l * l Indian and Northern Affaires indiennes

Affairs Canada et du Nord Canada

Nunavut Regional Office
P.O. Box 2200
Iqaluit, NU, X0A 0HO

February 09, 2009

Attn: Mr. Thomas Kabloona, A/Chief Executive Officer
Nunavut Water Board

P.O.Box 119

Gjoa Haven, Nunavut

X0B 1J0

RE: Nunavut Water Board (NWB) Licence No. 1BR-ROB0813 (NWB’s Required Submissions)

As per the table of required submissions on page iii of the Roberts Bay/ Ida Bay’s NWB Licence # 1BR-
ROBO0813, please find the following documents enclosed:

1.

RN RW

NWB’s Table of Required Submissions (with INAC’s responses);

Modifications to final Remedial Action Plan (RAP) — highlighting some modifications made to the
project since the submission of the final RAP to NWB. The modifications were effected in the
Project Specifications;

Roberts and Ida Bay Project Specifications;

General Monitoring Plan (as per Part K of the Water Licence # 1BR-ROB0813);

Long Term Monitoring plan;

Abandonment and Restoration Plan;

Operations and Maintenance Plan for Sewage Disposal Facility;

Site Specific Health and Safety Plan; and

Tailings Freezeback Report.

Should you have any questions or require any clarifications, please contact the undersigned or the Project
Manager, Dele Morakinyo at dele.morakinyo@inac-ainc.gc.ca, or by telephone at (819) 934-9224

Sincerely, __——

Y

Natalie Plato, P. Eng.

Director, Contaminated Sites Program (NRO)
Tel: (867) 975-4730;

Fax: (867)975-4736

Email: Natalie.Plato@inac-ainc.gc.ca

Canada

ixl
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Part 1 General
1.1 PRELIMINARY REQUIRMENTS
1 Prior to installation of camp facilities and service area, submit location and layout plan to

Engineer for review.

2 The location of the camp facilities must be approved by Engineer. Provide 3 weeks prior
to mobilization.

3 Provide and operate complete camp facilities services, including provision, preparation,
and serving of food for construction personnel, Engineer and his authorized personnel,
and other specified site visitors.

A4 Temporary camp facilities to be established and operated in accordance with local
regulations and authorities having jurisdiction.

5 Provision of camp facilities services consisting of:
| Design, supply, installation, operation and maintenance of camp facilities
including:
1 All associated facilities.
2 Utilities and services required for camp such as heating, lighting, fuel,

potable, and domestic water systems.
3 Sewage collection.
4 Treatment and disposal systems.
5 Waste, refuse and garbage collection and disposal system.
.6 Camp fire prevention.
7 Alarm and fire fighting system.
8 Camp safety and security service.
9 Meals and catering service.
10 Shower/wash facilities.
11 Sleeping and washroom facilities.
12 Bedding and bedding laundry service.
A3 Janitorial service.

14 Recreational facilities.
15 Personnel laundry facilities.
2 Obtain and pay for, as part of provision of camp facilities services all licenses,

permits, and authorizations required to comply fully with all laws, ordinances
and regulations of Federal and local authorities in connection with the
performance of work of this section.

3 Provide camp facilities services for own workforce, surveyors, Engineer,
specialist inspectors (1) and for two (2) over night visitors. Separate space is to
be provided for female staff.

4 Demobilize and remove camp facilities from site at completion of contract.
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.6 Camp facilities including its facilities, utilities, services, location and operation is subject
to Engineer’s approval and is to be designed, established and operated in accordance with
applicable Federal, Territorial and local codes, regulations and requirements governing
camp facilities.

T Camp location to be established at a location, which does not interfere with operations
undertaken on site. Camp and service area locations are subject to Engineer’s approval.

.8 Pay for all costs for inspection of camp and electrical facilities by authorities having
jurisdiction.

9 Pay for all costs for inspection of camp and electrical facilities by authorities having
jurisdiction.

10 Provide camp facilities services for own workforce, Engineer and Engineer’s authorized
personnel as follows:

1 Resident Engineer: duration of project.

2 Engineer’s Authorized Personnel, PWGSC and INAC Office Personnel: on an as
required basis, maximum of 2 persons at any one time, arriving and departing
with crew changes.

10 Soft-sided tents will meet the requirements of this specification.

1.2 ENVIRONMENT

1 Comply with environmental regulations as per Section 01 35 43.

2 Adhere to applicable guidelines and in accordance with authority having jurisdiction.

3 Submit to Engineer before opening of camp, proof of adherence to all environmental
regulations. Display all applicable regulatory permits at the camp site.

4 Camp facilities including its facilities, utilities, services, location and operation is subject
to the approval of Engineer and is to be designed, established and operated in accordance
with applicable Federal, Territorial and local codes, regulations and requirements
governing camp facilities. The camp facilities will meet or exceed the most recent edition
of the Government of Nunavut, Public Health Act and Regulations.

5 Provide water that meets Health Canada Guidelines for Canadian Drinking Water
Quality. Submit information on water, including the source and water quality test results
to Engineer prior to opening the camp.

.6 Comply with sewage treatment, disposal and closure requirements as outlined in Section
01 35 43 — Environmental Procedures.

1.3 CAMP INSTALLATION AND REMOVAL
1 Mobilize equipment, camp, personnel, and materials.
2 Establish approved temporary buildings and facilities as required.
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3 Place all camp facilities so as not to interfere with any construction or other site activities.
4 Carry out all work necessary to protect environment, such as construction pads (if
required), prior to actual installation of camp.
5 Do not locate camp generators adjacent to any sleeping facility, camp kitchen or an area
with constant human presence.
.6 Remove camp facilities, clean up, and leave site in condition satisfactory to Engineer.
1.4 SITE LOCATION
1 Locate Camp at a site that provides for the safety and welfare of its residents for the
duration of the Work.
2 Locate Camp within walking distance of the work site, if possible.
15 MAINTENANCE
1 Maintain Camp facilities in tidy and sanitary condition.
2 Heat Camp facilities as required.
3 Clean Camp facilities daily. Clean and sanitize toilets, urinals, showers, wash basins, and
laundry tubs daily.
A4 Provide adequate bug, pest, and wildlife control to all buildings, facilities, and camp site.
5 Maintain camp facilities power plant, fuel storage facilities, water lines, sewage system,
garbage disposal containers, heating units, appliances and furniture in neat, clean and
good operating condition and make repairs as necessary.
1.6 ENGINEER’S REQUIREMENTS
1 Provide for sole use of Engineer, one room for sleeping. Space to be furnished in same
manner as rooms used by Contractor’s personnel.
2 Provide space for up to 2 overnighting or occasional site visitors as and when required in
the camp.
2 Provide a minimum of 11 m® of air space for each occupant.
3 Provide space in the Camp for the exclusive use of the medic. Space must have two beds.
Provide medic with a communications device compatible with all site communications.
A4 Provide space for the Engineer to use as an office.
5 Engineer’s office to have a minimum floor space of 15 square metres and furnished with

the following:

1 Table, minimum size 1.8m x .8 m
2 One two-drawer file cabinet with locking mechanisms.
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1.7

1.8

19

3 One waste paper basket.
A4 One duplex receptacles, 120V, 60hz.

Provide and maintain at Engineer’s office one satellite phone line or equivalent
communication approved by Engineer.

Provide, for use by one (1) mobile communication radio, complete with charging units.
The radio shall allow for on-site communication between engineer and the Contractor.

It is critically important that the communication equipment provided by the Contractor
for Engineer’s use is reliable and of the highest quality. Immediate repair or replace
faulty equipment.

Provide one (1) ATV c/w trailer as described under Section 01 51 00, Temporary
Facilities for use by Engineer and authorized visitors.

ADDITIONAL SAFETY EQUIPMENT

Maintain at site, two (2) sets of CSA approved safety rubber boots and three (3) safety
hats with liners and safety glasses for use by Engineer and visitors.

Maintain a supply of ear plugs or any items necessary for well being of camp occupants.

KITCHEN DINING COMPLEX

Functional design of kitchen to include all equipment necessary for food storage,
preparation, cooking and serving 3 meals daily to meet camp population requirements.

Provide dishwashing and garbage handling equipment, consistent with required function
of kitchen.

Provide seating capacity of dining area to meet camp population requirements.

Store all non-perishable food supplies in adequate containers, kept in an orderly manner
and under sanitary conditions, in vermin-proof enclosures.

Store all perishable food supplies in properly refrigerated indoor areas within camp
facilities to preclude attraction of wildlife.

LINEN, BEDDING AND LAUNDRY

Supply three (3) blankets, two (2) sheets, one (1) bath towel, one (1) face cloth, and one
(1) pillow and one (1) pillow case for each person living in camp.

Change two (2) sheets and one (1) pillow case once per week or whenever a change of
occupant occurs.

Launder sheets and pillow covers regularly to provide weekly supply of clean linen.
Provide clean blankets to all camp occupants. Clean blankets at conditions warrant.

Cooking staff to wear suitable kitchen attire. Launder kitchen attire daily.
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1.10 ABLUTION AND LATRINE FACILITIES
1 Provide ablution and latrine facilities as per AHJ and codes requirements and as per camp
occupancy requirements as follows:

1 Flush toilets as required.
2 Urinals as required.

3 Wash basin of stainless steel, porcelain, with one mirror over each basin as
required.

4 Individual shower units with non-slip flooring together with adjacent dressing
cubicles as required.

2 Maintain separate ablution and latrine facilities for female/male populations.
3 Maintain separate ablution and latrine facilities for Engineer and Engineer's support staff.

4 Clean ablution and latrine facilities daily. Supply adequate amounts of paper towels,
toilet tissue, and individual drinking cups in washrooms.

1.11 FOOD QUALITY AND SCHEDULE
1 Groceries to be of top quality. Eggs and dairy products to be grade “A”. Canned fruit and
vegetables to be choice or fancy. Provide choices of traditional food.

2 Beef to be Canada Grade “A”, pork to be Grade “1”, turkey, chicken, or other fowl to be
“utility” or better.

3 As a minimum, provide three meals a day. Provide casual meals or fourth meals if
irregular shifts are worked or irregular travel by personnel is required.

A4 Provide box lunches for all camp occupants who will not be in a camp for noon meal.
1.12 CAMP RULES
1 A Camp of this nature in a remote location requires that certain basic rules be established

for mutual benefit of all camp occupants.
2 Prepare a set of Camp rules, for approval by Engineer, prior to commencing operations.
3 Camp rules to cover such items as property damage, smoking, use of alcoholic beverages,

drugs, firearms, security, nuisance, and any other matters to make Camp an orderly, well
managed operation.

A4 In order to protect all residents, the following activities are strictly prohibited and could
result in dismissal and removal from site:
1 Tampering with smoke or fire detectors/alarms, and other safety equipment.
2 Possession and consumption or use of alcohol or illegal drugs.
3 Possession or use of firearms, ammunition, or other lethal weapons.
A4 Fighting, physical violence, stealing, vandalism, or destruction of property.
5 Harassment in any form.
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1.13

1.14

.10

A1

12

13

14

15

.16

A7

.6 The employee or visitors departure from the site for any of these reasons will be
on the first available scheduled transportation. Should this person wish to leave
immediately, the costs will be the responsibility of the employee.

Become familiar with all emergency procedures, exits, signals, and alarms. Keep accesses
to fire equipment clear at all times, and immediately report any damaged fire or safety
apparatus to your supervisor.

Use vehicles or equipment only when trained and authorized to do so.

Use, adjust, and repair equipment or machinery only when authorized by the supervisor.
Vehicle/Equipment checks must be completed and the logbook updated at the beginning
of every shift or when starting any vehicle or piece of equipment. Seat belts must be worn
at all times in vehicles and equipment.

Keep living areas as clean as possible.

Have warm emergency clothing available at all times during the winter.

Keep clothing or other flammable goods away from baseboard heaters.

Ensure that personal items and clothing are marked for easy identification.

Employees must store/remove all personal effects and belongings when going off rotation
or permanently off site.

No loose clothing, dangling neckwear, bracelets, rings or similar articles are to be worn
where there is a risk of coming into contact with moving machinery or electrical
energized equipment.

Keep workplace and equipment neat and orderly. Complete an inspection of work place
tools and equipment prior to starting work. Correct any hazards immediately.

Provide a copy of Camp rules to all camp occupants prior to or upon arrival in camp.
Enforce Camp rules.

LAUNDRY FACILITIES

Provide laundry facilities dedicated to the Camp and separate from units used for
washing of site PPE (e.g. coveralls).

Laundry facilities for washing of PPE to be located in controlled facility within or
adjacent to base camp.

EQUIPMENT, TOOL AND MATERIALS STORAGE
Provide and maintain, in a clean and orderly condition, weatherproof sheds for storage of
tools, equipment, and materials.

Locate materials not required to be stored in weatherproof sheds in a manner to cause
least interference with work activities.
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1.15 SANITARY FACILITIES

1 Washroom facilities are to be provided at, or in close proximity to, the respective camp,

and work areas.

1.16 ACCESS TO WORK
1 Be responsible for the transport of personnel and equipment to the various work areas on
the site.
1.17 TRANSPORTATION
1 Provide return air transportation services for Contractor, Engineer, and Engineer’s

Authorized Personnel from Cambridge Bay to the Roberts Bay or Ida Bay sites.

2 It is anticipated that air transport of Engineer's Authorized Personnel will be scheduled to
coincide with the transport of Contractor's workforce to and from the site.

3 Engineer will advise Contractor of Engineer and Engineer’s personnel air transportation
requirements one week in advance of trip departure.

1.18 CAMP SECURITY

| Restrict access to camp. Only persons employed on project to be allowed normal access.
Unauthorized persons will be permitted on site only with approval of Engineer and/or
Contractor.

1.19 MEASUREMENT OF PAYMENT

1 Provision of all camp facilities and equipment, including communication equipment for
the camp will be paid at the lump sum price tendered under Item 01 54 00-1, Camp
Facilities and Equipment, in the Basis of Payment Schedule.

2 All costs for the operation and maintenance of all camp facilities and equipment,
including water treatment and sewage treatment, inspection of camp and electrical
facilities by Nunavut officials, on-site mobile communication equipment, as well as the
provision of catering, rooms, and laundry services for the camp are to be included in the
lump sum payment for Camp Operation and Maintenance, Item 01 54 00-2, as indicated
in the Basis of Payment Schedule.

3 The provision of room and board and associated services for Engineer and Authorized
Personnel will be measured for payment by the person-day for each day that personnel
reside overnight at the camp. Engineer’s room and board will be paid under Item 01 54
00-3 in the Basis of Payment Schedule.

4 Provision of casual meals to visiting Engineer’s Authorized Personnel will be measured
for payment by the number of meals served. Casual meals will be paid under Item 01 54
00-4 in the Basis of Payment Schedule.

5 Charters will be paid at the unit price tendered under Item 01-54 00 — 5 on the Basis of
Payment Schedule. The rates are to include crew changes, food flights, supplies, meetings
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Part 2

Part 3

or any other charter requirements. The rates are to be based on a round trip from
Cambridge Bay.

It is anticipated that air transport of Engineer’s Authorized Personnel will be scheduled to
coincide with the transport of Contractor’s workforce to and from site. Provide air
transportation for Engineer’s personnel at a minimum frequency of one return trip per
week and two additional trips per month schedule according to Engineer’s request.

All costs for the provision of satellite and/or long distance communication links for
Engineer and authorized personnel will be paid at the lump sum price tendered for
Communication links, Item 01 54 00-6, as indicated in the Basis of Payment Schedule.

All costs for the provision and maintenance of an ATV and a snowmaobile for use by the
engineer will be paid at the lump sum price tendered under item 01 54 00-7 in the Basis
of Payment schedule.

Except as otherwise indicated herein, work under this section will not be measured.
Include all costs in Item BOPC-1, Balance of Project Costs in the Basis of Payment

Schedule. Indicate the cost of this work as a separate line item in the cost breakdown
specified in Section 01 32 19 - Project Management and Construction Schedule.

Products (NOT USED)

Execution (NOT USED)

END OF SECTION



Operations and Maintenance Plan for Sewage Disposal Facility

The sewage disposal facility to be used at Roberts Bay to treat the sewage from
camp operations is the NOMADIC™ Sewage Wastewater System.

Estimated black water generation during the remediation activities is as follows:
» 2008 (Ida Bay) — 150 man days x 10 liters/man day = 1,500 liters
* 2009 (Roberts Bay) — 728 man days x 10 liters/man day = 7,280 liters

As back up, approximately 3000 gallons (13,500 liters) of tankage will be
available in case of system failure along with approximately 200 square meters of
liner (for construction of a sewage lagoon if required).

A mechanic will be trained in dealing with maintenance/repair of the WWTS prior
to mobilization.

A complete parts/maintenance package will be shipped with the system. The
residual waste sludge will be disposed of off site.

Attached as Appendix A is a letter from Pinnacle (WWTS manufacturer)
providing additional detail on the WWTS and client references. Also included is
some performance test data, drawings and a copy of the owners’ manual and a
description of the operation and treatment process.



Appendix A



PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.
22765 - A Fraser Highway, Langley, BC, Canada

Telephone: 604.514.7555

Toll Free: 866.514.7555

Fax: 604.514.7595

Mailing Address: P.0. Box 3070
Langley, BC, Canada, V3A 4R3

www.peti.ca

NOMAD

C

MOBILE SEWAGE WASTEWATER TREATMENT SYSTEM

DS Series # of Persons
NOMADIC DS 10 10
NOMADIC DS 15 15
NOMADIC DS 20 20
NOMADIC DS 25 25

HS Series

NOMADIC HS 21/25 25

NOMADIC HS 26/50 50
NOMADIC HS 51/75 75
NOMADIC HS 100
NOMADIC HS 150
NOMADIC HS 250
NOMADIC HS 500
NOMADIC HS 750
ASCO,R Series

ASCO,R Series 1000 - 2500

NOMADIC™ DS and HS Series have, at the core of the
treatment process, the Fixed Activated Sludge Treatment
System known as FAST® and as available from
Bio-Microbics Inc.

Pinnacle Environmental Technologies Inc. is the exclusive
Canadian Distributor of the FAST® system and employs
the technology in a wide variety of designs and settings to
provide solutions for sewage wastewater treatment across
Canada and offshore.

The NOMADIC™ DS and HS Series are a tested and

true result of the Pinnacle design to meet the specific
needs of the mobile work camp market, satisfy regulatory
requirements and provide easy maintenance at an
affordable cost.

NOMADIC

MOBILE SEWAGE WASTEWATER TREATMENT SYSTEM




MOBILE SEWAGE WASTEWATER TREATMENT SYSTEM

Mobile and Portable Systems

The NOMADIC™ series is designed for mobile work camps and
disaster relief. The systems are available for a variety of applications
such as mobile, portable in permanent arrangements, semi-
permanent or short-term temporary installations.

The NOMADIC™ system design takes into account the following
design considerations:

e High-strength sewage wastewater characteristics
e Fats, oils and greases from the centralized kitchen works
e Power availability
e Fresh water supply and characteristics
e Cold weather climate conditions
e High altitude conditions
e Above-ground, free-standing arrangements
— Qutdoor installation
— Indoor installation
® |n-ground installations
e Pump and dosing packages
— pumping into the system
— pumping or dosing within the system
— pumping or dosing to the discharge point
e Flow equalization
e Pre-gsettling and trash collector chamber
e Effluent disinfection
e Automated grease interceptor

- 900 Person Siberia, Russia Mining Camp

NOMADIC™ DS Series

NOMADIC™ DS Series are for work camps up to 25 persons and which
do not utilize a commericial-grade kitchen.

JEI T

Design and Build

Our knowledgeable and experienced design team consult with you

to design and build the system that meets specific unique needs and
requirements. Largest system, at time of printing, is for 1,800 person
camp.

Standard Series
Available in 3 series.

e NOMADIC™ DS
e NOMADIC™ HS
* NOMADIC™ ASCO,R

Emergency Response/Disaster Relief

The NOMADIC™ system is easily portable for fast mobilization to areas
that need immediate response to a disaster or crisis. Connection to power
supply is simple. Effluent quality is suitable for safe and clean discharge
even into surface water if required.

Applications

e Forestry

e Mining

e (as and Qil Drilling

e Remote Fishing Resorts
e Fire Fighting Gamps

Installation Locations

e Northern Alberta

e Northern Canada

e United States of America
e Siberia, Russia

o USA-FEMA

Benefits

Rugged Construction

e High treatment levels

e [ ow sludge production

e | ow maintenance skill level

e Performance pure and simple
¢ Rapid deployment

Heavy gauge steel construction with
skid mounts and roll bars allows for
multiple moves and long term use.

peti@canada.com

NOMADIC™ Work Camp

Systems for
Industry on the Move
and
Sanitation for Disaster Relief

NOMADIC

MOBILE SEWAGE WASTEWATER TREATMENT SYSTEM

IR ETIEC




Pinnacle Environmental Technologies Inc.

H/O Mailing Address H/O Location Address H/O Contact Numbers
P. O. Box 12112 22765-A Fraser Hwy. Ph: 604-514-7555
Langley, B.C. V3A 935 Langley, BC. Toll Free 866-514-7555

WebSite: www.peti.ca  Email: info@peti.ca Fx: 604-514-7595

June 10, 2008

Vijay Lanji

Quantum Murray LP

400 - 4400 Dominion Street
Burnaby, BC V5G 4G3

Re: Nomadic Workcamp
Mr. Lanji

As requested, here is some information regarding the Nomadic Workcamp and references for
operation.

As you are aware the Nomadic™ system has been in use for over 5 years in cold-climate
Northern Canada as well as installations in Europe and Asia. The system is built upon
traditional septic treatment processes, which have been in use in North America for over 50
years, with special consideration for cold-weather environments and potential portable
applications.

Treatment Process

e Influent enters the system into a larger, course-bubble aeration chamber. This
chamber (combined with the settling chamber) is sized appropriately for 1 to 1-1/2
days of aeration for the sewage volume.

e We then enter a settling chamber where we can settle out some of the non-organic
materials before we enter the treatment chamber.

e The third step in the process is the FAST® treatment process. This is a hybrid
treatment process where we use both attached and suspended growth to treat our
waste. The FAST® system uses an air-blower to create an air-lift where the sewage is
constantly re-cycled through the system, pulling waste from the bottom of the tank
and distributing it on top of the media. The air helps to accelerate activity and growth
of the biology while the air-lift is constantly cleaning the media with the aggressive
action. Note that there is no required maintenance for the media other than pumping
out the tanks on a semi-regular basis.

e Effluent exits the treatment center through a mid-height “clarified-zone” and is run
through a UV system before entering the pump chamber. The UV system is sized
based upon the expected flows of the system.

e Effluent is pumped out to the field through a duplex pumping system. Note that we
have also recently installed a re-circulation system where 20% of the pump cycle is sent
back to the aeration chamber. This is just a further step in our treatment process
which we have found works effectively to further reduce our BOD® and TSS test results.

790 Industrial Road 8104 — 46™ Street 22765-A Fraser Highway
Cambridge, ON Edmonton, AB Langley, BC
877-553-6336 780-469-6746 866-514-7555

Our Mission is to Provide Products to Protect Public Health & the Environment that We All Share
Page 1 of 4
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PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

NOMADIC System

Table: Typical Performance Criteria

Nomadic® 25
Application: Mobile Workcamp Environment
PERFORMANCE INFLUENT VALUE EFFLUENT VALUE
PERAMETER

Daily Sewage Flow ( Max) Est. 1250 Imperial Gal/ Day

BOD. <450 <30

TSS < 350 <30

Fats, Oils and Grease <35

*Performance parameters not listed in this table have no guarantee of reduction or treatment.

FLOW PATH
4. UV/Pump
—> 1. Pre-Aeration — 2. Settling 3. Treatment —» Chamber
(Mech Room)
Engineering

All MicroFAST® systems are shipped with a stamped engineers drawing detailing their design
parameters and operational capabilities.

Components

1. Pre-Aeration

The Pre-Aeration uses a Lixor™ Course-Bubble Aerator with a 0.5hp - 1.5hp,
120/240v single phase blower motor (depending on the size of the chamber). No
moving parts are submerged in the sewage; rather the Lixor unit is fed air from the
blower sitting in the Mechanical room.
The Lixor™ unit creates a “mixed-liquor” whereas the biological material is
suspended in the liquid thereby beginning the treatment process.

2. Settling

The Settling Chamber has no mechanical components. This is a small chamber
where sludge is able to begin settling at the bottom of the chamber. Treatment
continues in sludge and the mixed liquor however non-organic materials that are
non-biodegradable are settled to the bottom of the chamber where they remain

until the unit is cleaned out with a vacuum truck.

Page 2 of 4



PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

3. Treatment
The treatment chamber contains the MicroFAST® Bioreactor media (see attached
drawing for a typical cross-section view of the MicroFAST media). This media is an
area where the biological material can attach, grow, consume and die. This is the
heart of the treatment process. Using an air-lift design; air is pumped through the
center of the media, hitting a stop block and creating an air vacuum. Liquid is then
lifted from the bottom of the chamber, through the center of the media and to the
top of the chamber where it hits a splash plate, dispersing over the top of the
media. The media never needs to be cleaned or washed due to the vigorous
splashing action which consistently cleans and renews the media.
There are no moving parts in this chambers as the air is pumped from a blower in
the mechanical room.
Note that | have also attached a file showing the testing process and results of the
NSF™ certification process and data received from the

4. UV / Pump Chamber / Mechanical Room
As the effluent exits the treatment chamber it goes through a UV sterilization unit,
the Protector™. This final polishing step eliminates harmful pathogens such as
fecal coliforms and other bacteria which can infiltrate the local watercourse.
As the pump chamber fills the floats or transducer evacuates this chamber using a
duplex (two pumps) pumping system. In the event of high flows or pump failure
the system will give warnings however it will still be able to keep up with demand.
The mechanical room contains all electrical components and any serviceable parts
that are contained in the Nomadic™ system. Other items not previously noted
include: Electrical panel, heater, 4” chamber clean-out ports and all relevant control
panels.

References

As requested here are a couple of references that use our Nomadic™ technology extensively.
Both have extensive experience using the Nomadic system in all types of environments,
summer and winter operation.

Tim Watchorn
Watchorn Oilfield Rentals
780-834-0055

Gerry Vassuer
Arrow Septic
780-835-0415

Test Results
Attached are a couple of test results that Pinnacle Environmental Technologies Inc. took

ourselves at a site that we operated near Bragg Creek, Alberta. Test results are from
November 2007 and January 2008 while the system was in operation. | have requested that
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some of our customers send us some of their test results and they are mailing and faxing
them to me as we speak. As soon as these are in my possession | will forward them to you.
These results will include samples from cold-weather operation in Northern Alberta.

If you have any additional questions, please do not hesitate to contact me at any time.

Yours truly,

PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

Michael D Harkin
Alberta Area Manager
780-964-8755
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Mailing Address L ocation Address Contact Numbers
P. O. Box 12112 22765-A Fraser Hwy. Ph: 604-514-7555
Langley, B.C. V3A 9J5 Langley, BC. Toll Free 866-514-7555
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1.0 PROCESS DESCRIPTION

1.1  Design Criteria
The mobile / portable work camp sewage wastewater treatment plant design criteria are:

(1) Units must be robust for loading, placing and relocation by flat bed truck using
winches to load and drop into place.

(2) Units are to be heated and insulated for cold weather conditions
(3) Units sole energy source is electricity as supplied by others on 24/7 basis.

(4) Hydraulic and Organic Loading rates are:
(a) 225 litres per man (60 us gals)
(b) NOMADIC™ “Cowboy” series are for work camps with less than 25 men and
do NOT have a commercial grade central kitchen works.

(o) For NOMADIC™ “Cowboy” Series the influent sewage characteristics are to be
BOD5 = 250 mg/I
TSS 250 mg/I
FOG = 35 mg/I

(d) For NOMADIC™ Series the influent sewage characteristics are to be
BOD5 = 650 mg/I
TSS = 350 mg/I
FOG = 35 mg/I

(5) The Alberta Private Sewage Disposal Systems Regulation refers to the National
Sanitation Foundation International (NSF) Standard 40, Class 1. The FAST®
BioFilter system is certified by NSF as meeting this standard. If operated and
maintained in accordance with this manual, the NOMADIC™ system should meet or
exceed the NSF Standard plus fecal coliform of < 400 CFU/100 ml.

(6) Disinfection is by Ultra-Violet Light.

(7) Fats, oils and grease (FOG) are to be intercepted PRIOR to entering the Nomadic™
system.

(8) Discharge from the Nomadic™ system is pump using a minimum of 2 HP effluent
pump.

(9) An event recorder function is to allow for assessment and monitoring of systems
flow, discharge pump and float switch operation on a daily and minute-by-minute
basis.

(10) Laundry is NOT to have caustic mud waste enter the NOMADIC™ system.
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1.2 Process

To accomplish the above, the sewage wastewater flow and treatment process is as
follows:

(1)

(2)

(3)

(4)

(5)

For "Cowboy” series NOMADIC™ systems, all kitchen, laundry, washing and toilet
waste enter a sewage lift station with a grinder pump (or a 2” solids handling
pump) as supplied by others. The lift station pumps into the NOMADIC™ system
that contains a trash collection chamber (a.k.a. a settling chamber). From the trash
collection chamber the biomass flows by gravity into the main treatment chamber
that contains a FAST® BioFilter.

For all other NOMADIC™ systems the central kitchen is to be fitted with Pinnacle’s
automated grease interceptor (AGI) at all scullery and pot washing sinks. The AGI
is NOT fitted to the automated hot water dishwasher.

All kitchen, laundry, washing and toilet waste enter a sewage lift station with a
grinder pump (or a 2” solids handling pump) as supplied by others. The lift station
pumps into the NOMADIC™ system that contains a Pre-Aeration chamber. The Pre-
Aeration chamber is sized to hold a minimum of %2 day’s design flow and contains a
coarse air diffuser system with a volume of air to match the incoming organic load
and reduce the BOD5. By gravity the biomass flows into a second chamber that is a
settling chamber sized to be a minimum of 2 of the day’s design flow rate. After
the Pre-Aeration and Settling Chamber the BODS5 is to be 250 mg/I.

The settling chamber allows for some separation of liquids and solids. From the
settling chamber the biomass flows by gravity into the main treatment chamber
that contains a FAST® BioFilter.

FAST® stands for Fixed Activated Sludge Treatment. In the FAST® process, a large
colony of bacteria, referred to as the biomass, breaks down biodegradable waste
into carbon dioxide and water. The process occurs continuously as long as the
biomass is supplied with food (incoming waste) and oxygen (air) in a suitable
environment. Solid material that the biomass cannot process and bacteria that die
settle in the bottom of the tank for normal pump-out removal.

The FAST® process consists of the BioFilter and the air pump (air source). The air
pumps provide continuous air to the treatment tank through the air supply pipe.
The air supply pipe combines with the draft tube to create an airlift. This airlift is
the means by which air and wastewater are mixed within the tank. The airlift
assembly lifts the wastewater to the splash plate. The wastewater is cascaded off
the splash plate across the surface of the honeycomb plastic media.
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The honeycomb plastic media is the heart of the FAST® process and is suspended
in the wastewater. The media provides the high surface area on which the required
biomass layer develops. Growing on the honeycomb media, and receiving food and
oxygen necessary for growth from the airlift, this “bio-layer” biomass degrades
(stabilizes) the waste before it is discharged to the drain field or other dispersal
site.

The Fixed Activated Sludge Treatment system is designed to keep the active
biomass on the media and not in the water. This allows for cleaner water to be
discharged to the drain field.

A vent allows for venting the air and non-harmful carbon dioxide created by the
process.

As the biomass layer thickens and accumulates on the media, some of it sloughs off
the media and the airlift picks up the activated sludge particles and returns them to
the media to aid in sewage absorption.

Eventually, there is an accumulation of “non-activated” sludge (or dead biomass
and/or ash) at the bottom of the chamber and the tank will need to be pumped out.

1.3 Typical Flow Path

NOMADIC™

Kitchen Camp
Sewage Flow
with
AG Interceptor

Lift Pre-Aeration | Trash Collection| FAST® | Ultra-Violet & Receiving
Station Chamber ak.a Settling | BioFilter | Pump Chamber Environmer

Non-Kitchen
Sawage Flow

2.0 MODELS & FLOW RATES

(1) The following table sets out the typical various standard models and their
respective daily flow rates based on the above stated design criteria:
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2.1 TABLE 1 for NOMADIC™ SYSTEMS

Model No. AGI Required Max. Number Daily Flow Rate
Number (ves or no) of Person Litres US Gals
Nomadic™ 21/25 YES 25 5,625 1,486
Nomadic™ 26/50 YES 50 11,250 2,972
Nomadic™ 51/75 YES 75 16,875 4,458

(2) Custom-built systems to meet larger flow rates or into different arrangements of
containers (a.k.a. SeaCan) due to shipping, handling or placement issues follow the
above described treatment process and design criteria.

(3) For systems with higher levels of incoming sewage wastewater strengths than
described above are also are designed and built using the same flow path, but with
increased pre-aeration and FAST® BioFilter.

(4) Refer to the appendix for general arrangement drawings and specifications for each
of the NOMADIC™ Models listed in Table 1 above.

3.0 PROFESSIONAL ENGINEER REVIEW

A Professional Engineer may be required to provide a design for the dispersal site given
site and soil conditions. Confirm with the appropriate authorities.

4.0 OPERATION & MAINTENANCE PLAN

It is the sole responsibility of the system’s owner or user to operate and maintain the
system in accordance with:

(1) The Standards of Good Practice as published from time to time by
Pinnacle Environmental Technologies Inc.,

(2) in accordance with the system’s design criteria, and,

(3) in accordance with any instructions issued by Pinnacle Environmental

Technologies Inc.
4.1 Refer to Standards of Good Practice in the Appendix

4.2 The system owner or user MUST use Pinnacle’s Automated Grease Interceptor (AGI) in
any commercial grade central kitchen works.
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4.3 TABLE 2 - Typical Maintenance Schedule

ITEM

AG Interceptor
Remove Food Particles
Empty Grease from Container
Wipe Down Entire Unit

Pre-Aeration
Empty Chamber Contents
Empty and wash-down Chamber
Air Blower Operation
Air Blower Air Intake Filter

Settling / Trash Collection
Empty Chamber Contents
Empty and wash-down Chamber

FAST® BioFilter
Empty Chamber Contents
Empty and wash-down Chamber

Wash-down media

Air Blower Operation
Air Blower Air Intake Filter

Ultra-Violet Light & Pump Chamber
Empty Chamber Contents
Empty and wash-down Chamber

Ultra-Violet Light
Lamps ¢/w sheath

Discharge Pump
Pump Operation

Heater
Operation

FREQUENCY

Daily or more subject to usage
Daily or more subject to usage
Bi-Weekly or more subject to usage

Prior to moving System

Annually

Bi-weekly confirm amps and ohms are OK
B-Weekly remove, clean or replace

Prior to moving System
Annually

Prior to moving System

Annually during non-use periods

or every 2 - 3 years if system is used
continuously since placement. Follow sludge
judge assessment procedures.

Only if during annual shut-down and storage
and only as best as possible.

Bi-weekly confirm amps and ohms are OK
B-Weekly remove, clean or replace

Prior to moving System
Annually

Replace after 12 months of usage (being on)
Replace if gauge drops to zero
Bi-weekly check lamp & wash as needed

Bi-weekly confirm amps and ohms are OK

Bi-weekly confirm amps and ohms are OK

NOMADIC™ QOwner’s Manual
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4.4 TABLE 3 - Types of Alarms

Alarm Description (Audible or Visual) Problem Indicated
Pre-Aeration Blower Alarm Air Blower NOT operating
FAST® BioFilter Alarm Air Blower NOT operating
Ultra-Violet Light Gauge Drops to Zero UV Lamp NOT operating

High Level Alarm in Discharge Pump Chamber Pump not discharging effluent

4.5 TABLE 4 - System Redundancies

ITEM REDUNDANCY

Pre-Aeration Air Blower none

FAST® BioFilter Air Blower none

Ultra-Violet Light none

Discharge Pump Duplex alternating pumps for redundancy

4.6 Spare Parts
Spare parts available that can be supplied on order:

ITEM ITEM

Circuit Breakers Air Blower (Pre-Aeration / FAST®)
60 AMP 1/3 HP 110-220-/1/60
20 AMP 2 HP 110-220/1/60
15 AMP 1 HP 220/1/60

11 HP 220/1/60

Air In-Take Filter for 2 2 HP 220-440/1/60
1/3 HP Air Blower 5 HP 220-440/1/60
> HP Air Blower
1 HP Air Blower Ultra-Violet Light Lamp Combo
1 2 HP Air Blower Lamp/Sheath/electrical pigtail

2 2 HP Air Blower
5 HP Air Blower
4" Knife Gate Brass Valve

1 HP 110/1/60 Myers ME50 Discharge Pump

Float Switch 20 ft cord
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5.2

5.3

MANAGEMENT PLAN

Only qualified maintenance personnel are to be used to conduct the system’s maintenance
and to provide instructions to either camp maintenance staff or kitchen staff in the safe
and proper operation and use of any and all appliances or facilities in the work camp that
create sewage wastewater entering the NOMADIC™ System.

Qualified maintenance personnel are to meet or exceed the training, education or
experience as determined by Provincial regulation. In the event there is no provincial
regulation determining the qualifications of maintenance personnel, then such persons
shall be:

(a) registered with Applied Science Technologists and Technicians of British
Columbia (ASTTBC) as a Registered Onsite Wastewater Practitioner (ROWP)
for the maintenance of work camps, or

(b)  recognized by the British Columbia Director of the Environmental
Management Act, Municipal Sewage Regulation as being suitably qualified in
the safe and proper operation of the facility for the protection of the
environment and human health.

Sewage lift stations pumping into the NOMADIC™ raw sewage from the work camp shall
be designed in accordance with the following:

1. Pump Dose Volume is to be determined by the following calculation/formula:
Total Design Daily Flow x 0.075 = Pump Dose Volume per Occasion
2. Pump Dose Frequency
Allow not less than 5 minutes between dosing events
3. Pump GPM
Pump not to exceed 80 us gal./min.
May also be achieved by using 2" diameter PVC pipe

Recommended Start-Up and Shut-Down Procedures

Start-Up
1. Fill all chambers at least half full of fresh water.

2. Connect electrical power supply for lighting only and switch off circuit breaker to
discharge pump control panel.

3. In Pump Chamber, unwrap float switches and suspended and then switch on circuit

breaker to discharge pump control panel. Not to do this in this order will cause the

panel to alarm. If this occurs, simply turn circuit breaker off and wait a 30 seconds

and turn circuit breaker on. The panel will re-set.

Turn on all air blowers, ultra-violet lights, discharge pumps and heaters.

Ensure AG Interceptor, if required, is installed and operational in the kitchen.

Start using the system.

ouk
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5.4

5.5

Shut-Down

1. Through the drain valves empty all chambers.

2. Disconnect electrical power supply

3. In Pump Chamber, wrap-up and protect float switches from being tossed about
during move, as they may crack and break.

4. All air blowers, ultra-violet lights, discharge pumps and heaters should be off.

5. Remove the AG INTERCEPTOR from kitchen works and store in SeaCan and secure
for move.

LIQUIDS & SLUDGE SOLIDS REMOVAL TEST PROCEDURE

Using a "sludge judge" type, draw samples of the sludge levels in the trash collector /
settling chamber through the access hatch on top of the NOMADIC™. Consult drawings of
system as needed to locate the correct hatch.

If the sludge level at the bottom of the trash collection / settling chamber is equal to or
greater than 24 inches, have the liquid contents of all chambers emptied.

PUMP OUT PROCEDURE

Turn off all air blowers 30 minutes prior to emptying.

Empty contents from all chambers through the knife / gate valves provided.
Wash down pre-aeration and trash collection / settling chamber if needed

Fill half full the Pre-Aeration Chamber and trash collection / settling chamber with
clean water.

5. Turn on all blowers

s

DO NOT wash down BioFilter or attempt to vacuum it
NOTE: ALWAYS USE A LICENSED QUALIFIED PUMPER / HAULER

NOTE: THE COST ASSOCIATED WITH PUMPING THE TREATMENT SYSTEM IS NOT
COVERED UNDER WARRANTY AND IS NOT INCLUDED IN THE SERVICE POLICY.
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APPENDIX

NOMADIC™ Owner’s Manual Page 11 of 17



PINNACLE ENVIRONMENTAL TECHNOLOGIES INC.

Interior Light

FAST® BioFilter Air Blower
FAST® Air Blower Alarm
Heater c/w Thermostat

Light Switch I

o

Duplex Alternating
Discharge Pump Panel
Duplex 110 Receptacle
Chamber 1 Drain Valve 3 Lamp UV Gauges
Chamber 2 Drain Valve Circuit Breaker Panel
Chamber 3 Drain Valve
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TYPICAL NOMADIC™ LAYOUT

NOMADIC 50

Exterior Container /

Coated inside and out
Plate Steel

Lixor pre-aeration
units

C

Mounted on aroll bar skid

Interior Tank

Coated inside and out
Plate Steel
c/w 4 Chambers

Insulation

Chamber 4 Drain Valve ~_|

Chamber 3 Drain Valve —_|

Ultra-Violet Light

Chamber 1 Drain Valve
Chamber 2 Drain Valve
MicroFAST® 3.0 Air Blower
LIXOR Air Blower

LIXOR Air Blower

MOVE, LIFT,

Duplex Discharge Pumps

el

Heaters —>|:|

=

|

Present in this area are the:
Main electrical panel

4

2” Inlet Connection

Chamber No. 1
Pre-aeration
14,158 Litres

Working Capacity

Chamber No. 2
Settling / Trash Collection
7,079 Litres
Working Capacity

Chamber No. 3
MicroFAST® 3.0
Treatment Chamber
10,987 Litres
Working Capacity

Chamber No. 4
UV & Pump Chamber
3,823 Litres
Working Capacity

5"\ 2” Outlet Connection

2” Electrical Inlet

OR HANDLE Air Blower Control & Alarm Panels
U_V Gauges & Alarm Panel Drawing NOMADIC 26/50
ONLY WHEN Discharge Pump Control & Alarm Panel itl
' Title General Layout
EMPTY Heat trace plug-ins
Project
Pinnacle Environmental Technologies Inc. |Drawn By Frank Hay
22765-A Fraser Highw ay Ph: 604-514-7555
P. 0. Box 3070 Fx: 604-514-7595 |Date Sept 2006
Langley, BC V3A 4R3 Email: peti@canada.com Drawing
WebSite: www.peti.ca No NOMADBIC 26/50 - 000
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6 Lamp Ultra-Violet System

Chamber 4 Drain Valve
Chamber 3 Drain Valve
Chamber 2 Drain Valve
Chamber 1 Drain Valve

NOMADIC 50
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MicroFAST® 3.0 AIR
BLOWER ALARM PANEL

LIGHT SWITCH

LIXOR AIR MAIN ELECTRICAL

BLOWER ALARM PANELS

DISCHARGE
PUMP PANEL

20F DUPLEX
RECEPTACLE

(F‘L_";:LE) NOMADIC 50

PANEL
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STANDARD OF GOOD PRACTICE

OWNER CARE AND OPERATION INSTRUCTIONS
The FAST® system has been designed and built to provide long term, reliable and
efficient service. Once the unit has been installed, the unit will operate with a
minimum amount of attention.

ITEMS TO MINIMIZE OR TO CONTROL USAGE OF

DISINFECTANTS OR BLEACHES
Use in small quantities only. Use non-chlorine cleaners that are biodegradable and
non-toxic.

ALL DETERGENTS
Should be low-sudsing, biodegradable, and low phosphate and contain either Baking Soda
or Washing Soda. (some examples are: Arm & Hammer, VIM, ALL, and "Ecolab®" or
Harris Products)

PAPER PRODUCTS
Use only white paper products. Natural bacteria do not eat colour dyes in paper and
therefore do not breakdown coloured paper. Non-bleached paper (brown in colour) take a
long time to breakdown and can therefore clog septic tanks and treatment systems.

NO LIQUID FABRIC SOFTENERS should be used. These products typically contain quaternary
ammonia that is toxic to the bacteria. PLEASE USE DRYER SHEETS.

NO TOILET BOWL TABLETS SHOULD BE USED.

NO BACKWASH DISCHARGE FROM WATER SOFTENERS.

NO OILS, GREASES, CHEMICAL WASTES OR LATEX PAINTS.

NO HARSH CHEMICALS OR TOXINS SHOULD BE PUT INTO THE SYSTEM

(paints / solvents / thinners / caustic cleaners / pesticides / herbicides etc)

OBJECTS NOT TO BE PUT INTO THE SYSTEM

SANITARY NAPKINS HAIR BANDAGES

RAGS COTTON BALLS STRING

CONDOMS PLASTICS COFFEE GROUNDS
CIGARETTE BUTTS METAL OBJECTS MUD

STICKS PAPER TOWELS AUTOMOTIVE FLUIDS
CHEMICAL WASTES EGG SHELLS BONES

CORN COBS WATER SOFTENER BACKWASH
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STANDARD OF GOOD PRACTICE

In-sink garbage disposal units

The use of this appliance increases both the organic matter and w