready for use, assuming
the installation procedures have been correctly followed.

B} While shaft is rotating, lubricate each seal through the outside lubricant fittings until grease is
seen emerging from the labyrinth areas. Make sure the outside of the lubricant fitting is clean
before applying grease.

9.2.3.2 - RE LUBRICATION

Lubricants deteriorate in time, and the rate of deterioration is a function of the lubricant used at the
operating conditions encountered.  Determining the re-lubrication cycle depends on sampling the
grease and analysis of the samples.  Provisions must be made to adequately evaluate the
contamination by solids. Samples for grease evaluation should be taken from near the bearing. and
evaluation of the samples should dictate the re-iubrication cycle.

Remove caps once a-year and re-apply new grease,

Each seal assembly should be Tubricated once a month, while the bearing is rotating, with the same
grease that is used in the bearing.
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9.3 - GREASE CLASSIFICATION

Gil Viscosity Saybolt Second (approx. S8U)

Class Type of Base (1) @ 100 F @20 F NLGI (2} Grade
A Lithium or Equal 200 - 500 48 ~ 558 0
B Lithium or Equal 400 - 600 SB-68 !
C Lithium or Equal 800 - 1.000 75-82 )
3] Lithium only 800 - 1,000 75--82 2

COrease requirement from above
Operaling emperatre of | Low {5} Medium High Suggesled Re-lube cycle
bearing (4}
0-70 AorB 6 - 12 months
70-120 BorC 6 — 12 months
120 -- 160 BorC CorD(6) D7) 2- 3 weeks
160 — 200 C Cor D6 D7 I - 4 wecks
1) Calcium Complex Greases NOT recommended [or spherical roller bearings.
2) National Lubricating Cirease Institute Consistency Code.
3) Delimition of speed catcgorics:

Low: up to 1/4 ol catalog speed limit for static oil lubrication.
Medium: 1/4 to 1/2 catalog speed limit for static oil lubrication.
High: 1/2 to Iull catalog speed limit for static oil tubrication.

4) Consult SKF Engineering if temperature is below §F or above 200°F.

5y Extremely slow speed will require special consideration if loads are high.

* Under all conditions, application should be checked using the SKF lubricant iim parameter found in the Engineer Data

Catalog,

0) Use type "C" where foad is heavy, 15,000 hours-rating life or less andfor speed are less thun RPM.

7y Consult SKF Engincering - Grease lube not normally recommended under this combination of operating conditions.

8} Dry ¢lean applications only. For moderate conditions of dint andior moisture, use cvele of 1t 2 months. For extreme
conditions of dirt andfor moisture, use cycle of | week. Vertical applications normally require shorter than normal re-
fube cyche.

N Never mix greases with unlike bases.

1) Remove old grease al least ance a year.
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10- LIMITED WARRANTY

SEPROTECH SYSTEMS INCORPORATED warrants the parts in each treatment plant to be free from
delects in material and workmanship; for a period of 15 months from shipment or 12 months from start-up,
whichever oceurs first, in the treatment of domestic wastewater. Sole obligation under this warranty is as
follows:

SEPROTECH SYSTEMS INCORPORATED shall fulfil this warranty by repairing or exchanging any
component part, F.O.B. our factory, that in SEPROTECH SYSTEMS® judgement, shows evidence of
defects, provided said component part has been paid for and is returned through an authorized dealer,
transportation prepaid. The warranty must also specify the nature of the defect to the manufacturer. New
placed parts are under warranty for one year.

‘The warranty does not cover treatment plants thal have been flooded, by external means, or that have been
disassembled by unauthorized persons, improperly installed, subjected to external damage or damage due
to altered or improper wiring or overload protection.

This warranty applies only to the treatment plant and does not include any other electrical wiring,
plumbing, drainage, or disposal system. SEPROTECH SYSTEMS INCORPORATED is not responsible
for any delay or damages caused by defective components or material, or for loss incurred because of
interruption of service, or for any other special or consequential damages or incidental expenses arising
from the manufacture, sale, or use of this plant.

SEPROTECH SYSTEMS INCORPORATED reserves the right to revise, change, or modify the
construction and design of the treatment plant for domestic wastewater or any compenent part or parls
thereol without incurring any obligation to make such changes for modifications in previously sold
equipment. SEPROTECH SYSTEMS INCORPORATED also reserves the right, in making replacements
of component parts under this warranty, to furnish a component part, which, in its judgement is equivalent
ta the Company part replaced.

Under no circumstance will SEPROTECH SYSTEMS INCORPORATED, be responsible to the warrantee
for any other direct or consequential damages. Including but not limited 1o; lost profits, lost income, labour
charges, delays in production, and/or idie production, which damages are caused by a defect in material
and/or workmanship in ils parts.

This warranty is expressly in lieu of any other expressed or implied warranty, excluding any warranty
of merchantability or fitness. and of any other obligation on the part of SEPROTECH SYSTEMS
INCORPORATED,
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Appendix B : NORDIKeau Technical Support Manual
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1. INTRODUCTION

The operations manual is a practical guide for the operation and maintenance of the
wastewater treatment system, Rotating Biological Contactors type, installed on the
Meadowbank mine site ta treat domestic effluents from the Main Camp and Nova
Camp.

This manual is intended both lo the operator and technical supervisor, It aims to
coltect and condense specific data of works in place. Whenever possible, information
available on previous works has also been collected and grouped together to present
the most coherent overall.

Typically the operaticns manual contains the main works components, and described
its function, its characterislics and its operation. The equipments mechanical
maintenance is briefly discussed, most often in reference with documents provided by
the supplier. Finally, it also includes a method and tools to follow and document the
works’ functioning, including information that must appear in the Daily Operation
Logbook.

The operations manual has been prepared assuming that the staff assigned to the
building installations has a basic knowledge in wastewater treatment and possesses
the necessary qualities and skills to plan and carry out all operating tasks, process
control, and maintenance grouped in this manual.

The operator plays a key role and represents a factor in:

+ The quality of treated water, in connection with the disposal requirements to be
met, among others;

+ the optimization of the operation that can significantly reduce costs (electricity,
chemicals);

« the quality of equipment maintenance which, in turn, direclly affects both short-
term costs (repairs) and the medium and long term (parts or equipment
replacement).

Agnico Eagile Mines- Technical support Section 2 1
(N/R&f - #50255)
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2, PROCESS DESCRIPTION & DESIGN CHARACTERISTICS

21 Process description

Rotating biclogical contactors (RBC) were originally developed in Europe and recently
accepted by America and Asia. The process system is primarily a fixed-film biclogical
reactor consisting of a synthetic medium mounted on a horizental shaft and place in a
contour-bottomed tank. The general concept of rotating biological contactors is to let
wastewater flow through the tank, and to rotate the medium in the wastewater to be
treated, alternatively exposing the medium (and the attached biological growth) to air
and the wastewater. The slowly rotated media are 40% immersed in the wasiewater
for aerobic removal of organic waste by the biological film developing on the media.
The lattice-structured medium, and to a lesser extent the disc structure, is fragile and
should be protected from direct exposure to wind, sun, and weather fluctuation.
Therefore, the media are usually enclosed in a superstructure or individual shaft
covers,

Media rotation can be provided by either mechanical drives or air-motivated rotation.
Rotation not only results in exposure of the fim to the atmosphere as a means of
aeration, but also provides rotational shear ferces for stripping off the excess biomass
on the medium. The stripped biclogical solids are maintained in suspension by the
mechanical mixing action of the rotation medium or by supplemental diffused air,
depending on the driving force of rotation. The air-driven system, in rotating the media
by diffused air generated near the thank bottom, alleviates the development of
undesirable anaerobic conditions, and alsc reduces the oxygen limitation, which often
is the limiting factor in hiological oxidation.

The most important factor affecting performance of the rotating biological contactors is
the biological slime of those microorganisms that grow on a series of thin media, such
as disc, mounted side by side on a shaft. When the process is first started, the
microorganisms in the wastewater begin to stick to the medium surfaces and grow
there until all the media are covered with a 1/16 to 1/8 in layer of hiological slime. The
attached biomass is similar to the biofilm in a trickling filter, except that the
microorganisms are passed through the wastewater rather than the wastewater being
passed over the microorganisms. As with all biclogical units, alkalinity, pH, nutrients,
temperature, oxygen, biomass population balance, concentrations of pollutants, and
50 on, must be acceptable for efficient operation.

Agnico Eagle Mines+ Technical support Section 2 2
{N/Reéf. : # 50255)
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Most organisms cannot tolerate pH levels above 9.5 or below 4.0. In general, the
optimum pH for biologicai growth lies between 6.5 and 7.8 for carbonaceous oxidation,
between 8.2 and 8.6 for nitrification {12), and between 7.2 and 7.8 for denitrification.
An alkalinity deficit can result from nitrification; thus a supplemental alkalinity source
may be required. The inorganic nutrients normally present in domestic wastewater are
sufficient to assure maximum biological growth, provided that all other environmental
conditions are optimum. The nutrient needs should be checked when there is a
significant industrial waste contribution. A suggested ratio of BODs:N:P is 100:5:1.
Wastewater temperatures between 13 and 32 °C have no significant effect on process
performance. The treatment efficiency, however, decreases with decreasing
wastewater temperature below 13 °C. For year-round operation in warm climates, a
simple sun roof is sufficient protection; whereas for year-round operation in cold
climates, rotating biological contactor plants should be weatherproofed.

To achieve high treatment efficiency, the wastewater should be maintained under
aerobic conditions throughout the entire treatment system for carbonaceous and
nitrification. It is suggested that a minimum of 1 to 2 mg/L of dissclved residuai oxygen
be maintained in the tank to prevent oxygen deficiencies from limiting the substrate
removal rate.

Each shaft of medium operates as completely mixed, fixed-film reactor, | which the
biological growth rate and the excess biomass stripping rate are at dynamic
equilibrium. As the treated wastewater and the stripped biomass pass from stage to
stage, the wastewater undergoes a progressively increased degree of treatment by
the specific bicmass found in each stage, which in turn adapt to the changing
wastewater. Microorganisms in the initial stages of a medium, which receive the
highest concentration of organic wastes, are mainly ordinary bacteria responsible for
carbonacecus oxidation. Higher life forms, such as nitrifying bacteria, protozoa,
rotifers, and other predators, begin to appear in subsequent stages, where the
concentration of organic substances gradually decreases form stage to stage.

22 Design characteristics

The sewage treatment plant (STP) has been designed to meet envircnmental
requirements and site conditions.

The STP design includes two (2) parallel biodisks units and has been based on the
following characteristics:

Agnico Eagle Mines» Technical support Secfion 2 3
(NIR&F, : # 50255)
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DESCRIPTION L 333 LJ 100 Total
Number of unit 1 3 4

Average Daily Flow 105 m*/d 3x 27,5 m¥d 188 m*/d
Peak Hour Flow 4 x design 4 x design 4 x design
Influent BODs 250 mg/L
Total Suspended Solids {TSS) 250 mg/L
Total Ammonia 35 mg/L
Ouldoor temperature -4Qto +40 °C
Indoar temperature 1010 25 °C
Operating 24 hr/ 365 day
Process details

Hydraulic loading 105 m3/d 3 x 22,62 mé/d 173 m3d

Bio support media area 3390 m? 3 x 487 m? 4851 m?

Bio support media diameter 2,44 m 1,63 m

Primary clarifier capacity 73.09m? 3xB,82m? 93 55 m?®
Final clarifier capacity 24,72 m? 3Ix388m? 36,36 m?
Biozone capacity 18,12 m? 3x343m? 28,41 o

Agnico Eagle Mines+ Technical support Section 2

{N/Re!. | # 50255)

60



Operation & Maintenance Manual — Sewage Treatment Plant

AlraPuPLS
reLsawanCouU ine.

EXPERTS TECHNIQUES EN GESTION DE L'EAD

Version 4; April 2013

23 Effluent characteristics and performance guarantee

The STP has been designed to meet the effluent characteristics shown in table 2.1 below.

Prior to the construction of the Tailing Storage Facility, the License shall direct the effluent
from Stormwater Management Pound to the monitoring station ST-35, to the northwest
arm of Second Portage Lake and not exceed the government quality limits shown in table

2.1

TABLE 2.1 EFFLUENT CHARACTERISTICS AND PERFORMANCE GUARANTEE

PARAMETER STP Design Government effluent quality limits
Monthly average Monthly average Grab sample

BOD; 15 mg/L 25 mg/L 30 mg/L

TSS 15 mg/L 25 mg/l. S0 mg/L

Fecal Coliforms 200 /100 mL 1000/ 100 mL 2000/ 100 mL

Temperature 10°C

pH 6,0109,5 601095

Agnico Eagle Mines- Technical support Section 2
(N/REF. : # 5(25%)
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3. DESCRIPTION AND OPERATION OF THE SEWAGE TREATMENT

31 Basic description of the sewage treatment plant

The sewage treatment plant has been designed to treat domestic wastewaters coming
from the Main Camp and Nova Camp. As shown in Figure 1, treatment works include the
following components:

Lifting station n° 1

Pumping station n° 1 is adjacent to the Main Camp. It receives grey waters
coming from the kitchens and the laundry. A screen basket is installed in front of
the inlet pipe to hold the unrefined wastes. These waters are currently pumped
downstream to the STP, directly in pumping station n® 3 (LS-3), which insures the
pumping of all effluent (treated or not) toward the Tailing Storage Facility.

Lifting station n° 2

Pumping station no 2 (LS-2) is adjacent to the STP. Il receives sanilary
wastewaters (washbasins, toilets, showers) coming from dormitories of Main
Camp and, still to confim, Nova Camp. These waters are pumped in the
Equalization Tank {EQT) to be processed.

Equalization tank

The equalization tank (EQT) allows lopping flow peaks of the day. Wastewaters
accumulated in this tank are pumped in constant flow towards the rotating
biclogical contactors (RBC). The EQT is currently equipped with four (4) pumps.
Purmps P-1 and P-2 send wastewaters towards LJ-1 and LJ-2 RBC, while pumps
n" 5 and n® 6 are pumping wastewaters toward RBC L.333.

Rotating biological contactors (RBC)

The RBC secondary treatment system is a fixed culture treatment process. The
biological contactor (Rotorzone} is made of several thin plastic disks assembled
around a horizontal axis. Microorganisms responsible for the degradation are
naturally fixed to the disks and form a biofilm of about 1 to 4 mm of thickness.
Approximately 40% of the disks surface is immersed. The disks’ rotary movement
around the axis alternately exposes the biomass fo the atmosphere and the
waslewaters, allowing the aeration and wastewaters mixing. The shearing forces
created by the rotary movement limit the biofilm's thickness and lead to a

Agnico Eagle Mines- Technical support Section 2 6

(N/RET. : # 50255)
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detachment of the excess biomass, which is then separated from the effluent with
the help of a secondary settling tank (final clarifier).

A primary treatment system composed of a settling tank {Primary tank) is located
under the biological contactor to hold fibrous solids, greases, scum, and other
unwanted waste subjected to hang on to the disks.

The freatment system is composed of four (4) biodisks:
» One (1) unit SEPROTECH L333 designed to treat a 105 mP/d daily flow.

» Three (3) units LJ-100 (one is not started yet) designed to treat an 83 m¥d
daily flow (27, 5 m’/d per unit).

UV disinfection

The wastewaters disinfection by ultraviolst radiation is the last stage of treatment
before the treated waters is discharged towards the Tailing Storage Facility. It
consisls of sending wastewaters through a reactor composed of mercury vapor
lamps emitting UV radiations. The radiations have the characteristic to inactivate
the micrcorganisms.

The treatment system is composed of three (3) UV lamps:

¢ One (1) unit TROJAN, UV3000 PTP model, installed at the exit of biadisk
L333

¢ Two (2} units SEVERN TRENT, ULTRADYNAMICS model, currently
installed at the outlet of biodisks LJ-1 and LJ-2. Currently, these units are
not in service.

Lifting station n® 3

Pumping station n° 3 is located inside the WTS. It currently receives the final
effluent of the STP and untreated grey waters from Main Camp and Nova
Camp. Two {2) submersible pumps assure the pumping of these waters
towards the Tailing Storage Facility.

Agnico Eagle Mines+ Technical support Section 2 7

(N/R&F. - # 50255)
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32 Operation procedure

3.21 Lifting station n°® 1

Pumping station n° 1 is adjacent to the Main Camp. It receives grey waters coming from
the kitchens and the laundry. A screen basket is installed in front of the inlet pipe to hold
the unrefined wastes. These waters are currently pumped downstream to the STP,
directly in pumping station n° 3 (LS-3), which insures the pumping of all effluent (treated
or not) toward the Tailing Storage Facility.

The lifting station is equipped with two {2) MYERS submersible pumps. There are level
floats to control stop, and start cycles of pumps. Each pump has a check valve on their
discharge pipe.

Starts and stops levels of the pumps are voluntarily set-up at close intervals to avoid
prolonged operations, which could lead to an overflow of pumping station LS-3. It is also
for this reason that the ball valve on the pumps’ force main (just before LS-3) is
maintained partially closed.

The cleaning operation of the screen basket, which requires the presence of two
employees, is required approximately once a week.

No overflow pipe is present. In case of defaults of the pumping station, overflowing
of the station and sewer system can occur.

322 Lifting station n° 2

Pumping station L3-2 receives wastewaters (washbasins, showers and toilets), of Main
Camp dormitories and, still to confirm, Nova Camp. Pumping station n® 2 (LS-2) is
adjacent to the STP. It receives sanitary wastewaters (washbasins, toilets, showers)
coming from dormiteries of Main Camp and, still to confirm, Nova Camp. These waters
are pumped in the equalization tank (EQT).

This station is equipped with two (2) MYERS submersible pumps that discharge the
wastewater in the EQT. There are level floats to control stop, and start cycles of pumps.
Each pump has a check valve on their discharge pipe.

Agnico Eagle Mines+ Technical support Section 2 9
(N/RE. - #50255)
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Equalization tank

The equalization tank (EQT) allows lopping flow peaks of the day. Wastewaters
accumulated in this tank are pumped in constant flow towards the rotating blokogical
contactors (RBC). The EQT is currently (May 2010} equipped with four (4] pumps. but
twio (21 more pumps will be installed soon to feed the LJ-3 biodisk:

+  Pumps P-1 and P-2 are pumping wastewaters towards LJ-1 and LJ-2;
+  Pumps P-3 and P-4 (fulure) will pump wastewalers lowards LJ-3;
«  Pumps no. 5 and no. 6 are pumping wastewaters oward L333.

Each pair of pumps are equipped with a Doppler Flowmeter GREYLINE, modeal DFM 4.0,
Tha sensor is ixed fo the pipe with coupling material between the sensor lace and the
pipe. Sensor installation with excessive coupling compound can result in gaps or voids in
the coupling amd cause errors or signal loss, Insufficient coupling compound will create
similar conditicns. Cwer time, temporary cougling compowends (e.g. Petroleum Gel) may
gradually sag away from the sensor resulling in reduced signal strength and, finally,
complete loss of signal. Warm lemperatures, moisture and vibration will accalerate this
process. Dow Corning Silicone Compound & 4, as suppliad with the DFM 4.0 {and
available fram Greyline Instruments) is recommendad for semi-pamanent installatons.
Far mare mformation, refer to the GREYLINE instructon manual

Agnico Eagle Mimas- Technical suppont Sectian 2 10

(MR | 8 50255)
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The equalization tank (EQT) has the following dimensions, approximately: 14,3 m x 2,3m
X 2,5 m, for a total volume of 80 m®. The stabilization of the flow is done with the help of
five (5) liquid level floats switches.

Four (4) 10 kW heating elements are installed at the bottom of the EQT to heat
wastewater if required. The number of heating elements to put in service must be set to
maintain a temperature between 20 and 25 °C. Temperature below 15 °C will probably
cause a decrease in microbiological growth on biodisk media and reduce efficiency of the
biological process. Temperature over 30 °C increases the nitrification reactions and the
anaerobic fermentation which can lead to an important pH and alkalinity decrease and
also can, under certain conditions, increase the formation of H;S gas.

A contrel unit allow to adjust the running pumps cycles for pumps n® 1 and n® 2 {towards
LJ-100), and for pumps n° 5 and n” 6 (towards L333).

The current position of the level floats and pumps on/off cycles’ settings ensures an
appropriate storage capacity of about 50 m”.

In automatic mode, the control sequence is currently the following:

Float 1 {low level): low level alarm
Float 2 (stop}). stop pumping
Float 3 (start): Pumps 1 and 2 {54 sec CN, 306 sec OFF)

Pumps 5 and 6 (95 sec ON, 265 sec OFF)

Float 4 (high flow):  Pumps 1 and 2 {162 sec ON, 198 sec OFF)
Pumps 5 and 6 (285 sec ON, 75 sec OFF)

Float 5 (high level):  High level alarm and simultanecus start of the four (4) pumps
as long as the float stays in horizontal position.

If the water level in the EQT remains low, it indicates that the current controls of the

pumps operating time are too high and, consequently, the tank’s equalization function is
useless.

If the water level in the EQT remains very high, it indicates that the current controls of the
pumps operating time are too low and, consequently, the tank's equalization can reach
the level 4 «High Flow» which, obviously, would cause overflowing of station LS-3.

To change the ON/OFF setting cycles of each pair of pumps, you need 1o follow the step
below. The example is for pumps 1 and 2.

Agrnico Eagle Mines+ Technical support Section 2 11
(N/Réf. - # 50253)
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Press on PAIR 1. A new screen (below) will appear.

Press an ADF1 (I's). Increase or decreass the value in the pog-mend 1o increase of decrease the
running time of the pumps (in seconds) during the 380 seconds OMNIOFF cycles.

Agnica Eagle Mines+ Tachmics' suppart Sachion 2 12
(MR - % GOZ5E)
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The five (5) floats level switches must be inspected periodically (once a month). It is very
important 1o keep the floats as clean as possible. Grease can potentially accumulate
around the floats and impede operation.

In order to reduce deposits accumulation in the EQT, the level float n® 2 (stop pump) must
be kept approximately at mid-level of the motor's pumps.

The depth of solids at the bottam of the EQT must be monitored once a month with the
RAVEN slude interface detector.

It is possible to bypass the EQT for cleaning, maintenance, or repairs by closing valve V-
__and opening valve V-__. In this situation, Lifting Station n° 2 wastewaters will be all
pumped in unit L333. A decreasing of the final effluent quality could be observed.

3.24 Rotating biological contactors (RBC)

The treatment system is composed of four (4) biodisks:
s One{1) SEPROTECHL333 UNIT

s Three (3) LJ-100 units

3.2.41 Operation summary

Rotating Biclogical Contactors (RBC) is a secondary treatment plant designed to remaove
organic material. [t is composed of the primary settling tank (PST), the Biozone tank, and
the final clarifier.

Raw sewage is pumped into the PST. Fats, oils and greases (FOG) will float to the top of
the PST. The Biczone location concentrates the scum in the area along the side walls of
the tank. Seitling separates the heavy solids. The clarified water enters the Biozone tank
section through the inlet slot located at the bottom of the non-drive end section of the
Biozone.

This is the first section of four stages in the RBC aeration process. The normal color of
the bacteria in the first stage is dark brown. This is the stage where most of the BOD
reduction occurs. The succeeding stages are mounted on the same shaft. The fourth disk
bank has recycle buckets that introduce both fresh dissolved oxygen into the PST and
nitrifying bacteria present in the recycled water.

Fartially treated water from the RBC now enters the final clarifier which allows gravity
separation of spent biological growth. Spent biomass settles in this chamber. Sludge is

Agnico Eagle Mines- Technica! support Section 2 13
(N/R8f. . # 50255)
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pumped to the primary clarifier

and the supernatant {final effluent) is evacuated to the

Lifting Station n® 3.
J PRIMARY
f STACE 1 CLARIFIER
/
* /
STAGE 2
STAGE 3
= 3
W
STatE 4 JINLET
o .
i FINAL
CLARIFIER
/{
e ,
P s JuuUTLEY

r

3242 Biodisk L.J-100

A) Equipment characteristics

Supplier
Capacity {each unit)

Drive motor and gear

Bearings {fixed)
{free)

Biodisk Corporation

27 500 L/d at a strength of 250 mg/L BOD
Effluent BOD and TSS 20 mg/L

Nord Gear Limited

SK9043.1-80LH/4 Helical Bevel Gear Motor
208 volts, 1 ph, 60 Hz, 1 HP

Rotation speed of the shaft is 4,8 rpm

SKF SNL22518/3.3/116 TG
SKF22518/3,3/16 THL
Bearings are permanently lubricated

Agnico Eagle Mines» Technical suppoart Section 2
(N/Ref. : # 50255)
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Effluent (2} and sludge (1) pumps - MYERS, Model ME5S0S-53

0,5 HP, 575V, 3ph, 60 Hz
Flowmeter (LJ-1 and LJ-2 only) : ENDRESS & HAUSER, Promag 10W
Recorder {LJ-1, LJ-2 and LJ-3) : ENDRESS & HAUSER,

Echograph RSG 30
Electrical controls

The detailed wiring diagram is provided on the inside of the panel and in the operation
manual. All of the electrical power requirements pass through the panel. The panel
has been designed for a 600/120v, 60 HZ.

The pane! has a 200 watt forced air panel heater.
Breaker protection has been provided for all components.

The panel fights will show which equipment is running. Pumps and heaters are
normally left in the AUTO position and the RBC runs 24h/365d in the ON position.

Duplex alternating effluent pump controls are provided with HAND-OFF-AUTO
switches and high water alarm. The floats in the final clarifier start and stop the
pumps. The fourth and highest float allows two pumps to operate at the same time for
high flows. This feature will also start the stand by pump when the primary pump
failed. The third float is for a high water level alarm.

A flashing red light mounted on the top of the control panel is activated by the RBC
drive meotor when the motor amps are too high or too low, or high water and effluent
pump malfunction. The control panel lights will indicate the component that triggered
the alarm.

The tank is heat traced. One additional heat tracing contact has been provided.

Agnico Eagle Mines* Technical support Section 2 15

(N/REF. : # B0255)
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3.243 Rotordisk L333

A) Edguipment characteristics

Supplier : Seprotech Systems inc.
Capacity {each unit) : 105 000 L/d at a strength of
250 mg/L BOD
Effluent BOD and TSS 20 mg/L
Drive motor and gear : Nord Gear Limited
SK9062185TC

Moter TEFC 185 TC Frame
575 volts, 3 ph, 60 Hz, 3HP

Bearings (2) : SKF SNH22524, 4 *"®inches diameter
2) : SKF SNH 22526 4 ™" inches diameter
Coupling m
Sludge pumps (2) : MYERS, Madel
Agnico Eagle Mines Technical support Section 2 18
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B) Electrical controls

Refer to section 10 of the « Seprotech L33 Installation, operation and maintenance
manual » for the detailed wiring diagram. All of the electrical power requirements pass
through the panel. The panel has been designed for a 600/120v, 60 HZ.

Breaker protection has been provided for all components.

The panel lights will show which equipment is running. Pumps, heaters are normally
left in the AUTO position and the RBC runs 24h/365d in the ON position.

Duplex alternating sludge pump controls are provided with HAND-OFF-AUTO
switches. In automatic mode, pumps are controlled by an « ON-OFF » timer located
inside the panel. Sludge pumps have been initially set to operate for 15 sec every 3
hours.

Agnico Eagle Mines- Technical support Section 2 19
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C) What to check

¥ Abnormal Noise (1/ day}

The Bicdisk does not have any noisy components. Check valves are the only noisy
{clunk) compenent. The splash of the disk going through the water is as constant as
the humming of the motor is. Noises should be at a low level and constant. There are
three sources of noise to listen for: the drive, the bearings and the rotating assembly.
The drive motor makes a constant humming. High speed noises are generaly
associated with motor bearings or reducer input bearings. Low speed noises are
reducer output noises.

Bearing noises are often cyclical. The rotation speed of the shaft is 4.8 rpm. Bearing
can also squeak continuously. This type of noise needs to be investigated.

The rotaling assembly consists of the shaft and the disk banks. The disk banks are
baolted to the shaft. Lock Tight is used on the disk collar bolts. Movement in the collar
bolts will loosen the disk bank and allow it to move. This mavement will be evident on
every revolution and may be accompanied by a thud. If left unattended, the loose
compenents will eventual break down. Tighten all components that have any
movement.

v Visual inspection {1/ day)

An experienced operator can tell if the Biodisk is working properly by looking at the
process. The amount of scum, biomass thickness, coverage, texture, colour, odour,
final clarifier scum and time are visual indicators of process efficiency.

Scum will float in the primary clarifier. Scum formation is normal. Fats, oils and
grease (FOG) are not beneficial to biological growth and needs to be removed from
the wastewater flow before the RBC process. The removal happens in the primary
clarifier of the Biodisk. When the scum blanket completely covers the primary tank and
has a depth of about 8", the primary tank may need pumping.

The amount of scum in the final clarifier is an indicator. A small amount of scum is
an indicator that nitrogen gas has being released. Nitrogen gas is liberated in anoxic
environments when a carpon source and nitrates are present. This process is called
denitrification. When more than 50% of the final clarifier is covered with scum, it is an
indicator that the Biodisk may need to have the biosolids and scum removed.

Sludge storage time is directly related to the organic load per day. Lightly loaded
systems have long term sludge storage. Scum, biomass thickness, coverage, texture,
colour, odour and time are all indicators to tell the sludge’s thickness. The removal of

Agnico Eagle Mines- Technical support Section 2 21
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biosolids needs to be addressed. A pump-out truck normally does the sludge removal.
A particular point to emphasize is that the biological growth {biomass) on the disks
should not be washed off.

The thickness and distribution of the biomass is an indicator of plant capacity.
When the flow is close to or at design, the biomass will be 1/8” in the first stage and
progressively less on the following stages. When the treatment is at capacity, biomass
will be evident on the last stage. As the flow is reduced, the amount of biomass on the
disks will be proportional to the loading. At 50% of design, the organic removal
biomass will occupy 50% of the shaft's length. Light brown nitrification bacteria on the
last stage are a good sign. Nitrification does not eccur in the Biodisk until the BOD is
less than 30 mg/L. If the last stage is without obvious biomass, it is 2 good indicator of
complete nitrification.

Biomass colour is a process indicator to the operator. The biomass in the lead stages
will be a medium brown colour. In the lag stages, the disks will be lighter brown when
the system is lightly loaded and heavier colour shows when designed for nitrification.
Colorless or no biomass is a sign of an under loaded system. The appearance of black
and grey patches biomass is not good. Black and grey biomass is an indicator of
arganic overicad and or excessive FOG. This will appear first on the lead stage. it may
be time to have the system pumped out.

Often, black and grey spots are accompanied by gelatinous material. These unhealthy
bacleria hang on the ends of the tie rods. This is also a sign of organic over load, FOG
and excessive use of detergents or cleaners.

The effluent near the outlet at the backside of the final clarifier should be relatively
clear, colourless and relatively free of suspended solids. Clarity can test rapidly by
performing turbidity analysis.

The bearing, gear box and motor have been Iubricated with long life synthetic
lubricants. Look for oil and grease leaks.

v Odour (1/ day)

Odour is evident when dissolved oxygen (DO) levels are low in the RBC. Low DO in
the first stage is an indicator of organic overload. If the problem causing the black,
grey and gelatinous biomass is not addressed, it will lead to increased odour and
process breakdown. The indicators will appear on the first stage and eventually
progress down the full shaft,

Agnico Eagle Mines* Technical support Section 2 22
(N/Ref. - # 50255)
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Odcour under the RBC cover is normally not offensive. A healthy biomass smells like
rich earth or loam. In some application, the RBC has been used as an odour eater. f
the RBC is producing odour, it is an indicator of poor effluent, organic overload or
excessive FOG.

v Water sampling and on site analysis {1/ day}

Dissolved Oxygen (D.0), pH, and temperature analysis must be performed in the first
and last stage of the Biodisk.

The same analysis must be performed on the effluent of the final clarifier. Alkalinity
analysis must also be performed, if required.

For more information regarding procedures and interpretations analysis, please refer
to Section 4 Control Process.

v Monitoring the flow rate (1 / day)

The plant is equipped with three Doppler {3) flowmeters located on the force main of
the EQT pumps. There is also two (2) magnetic flowmeters install on the force main
aof the effluent pumps of LJ-1 and LJ-2 units.

These instruments are equipped with a counter that allows tracking of the total volume
(m?) and pumps flowrate (m*h).

v Determination of accumulated sludge blanket (pericdically)

The sludge blanket in the PST and in the final clarifier must be measure periodically
with the « Sludge Interface Detector ». The sludge accumulation muslt be compare to
the maximum storage capacities listed cn the "Details" section of the general
arrangement drawing for the Biodisk model in question.

Sludge levels should be measured at several locations in each settlement tank to
ensure a reasonably accurate calculation of accumulated volumes. This is required
since sludge accumulation levels are not uniform; being highest at the inlet ends of
both clarifiers, and, below the sict at the bottom of the first section of the Rotorzone.
Once an average sludge height has been determined, multiply it by the surface area
of the clarifier in question to determine the existing volume of stored sludge. Compare
to maximum design capacity listed on the general arrangement drawing. If the
accumulated levels equal or exceed design values, it is time to remove the sludge
from the unit.

Agnico Eagle Mines+ Technical support Section 2 23
(¥Ref,  # 50255)
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Sludge accumulations in PST should be removed once they reach indicated
maximum siorage levels, because failure to do so could result in lowered treatment
efficiency, and possibly cause serious damage to the structure of the Rotating
Assembly and drive unit. If sludge is allowed to accumulate past storage heights, flow
through the primary clarifier will begin to disturb the sludge blanket, and thus carry
loads of sofids and dissolved organic matter into the Rotorzone, which are not
anticipated in the design of the unit.

v Sludge removal {periodically)
L333

A pump-out truck (same type that pumps out septic tanks) normally does the sludge
removal. For the L333 primary settling tank, it is preferable to connect the suction
hose directly to the three (3) PVC pipes connected to the bottom of the tanks and
withdraw the sludge only, while taking as little of the supernatant as possible.

Once the primary sludge is withdrawn from the primary settlement tank, the
supernatant of the secondary clarifier can be transferred to the primary settlement
tank, to expose the secondary sludge. The suction hose should be placed down at a
multiple number of points of the final clarifier (particularly in the corners) to help ensure
complete removal of accumulated sludge deposits. Floating surface scum should also
be removed.

LJ-100

Before withdrawing the sludge of the LJ-100 primary settling tank, it is recommended
to transfer the supernatant at the inlet of other LJ-100 units before connecting the
suction hose directly to the bottom of the tanks and withdraw the sludge only.

The same operation is recommended for the LJ-100 final clarifier.

325 U.V. Disinfection system
3.2.51 Summary
Another step in the STP process is to disinfect the wastewater. This ensures that any
harmful bacteria are destroyed before wastewater is released from the pfant. The most
common method for disinfecting treated wastewater for small treatment plants is to use
ultraviolet (UV) disinfection. UV disinfection relies on the high energy contained in UV light
to destroy the ability of bacteria and other microorganisms to reproduce, thereby,
Agnico Eagle Mines+ Technical support Section 2 24
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effectively kiling them. In wastewater treatment, UV tamps are typically installed in a
shallow contact channel, so as the wastewater passes through the channel, UV light is
shone through the water. The UV lamps are submerged in the wastewater. When
submerged UV lamps are used, they must be encased in quartz tubes {0 prevent
excessive cooling and protected from breakage by a metal grid.

UV disinfection has been proven to be very effective in destraying bacteria in drinking
water and some wastewaters. However, because the UV light must reach the bacteria in
wastewater in order to be effective, wastewater must be relatively clear and free of
turbidity (have few suspended solid particles that give the wastewater a cloudy
appearance). In turbid or very cloudy wastewater, the suspended solid particles will reflect
and scatter much of the UV light, shielding some bacteria in the wastewater from the light
and leaving them unharmed. This will result in inadequate disinfection. For this reason,
UV light should not be used as the sole disinfectant on wastewaters with high suspended
solids concentrations. It should also be noted that, unlike chlorination, UV disinfection
provides no residual disinfection of wastewater. Since waslewater can easily be
contaminated again, it should not be stoered for a significant length of time before its
release back into receiving waters from the treatment facility.

The UV disinfection system must not exceed the following effluent quality limits:

+ Fecal Coliforms : 1000 CFU /100 mL (monthly average)
2000 CFU /100 mL (grab sample)

The treatment system is composed of three (3) UV tamps:

* One (1) unit TROJAN, UV3000 PTP model, installed at the outlet of biodisk L333

o Two (2) units SEVERN TRENT, ULTRADYNAMICS model, currently installed at
the cutlet of LJ-1 and LJ-2 biodisks. Currently, these units are not in service.

Agnico Eagle Mines- Technical support Section 2 25
(N/REL. : # 50255)
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3.25.2 Ultradynamics UV system
A} Equipment characteristics
Supplier SEVERN TRENT SERVICES
Medel - UV Intensity Monitor 8102-DM
Model — UV Reaction Chamber 8102-HO-60
Number of lamps 6
UV lamps rate 9000 hours or 1 year
Capacity 30 m*h (clear wastewater, 65 % T)
Maximum operating pressure 150 psi
Power requirements 240V, 1,3 kW, 5,6 amps
Maximum water temperature 38°C
Ambient temperature 2t043°C
Maximum start/stop cycles 4 per 24 hours
Minimum flowrate (to avoid heat) 0.7 m¥h (3 us galimin)
B) Equipment description

Ultraviolat disinfection performance is moenitored with the UV Intensity Monitoring
System. The Ultraviolet Intensity Monitering System includes a moenitor with digital
display and indicator alarms mounted in a remote cabinet and a sensor assembly
located at the lamp source.

Agnico Eagle Mines- Technical support Section 2 26
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Ultraviolet light intensity is monitored with a submersible UV Sensor designed for
reliability in a water environment. The sensor transmits an electrical signal proportional
to the UV intensity in the channel to the UV intensity monitor. The system is set to
accurately indicate relative UV light intensity on a scale of 0 to 100%, with 100%
representing the UV intensity in normal process effluent with clean quartz sleeves and
new lamps in the UV system. Indicator lights and alarms on the UV intensity monitor
keep the operator informed of UV system performance. The sensor is positioned in a
UV reactor to measure the relative UV energy. Since the rate of quartz sleeve fouling
and the water quality are consistent within the reactor, the readings from the UV
intensity monitor are a good indicaticn of performance.

UV Intensity Monitoring Systems measure relative UV intensity, not actual UV
intensity. A reading of 100% represents the UV intensity registered with clean
quartz sleeves, new lamps and normal water quality. Reductions in UV intensity
are due to lamp aging, fouling of quartz sleeves, fouling of the diffuser on the
sensor, andior changes in water quality (suspended solids and percent
transmission).

When cleaning the UV system quartz sleeve, it is also necessary to clean the UV
sensor probe. Shut off water, relieve the system pressure and/or isolate (valve out)
the UV chamber. Remove the monitor by unscrewing the white retaining nut and
sliding the probe cut of the sensor port. Deposits on the sensor probe are mostly
caused by suspended and dissolved solids and minerals naturally occurring in the
water. This coating can be easily removed by applying a small amount of lemon juice
an a soft dry cloth and gently rubbing the sensor probe until clean, rinsing with hot
water.

Agrico Eagle Mines+ Technical support Section 2 27
(N/Ref. - # 50255)
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Uhraviolet lamps must be replaced every 10 o 12 monlths ol coninuous wse, after
every two (2) vears of intermillent use, of whan the mondor reads B0% ol the mnew
lamp oulput. DO NOT WAIT for the maonitar to cut-off. Aways stock spara lamps.

Operation and maintenancs

Inspecting the Quartz Jackets:

As water passas through the LY unif, minerats, debris and cther matter in the water
will sattle and deposit onto the quartz jackets. This will impair the ability of the UY rays
to penefrate info the water. Therefore, it iz nocessary to detorming a cleamng
schedule for the quarz jackets, and the frequancy wil depend on the specific type of
wiater used at your facility.

If the water has been processed through deionization, reverse osmosis, o distilation,
the cleaning frequency can be set at ance a year. If chear, fresh water is used. the
probatda cleaning fraquency will be anywhere from once every thiry (30) days o onee
aveny six (B) months, You can detarming the cleaning frequancy by visually inspacling
any quanz jacket to see if any debris ar film has satlad on the oulside of the quartz
jacket,

Agrico Eagle Wines: Technical suppart Saction 2 28

(ML - 50255)
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Severn Trent Services suggest to initially scheduling your first inspection after thirty
(30) days of use and after the first month. If the quartz jacket is noticeably dirty, your

cleaning frequency shou'd be shortened; if the jacket is clean, the frequency can be
lengthened.

Cleaning the Quartz Jacket:

To clean the quartz jackets, first turn off the water, disconnect the electrical service
and drain the UV chamber. Next, remove the UV lamps. Then loosen the
compression nut and carefully remove the quartz jackets. The quartz jackets may be
washed with a mild soap and hot water and rinsed clean with hot water. Should this
be insufficient to clean the quartz jackets, use a mild abrasive cleaning agent. Be

careful when cleaning the quartz jacket. It is fragile. Should a quartz jacket be
damaged, it must be replaced.

Other Periodic Maintenance :

4 Cperate the quartz jacket wiper system regularly on manual models

{(push/pull stroke). You cannot overclean the quartz jackel(s).

v The exterior surfaces of the UV unit should be kept clean as part of routine
maintenance. Use a soft cloth and water or any commercial stainless steel

cleaner.
v Inspect for overhead piping leaks and correct as necessary to protect UV
equipment.
v Measure the performance of the UV unit at sufficient intervals to ensure the
effluent meets your requirements.
Agnico Eagle Mines Technical supporl Section 2 29
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3253  Trojan UV system

Ap Equipment charactenistics

Supplier

Model

Mode! — U Reaction Chamber
Murnber of lamps

Number of module

W lamps rate

Capacity

Powver reguirements
Maximum water temperatura
Ambient temperalure
Maximiinm staristop cycles

Minimum flowrals (o svoid heat)

B) Enui n

TROJAN TECHNOLOGIES
V3N PTRP
2102-HO-60

8 T60 hours {1 year)

The Trofan UNVIOOOTMPTR is made of several companents (some of which are

aplianal):

Agnico Eagle Mines- Techivcal supgot Seclion 7
(HIREL : ¥ 50255
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» UV Module
» UV Lamps
* Quartz Sleeves, Springs, Spacers
+ Lamp Holder Seal Assembly
» Effluent Channel
+ Transition Boxes
« Power Distribution Receptacle
« Monitering System UV Sensor
s Level Control Weir
= UV Module rack
UV Module
The UV medule is the basic unit of the flowthrough UV bank. A bank is made up of UV
modules placed in parallel within a single channel.
UV Lamps
Trojan supplied __ inch long UV lamps. The UV output after one year of use is
approximately 80% of the output after the 100 - hour burn-in period. It should also be
noted that frequent cycling shortens the life of the lamps.
Quartz Sleeves, Springs, Spacers
The quariz sleeves are made of Type 214 clear fused quartz circular tubing. They are
rated 89% for UV transmittance and are not subject to solarisation. The sleeves protect
the lamps from breakage and in conjunction with the spacer rings, they provide insulation.
This assures minimum lamp temperature variations, which could affect the lamps
perfarmance.
Lamp Holder Seal Assembly
The open end of the lamp sleeve is sealed with a type 316 stainless steel sleeve nut
which threads onto a sleeve cup and compresses the sleeve o-ring. The knurled surface
of the sleeve nut allows a positive handgrip for tightening; it does not require any tools for
remaval. The lamp is held in place with a moulded lamp holder, which incorporates a
triple seal. The lamp holder seals against the inside of the quartz sleeve to act as a
second seal in series with the external o-ring seals.

Agnico Eagle Mines Technical support Section 2 31
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Another seal on the lamp holder isclates and seals the tamp from the module frame and
all other lamps in the module. If a quartz sleeve fracture happens, the seals of the lamp
holder prevent moisture from entering the lamp module frame and the electrical
connections ta the other lamps in the module.

Effluent Channel (Type K)

The effluent channel is typically made of 14 Type 304 stainless steel gauges, and comes
complete with drain, UV module support rack and downstream serpentine weir.

Transition Boxes (optional)

Transition boxes are conceived to provide transition between the UV channel and flanged
intet and outlet pipes. The inlet transition box helps to ensure a plug flow condition that is
conducive to more efficient disinfections.

Power Distribution Receptacle

The PDR consists of duplex ground fault interrupter receptacle that can be mounted in a
location which allows convenient hook-up of UV Modules. The PDR is provided with a
weatherproof cover. However, direct water sprays should be avoided.

Monitoring System UV Sensor

The submersible UV Sensor measures the UV intensity within each bank of UV lamp
modules. The UV Sensor is mounted on a representative UV lamp module. The UV
Sensor is calibrated in the factory and should not be altered, or its calibration changed.
The monitoring system offers the main following features:

. A UV Sensor that continuously monitors the UV intensity produced in each bank of
UV lamp modules.

. A 3 character display that indicates UV intensity in milliwatt per square centimeter
(mW/cm2). This display will flash when the intensity drops below the Low UV
Intensity Alarm setpoint.

»  Abcharacter dispfay that indicates elapsed time in hours. The Elapsed Tirme display
will flash when lamps will need to be changed in a near future.

Level Control Weir {optional)

A water level control weir controls the effluent level within the UV channel.

Agnico Eagle Mines- Technical support Section 2 32
(N/Réf. : # 50255)
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UV Module Rack

The UV Module Rack is a stainless steel support frame, which supports each bank of UV
modules.

D} Operation and maintenance

To ensure maximum performarice, it is essential that the quartz sleeves containing the UV
lamps are kept clean. If coating is to building up on the sleeves, the amount of UV light
transmitted to water is reduced. The cleaning interval for the UV modules depends on the
effluent quality. Often, a hosing off of foreign matter clinging to the unit may be all that is
required. Qver a period of time, however, a coating will build up on the quartz sleeves and it
will be necessary to clean them thoroughly.

Always clean quartz sleeves when intensity falls below 2.8 mW/cm2. Clean the UV Sensor at
the same time.

CAUTION : Wear cotton gloves when handling quartz sleeves and lamps.

The Trojan UV3000TMPTP sleeves’ cleaning method is to manually hand wipe the quartz
sleeves using a Trojan approved cleaning agent. The cleaning agent is applied using a
cleaning cloth or sprayed on the quartz sleeves, then wiped off. See the Trgjan Instruction
Manual for the complete maintenance procedure.

The crest of the Level Control Weir and the channel must be clean periodically.

Lamps must be typically replaced every 8760 hours of operation (1 year), although the actual
time varies according to the following facters: effluent temperature, power leveis of lamps, and
frequency of switching lamps ON and OFF. To ensure lamps are replaces at the proper time,
it s best to replace all lamps in a scheduled operation, and to maintain a record of lamp
replacement dates and elapsed timing on all lamps.

3.2.6 Lifting station n° 3

Pumping station LS-3 received the final effluent of the STP and grey waters (untreated) of
Main Camp and Nova Camp wastewaters,

This station is equipped with two (2) MYERS submersible pumps and forces back waters
towards the Tailing Storage Facility. Pumps control is ensured by four (4) level switch
floats. Both pumps run simultaneously when the water level in the station reaches the
level switch n° 3. Timers for the pumps’ running time figured on the control panel.

The dimensicns of the wet well are very limited (1,20 m x 0,9 m x 0,9 m), as well as the
pumping flowrate capacity of the station. No overflow pipe is present. Overflowing can

Agnico Eagle Mines Technicaf support Section 2 33
(N/Ref. : ¥ 50255)
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thius cocur, partcularly when pumps upstream are marnually stared for more than a few
minutes. For that reazon, tha ball valves installed on both grey walers 2 inches inket pipes
must b maintaned parially dosed (see pholo below). Futhermore, Mova Camp's gray
walers ara pumpad during the night, & law flow period.

PROCESS CONTROL

Summary

Opsaration of the RBC system is more than “just wming it an and leting run ilsell, Tha
oparator has a number of opticns even n plants with limited fexibilty if he s willing o uss
his ingenuity.

Cerain visual indicators, such as the appearance of diffierent biomass colors, presence of
odours and amounts of solids in the effluent of clarifiers and REC overflow points, give
and indication of how tha procass is working. These have been described in the lesson:
hrowever, they have lo ba related o the individual plant before they have tfrue significance
1 the operatar. They are valuzble and should not be overlooked or discounted.

Additionally, cerain lab tests are also described to tell whether the fist stage is
overlcadead, whether nilrification might be expected in later stages, whether nitnfication Is
occurring and reducing pH, haw much DO is present, etc. Test results should be used 1o

Agriico Eagle Mines: Techma suppor Ssction 2 34
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make process control decisions, not simply to satisfy some regulatory requirement. Use
of this information has been described.

Maintenance must be performed routinely and preventive steps taken to keep the
process healthy. Lubrification of bearings, maintenance of other moving parts such as
shafts, belts, chains, and media are all part of standard operation duties. The importance
of this has been mentioned above.

Finally, the RBC units are depending on the correct functioning of the other processes.
When all the parts of the process reviewed as tools needed to produce the final products,
namely disposable solids and acceptable effluent, the operator can be proud of his job.

4.2 Sampling procedures

The analytical results of a sample are only as accurate as the quality of the sample taken.
If your technique for collecting the samples is poor, then no matter how accurate your lab
procedures are, the results will be poor. Buy sampling according to set procedures, you
reduce the chance of error and increase the accuracy of your samples results.

Wastewater sampling is generally performed by one of two methods:

= grab sampling

= composite sampling

Grab sampling is just what it sounds like; all of the test material is collected at one time.
As such, a grab sample reflects performance only at the point in time when the sample
was collected, and only if the sample was properly collected.

Composite sampling consists of a collection of numerous individual discrete samples
taken at reqular intervals over a period of time, usually 24 hours. The material being
sampled is collected in a common container over the sampling period. The analysis of
this material, collected over a period of time, will therefore represent the average
performance of a wastewater treatment plant during the collection period.

Numercus industry references list various parameters for wastewater testing and whether
samples should be collected using grab sampling or composite sampling methods, For
example, grab sampling aflows the analysis of specific types of unstable parameters such
as pH, dissolved oxygen, chlorine residual, and temperature.

However, the most widely used indicators of treatment plant performance, including BODs
{biochemical oxygen demand), TSS (total suspended solids) normally require the use of a
24 hours composite sampling technigues because routine variations in the volume and
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strength characteristics of incoming wastewater create fluctuations in the quality of
treatment plant effluent. Therefore, an effluent grab sample taken at one specific time
throughout the daily flow pattern will not be representative of the system performance
over the entire day.

In the absence of an automatic composite sampler on Meadowbank site, all the water
samples collected to control and monitor the process are taken using grab samples.

Once a sample is taken, the constituents of the sample should be maintained in the same
condition as when collected. When it is not possible to analyze collected samples
immediately, samples should be preserved properly. Biological activity such as microbial
respiration, chemical activity such as precipitation or pH change, and physical activity
such as aeration or high temperature must be kept to a minimum. Methods of
preservation include cooling, pH control, and chemical addition. Freezing is usually not
recommended. The length of time that a constituent in wastewater will remain stable is
related to the character of the constituent and the preservation method used.

4.3 Sampling points location

In order to make appropriate adjustments to the treatment plant, the operator
should be able to take representative water sample at the following location of
the STP as shown on Table 4.1.
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Table 4.1 Sampling peoints location

Test to perform
Sampling peint Location On site Independant Comments
by operator laboratory
{each day) (each week)
STP Influent pH BODS
temperature coD
1SS
NH3-NH4
P tot
Biodisks (First stage) pH
Temperature
D.O.
Media
observation
Biodisks (Last stage} pH
Temperature
D.O.
Media
observation
STP Effluent pH BODS
Temperature COoD
D.O. TSS
Turbidity NH3-NH4
P tot
NO2-NO3
Fecal coliform
4.4 Analysis results interpretation

There are a number of parameters and analyses that should be tested and tracked,
beyond those required by the Government. This chapter is intended to introduce the
reader to laboratory tests interpretation.

4.41 Independent laboratory analysis results

Biochemical Oxygen Demand {(BOD) is the rate at which micro-organisms use the
dissolved oxygen in the wastewater while stabilizing or breaking down decomposable
organic matter. In decomposition, the organic matter serves as food for the bacteria.
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The BOD is an index of the amount of oxygen that will be consumed by the
decomposition of the organic matter in a wastewater.

The analysis consists of measuring the initial dissolved oxygen concentration in a
water sample, and measuring the final dissolved oxygen after incubation for five (5)
days (BODs) at 20 °C.

The STP has been designed to reduce total BOD of the effluent to approximately 15
mg/L.

The crganic loading apply on a RBC must generally not exceed 5 g BOD / m? of Bio
support media / day.

An increase of BOD on the effluent treated water is a sign of deterioration of the
treatment process.

Chemical Oxygen Demand (COD) is a measure of the water capacity to consume
oxygen during the decomposition of organic matter and the oxidation of inorganic
chemicals such as ammonia and nitrite. Chemical Oxygen Demand is measured as a
standardized laboratory assay in which a closed water sample is incubated with a strong
chemical oxidant under specific temperature conditions and for a particular peried of
time. A commonly used oxidant in COD assays is potassium dichromate (K,Cr,O7) which
is used in combination with bailing sulfuric acid (H.SC,). Because this chemical oxidant is
not specific to oxygen-consuming chemicals that are organic or inorganic, both of these
sources of oxygen demand are measured in a COD assay.

Generally, COD is preferred to BOD in process control applications because results are
more reproducible and are available in just a few hours rather than five (5) days.

The COD test is not a direct substitute for the BOD test; however, a ratio usually can be
correlated between the two (2) tests. This requires COD versus BOD testing over a
specified period of time.

On typical domestic wastewater, a ratio COD/BOD between 2 and 3 is usual. On treated
effluent a ratio COD/BOD between 4 and 6 is usual.

Total Suspended Solids (TSS) are the particles which are either suspended in solution
or slowly settled to the bottomn, Wastewater treatment plants are designed to remove TSS
from wastewater.

TSS of a water sample is determined by pouring a carefully measured volume of water
through a pre-weighed filter of a specified pore size, then weighing the filter again after
drying to remove all water. The gain in weight is a dry weight measure of the particulates
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present in the water sample expressed in units derived or calculated from the volume of
water filtered (typically milligrams per Yitre or mg/L).

Although turbidity purpese is to measure approximately the same water quality property
as TSS, the latter is more useful because it provides an actual weight of the particulate
material present in the sample. In water quality monitoring situations, a series of more
labor intensive TSS measurements will be paired with relatively quick and easy turbidity
measurements to develop a site-specific correlation,

The STP has been designed to reduce TSS of the effluent to approximately 15 mg/L.

An increase of TSS on the effluent treated water is probably a sign of insufficient
sludge extraction in the biodisks’s final clarifier.

Ammonia nitrogen (NH; and NH,") is a form of nitrogen, which is a nutrient necessary
for both ptant and animal life. The Nitrogen Cycle is the natural conversion of nitrogen
from one form to another through various biological processes. Wastewater treatment
plants are generally designed to remove NH; from wastewater.

Large concentrations of ammonia create a large oxygen demand due to the conversion of
ammonia fo nitrate (NQ;) by nitrifying bacteria. Approximately 4.3 mg O, are consumed
for every mg of ammonia-nitregen oxidised to nitrate-nitrogen.

Nitrification is possible if sufficient detention time is created. There are two (2) bacterial
species involved. Nitrosomanas sp. bacteria which oxidize ammonia to nitrite, while
Nitrobacter bacteria convert nitrite to nitrate, with both species utilising the energy
released by the reactions.

Between 7 to 8 mg of alkalinity in the form of HCO, are consumed per mg of ammonia-
nitrogen oxidised. This is quite a substantial amount of alkalinity and it wili cver a period of
time dramatically change the character of the water during the treatment process,
affecting pH stability. Nitrification process is the main reason of the pH water drop during
the RBC treatment process.

The increase of nitrites (NO,) and nitrates (NQ;) during the treatment process, and the
decrease of ammenia nitrogen (NH; and NH,") and pH is also an indication of the rate of
nitrification during the treatment process.

Even if the STP system has been designed for ammonia/nitrate removal, there is no
Government effluent quality limits for these parameters.

Controlling phosphorus discharged from municipal wastewater treatment plants is a
key factor in preventing eutrophication of surface waters. The overall total phosphorus
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4.4.2

removal obtained in a conventional biclogical waslewater treatment like the
Meadowbank STP is generally very low, less than 20%.

On site analysis results

Temperature is an important factor for the treatment process. Settling properties are
more effective at higher temperatures whereas colder conditions reduce the biological
activity and organic removal efficiency decreases at wastewater temperatures below 15
°C.

Water will hold more dissolved oxygen at colder temperatures as compared to warmer
temperatures. Water in the winter can hold almost twice as much Dissolved Oxygen {DO)
as in the summer.

Biological activity and nitrification process decreases, however, as temperature
decreases.

Covers on RBC provide protection against drop of water temperature and protect
equipment and media from freezing during winter.

The term pH is a measure of the acidity or alkalinity of a liquid. The pH scale ranges from
0 to 14, with the acceptable range for wastewater typically being 6.0 to 8.5.

The microbiolegical crganisms begin to become stressed at higher and lower pH which in
turn results in lower treatment efficiencies.

Turbidity is the cloudiness or haziness of a fluid caused by individual particles
{suspended solids) that are generally invisibie to the naked eye, similar to smoke in
the air. The measurement of turbidity is a key test of water quality.

A property of the particles —they will scatter a light beam focused on them — is
considered a more meaningful measure of turbidity in water. Turbidity measured this
way uses an instrument called a nephelometer with the detector setup to the side of
the light beam. More light reaches the detector if there are lots of small particles
scattering the source beam than if there are few. The units of turbidity from a
calibrated nephelometer are called Nephelometric Turbidity Units (NTU). To some
extent, how much light reflects for a given amount of particulates depends on
properties of the particles like their shape, color, and reflectivity.

For this reason (and that heavier particles settie quickly and do not contribute to a
turbidity reading), a correlation between turbidity and total suspended solids (TSS) is
somewhat unique for each location or situation.
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Dissolved Oxygen (DO)

In an aerchic RBC system, a bicfilm is allowed to form on the medium, which is partly
submerged in the wastewater and partly exposed to the air. The rotation altemately
exposes this biofilm to atmospheric oxygen and wastewater. Oxygen transfers from the
air to the RBC unit in three (3) ways: by oxygen absorption of the liquid film over the
piofilm surface when the biofilm is in the air; by direct oxygen transfer to the air-water
interface; and by direct oxygen absorption by the microorganisms during the air
expasures.

Usually, as a consequence of an active respiration in the initial stages, the oxygen
concentration reaches minimal levels, increasing along the reaclor where substrate
concentration is low.

During operation oxygen levels must be properly controlled and, to prevent from
becorning a limiting factor, initial stages should have at least 1 mg/L of D.O.

Oxygen demand is the amount of DO required by bacteria and microorganisms to oxidize
the influent organic waste. It is directly proportional to the organic strength of the influent
waste. Therefore, oxygen requirements are dependent on BOD loading as well as the
degree of treatment.

Alkalinity

Alkalinity is an indication of the acid reutralizing wastewater capacity. It is a measure of
wastewater's resistance to changes in pH. The major components of alkalinity are
carbonate (CO,) and bicarbonate {HCQ;) species.

BOD removal causes a slight decrease in alkalinity. Ammonia (NH3) removal, also known
as nitrification, causes a significant decrease in alkalinity. During nitrification, NH; is
converted to NO;. Theoretically, 7.14 mg of alkalinity is consumed during the oxidation of
1 mg of NH,.

When DO is not available, nitrate (NO3) is used as an oxygen source. NO; removal, also
known as denitrification, causes a slight increase in alkalinity. NO; is converted to N2 gas.
Theoretically, 3.57 mg of alkalinity is created during the reduction of 1.0 mg of NO3.

When DO and NO; are not available, sulfate (S0,) is used as an oxygen source. Organic
nitrogen is used as a food source, which causes a significant increase in alkalinity. This
leads to the generation of ammonia (NH3).
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4.5 Other process interpretations

4.51 Observing the media

Rotating biclogical contactors use bacteria and other living organisms growing on the
media to treat waste. Because of this, you can use your senses of sight and smell to
identify problems. The slime growth or biomass should have a brown to gray color, no
algae present, a shaggy appearance with a fairly uniform coverage, and very few or no
bare spots. The cdour should not be offensive, and certainly there should be no sulfide
(rotten egg) smells.

During operation, observations of the RBC movement, slime color and appearance are
helpful in determining system performance; that is, they can indicate process conditions.
{f the unit is covered, observations are usually limited to that portion of the media that can
be viewed through the access door.

A gray, shaggy appearing biological slime is indicative of a system designed strictly for
BOD removal. A brown, thinner, less shaggy biological slime is indicative of a nitrifying
systemn.

The Rotorzone is subdivided into four (4) sections, with disk banks in each. The
wastewater first enters the Rotorzone in the section marked "1" in the sketch (furthest
away from the inlet to the piant). The flow then proceeds through sections 2, 3, and 4
before entering the final settling tank.

The accumulation of biological growth wili be greatest in section 1, and gradually
decrease through subsequent sections. Generally, the growth will be thick, and often
filamentous ("stringy”), in section 1, becoming thinner and more compact through
sections 2-4.

The colour of the growth will typically be dark brown to black in Section 1. Some grey
growth may also be noticed, depending en the relative load and type of wastewater being
treated. Growth in sections 2-4 will typically vary from medium brown to a light brown or
tan growth in section 4.

Black appearance

If the appearance becomes black and odours, which are not normal to oceur, then this
could be an indication of solids or BOD overloading. These conditions would probably be
accompanied by low DO in the plant effluent. Compare previous influent suspended
solids and BOD values with current test results to determine if there is an increase. To
solve this problem, piace another rotating biofogical contactor unit in service, if possible,
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or try to pre-aerate the influent to the RBC unit. Also review the operation of the primary
clarifiers and sludge digesters to be sure they are not the source of the overload.

White appearance

A white appearance on the disc surface also might be present during high loading
conditions. This might be due to a type of bactera which feeds itself on sulfur
compounds. The overloading could result from industrial discharges containing sulfur
compounds upon which certain sulfur loving bacteria thrive and produce a white slime
biomass. Corrective action consists of placing another RBC unit in service or trying to pre-
aerate the influent to the unit. During periods of severe organic or sulfur overloading,
remove the bulkhead or baffle between stages one and two.

Another cause of overloading may be sludge deposits that have been accumulating in the
bottom of the bays. To remove these deposits, drain the bays, wash the sludge deposits
out and retum the unit to service. Be sure the orifices in the baffles between the hays are
clear.

Sloughing

Sloughing is the term used to refer to the process in which excess microbrial growth
separates from the media and is washed to the secondary clarifiers with the treated
wastewater. The excess slime will settle out in the secondary clarifiers and be removed
from the system. Natural biological sloughing will occur from any fixed film reactor. Itis a
normal consequence of media growth,

If severe sloughing or low growth of biomass occurs after the start-up pericd and process
difficulty arises, the causes may be due to the influent wastewaler containing toxic or
inhibitory substances that kill the crganisms in the biomass or restrict their ability to treat
wastes. To solve this problem, steps must be taken to eliminate the toxic substance even
thaugh this may be very difficuit and costly. Biological processes will never operate
properly as long as they attempt lo treat toxic wastes. Until the toxic substance can be
located and eliminated, loading peaks should be dampened (reduced) and a diluted
uniform concentration of the toxic substance allowed reaching the media in order to
minimize harm to the biolcgical cuilture.

Ancther problem which could cause low biomass growth is an unusual variation in flow
and/or organic loading. In small communities, one cause may be high flow during the day
and near zero flow at night. During the day, the biomass is receiving food and oxygen and
starts growing; then the night flow drops to near zero, available food is reduced and
nearly stops. The biomass starts sloughing off again due to lack of food. Considering the
presence of the Equalization tank, this problem should not occur.
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4.5.2 Smell

In a well-functioning unit with the appropriate feed of wastewater, there will be an earthy,
humus-like ("musty") smell inside the Biodisks. A substantial sour, "sewage” smell may be
an indication of sub-optimal conditions in the treatment process.

When undesirable septic conditions appear, a classic “rotten egg” cdour is noticeable. It
results from the bacterial breakdown of orgenic matter in the absence of oxygen
(anaerobic digestion}. Remember that Hydrogen sulfide is a toxic gas.

4.5.3 Observing the clarifiers and final effluent

Clarification in the secondary clarifler is another major factor that affects performance.
For example, shallow clarifier, as installed in Meadowbank, normally have difficulty
centaining the typically low density sludges. Low density sludge blanket are also easily
disturbed by hydraulic (flow) fluctuations, and such disturbances can cause the loss of
sludge particles (TSS) in the final effluent.

Rising sludge (‘pop-ups'} are particles or chunks of siudge floating to the surface of the
clarifier. The sludge can be carried over the effluent weir, which resulis in elevated
effluent TSS levels. The sludge is carried to the surface by bubbles of gas formed in the
sludge blanket at the bottom of the clarifier or from sludge hung up on the walls of the
clarifier. The gas may be either nitrogen or hydrogen sulfide gas (H;S) formed from the
biological decomposition of the sludge.

Some differences of the gas can be used to determine if the sludge is denitrifying or going
septic at the bottom of the tank. Pop-ups caused by nitrogen are usually light brown to
brown in color, and have no cdour when broken up by a hose or cleaning brush. When
pop-ups are caused by septic conditions, a classic “rotten egg” odour is noticeable when
the sludge is hosed down or otherwise broken up, due to release of the hydrogen sulfide
gas. The pop-ups are usually dark brown to black.

If sludge extraction frequency is too low, siudge can accumulate and be washed into the
effluent or the sludge may remain in the clarifier but have no DO, causing the higher
microorganisms to die or the bacteria to denitrify or go anaerobic and cause gas bubbles
and rising sludge.

The effluent near the outlet at the backside of the final clarifier should be relatively
clear and colourless and relatively free of suspended matter. The turbidity
measurement of the final effluent is a quick and easy method of checking the operation
and performance of the RBC process. An increasing effluent turbidity indicates an
unfavourable trend in process operation which should be promptly investigated and
corrected.
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Turbidity in the final effluent is chiefly due to biclogical floc that has carried out over in the
clarifier effluent. Monitoring the sludge blanket in the clarifier is the most direct method
available for determining when sludge extraction must be done.
4.5.4 Determination of the sludge blanket
The sludge levels accumulation can be directly measure with the Sludge Interface
Detector supplied on site. The Raven SID-10200 utilizes the infrared light dispersion
technology sensor probe to accurately determines the sludge blanket solid/liquid interface
depth in primary tanks and clarifiers.
Sludge levels should be measured at several locations in each seftement tank to ensure
a reasonably accurate calculation of accumulated volumes. This is required since sludge
accumulation levels are not unfform; being highest at the inlet ends of both clarifiers, and,
below the slot at the bottom of the first section of the Rotorzone.
If the accumulated levels equal or exceed design values, it is time to remove the sludge
from the unit.
4.6 Process parameters
4.6.1 Percent Removal Calculations
BOD, TSS, and NH;z are all pollutants, which are present in large concentrations in the
influent wastewater coming inte a treatment plant. Through the treatment process, the
concentrations of BOD, TSS and NH; are reduced.
The Percent Removal Calcutation is used to determine the percentage of the incoming
conceniration of a particular pollutant {BOD, TSS or NH3) that was removed through the
treatment process. It is calculated as follows:
Percent Removal (%) = {Influent Concentration, mg/L} — {Effluent Concentration, ma/L) x 100
(Influent Concentration, mg/L)
Example
Influent BOD = 250 mg/L
Effluent BOD = 15 mg/L
Parcent Removal (%) = (Influent Concentration, ma/L) — {(Effluent Concenfration, mg/L) x 100
{Influent Concentration, mg/L)
Percent Removal (%) = {250 mg/L) — (15 mg/L) x 100
250 mg/L
Percent Removal (%) = 94%
Agnico Eagle Mines: Technical support Section 2 45
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4.6.2 Organic loading

QOrganic loading is defined as the grams of Biochemical Oxygen Demand (BOD}
introduced into the RBC basin per square meter of media surface area per day. The
design of the media optimizes its available surface with the use of ridges and void
spaces. Consequently, the media surface can not be accurately calculated by an operator
and is provided by the manufacturer. See table in section 2.2.

Typical organic loading of a RBC is 4 to 6 grams BOD/day/m?

Increased organic loadings lead to increased biological slime thickness where dissclved
oxygen becomes depleted. With higher organic loadings sulfur reducing filamentous
bacteria (Beggiatoa) become abundant due to DO deficient conditions. This phenomenon
is indicated by a white/gray colored biomass

Organic Load is calculated as follows:

Organic Load (g BOD/day/m?}y = (BOD, ma/L) x (Flow, m*/d)
(Area, 12}
Exampile 1
Calculate the organic loading on L333 Biodisks if the operation data are the following:
¢ Media Surface Area of 1333 = 3390 m? (see table on Section 2.2)

« Influent Flow = 55 m*d (flowmeter on P5 and P8 pumps of the EQT)}
«  Influent BOD = 240 mg/L (last result from independant laboratory)

Organic Load = (240 ma/fL) x (55 m%d}
{3390 m?)
Organic Load = 3,9 g BOD/day/m?®

Example 2

Calculate the organic loading on the four (4) Biodisks if the operation data are the
following:

¢ Media Surface Area of L1333 = 3390 m? (see table on Section 2.2)

» Media Surface Area of each LJ-100 = 487 m? (see table on Section 2.2)
¢ Influent Flow = 78 m*/d (flowmeter on P5 and P6 pumps of the EQT)

+ Influent BOD = 280 mg/L (last result from independent laboratory)

Organic Load = 280 mg/L) x (78 m*/d
(4851m?)
Organic Load = 4.5 g BOD/day/m?
Agnico Eagle Mines Technical support Section 2 46
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4.7 Process troubleshooting guide

This section of the manual presents troubleshooting procedures for solving common
operating problems experienced in the Rotating Biological Contactors (RBC) process.

With each problem cr observation, a list is included for the probable causes, checks to
determine the cause, and the suggested corrective measures. You, the operator, must
determine and select one or more of the corrective measures that will restore the process
to its full efficiency with the teast adverse effect on the final effluent quality.

There are different problems presented that frequently occur in operating the RBC
process. In all of the guides presented, the probable cause given for the observation
should be looked at concurrently because many times one problem may have several
causes.
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EXPERIS TECHNIQUES EN GESTION DE L'EAD

5.1

52

53

5.4

55

5.6

5.7

TROUBLESHOQTING GUIDES

This section presents a summary of Troubleshooting Guides gathered in the available
Operation and Maintenance Manuals.

The Troubleshooting Guide in this section only applies to trouble, probable cause, and
corrective solution that can oceur on mechanical equipment. The problems and
solutions related to the process are in Section 4.

For more information, refer to Operation and Maintenance Manual before working on
equipment.

MOTOR AND GEARBOX - BIODISK L333

See appendix A

TROJAN UV 3000 - BIODISK L333

See appendix B

PYROTENAX INDUSTRIAL HEAT TRACING ~ BIODISK LJ-100
See appendix C

SEVERN TRENT ULTRADYNAMIC UV SYSTEM - BIODISK LJ-100
See appendix D

GREY LINE FLOWMETER DFM 4.0 - EQT

See appendix E

YSI ENVIROCNMENTAL - YS! 550A DISSOLVED OXYGEN METER

See appendix F

HACH — SENSION 6 DISSOLVED OXYGEN METER

See appendix G

Agnico Eagle Mines- Technical support Sectior 2 55

(NIRéf. - # 50255)
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EXPERTS FECHNIQUES EN GESHION OF L'EAU

6. RECORD KEEPING

The operators of the Sewage Treatment Plant (STP) are important players behind any
effluent treatment successful story. In successful organizations, the cperators are typically
tasked with specific responsibilities that include daily chores such as general daily
inspection of the STP to ensure that there is no effluent pipe leakages or equipment
breakdown, preventive maintenance and performance monitoring, sampling, record
keeping, etc. These activities need to be conducted in a coordinated manner to ensure
proper functioning of all the STP components.

Monitoring, recording, and reporting of the STP performance are required to demonstrate
that the treatment system is functioning correctly and the effluent standards are being
complied with.

A successful effluent treatment depends on all components of the STP being operational
and in optimal condition. Problems with any system components will affect the overall
efficiency of the STP, resulting in poor effluent quality. To ensure a successful treatment
and regulatory compliance, each of the treatment processes (unit processes and unit
operations) needs close monitoring on a regular basis.

It is recommended to maintain the performance monitering data and corrective actions
taken record to address problems encountered in the STP daily operation. The tables
recommended to use are shown in the next pages. The record should be kept in a log or
in a file and should be available on demand.

Agnico Eagle Mines+ Tachnical support Section 2 56
(N/RES. : # 50255)
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SECTION 7 TROUBLESHOOTING

7.1 Error Codes
Error codes inform the user of an out-of-range value or meter
problem. Table 6 outlines the operator assistance codes available
in the meter seties.

Table 6
Error Code Error Type Possible Remedy

E-1 Data error in the non-volatile memory. Turn off the meter, then turn it on
again.

E-3 Failure to correctly store a reading. Call Service. Meter cannot store data
in at least one localion, but is
otherwise functional.

E-9 Failure tc correctly retrieve a reading that | Call Service.

was stored earlier.
E-10 Sample temperature is out of range
{0 to 50 °G}.

Note: To display the electic current coming from the dissolved oxygen
electrode, press the READ and CONC % Keys simultaneousiy.

65
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K Appendix A

MOTOR AND GEARBOX — BIODISK L333
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7.0 - TROUBLE SHOOTING

7.1 - MECHANICAL HARDWARE

TROUBLE PROBABLL CAUSE ‘CORRECTIVE ACTION
Noisy chain 1. Loose chain 1. Tighten chain

2. Faulty lubrication 2. Lubricate properly

3. Misalignment 3. Correct sprocket alignment

4. Worn Parts 4. Replace worn chain

5. Moving parts rubbing stationary paris 5. Align & tighten chain to clear oil bath
Rapid wear on chain 1. Faulty lubrication 1. Lubricate properly

2 2

Loose or misalign parts

Align & tighten entire drive

Chain chimbing sprockets

. Worn out chain and sprockets
Loose chain

B

Replace worn out parts
Tighten chain

Stitt chain

. Misalignment
. Worn out chain or sprockets
. Faulty lubrication

Rust corrosion

o b2 —

Correct alignment
Replace worn out parts
Lubricate properly
Clean and lubricate

b b —

Noisy Bearing

Rollers or bearings damaged

Replace bearing cantridge

Beuring gresse discoloured or
mixed with waier

Insufticient grease in the bearmgs

Purge bearing with grease and increase
lubrication interval

Hot bearing

. [mproper lubrication
. Rollers or bearing ruce damaged

[

. Purge bearing with grease und decrease
lubrication interval
. Replace bearing cartridge

2

Reducer temperature rises

above 200 degrees Fahrenheit.

Onl level too high or too low

Maintain proper ol level

Oil leakage from reducer

Oil seals need to he replaced
Ventilators/breather plugged causing
pressure build-up inside the reducer
Qil level too high

=)

Replace o1l seals
Clean Ventilators
Carrect vil level

bl

Noisy reducer

Bearing failure

Misalignment in worm gear inside
Coupling between motor and reducer
wom oul and misalign

[FURNTE QS v

Cheek hearings and replace if necessary
Align worm gear shalls.

Replace coupling between motor and reducer.
Align coupling hub vertically

o

Noisy Motor

Beanng damage

Replace damaged bearings

Mator overhicating

. Reducer overheating

. Cooling fing on motor are clogged
. Overload

. Rotor rubbing on stator

Over greasing or lubrication

B 1 —

Check reducer

Clean fins

Check for excess fricuon or imbalance
Replace hearings

Avoid packing grease too tightly

b o—

bl

th

Muotor won't start

. Power treuble
. Single phasing at station
. Fuse blown

e 4

Check source of power supply

Do naot try to make it go and “fry” motor.
Check starter windings

3. Replace tuse

=

Knocking/rumbling on motor
bearings

. Bearmg womn duc to lack of
lubrication or excessive mechanical

overload

. Bearmgs slack in housing

1. Replace bearmg and put new grease of
recommended grade.
2. Fir new end shields

Ratordiski shalt deesn™t turn

. Power failure

. Motor failure
Reducer failure

. Chain drive failure

P e 1

1. Check power supply

2. Check and replace motor and bearings.

3. Check teeth worn gears and bearings.
Replace necessary parts

4. Replace chain
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Motor Trouble Shooting Chart

Problem

Likely Causes

What To Do

Motor fails to start
upon initial
Installation.

Mator miswired.

Verify motor is wired correctly.

Motor damaged and rofor is

striking stator.

May be able to reassemble; otherwise, motor should
be replaced.

Fan guard bent and
contacting fan.

Replace fan guard.

Excessive humming | High voltage. Check input ling connections
F_use or circuit breaker Replace fuse or reset breaker.
tripped.

Motor had been
running, then fails to
start.

Stator is shorted or went to
ground. Motor will make a
humming noise and the
circuit breaker or fuse will
trip

Contact NORD for assistance

Motor overioaded or load
jammed

Inspect to see that the load Is free. Verify amp draw of
motor versus nameplate rating.

Motor runs but dies
dawn.

Voltage drop.

If voltage is less than 10% of the motor's rating contact
power company or check if sorme other equipment is
taking power away from the motor.

Load increased.

Verify the load has not changed. Verify equipment
hasn't got tighter. If fan application verify the airflow
hasn't changed.

Bad bearings.

Noisy or rough feeling bearings should be replaced.

Voltage too low.

Make sure that the voltage is within 10% of the motor’'s
nameplate rating. If not, contact power company or
check if some other equipment is taking power away
from the motor.

Motor runs in the
wrong rotation,

Incorrect wiring.

Disconnect from power source and interchange any
two of the three line leads from the three-phase motor.

Vibration

Rubbing betwasen rotating
parts and stationary parts.

Isolate and eliminate cause of rubbing.

Resonance.

Tune system or contact NORD for assistance.

Motor overload
protector continually
trips.

Load too high.

Verify that the load is not jammed. if motor is a
replacement, verify that the rating is the same as the
old motor, If previous motor was a special design, a
stock motor may not be able to duplicate the
performance. Remove the load from the motor and
inspect the amp draw of the motor unloaded. It shouid
be less than the full load rating stamped on the
nameplate.

Ambient temperature too
high.

Verify that the motor is getting enough air for proper
cooling. Most motors are designed to run in an
ambient temperature of less than 40° C. (Note: A
properly operating motor may be hot to the touch.)

Winding shorted or

Inspect stator for defects, or loose, cut wires that may

grounded. cause it to go to ground.
NURO Gear Corpaoration NORD BGear Limited
National Gustomer Service Toll Froe B88-314-6673 www.nord.com Toll Free in Canada 800-668-4378
WEST MIDWEST SOUTH CANADA
1121 Railroad Strast PO Box 367 100 Forsyth Hall Dr. 41 West Drive
Building 101 800 Nord Drive Building 100B Brampton, Ontario L&T 4A1

Corona, CA 92882
Phone 808-275-2600
Fax B88-408-6673

BIM-1004/2003/05

Waunakee, Wl 53597
Phone 608-849-7300
Fax 800-373-6673

Charlotte, NC 28273
Phone 704-525-1255
Fax 888-259-6673

Phone $05-796-3606
Fax 905-796-8130

www.nord.cam
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TROUBLE SHOOTING

PROBLEM WITH THE REDUCER

POSSIBLE CAUSES

SUGGESTED REMEDY

Overloading

Load exceeds lhe capacity of the
reducer

Check rated capacity of reducer, replace
with unit of sufficient capacity or reduce
load

Insufficient lubrication

Check |ubricant level and adjusl up to

Runs Hot recommended levels
- ) . Check lubricant level and adjust down to
Improper Iubrication Excessive lubrication recommended levels
Wi \ubrication Flush out and refill with cerrect lubricant as
rong lubricati recommended
Inspect mounting of reducer. Tighten loose
i i i nd
Loose foundation bolts Weak mounting structure balts and/ or reinfarce mounting a
structure
Loose hoid down bolls Tighten bolls
. Cverloading unit may result in Disassemble and replace disc. Recheck
Runs Noisy Warn RV Disc damage to disc rated capacity of reducer.

Failure of Bearings

May be due to lack of lubricant

Replace hearing. Clean and flush reducer
and fill with recommended lubricant.

Overload

Check rated capacily of reducer.

Insufficient Lubricant

Level of lubricant in the reducer not
properly maintained,

Check lubricant level and adjust lo factory
recommended level.

Qutput Shaft Internal parts are broken

Does Nol Tumn

Overloading of reducer can cause
damage

Replace broken parts. Check raled capacity
of reducer.

Key missing or sheared off on input
shaft,

Replace key.

Coupling loose or disconnected.

Properly align reducer and coupling.
Tighten coupling.

Replace seals. Autovent may be clogged.

Worn Seals Caused by dirt or gril entering seal. Replace or clean
) Check lubricant level and adjust 1o
Overfilled reduscer. recommended level
Qil Leakage Clean or replace, being sure to prevent any
Autovent dogged. dirt from falling into the reducer.
Improper mounting posiion, such as ) .
wall or ceiling mount of horizontal gﬂﬁﬁg:%El'nghg?tﬁi';‘?:é?f;e tag & verily
reducer. g
NORD Gear Corporatiocn NORID Gear Limitad
National Customer Service Toll Free 888-314-6673 www.nord.com Toll Free in Canada 800-668-4376
WEST MIDWEST SOUTH CANADA
1121 Railroad Street PO Box 367 100 Forsyth Hall Dr. 41 West Drive
Building 101 800 Nord Drive Building 100B Brampton, Ontasio L6T 4A1
Corona, CA 92882 Waunakee, Wl 53597 Charlotte, NC 28273 Phong 905-796-3606
Phone 9089-279-2600 Phone 608-849-7300 Phone 704-529-1255 Fax 805-796-8130

Fax 888-408-6673 Fax 800-373-6673 Fax 888-259-6673

BIM-1040/2003/11 14 www.nard.com
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TROJAN UV 3000 — BIODISK L333
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Troubleshooting Guide

13.1 Basic System Troubleshooting

UV module {UVM} troubleshooting

Condition

Symptom

Possible Cause

Solution

1. One UV lamp status
LED is off

Corresponding lamp
is off

Lamp failure

Replace lamp

Lamp holder / wiring

Inspect lamp holder and wiring
and replace as necessary

Water intrusion

Inspect and reptace lamp,
sleeve and o-ring as
necessary

Corresponding lamp
is on

Module Board
(MCB)

Replace module board

2. Two UV lamp status
LEDs are off {lamps
182 or lamps 3&4)

Corresponding
lamps are off

Lamp failure

Replace lamps

Lamp holder / wiring

Inspect lamp holder and wiring
and replace as necessary

Water intrusion

Inspect and replace lamp,
sleeve and o-ring as
necessary

Ballast failure

Replace ballast

Both LEDs are off in
a two-lamp module

No power to the
module

Inspect module power cable —
is it plugged-in or damaged?
Reset ground fault of PDR or
reset PDR supply breaker

Corresponding
lamps are on

Module Board
(MCB)

Replace module board

3. Al UV lamp status
LEDs are off

All lamps are off

Lamp failure

Replace lamps

Lamp holder / wiring

Inspect lamp holder and wiring
and replace as necessary

Water intrusion

Inspect and replace lamp,
sleeve and o-ring as
necessary

Ballast failure

Replace ballast

All lamps are on

Module Board
(MCB)

Replace module board

IF YOU HAVE CHECKED ALL POSSIBLE CAUSES, PLEASE CALL TROJAN TECHNOLOGIES FOR

TECHNICAL ASSISTANCE AT 1-800-666-9459

TROURN GV e | e
13-2

2002-08-27

“ % Opération & Maintenance -
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Trojan Technologies Inc.

Troubleshooting Guide

Power Distribution Receptacle (PDR) Troubleshooting

Condition Symptom Possible Cause Solution J
1. Ground Fauit (GFI) | GFi trips for a specific | Cracked sleeve Repiace sleeve
trips module only causing water
intrusion

Faulty o-ring causing
water intrusion

Replace ¢-ring

End-cap assembly
causing water
intrusion

Inspect and repair or
replace end-cap assembly

Faulty or cut wiring

Inspect and repair or
replace faulty wiring

GF| trips for any Faulty wiring at GFI
module

Inspect and repair or
replace wiring as
necessary

Faulty GFI receptacle

Replace GFI receptacle

IF YOU HAVE CHECKED ALL POSSIBLE CAUSES, PLEASE CALL TROJAN TECHNOLOGIES FOR

TECHNICAL ASSISTANCE AT 1-800-666-9439

TROJAN (3000 5 - R ST A
2002-06-27 13-3

: ‘7":"O;.)'eré‘i.i'c)'ﬁ'_.&':i\:.ﬂ'éi.ﬁ_(éhéﬁée. :
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Trojan Technologies Inc.

Troubleshooting Guide

Monitoring System Troubleshooting

Condition Symptom

Passible Cause

Solution

1. Efapsed Time
display flashing

Elapsed time displays
9500-10,000, 19,500-
20,000... hours

Replace lamps. Display will
stop flashing after 10,000,
20,000... hours

2. UV intensity display
is flashing and
displaying
0.0mW/cm”2

Sensor cable is not
connected to
monitoring system

Reconnect UV sensor to
monitoring system

Fouled sleeve and/or
sensor

Clean sleeve and sensor as
required

Loose or no
connection at TBS
terminal in monitoring
system enclosure

Tighten or reconnect wiring
at terminal

3. UV intensity display
is flashing and
displaying value less
than atarm set point
(1.6 mW/cm*"2)

Fouled sleeve and/or
sensor

Clean sleeve and sensor as
required

IF YOU HAVE CHECKED ALL POSSIBLE CAUSES, PLEASE CALL TROJAN TECHNOLOGIES FOR

TECHNICAL ASSISTANCE AT 1-800-666-9459

2002-06-27

P “Operation & Mainteriance-
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\ Appendix C

PYROTENAX INDUSTRIAL HEAT TRACING
BIODISK LJ-100
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Prefakie Causes

Gormctive Action

Insdation egskrce Ess

1han expa

1. Rainy or high humidey.

e

2. Higks o puss in healing cible
ehaath, with MOBWLNE present,

1. Kinked or cryshad heating cable

4. &rcing created by damage to the
heating cabie

5. Phyzical damape to heating cabia t=
cauming a dinct shorl.

6. Presence of moksture in
ferminations ar conneclions

7. Damaged femingtion

Sumplasy

Frohahla Caeses

P —

{1} Dy 12i1s and lacs of sqal

42,3, 43 visaly inspect cable lor damage. espedialy al alboes,
Hanges:, and around veles. If camagad, repas or neplace heating
cabe. Inspect praer conngclion boo % Moiskna or signs o

racking. Dy out comractions and mlesl

15) Grack for visual indicatiores of damage around he vakes,
pump, &nd any anga when thee may fase boen rainenancs
wierk. Lok Tor erushad or camaged insulation alang (he pipe.

Replace darroged sections o heating £abh.

(6} Dry oul cold lead andvor conneclions and replio: lermiration

it necnssan

{7 Rapleze Wrmination

Carrectine Aliam

Corcit breakar frips

1. Gimuk bmaker under s,
2. Dulpelive ciituil Breaker.

3. Shorl oroidlin glectrical
clnmnelions.

4. Ewceseve modsiung in Lornechon
[T

5. Micks or i in heating cabk
shiatin, masiune present

6. Kirked ar cushed heating cable.
7. Ground-tauhl prodeclion device

(GFPI i undersizad (SmA used
instasd &l 3] o migeded,

Nt f the carractie Acions atioue do mof resalve the probiem, veniy
fhal e drsraration i 52 per design

{17 Recaloubae cincuit kad comend. Rasing hresker 38 regulred.

121 Regair or replace brestker.,

[, 47 Elimissile she cituit. Thoroughly dry conneclions. Inskil

condult grains as nequined.

15, &) Reqair damaged seclion or sap’ate healing cabk.

(7} Replice undersized GRPD with 30mA GFPO. Checs the GRPD

wiring nsiruchions.
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Syimgiom Prabable Caumes

Corraciive Rotinn

Power cutiun appesrs

cormact bul pipe

Tenperabure & below desgn 2 Insullicient heating cablke on vahes,

mankain {Enperatue. llaniis, Suppoets, pumps, and
althes heat sinks

1. Wal or mizsing inswation.

4. Tewperature coniroler s
Incorreciky.

4. bmprosar thermal asign usad.

5. Temperatum sENS0r in wrong
Incation.

4. Lo fuid lemperatum entering
wpe.

(1) Remowe wet insulation and replace with dry insulation and
sECUNg il with proper weatbar-proaling.

(23 Confirm comgdiance with system dasign, (IF valve, Namge,
and pipe suppart fypes and quankites hixae chanped, addrioral
earting catla mey be requined.}

|3 Reset temrgerahure controlier.

[4) Cortact woue Tyeo Tharma Confrats representalive 1
rordem tra design anid madify 85 raeommendad.

1.5} Gonlirn Thal sesor s in the cormect location

() Verily semparature of Tlud eniering pige.

Symplane Prohahle Causes

Carretliveg Adllan

Fower oulpul Is 2er0 or
ingoriEc

1. Neinpul valtage.

I Ternperdture controbar wired in the
norrnalty agen (M0} pasition.

3. Brofsn of damagad heating
heminl, hil-cold g, and cap, or
broken fai.

4. Wring cabile used.

5. lmpropes woltage used.

Mofe: If it covrective sotoos abave do nal sl g grobiam. varly
that the instaiiation i o per cesins.

1) Rapar elecbrical sapply ines and equipmes.

12 Confirm wirig weing the rasmally dosad (6.G.) leminals
50 thal comacts clnse with fillng lempesaiura.

1) Regir ce e place Faetie calia.

{4 Warity installation &5 per gesign and repiace Gahle if
NECESEAry.

{5} Warity vnkage and connect bo proper voltage iF recssany
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K Appendix D

SEVERN TRENT ULTRADYNAMIC
UV SYSTEM - BIODISK LJ-100
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6 TROUBLESHOOTING CHART

Trouble

Probable Cause

Corrective Action

1. Low UV Qutput

a. Dirty guartz jacket

b.0ld or broken quartz jacket

c.Oid Uv larmps

d.Water or condensation inside
guartz jacket

a.Remave and clean quartz
jacket

h.Repiace gquartz jacket

c.Replace UV Lamps

d.Remove jacket and dry
internal quariz

2.Low vollage output

a.Bad regulator

a.Replace regutator

3.Lamp out

a.Bad lamp
b.Bad ballast

a Replace lamp
b.Replace ballast

4.Low UV transmission

a.dirtty, cloudy or high mineral
count

a.Install pre-filter or de-mineralizer

5.8ensor inoperative

a.Dirty sensar lens

aRemove and clean lens

6.5ensor malfunctioning

a.Water or condensation inside
sensor
b.Sensor calbe not connected

a.Remove and dry inside sensor

b.Verify that the sensor cable
is connected to the monitor

7 Monitor not operating

a.Sensor cable not connected

b.Manitor switch in the OFF
position

c.No power to monitar

d.Incorrect power supply to monitor.

a.Verify that the sensor cable is
connected to the monitor

b.Verify that the monilor switch is
in the ON position

¢ Verify power to manitor.

d Verify power supply voltage to monitor,
either 120 Vac or 240 Vac.

Design improvements may be made without notice.

Represented by:

AUGI09
165.6215.12

L29-

Severn Trent Services
3000 Advance Lane Cotmar, PA 18815
Tel: 215-997-4000 » Fax: 215-997-4062
Web: www.severntrentservices.com
E-mail: marketing@severntreniservices com

Copyright 2008 Severn Trent Services
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Maintenance:
(Reference Figure 1 & 3)
Listed in the below table are passible causes for a reduced reading of UV intensity.

Indication Cause Corrective Action

Gradual loss of UV intensity over Fouled quartz sleeve Follow UV System instruction manua! for quartz
several weeks or months sleeve cleaning procedure

Gradual loss of UV intensity over a 1 Lamp degradation Replace UV lamp - lamps iast for 1 year

year penod Refer to UV systemn instruction manual

Total loss of UV intensity Lamp failure Replace UV lamp

Check lamp status alarm Refer to UV system instruction manual

Gradual or total loss of intensity after Change in water quality | Increase in suspended or dissolved solids may
the above have been ruled out require installation of pre-filier

When cleaning the UV system quantz sleeve it is also neces-
sary to clean the UV sensor probe. Shut off water, relieve the
system pressure and/or isolate (valve out) the UV chamber.
Remove the monitor by unscrewing the white retaining nut and
stiding the probe out of the sensor port.

Deposits on the sensor probe are mostly caused by suspended
and dissolved salids and minerals naturally occurring in the
water. This coating can be easily removed by applying a small
amount of lemon juice to a soft dry cloih and gently rubbing
the sensor probe until clean, rinsing with hot water.

Detailed Menu Level Description

LO1 Press the menu key once. LO1 will be displayed. Press the menu key again. The preset alarm level will be
displayed. Use the up and down keys to select the new alarm level. Press the menu key return to return to the
Relative % Output display. The new alarm level will be set. If the up or down keys are not activated for longer
then two seconds, the unit will default to the Relative % Output display.

Loz This function is not used on the Series 8102-DM /P. Changing this value will have no affect on the unit's operation.

LO3 Press the menu key once. Press the up key twice to display L03. Press the menu key once. The absolute detector
current will be displayed in milliamperes. Press the menu key again to return to the Relative % Oulput display.

L04 Press the menu key once. Press the up key three times to display L04. Press the menu key once. The absolute
detector voltage will be displayed in Volts. Press the menu key again to return to the Relative % Cutput display

LO5 Consult Factory, not for customer use.

165.6030.11 -6-
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K Appendix E

GREYLINE FLOWMETER DFM 4.0
EQT
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GRE YLINE DFM 4.0 Doppler Flow Meter

nstruments mnc. Manual Series A.2

FIELD TROUBLESHOOTING

* Pussible Causes: Corrective Action;

METER READING LOWER THAN EXPECTED

Calibration Error

o Review UMITS-HODE menu and Fipe 1D
| Lower flow rate than expeeted ¢ Investigate pump/valves. Comparce velocity
with alternate instrument

Signal not penetrating far cnough into the flow

stroant s Rclocate sensor closer to clbows or flow

disturbances

Improper mounting of sensor » Reinstall Sensor with careful application of

Coupling Compound

——

Pipe is not full

e Remount Sensor on vertical pipe

{ METER READING WHEN THERE IS NO FLOW
Vibration on pipe

¢ Install in another location

Local electrical noise l'e Ensure all Flowmeter wiring is in METAL

i conduit and sensor shicld is properly grounded.
l s Ensure correct power input Ground conncetion
I .

I (<1 ohm resistance).

i o Ensure 4-20mA Shicld connected to
© Instrument Ground stud.

Cross talk between two or more DFM 4.0

: . ® Turn OFF one tlowmeter or relocate the
flowmeters on same pipc

scecond flowmceter at a greater distance.
Variable Speed Drive interference » Follow Drive manufacturers wiring and
Grounding instructions

» Relocate Flowmeter clectronics, Scnsor and
wiring away from VSD

Valve leak or Reverse flow s Test Valve. Relocate Sensor farther from valve

» Use Backflow Rejection

Sensor connections incorrec . .
s Incorrect e Refer to Connections diagram

Page 19
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GRE YLINE DFM 4.0 Doppler Flow Meter

mstruments inc. Manual Series A.2

Possible Causes: Corvective Action:

METER READING ERRATIC

Sensor mounted too closc to valve, pump or
clbow

« Change sensor placement. Recommended 6-10
diameters from elbows, and 30 diameters [rom
pumps, contrelling valves, orifice platcs,
nozzles or open pipe discharge

NO FLOW INDICATION

i F"_‘;“““gh suspended particles or gases in the e Rclocate sensor in more turbulent pipe seetion.
ui

Mount sensor at 12 o'clock position on
horizontal pipe

T e )
C,uuplmg compound washed oul, or scnsor loose | Remount sensor
on pipe

» Use Dow Corning Silicone #4

Si1awe sclected in SPEC IAL FUMICT IONS e C e T - e
mehu with no Synchronization input from * Sclect Master in SPECISL FUMETIONS

Master. ¢omenu.

Power interruption. No flow. i & Check fuse/breaker. Confirm flow

METER READING TOO HIGH

Calibration ¢rror

s Review UNITS/MODE menu and Pipe 1D

Vibration or noise on the pipetine

e [nstall in another location. !

11 H . v

Pipe is not full « Remount Sensor on vertical pipe
N(;zirby velocity inereasing device (pump, valve, |, Relocate sensor >30 pipe diameters [rom
oritice plate}

velocity increasing deviee

Local electrical noise e Ensure all Flowmeter wiring 1s in METAL
conduit and scnsor cable shicld is connected to
Ground stud

Variable Speed Drive interference » Follow Drive manufacturers wiring and

Grounding instructions

= Relocate Flowmeter elecironics, Scnsor and
wiring away from VSD

Page 20
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(GREYLINE

instruments inc.

DFM 4.0 Doppler Flow Meter
Manual Series A.2

‘! Possible Causes:

 Corrective Action!

h METER READING DOES NOT TRACK FLOW

| Sensor and GND wires reversed or not properly
| connected

!i Improper AC power input Ground

e Check Sensor connections

o Use direct connection with 12 AWG wire to
nearest Ground pole (<1 ohm resistance).

FPage 21
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K Appendix F

YSI ENVIRONMENTAL — YSI 550A
DISSOLVED OXYGEN METER
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TROUBLESHOOTING

NOTE: An error displayed briefly during the first few seconds after turning the instrument
on does NOT indicate a prablem.

SYMPTOM POSSIBLE SOLUTION
1. Tnstrument will not turn on, A. Low battery voitage, replace batteries
LCD dispiays "LO BAT", or | g Barteries installed incorrectly. check battery polarity
. - ¥ yp ¥
Main display flashes “QFF” . .
C. Return system for service
2. Instrument will not calibrate. | A. Replace membrane and clectrolyte
B. Clean probe electrodes
C. Return system for service
3. instrument "locks up™. A. Remove balteries, wait 15 seconds for reset, replace batteries
B Replace batteries
C. Retumn system for service
4. Instrument readmgs are A. Verify calibration altitude and salinity settings are correct and
Inaccurate. recalibrate.

B. Probe may not have been in 100% water saturated air during
calibration procedure. Moisten sponge in calibration chamber
and recalibrate.

. Replace membrane and electrolyte. Recahbrate.

D. Clean probe electrodes.

E. Return system for service.

5. Main display reads “Over”ar { A, Sample O; concentration is moere than 60 mg/L or 500%, or
“Undr™, less than —0.02 mg/L. or -0.3%,

B. Verify calibration altitude and salinity settings are correct and
recalibrate.

C. Replace membrane and electrolyte. Recalibrate.

D. Clean probe electrades

E. Retm system for service.

6. Main display reads “Over” or | A. Replace membrane and electrolyte. Recalibrate
“Undr™ during calibration. B. Clean prebe electrodes.

C. Return system for service.,

7. Secondary display reads A. Sample temperature is less than -3° C {23°F) or more than
“Ovr” or “Undry” +45"C (122°F). Increase or decrease the sample temperature to
bring within the allowable range.

B. Return system for service.

Page 12

Y ST Environmental YS1 550A

133



Operation & Maintenance Manual — Sewage Treatment Plant
Version 4; April 2013

Appendix C: STP Sample Sheets, April 2011
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MEADOWBANK STP - MONTHLY REPORT

Month: February 2010 Average flow:
PARAMETER INFLUENT EFFLUENT EFFICIENCY COMMENTS
| Independant laboratary _
BOD (mgiL)
coD (mgll)
TSS
KN §
NH3-NH4
NOZNOT ]
P tot ]
Fecal Celiform
On site
pH
Atkalinity
D.0. ]
Turbidity -
Temperature 22 B
Sludge extractions (m?) Primary tanks Final Clarifier Commenis
LJ-1
LJ-2
LJ-3
L-333
Total
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Changing the length of time the
pumps will pump from the EQ tank
into the Bio-Disks

PROCEDURE NUMBER: MBK-SiT-0025
- ) Prepared by Services Department
People Site Services Alain Hamal
d Approved by Bl Fane .
concerne Services General Superintendent

Issuing date : 2012-04-11

This procedure comesponds to the required minimum standard, Each
regulations of the Nunavut Government in terms of health and safefy a

and every one also has to comply with the rules and
f work.

I/g Site services

T Aancoarvsard Aas o o T e Wominiend ary Iao PBraona et 5 -
Loncerned departments: mequired employee pPreparadon:

Every person is required to have Hepatitis A
& B and Tetanus shots before doing any
work at the STP that will bring them in
contact with contaminants ie. sewage,
sludge, effluent, influent, etc.

Impacts

Health & Safety Process/Quality

n"},\ .&’t"":c_._
> % ¥
v
Psats Environment

2012-07-05 This document is void 24 hours after printing Page 1 of 6




Changing the length of time the
pumps will pump from the EQ tank

into.the Bio-Disks

.The ﬂscre.en“'in the top left corner of the panel is what is used for
controlling the pumps
1. Start at the screen “SYSTEM STATUS MENU”
== Prevent incident
and /or accident; health
issues
2. If the screen is not at “SYSTEM STATUS MENU” press “DISP”

(DISPLAY) Prevent incident
and /or accident; health
issues

3. If the “DISP” is not showing but a “PREV” is, press the “PREV”
until you come to “DISP”
4. Press the “DISP” key and that will take you to the “SYSTEM

STATUS MENU”

5. Forpumps 1 & 2 which currently feed LJ #1 press PAIR 1, “ON

& OFF SCREEN”

6. For pumps 3 & 4 which currently feed LJ #3 press PAIR 2, “ON

& OFF SCREEN”

/. For pumps 5 & 6 which currently feed L333 press PAIR 3, “ON

& OFF SCREEN”

2012-07-05 This document is void 24 hours after printing

Page 2 of 6




Changing the length of time the
pumps will pump from the EQ tank
into the Bio-Disks

8. After pressing the pair of pumps you want to change press
NEXT (middle right)

9. You will see the “PUMP PAIR “ screen

10. Press Next

11. You will now be at the “FLOW RATE & ENABLE “ screen

12. Press ADFI{l/s) (top left corner)

13. Curser will be flashing on the last number on right

14. Using the BS (Back space key) press until you are at the
number you would like to change

15. i.e. +0.4500 on the screen presently

16. Each time you press the BS key you will remove a number
from the left

2012-07-05 This document is void 24 hours after printing Page 3 of 6



Changing the length of time the
pumps will pump from the EQ tank
into the Bio-Disks

17. Pressing BS 4 times will bring you to +0

18. If you want to change it to +0.5150, press the 5, then the 1,
and the 5, not necessary to press 0

19. After you have done this press “ENT” (bottom left)

20. The ADF(Average Daily Flow) on the pump has now been
changed

21. To get back to the main menu

22. Press “PREV”(bottom middie)

23. Then press “DISP”

24, You are now back to the main menu

25. The above instructions are for pairs #1 & #3

2012-07-05 This document is void 24 hours after printing Page 4 of 6



Changing the length of time the
pumps will pump from the EQ tank
into the Bio-Disks

26. Pair # 2 is a little different

27. You will notice that in pairs #1 & #3 the number you have
programmed into the” ADFI (I/s)” screen of the “FLOW RATE
& ENABLE” screen is the same as in the “PUMP PAIR “ screen

28. Pump #2 will have a lower number in the “FLOW RATE &
ENABLE” screen than in the “PUMP PAIR” screen (It is just the
way it has been programmed)

29. i.e. in order to get 45 seconds on the “PUMP PAIR “ screen
you have to enter +0.2800 in the ADFI(l/s) screen of the
“FLOW RATE & ENABLE” screen

30. The ADFi{l/s} number is approx. 63% of the seconds {not
including the decimal point)

31. You will just need to play with it a bit to get the number you
want

32. Important: If you happen to press “ENABLE” in the “FLOW
RATE & ENABLE” screen by mistake and it is now at “DISABLE”
just press the “DISABLE” and it will go back to “ENABLE”

33. When you are at the first menu (“SYSTEM STATUS MENU")
ensure that the pairs 1, 2 & 3 all have an “EN” displayed if all
pumps are being used

34. If not, go to the pair that has a “DIS” on it, press that pair

2012-07-05 This document is void 24 hours affer printing Page 5 of 6



Changing the length of time the
pumps will pump from the EQ tank
into the Bio-Disks

35. Press “NEXT” to get to the “FLOW RATE & ENABLE” screen

36. Press on “DISABLE” to change it back to “ENABLE”

37. Press “PREV”

38. Press DISP”

39. You should be back at the Main Menu

2012-07-05 This document is void 24 hours after printing Page 6 of 6



Personal Hygiene at STP



Personal Hygiene Protocol to follow when working
at the Sewage Treatment Plant and Lift Stations

Daily Inspection and readings

Lab coat
Boot covers
Nitrile gloves
Safety glasses

- Shower not required
- Thorough washing and disinfection of hands before leaving decontamination unit

Testing - every second day

Lab coat

Boot covers
Nitrile gloves
Safety glasses

- Shower not required
- Thorough washing and disinfection of hands before leaving decontamination unit

Cleaning Lift Station #3

Tyvek suit
Boot covers
Nitrile gloves
Safety glasses

- Shower not required
- Thorough washing and disinfection of hands before leaving decontamination unit

Cleaning/Changing U.V. lamps - Little Johns/L333

Tyvek suit
Boot covers
Nitrile gloves
Safety glasses

- Shower not required
- Thorough washing and disinfection of hands before leaving decontamination unit



Personal Hygiene Protocol to follow when working
at the Sewage Treatment Plant and Lift Stations

Sludge measurement

Tyvek suit

Boot covers

Nitrile gloves inside rubber gloves
Safety glasses

- Shower not required
- Thorough washing and disinfection of hands before leaving decontamination unit

Sludge removal

Tyvek suit

Boot covers

Nitrile gloves inside rubber gloves

Safety glasses with full face shield/full face respirator

- Shower required

Changing Pumps in influent lift stations/working on pipes - raw sewage (plumbers?)

Tyvek suit

Boot covers

Nitrile gloves inside rubber gloves
Safety glasses

- Shower required

Changing Pumps in effluent lift stations/working on pipes (plumbers?)

Tyvek suit

Boot covers

Nitrile gloves - rubber gloves if required
Safety glasses

- Shower required



SAMPLING AND TESTING



TARGET ANALYSIS RESULTS

pH
D.O. in
D.O. out
Temperature

Turbidity

TARGET

6.5-8.0

> 1.0 ppm

> 4.0 ppm

20-25C

<20 NTU

ACCEPTABLE
6.0-8.5
>.3 ppm

> 2.0 ppm
15-30C

<40 NTU
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Calibration of pH meter

\ 14

EAGLE

PROCEDURE NUMRER: MBK-SIT-0023
Prepared by Services Department
People Site Services Ty —
concerned Approved by Services General Superintendent
Issuing date : 2012-04-11

This procedure corresponds to the required minimum standard. Each and every one also has to comply with the rules and
regulations of the Nunavut Govermnment in terms of health and safety at work.

Concerned departments: Required equipment
I/i Site services
[mpacts

2 ﬂ)".‘a PR

P e =
& & ¢
= r
: Environment
Health & Safety Process/Quality Costs
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For better accuracy, frequent calibration of the instrument is

recommended =2 Prevent incident
and /or accident; health

issues

Calibrate once a week and record on calibration report

=4 Prevent incident
and /or accident; health
issues

1. From the normal measuring mode, press and hold the
MODE button until OFF and until the secondary LCD is
replaced by CAL

2. Release the button. The LCD enters the calibration mode
displaying "pH 7.01 USE"

3. After 1 second the meter activates the automatic buffer
recognition feature

4. For a two point calibration, place the electrode in pH 7.01
buffer solution. After the first calibration point has been
accepted, the "pH 4.01 USE" message appears

5. If no valid buffer is recognized, then the "WRNG" message
is shown. It may be time to change the buffer solutions

6. If a valid buffer (4.01 ) is detected, then the meter
completes the calibration procedure

2012-07-05 This document is void 24 hours after printing Page 2 of 3



7. When the buffer is accepted, the LCD shows the accepted
value with the "OK 2" message and then the meter returns
to the normal measuring procedure mode

8. THE ELECTRODE MUST STAY WET DURING
STORAGE. ENSURE THAT THERE IS ALWAYS
WATER IN THE STORAGE CAPSULE

9. Taking pH Measurements

10. Submerge the electrode in the solution to be tested while
stirring it gently

11. The measurement should be taken when the stability
symbol (eloek) on the top left of LCD disappears

2012-07-05 This document is void 24 howrs afier printing
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Testing at the STP

PROCEDURE NUMBER: MBK-SIT-0022
) ) Prepared by Services Department
People Site Services Az Hamal
concerned Approved by Services General Superintendent
Issuing date : 2012-04-11

This procedure corresponds fo the required minimum standard. Each and every one also has to comply with the rules and
regulations of the Nunavut Government in terms of health and safety at work.

T 2 L e S S

Concerned departments: Required employee preparation:
¢ Every person is required to have Hepatitis A
/ & B and Tetanus shots before doing any
T T - work at the STP thaﬁ will b_nng them in
contact with contaminants ie. sewage,

sludge, effluent, influent, etc.
Required equipment

v PPE : Safety glasses , hard hat, nitrile
gloves, gas detector

Impacts
N 7 L,
‘@ e B
&
Health & Safety Process/Quality Costs Environment
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Procedure

AL e
1. Turnon the D.O and calibrate before testing

+ Prevent incident
and /or accident; health
issues

2. Turn on the pH meter and calibrate if necessary(once a week)

Prevent incident
and /or accident; health
issues

3. Turnon the turbidity meter and calibrate if necessary(once a
month)

4, Check the chart on the wall for schedule and locations of
sampling points

5. Procedures for each sampling point are posted at each
location

6. Record all test results and enter into computer

2012-06-24 This document is void 24 hours dfter printing Page 2 of 2



Procedures For

Little John’s



Procedures for Changing U.V. Lamps and

Changing/Cleaning Tubes in Little John U.V. Lamp Units

Every person is required to have Hepatitis A & B and Tetanus shots before doing any
work at the STP that will bring them in contact with contaminants i.e. sewage, sludge,
effluent, influent, etc.

v" Warning : Do not look at the U.V, lamps when they are on
There are 2 sealed U.V. lamp units, both have 6 U.V. lamps inside each unit

v" PPE: Tyvek suit, boot covers, nitrile gloves, safety glasses, hard hat, locks for locking
out electrical panel

1) Check for gases with gas detector before entering the U.V. lamp area

2) Shut off and lock out one of the U.V. lamps units

3} Using a step ladder close the valves on both sides of the unit being cleaned

4) Place a pail under the drain hose and open the valve

5) Crack the outlet valve a bit to allow the unit to drain

6) Once the unit has been drained remove the sensor

7) The sensor is located on the side of each unit and is threaded in

8) With the 50% Lime Away solution spray bottle clean the sensor by spraying it and then
wiping it down with a soft paper towel/kleenex

9) Take another dry paper towel/kleenex and wipe the sensor dry

10) Take the water hose and spray water into the sensor hole and let it drain to remove
some of the dirt inside the unit

11) Thread sensor unit back into chamber

12) Close the valve on the drain hose

13) Remove the wiring harness from the U.V. lamps

14) Remove the U.V. lamps being very careful not to break them

15) Some end caps may need to be removed to get the lamps out(very tight spot)

16) These will need to be disposed of as HAZMAT

17) Remove the threaded end caps from the unit if removing the tubes

18) If the tubes are not being taken out the end caps do not need to be removed

19) If the tubes are being cleaned or replaced remove them as well by pulling them out

20) Be careful not to lose the o rings and stainless steel washers

21) Clean the tubes with Lime away if they are going to be cleaned

22) Install cleaned or new tubes



23) Install the U.V. lamps being careful not to get them dirty

24) Thread the end caps back into place

25) Put the wiring back on the lamps taking note that the wires are numbered to match with
the unit

26) Unlock the Unit

27) Turn the unit back on for approximately 2 minutes

28) Open up the inlet and outlet valves

29) Wait for a few minutes to ensure that the lamps are working properly by checking the
reading on the monitor.

30) The unit will now need to be calibrated

31) See the manual for calibrating

32) After calibrating the unit % will be at 100

33) The % will fluctuate at times as the effluent flows and particles of dirt get on the sensor

34) Enter the date the U.V lamps/tubes were changed in the back of the daily log book



Procedures for Cleaning Little John U.V. Lamp Sensor (downstairs)

Every person is required to have Hepatitis A & B and Tetanus shots before doing any
work at the STP that will bring them in contact with contaminants i.e. sewage, sludge,
effluent, influent, etc.

¥" Warning : Do not look at the U.V. lamps when they are on
There are 2 sealed U.V. lamp units, both have 6 U.V. lamps inside each unit

v' PPE: Tyvek suit, boot covers, nitrile gloves, safety glasses, hard hat, locks for locking
out electrical panel

1) Check for gases with gas detector before entering the U.V. lamp area

2) Shut off and lock out the U.V. lamp unit that is being cleaned

3) Using a step ladder close the valves on both sides of the unit being cleaned

4) Place a pail under the drain hose and open the valve

5) Crack the outlet valve a bit to allow the unit to drain

6) Once the unit has been drained remove the sensor

7) The sensor is located on the side of each unit and is threaded in

8) With the 50% Lime Away solution spray bottle clean the sensor by spraying it and then
wiping it down with a soft paper towel/kleenex

9) Take another dry paper towel/kleenex and wipe the sensor dry

10) Take the water hose and spray water into the sensor hole and let it drain to remove
some of the dirt inside the unit

11) Thread sensor unit back into chamber

12) Close the valve on the drain hose

13) Unlock the Unit

14) Turn the unit back on for approximately 2 minutes

15) Open up the inlet and outlet valves

16) Wait for a few minutes to ensure that the lamps are working properly by checking the
reading on the monitor.

17) When all is working well the number should be around 100% after a cleaning

18) The % will fluctuate at times as the effluent flows and particles of dirt get on the sensor

19) Record the date the sensor was cleaned in the daily log book



Procedures for dumping sewage into and removing solids/sludge from lift station #2 at the STP

Workers are required to have Hepatitis A & B and Tetanus shots before doing any
work that will bring them in contact with contaminants i.e. sludge, effluent,
influent,sewage etc.

All sewage from bathroom facilities around the Meadowbank site including the Exploration and
Emulsion plants must be dumped into lift station #2 at the Sewage Treatment Plant.

All other liquids including the liquids from the grease traps should be off loaded at the tailings pond.

Twice a week, Wednesdays and Sundays 1 load of solids should be removed from lift station #2 and
unloaded at the tailings pond.

If other jobs or poor weather come up and the solids cannot be done during these days removing solids
can be done on other days.

There is a sheet at the STP just inside the door of the decontamination unit which is to be filled out by
the vacuum truck operator.

The operator will fill in the date, initials of driver of vacuum truck, size of sewage load in or size of solids
load out. This size of the load will be entered in the appropriate column , example % § or 75% S.
(S for small truck, B for big truck )

Also on this sheet under comments enter why the solids were not able to be done if it happens
example, “ blizzard , truck broke down, too busy” or any other information the driver may need to enter
example “broken paddle needs to be repaired”

Occasionally the STP operator will also ask for the sludge to be removed from the bottom of lift station
#2 but this will come as a formal request.



~ . Measuring Sludge in the Little Johns
g

EAGL
PROCEDURE NUMBER: MBK
Bans) Site S Prepared by Site Services
eople ite Services :
Roger Sauve
concerned Approved by Services General Supervisor
Issuing date : 2012-04-11

This procedure corresponds to the required minimum standard. Each and everyone also have fo comply with the rules and
regulations of the Nunavut Government in terms of health and safely at work.

I o Y e N P :
g Wnjecuve. |

Sludge is required to be measured every 2 weeks in the primary and clarifier tanks(final stage)

Concerned depariments: Required employee preparation:
» Every person is required to have Hepatitis A
/ & B and Tetanus shots before doing any
5 work at the STP that will bring them in

contact with contaminants i.e. sewage,
sludge, effluent, influent, etc.

Required equipment

e (Gas detector, safety glasses ,hard hat,
Tyvek suit and boot covers, nitrile/rubber
gloves, locks for locking out bio-disk

Impacts Location

/\ﬂd JJ‘E‘.‘%@‘
v 4

Health & Safety Process/Quality  Costs Environment Control Room Field
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Prevent incident and for
accident; health issues

2. Two (2) people to be present when measuring sludge

3. Shut off and lock cut the bio-disk

4. Keep gas tester on person or close at hand _

“,

Little Johns primary tank measurement : side door/opening on
the left side when facing the Little Johns from the big double
doors — 1 measurement

6. Turn the sludge meter on

7. Turn the alarm on the sludge meter

,

Slowly drop the sensor into the effluent allowing in to go to the
bottom

2012-06-20 This document is void 24 hours after printing
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9. The alarm will sound as it starts to hit the sludge

10. Take note of the depth of the tank by reading the numbers on the
cord (measured in 8" intervals)

11. Slowly lift the sensor/cord until the alarm goes off

12. Record the difference on the cord from when the alarm is on at
the bottom to when the alarm goes off

13. This difference is the depth of the sludge

14. Follow the same procedures in the Little Johns clarifier tank

15. Little Johns clarifier tank measurement : open double doors and
take measurements on both sides of the tank

16. Once the sludge measurements have been taken and recorded,
the bio-disk can be unlocked and restarted

17. Clean up tools and put things away where they belong

2012-06-20 This document is void 24 hours after printing Page 3 of 3





