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under artesian conditions, we conclude that it is very probable that short term pumping at rates of 
16 L/s would be possible from either well.  

The drilling of a new water well in the community would require truck access by an ice road, or 
transport of a drill by means of a transport (e.g., Hercules) aircraft.  A class D estimate of the drilling 
and testing of a new well would be approximately $150,000 (not including air transportation costs). 

The most cost effective back-up water supply would come from well WW2.  This well however 
would have to be thawed/rehabilitated, and the flows and water quality confirmed prior to use. 

In order to meet the 16 L/s peak demand, a new pump would have to be installed in WW1, and a 
similar pump installed in WW2.  Pre-design recommendations with respect to the wellhead 
completion and pump installation are provided in the following section. 

5.0  CONCLUSIONS AND RECOMMENDATIONS 

We conclude the following with respect to the water supply wells and back-up supply for Old Crow: 

• Based on the information available at this time, the deep confined bedrock aquifer in which 
WW1 and WW2 are completed is the optimum water source for the primary and back-up water 
supply for Old Crow for the following reasons:   

o the groundwater source offers a supply of consistent year round quality that meets all 
existing health-based GCDWQ,  

o the aquifer is well protected from surface sources of contamination by the fine 
grained soils, upward gradient, and permafrost; and,  

o based on the available well testing and performance information the aquifer can 
provide sufficient quantities of water to support the bulk water delivery and fire 
protection. 

• We consider that wells WW1 and WW2 should be sufficiently protected from surface sources of 
contamination due to the unique subsurface conditions at the wells (thick confining unit, sub-
permafrost aquifer, upward gradient) and the well construction with deep casing.  Although they 
do not have surface sanitary seals, and are within a flood plain, we consider the above features 
would offer sufficient protection of water quality at these wells.  

• A back-up well completed in the same aquifer would presumably supply water of similar quality 
as from well WW1, and would provide redundancy in the event that one well is not available for 
any reason (e.g., due to freeze-up, mechanical problems, or being taken off-line for 
rehabilitation).  If possible, thawing and rehabilitation of WW2 would be the most economical 
option for a back-up water supply.  

• Thawing/rehabilitation of WW2 would consist of thawing with a portable with a portable water 
heater thawing device, flushing, and testing to confirm that the well yield and water quality are 
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similar to that at the time of drilling.  We consider the probability of success of thawing and 
rehabilitating to be high. 

• If WW2 cannot be thawed/rehabilitated, or is found to be unsuitable as a back-up water supply 
for some reason, then a new back-up well could be drilled in close proximity to well WW1.  

Pre-design recommendations that result from the study include: 

• We recommend that the existing groundwater resource be used for the primary and back-up 
water supply.   

• Yukon Government – Environmental Health Services should be consulted regarding the 
proposed water source and water system improvements in advance of proceeding to detailed 
design to ensure that they are in agreement that this groundwater source is the best option for 
Old Crow, and in advance of expending more effort on design and construction prior to 
permitting, 

• If it is determined by the Owner, in consultation with Environmental Health, that further 
development of the groundwater supply is indeed the most logical approach, then the following 
should be completed prior to the detailed design: 

o Attempt to thaw and rehabilitate well; 

o If WW2 is found to be not suitable for a back-up well, a new well should be drilled 
in close proximity to WW1; and, 

o Complete pumping trials at WW1 and WW2 (or potential ne back-up well) to 
compare with previous test results and confirm ability to meet the short term and 
long term pumping demands. 

• If it is determined by the Owner, in consultation with Environmental Health that further 
development of the groundwater supply is indeed the most logical approach, then the following 
should be considered for detailed design: 

o Each well should have a submersible pump installed that is capable of pumping at 
approximately 16 L/s  

o The pump and intake should be installed at least 65 m below grade to ensure it is 
below the permafrost level, so that in the event of a well freeze-up, the pump would 
not be damaged.   

o The wells should be completed with suitably designed and thermostatically 
controlled heat trace to at least 65 m bg to provide freeze protection. 

o We do not recommend that the wells be retrofitted with pitless adaptors as this 
would be very difficult to install under artesian conditions and presence of 
permafrost.  Instead of a pitless adaptor, a heated well house (similar to that at well 
WW1) should be installed around the second well.  The wells casings should be 
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terminated in vermin proof heated enclosures that can be accessed for monitoring, 
maintenance and cleaning. 

o The well pumping schedule should be such that each well is used frequently to 
reduce the potential for freeze-up and well fouling. 

6.0  LIMITATIONS OF REPORT 

This report and its contents are intended for the sole use of FSC Architects and Engineers and their 
agents.  EBA does not accept any responsibility for the accuracy of any of the data, the analysis or 
the recommendations contained or referenced in the report when the report is used or relied upon 
by any Party other than FSC Architects and Engineers, or for any Project other than the proposed 
development at the subject site.  Any such unauthorized use of this report is at the sole risk of the 
user.  Use of this report is subject to the terms and conditions stated in EBA’s Services Agreement 
and in the General Conditions provided in Appendix C of this report. 
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7.0  CLOSURE 

We trust this report meets your present requirements.  Should you have any questions or comments, 
please contact the undersigned at your convenience. 

 
Respectfully submitted, 
EBA Engineering Consultants Ltd. 
 

 
 

 
 
 
 
 

Ryan Martin, M.Eng., P.Eng.   
Project Director, Hydrogeologist 
Whitehorse Environment Group 
Direct Line: (867) 668-2071 ext.243 
Email : rmarshall@eba.ca 

Scott Schillereff, P.Geo.  
Principal Consultant 
Environment Practice 
Direct Line: (250) 862-4832 
Email: sschillereff@eba.ca 

 
 

Attachments:   
 Table 1:  Water Quality Results 
 Appendix A - Old Crow Groundwater Supply – July, 1982 
 Appendix B –  Laboratory Reports 
 Appendix C – EBA’s General Conditions
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TABLES 



EBA File: W23101323
July 2010

Sample ID Mar2010 Old Crow 
Raw

Description Raw Water - WW1
Exova Report 730789-1
Date Sampled 3-Mar-10

Sampled by EBA MAC 2 AO 3

Unit Results

Physical and Field Parameters
Temperature T °C 2.0 - 15
Colour CU <5 - 15
Electrical Conductivity (field) EC uS/cm 624 - -
Electrical Conductivity (lab) EC uS/cm 479 - -
Total Dissolved Solids (field) TDS mg/L 436 - 500
Total Dissolved Solids (lab) TDS mg/L 250 - 500
Hardness (CaCO3) mg/L 207 - -
pH (field) pH pH units 7.78 - 6.5-8.5
pH (lab) pH pH units 7.85 - 6.5-8.5
Turbidity (field) NTU 0.84 1 4

Turbidity (lab) NTU 1.6 - -
Anions
T-Alkalinity CaCO3 mg/L 150 - -
Chloride      Cl mg/L 50.2 - 250
Sulphate      SO4 mg/L 22 - 500
Nutrients
Nitrate-N NO3 mg/L 0.01 10 -
Nitrite-N NO2 mg/L <0.005 1 -
Dissolved Metals
Sodium Na mg/L 13.7 - 200
Total Metals
Aluminum Al mg/L <0.002
Antimony Sb mg/L <0.0002 0.006 -
Arsenic As mg/L 0.0084 0.010 -
Barium Ba mg/L 0.043 1 -
Boron B mg/L 0.074 5 -
Cadmium Cd mg/L <0.00001 0.005 -
Chromium Cr mg/L <0.0005 0.05 -
Copper Cu mg/L 0.002 - 1
Iron Fe mg/L 0.17 - 0.3
Lead Pb mg/L 0.0003 0.01 -
Manganese Mn mg/L 0.162 - 0.05
Selenium Se mg/L <0.0002 0.01 -
Sodium Na mg/L 13.70 - 200
Uranium U mg/L <0.0005 0.02 -
Zinc Zn mg/L 0.013 - 5
Trihalomethanes THM Formation Potential Results
Bromodichloromethane BDCM mg/L 0.003 0.016  -
Bromoform mg/L <0.001  -  -
Chloroform mg/L 0.002  -  -
Dibromochloromethane mg/L 0.002  -  -
Total Trihalomethanes mg/L 0.007 0.100  -
Notes:

bold indicates that a value exceeds an asthetic objective
"<" indicates less than detection limit.
"-" indicates not analyzed / no guideline established
1 GCDWQ criteria are taken from the "Guidelines for Canadian Drinking Water Quality, May 2008"
2 MAC refers to the Maximum Acceptable Concentration according to the GCDWQ criteria.
3 AO refers to the Aesthetic Objective according to the GCDWQ criteria.
 Depends on water source (surface water or GUDI vs. secure groundwater/non-GUDI), and water treatment type.  The health-based turbidity guideline does not apply to secure groundwater 

sources, i.e., those not under the direct influence of surface water. Turbidity in these cases is non-organic, should pose no health threat and should not hinder disinfection. However, for effective 
operation of the distribution system, it is good practice to ensure that water entering the distribution system has low turbidity levels of around 1.0 NTU.

Analyte

TABLE 1:  LABORATORY ANALYTICAL RESULTS FOR OLD CROW WATER WELL ASSESSMENT

Guidelines for Canadian Drinking Water 
Quality 1
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Analysis was performed on sample 1 that exceeded the recommended holding time for pH analysis.•
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Reference Number 730789-1

Sample Date March 03, 2010

Sample Time NA

Sample Location

Sample Description Mar2010-Old Crow Raw

Sample Matrix Water

Analyte Units
Nominal Detection

LimitResult
Guideline

Limit
Guideline

Comments

Metals Extractable

mg/LAluminum <0.002 0.002Extractable 0.1 Below OG

mg/LAntimony <0.0002 0.0002Extractable 0.006 Below MAC

mg/LArsenic 0.0084 0.0002Extractable 0.01 Below MAC

mg/LBarium 0.043 0.001Extractable 1 Below MAC

mg/LBoron 0.074 0.002Extractable 5 Below MAC

mg/LCadmium <0.00001 0.00001Extractable 0.005 Below MAC

mg/LChromium <0.0005 0.0005Extractable 0.05 Below MAC

mg/LCopper 0.002 0.001Extractable 1 Below AO

mg/LLead 0.0003 0.0001Extractable 0.01 Below MAC

mg/LSelenium <0.0002 0.0002Extractable 0.01 Below MAC

mg/LUranium <0.0005 0.0005Extractable 0.02 Below MAC

mg/LZinc 0.013 0.001Extractable 5 Below AO

Physical and Aggregate Properties

Colour unitsColour <5 5Apparent, Potable 15 Below AO

NTUTurbidity 1.6 0.1 0.1 Above OG

Routine Water

pHpH 7.85@ 25 °C 6.5-8.5 Within AO

pH 8.00 6.5 - 8.5 Within AO

µS/cm at 25 CElectrical Conductivity 479 1

mg/LSodium 13.7 0.4Extractable 200 Below AO

mg/LIron 0.17 0.01Extractable 0.3 Below AO

mg/LManganese 0.162 0.005Extractable 0.05 Above AO

mg/LChloride 50.2 0.4Dissolved 250 Below AO

mg/LFluoride 0.21 0.05 1.5 Below MAC

mg/LNitrate - N 0.01 0.01 10 Below MAC

mg/LNitrite - N <0.005 0.005 1 Below MAC

mg/LSulfate (SO4) 22 0.9 500 Below AO

mg/LT-Alkalinity 150 5as CaCO3

mg/LTotal Dissolved Solids 250 1 500 Below AO

mg/LHardness 207as CaCO3

Trihalomethanes - Surrogate Recovery

%Dibromofluoromethane 98EPA Surrogate 86-118

%Toluene-d8 102EPA Surrogate 88-110

%Bromofluorobenzene 98EPA Surrogate 86-115

Trihalomethane Formation Potential

pH adjustment required prior to No

www.exova.ca/terms&conditionsTerms and Conditions:
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Sample Date March 03, 2010

Sample Time NA

Sample Location

Sample Description Mar2010-Old Crow Raw

Sample Matrix Water

Analyte Units
Nominal Detection

LimitResult
Guideline

Limit
Guideline

Comments

Trihalomethane Formation Potential - Continued

THMFP

mg/LChlorine 5.0 0.1spike concentration

DaysIncubation Time 7 1

mg/LChlorine 3.6 0.1final after incubation

mg/LBromodichloromethane 0.003 0.001

mg/LBromoform <0.001 0.001

mg/LChloroform 0.002 0.001

mg/LDibromochloromethane 0.002 0.001

mg/LTotal Trihalomethanes 0.007 0.001

Andrew Garrard, BSc

General Manager

Approved by:
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Method of Analysis
Method Name Reference Method Date Analysis

Started
Location

Alkalinity, pH, and EC in water APHA 12-Mar-10 Exova Edmonton* Alkalinity - Titration Method, 2320 B

Alkalinity, pH, and EC in water APHA 12-Mar-10 Exova Edmonton* Conductivity, 2510

Alkalinity, pH, and EC in water APHA 12-Mar-10 Exova Edmonton* pH - Electrometric Method, 4500-H+ B

Anions (Routine) by Ion
Chromatography

APHA 12-Mar-10 Exova Edmonton* Ion Chromatography with Chemical
Suppression of Eluent Cond., 4110 B

Chloride in Water APHA 12-Mar-10 Exova Edmonton* Automated Ferricyanide Method, 4500-
Cl- E

Colour (Apparent) in water APHA 15-Mar-10 Exova Edmonton* Visual Comparison Method, 2120 B

Metals ICP-MS (Extractable) in water US EPA 15-Mar-10 Exova Edmonton* Determination of Trace Elements in
Waters and Wastes by ICP-MS, 200.8

Metals Trace (Extractable) in water APHA 12-Mar-10 Exova EdmontonHardness by Calculation, 2340 B

Metals Trace (Extractable) in water APHA 12-Mar-10 Exova Edmonton* Inductively Coupled Plasma (ICP)
Method, 3120 B

pH in water (Surrey) APHA 11-Mar-10 Exova Surrey* pH - Electrometric Method, 4500-H+ B

Preparation - THM Formation Potential APHA 11-Mar-10 Exova Surrey* THM Potential, 5710 B

THM - PrepWater US EPA 22-Mar-10 Exova Calgary* US EPA method, 524

Turbidity in Water APHA 15-Mar-10 Exova Edmonton* Turbidity - Nephelometric Method,
2130 B

* Reference Method Modified

References
US EPA US Environmental Protection Agency Test Methods

APHA Standard Methods for the Examination of Water and Wastewater

Guidelines
Guideline Description Health Canada GCDWQ

Guideline Source Guidelines for Canadian Drinking Water Quality, Health Canada, May 2008

Guideline Comments MAC = Maximum Acceptable Concentration
AO = Aesthetic Objective
OG = Operational Guideline for Water Treatment Plants
Refer to Health Canada GCDWQ for complete guidelines and additional drinking water information at www.hc-sc.gc.ca

Comments:
Analysis was performed on sample 1 that exceeded the recommended holding time for pH analysis.•
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Please direct any inquiries regarding this report to our Client Services group.
Results relate only to samples as submitted.

The test report shall not be reproduced except in full, without the written approval of the laboratory.
www.exova.ca/terms&conditionsTerms and Conditions:

The comparison of test results to guideline limits is provided for information purposes only.
This is not to be taken as a statement of conformance / nonconformance to any guideline,

regulation or limit. The data user is responsible for all conclusions drawn with respect to the
data and is advised to consult official regulatory references when evaluating compliance.
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General Conditions - Geo-environmental.doc 

GEO-ENVIRONMENTAL REPORT – GENERAL CONDITIONS 

This report incorporates and is subject to these “General Conditions”. 

1.0 USE OF REPORT AND OWNERSHIP 

This report pertains to a specific site, a specific development, 
and a specific scope of work.  It is not applicable to any other 
sites, nor should it be relied upon for types of development 
other than those to which it refers.  Any variation from the site 
or proposed development would necessitate a supplementary 
investigation and assessment. 

This report and the assessments and recommendations 
contained in it are intended for the sole use of EBA’s client.  
EBA does not accept any responsibility for the accuracy of any 
of the data, the analysis or the recommendations contained or 
referenced in the report when the report is used or relied upon 
by any party other than EBA’s Client unless otherwise 
authorized in writing by EBA.  Any unauthorized use of the 
report is at the sole risk of the user. 

This report is subject to copyright and shall not be reproduced 
either wholly or in part without the prior, written permission of 
EBA.  Additional copies of the report, if required, may be 
obtained upon request. 

2.0 ALTERNATE REPORT FORMAT 

Where EBA submits both electronic file and hard copy 
versions of reports, drawings and other project-related 
documents and deliverables (collectively termed EBA’s 
instruments of professional service), only the signed and/or 
sealed versions shall be considered final and legally binding.  
The original signed and/or sealed version archived by EBA 
shall be deemed to be the original for the Project. 

Both electronic file and hard copy versions of EBA’s 
instruments of professional service shall not, under any 
circumstances, no matter who owns or uses them, be altered by 
any party except EBA.  The Client warrants that EBA’s 
instruments of professional service will be used only and 
exactly as submitted by EBA. 

Electronic files submitted by EBA have been prepared and 
submitted using specific software and hardware systems.  EBA 
makes no representation about the compatibility of these files 
with the Client’s current or future software and hardware 
systems. 

3.0 NOTIFICATION OF AUTHORITIES 

In certain instances, the discovery of hazardous substances or 
conditions and materials may require that regulatory agencies 
and other persons be informed and the client agrees that 
notification to such bodies or persons as required may be done 
by EBA in its reasonably exercised discretion. 

4.0 INFORMATION PROVIDED TO EBA BY OTHERS 

During the performance of the work and the preparation of the 
report, EBA may rely on information provided by persons 
other than the Client.  While EBA endeavours to verify the 
accuracy of such information when instructed to do so by the 
Client, EBA accepts no responsibility for the accuracy or the 
reliability of such information which may affect the report. 

 

 



 

 

 

 

 

 

 

Appendix C 
 

Old Crow Groundwater Study - 1982 
 

 

 































































































































































































































 

 

 

 

 

 

 

Appendix D 
 

Past Bacteriological Water Analysis 
Results, 1999-2010 

 
 

 



Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

Water Delivery Truck 19-Aug-99 0 0
Community Supply 19-Aug-99 0 0
Nursing Station 30-Aug-99 0 0
Nursing Station 25-May-00 0 0
Community Supply 25-May-00 0 0
Water Delivery Truck 25-May-00 0 0
Community Well 18-Sep-00 0 0
Water Delivery Truck 18-Sep-00 0 0
Nursing Station, Coffee Room 18-Sep-00 0 0
Nursing Station, Visitor Suite 18-Sep-00 0 0
Water Delivery Truck 30-Oct-00 0 0
Community Well 30-Oct-00 0 0
Community Well 28-Nov-00 0 0
Water Delivery Truck 28-Nov-00 0 0
Water Delivery Truck 10-Dec-00 0 0
Community Well 10-Dec-00 0 0
Water Delivery Truck 13-Jan-01 0 0
Community Well 13-Jan-01 0 0
Community Well 08-Mar-01 0 0
Water Delivery Truck 08-Mar-01 0 0
Water Delivery Truck 23-Apr-01 0 0
Community Well 23-Apr-01 0 0
Water Delivery Truck 23-May-01 0 0
Raw water 23-May-01 0 0
Community Well 23-May-01 0 0
Water Delivery Truck 19-Jun-01 0 0
Community Well 19-Jun-01 0 0
Raw water 19-Jun-01 0 0
Water Delivery Truck 16-Jul-01 0 0
Community Well 13-Aug-01 0 0
Water Delivery Truck 13-Aug-01 0 0
Water Delivery Truck 18-Sep-01 0 0
Community Well 18-Sep-01 0 0
Community Well 18-Sep-01 0 0
Water Delivery Truck 19-Nov-01 0 0
Community Well 19-Nov-01 0 0
Community Well 19-Nov-01 0 0
Community Well 17-Dec-01 0 0
Community Well 17-Dec-01 0 0
Water Delivery Truck 17-Dec-01 0 0
Water Delivery Truck 21-Jan-02 0 0
Community Well 21-Jan-02 0 0
Water Delivery Truck 25-Feb-02 0 0
Community Well 25-Feb-02 0 0
Raw water (unchlorinated well water) 26-Feb-02 0 0
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

Water Delivery Truck 18-Mar-02 0 0
Community Well 18-Mar-02 0 0
Community Well (Raw water) 15-Apr-02 0 0
Water Delivery Truck 15-Apr-02 0 0
Community Well 15-Apr-02 0 0
Community Well (Raw water) 17-Jul-02 0 0
Water Delivery Truck 17-Jul-02 0 0
Community Well 17-Jul-02 0 0
Water Delivery Truck 21-Aug-02 0 0
Community Well 21-Aug-02 0 0
Water Delivery Truck 02-Oct-02 0 0
Community Well (Raw water) 02-Oct-02 0 0
Community Well 18-Nov-02 0 0
Water Delivery Truck 18-Nov-02 0 0
Community Well 18-Dec-02 absent absent
Water Delivery Truck 18-Dec-02 absent absent
Water Delivery Truck 15-Jan-03 absent absent
Community Well 15-Jan-03 absent absent
Water Delivery Truck 03-Mar-03 absent absent
Community Well 03-Mar-03 absent absent
Community Well 24-Apr-03 absent absent
Water Delivery Truck 24-Apr-03 absent absent
Community Well 26-May-03 absent absent
Water Delivery Truck 26-May-03 absent absent
Community Well Inside Tap 26-Jun-03 absent absent
Water Delivery Truck Hose 26-Jun-03 absent absent
Community Well Inside Tap 06-Aug-03 present absent
Water Delivery Truck Hose 06-Aug-03 present absent
Community Well Inside Tap 12-Aug-03 present absent
Overhead Pipe 12-Aug-03 absent absent
Water Delivery Truck Hose 12-Aug-03 present absent
Water Delivery Truck Hose 13-Aug-03 present absent
Community Well Inside Tap 13-Aug-03 absent absent
Water Delivery Truck Hose 19-Aug-03 absent absent
Community Well Inside Tap 19-Aug-03 absent absent
Overhead Pipe 19-Aug-03 absent absent
Water Delivery Truck 11-Sep-03 absent absent
Pump House Raw 11-Sep-03 absent absent
Nursing Station Kithcen Tap 11-Sep-03 absent absent
Nursing Station Kithcen Tap 29-Oct-03 absent absent
Pump House Raw 29-Oct-03 absent absent
Water Delivery Truck 29-Oct-03 absent absent
Water Delivery Truck 12-Nov-03 absent absent
Pump House Raw 12-Nov-03 absent absent
Nursing Station Kithcen Tap 12-Nov-03 absent absent
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

Water Delivery Truck 10-Dec-03 absent absent
Pump House Raw 10-Dec-03 absent absent
Nursing Station Kithcen Tap 10-Dec-03 absent absent
Pump House Raw 21-Jan-04 absent absent
Water Delivery Truck 21-Jan-04 absent absent
Pump House Raw 18-Feb-04 absent absent
Overhead Hose 18-Feb-04 absent absent
Water Delivery Truck 18-Feb-04 absent absent
Overhead Hose 10-Mar-04 absent absent
Pump House Raw 10-Mar-04 absent absent
Water Delivery Truck 10-Mar-04 absent absent
Water Delivery Truck 28-Apr-04 absent absent
Transient Suite Kitchen Tap 28-Apr-04 absent absent
Pump House Raw 28-Apr-04 absent absent
Pump House Raw 20-May-04 absent absent
Overhead Hose 20-May-04 absent absent
Water Delivery Truck 20-May-04 absent absent
Well Tap 16-Jun-04 absent absent
Overhead Hose 16-Jun-04 absent absent
Water Delivery Truck 28-Jul-04 absent absent
Overhead Hose 28-Jul-04 absent absent
Well Tap 28-Jul-04 absent absent
Overhead Hose 25-Aug-04 absent absent
Water Delivery Truck 25-Aug-04 absent absent
Well Tap 25-Aug-04 absent absent
Well Tap 15-Sep-04 absent absent
Water Delivery Truck Fill Hose 15-Sep-04 present absent
Overhead Hose 20-Sep-04 present absent
Water Delivery Truck Fill Hose 20-Sep-04 absent absent
Well Tap 20-Sep-04 absent absent
Overhead Hose 23-Sep-04 absent absent
Water Delivery Truck Fill Hose 13-Oct-04 absent absent
Well Tap 13-Oct-04 present absent
Overhead Hose 13-Oct-04 present absent
Well Tap 20-Oct-04 absent absent
Water Delivery Truck Fill Hose 17-Nov-04 absent absent
Well Tap 17-Nov-04 absent absent
Overhead Hose 17-Nov-04 absent absent
Well Tap 15-Dec-04 absent absent
Overhead Hose 15-Dec-04 absent absent
Water Delivery Truck Fill Hose 15-Dec-04 absent absent
Water Delivery Truck Fill Hose 27-Jan-05 absent absent
Well Tap 27-Jan-05 absent absent
Overhead Hose 27-Jan-05 absent absent
Overhead Hose 09-Feb-05 absent absent
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

Well Tap (raw) 09-Feb-05 present absent
Water Delivery Truck Fill Hose 09-Feb-05 absent absent
Water Delivery Truck Fill Hose 09-Mar-05 absent absent
Well Tap (raw) 09-Mar-05 absent absent
Overhead Hose 09-Mar-05 absent absent
Overhead Hose 14-Apr-05 absent absent
Water Delivery Truck Fill Hose 14-Apr-05 absent absent
Well Tap (raw) 14-Apr-05 absent absent
Water Delivery Truck Fill Hose 11-May-05 absent absent
Well Tap (raw) 11-May-05 absent absent
Overhead Hose 11-May-05 absent absent
Water Delivery Truck Fill Hose 08-Jun-05 absent absent
Overhead Hose 08-Jun-05 absent absent
Well Tap (raw) 08-Jun-05 absent absent
Water Delivery Truck Fill Hose 30-Aug-05 absent present
Overhead Hose 30-Aug-05 absent absent
Well Tap (raw) 30-Aug-05 absent absent
Well Tap (raw) 01-Sep-05 absent absent
Water Delivery Truck Fill Hose 01-Sep-05 present present
Well Tap (raw) 04-Sep-05 absent absent
Water Delivery Truck Fill Hose 04-Sep-05 absent absent
Water Delivery Truck Fill Hose 05-Sep-05 absent absent
Well Tap (raw) 05-Sep-05 absent absent
well tap 25-Jan-06 absent absent
Water Delivery Truck Fill Hose 25-Jan-06 absent absent
Overhead Hose 25-Jan-06 absent absent
Water Delivery Truck Fill Hose 25-Jan-06 absent absent
Well Tap (raw) 06-Feb-06 absent absent
Water Delivery Truck Fill Hose 08-Feb-06 absent absent
Overhead Hose 08-Feb-06 absent absent
truck hose 08-Mar-06 absent absent
well tap 08-Mar-06 absent absent
Well Tap (raw) 08-Mar-06 absent absent
Overhead Hose 08-Mar-06 absent absent
overhead hose 08-Mar-06 absent absent
Overhead Hose 12-Apr-06 resample resample
Water Delivery Truck Fill Hose 12-Apr-06 resample resample
Well Tap (raw) 12-Apr-06 resample resample
Overhead Hose 19-Apr-06 absent absent
Water Delivery Truck Fill Hose 19-Apr-06 absent absent
Well Tap (raw) 19-Apr-06 absent absent
well tap 19-Apr-06 absent absent
truck hose 19-Apr-06 absent absent
overhead hose 19-Apr-06 absent absent
Water Delivery Truck Fill Hose 10-May-06 absent absent
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

Well Tap (raw) 10-May-06 absent absent
Overhead Hose 10-May-06 absent absent
truck hose 07-Jun-06 absent absent
well tap 07-Jun-06 absent absent
overhead hose 07-Jun-06 absent absent
truck hose 12-Jul-06 absent absent
overhead hose 12-Jul-06 absent absent
well tap 12-Jul-06 absent absent
Well Tap 12-Jul-06 absent absent
Overhead Hose 12-Jul-06 absent absent
Truck Hose 12-Jul-06 absent absent
overhead hose 06-Sep-06 absent absent
well tap 06-Sep-06 absent absent
truck hose 06-Sep-06 present absent
truck hose 18-Sep-06 absent absent
well tap 18-Sep-06 present absent
overhead hose 18-Sep-06 absent absent
Truck hose 11-Oct-06 present absent
overhead hose 11-Oct-06 absent absent
well tap 11-Oct-06 absent absent
overhead hose 18-Oct-06 absent absent
truck hose 18-Oct-06 absent absent
well tap 18-Oct-06 absent absent
Overhead hose 08-Nov-06 absent absent
truck hose 08-Nov-06 absent absent
well tap 08-Nov-06 absent absent
Truck hose 13-Dec-06 absent absent
well tap 13-Dec-06 absent absent
overhead hose 13-Dec-06 absent absent
overhead hose 10-Jan-07 absent absent
truck hose 10-Jan-07 absent absent
well tap 10-Jan-07 absent absent
Overhead hose 07-Mar-07 absent absent
truck hose 07-Mar-07 absent absent
Well tap 07-Mar-07 absent absent
truck hose 09-May-07 absent absent
overhead hose 09-May-07 absent absent
truck hose 09-May-07 absent absent
well tap 09-May-07 absent absent
overhead hose 09-May-07 absent absent
well tap 09-May-07 absent absent
Well Head tap 09-Oct-07 absent absent
well to truck 21-Nov-07 absent absent
truck hose 21-Nov-07 absent absent
inside well drain 21-Nov-07 absent absent
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

well tap 13-Dec-07 absent absent
truck hose 13-Dec-07 absent absent
pump 13-Dec-07 absent absent
well tap 16-Jan-08 absent absent
truck hose 16-Jan-08 absent absent
pump 16-Jan-08 absent absent
well tap 31-Mar-08 absent absent
top of truck 31-Mar-08 absent absent
truck nozzle 31-Mar-08 absent absent
top of truck 05-May-08 absent absent
truck nozzle 05-May-08 absent absent
well tap 05-May-08 absent absent
top of truck 09-Jun-08 absent absent
truck nozzle 09-Jun-08 absent absent
well tap 09-Jun-08 absent absent
well tap 30-Jul-08 rejected-expired rejected- expired
truck nozzle 30-Jul-08 rejected-expired rejected-expired
truck fill hatch 30-Jul-08 rejected-expired rejected-expired
Nozzle on back of truck 04-Aug-08 absent absent
Truck fill point 04-Aug-08 absent absent
Tap inside of well 04-Aug-08 absent absent
Nozzle on back of truck 18-Sep-08 absent absent
Truck fill point 18-Sep-08 absent absent
Tap inside of well 18-Sep-08 absent absent
well tap 09-Oct-08 absent absent
Nozzle on back of truck 27-Oct-08 absent absent
truck hose 27-Oct-08 absent absent
Tap inside of well 27-Oct-08 absent absent
well tap 27-Oct-08 absent absent
Truck fill point 27-Oct-08 absent absent
overhead hose 27-Oct-08 absent absent
tap inside well 14-Jan-09 absent absent
nozzle back of truck 14-Jan-09 absent absent
Overhead Nozzle 14-Jan-09 absent absent
Well tap 14-Jan-09 absent absent
truck fill point 14-Jan-09 absent absent
truck nozzle 14-Jan-09 absent absent
raw 04-Feb-09 absent absent
truck nozzle 04-Feb-09 absent absent
overhead 04-Feb-09 absent absent
truck fill point 18-Feb-09 absent absent
tap inside well 18-Feb-09 absent absent
nozzle back of truck 18-Feb-09 absent absent
raw 11-Mar-09 absent absent
truck fill point 11-Mar-09 absent absent
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

nozzle on back of truck 11-Mar-09 absent absent
raw water 25-Mar-09 absent absent
nozzle on back of truck 25-Mar-09 absent absent
truck fill point 25-Mar-09 absent absent
Nozzle on Back of Truck 27-Apr-09 absent absent
Tap inside of well 27-Apr-09 absent absent
Truck fill point 27-Apr-09 absent absent
HWS Public Works 20-May-09 Absent Absent
HWS Public Works 20-May-09 Absent Absent
HWS Public Works 20-May-09 Absent Absent
Nozzle on back of Truck 03-Jun-09 Absent Absent
Raw Water 03-Jun-09 Absent Absent
Truck Fill Point 03-Jun-09 Absent Absent
Truck fill point 17-Jun-09 Absent Absent
Nozzle on back of truck 17-Jun-09 Absent Absent
Raw Water 17-Jun-09 Absent Absent
Nozzle on back of truck 08-Jul-09 Absent Absent
Truck Fill Point 08-Jul-09 Absent Absent
Tap inside of well 08-Jul-09 Absent Absent
Nozzle on back of truck 22-Jul-09 absent absent
Truck fill point 22-Jul-09 absent absent
Raw Water 22-Jul-09 absent absent
Nozzle on Back of Truck 05-Aug-09 Absent Absent
Raw Water 05-Aug-09 Absent Absent
Truck fill Point 05-Aug-09 Absent Absent
Truck Fill Point 12-Aug-09 Absent Absent
Raw Water 19-Aug-09 Absent Absent
Nozzle on back of truck 19-Aug-09 Absent Absent
Nozzle on back of truck 09-Sep-09 Absent Absent
Raw Water 09-Sep-09 Absent Absent
Truck Fill Point 09-Sep-09 Absent Absent
Nozzle on back of Truck 23-Sep-09 Absent Absent
Truck Fill Point 23-Sep-09 Absent Absent
Raw Water 23-Sep-09 Absent Absent
Nozzle on Back of Truck 07-Oct-09 Absent Absent
Truck Fill Point 07-Oct-09 Absent Absent
Raw Water 07-Oct-09 Absent Absent
Truck fill point 21-Oct-09 Absent Absent
Raw Water 21-Oct-09 Absent Absent
Nozzle on back of truck 21-Oct-09 Absent Absent
Raw Water 16-Nov-09 Absent Absent
Truck fill point 16-Nov-09 Absent Absent
Nozzle on back of truck 16-Nov-09 Absent Absent
Raw Water 08-Dec-09 Absent Absent
Nozzle on Back of Truck 08-Dec-09 Absent Absent
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Old Crow - Bacteriological Sampling Results - 1999 to 2010
(source : Yukon Government, Community Services Operations)

Location of sampling Date Total Coliforms Fecal Coliforms

Truck Fill Point 08-Dec-09 Absent Absent
Raw 16-Dec-09 Absent Absent
Truck Fill point 16-Dec-09 Absent Absent
Nozzle on back of truck 16-Dec-09 Absent Absent
Driven Well 30-Dec-09 Absent Absent
Driven Well 30-Dec-09 Absent Absent

30-Dec-09 Absent Absent
04-Jan-10 Absent Absent

Driven Well 04-Jan-10 Absent Absent
Driven Well 04-Jan-10 Absent Absent
Nozzle on back of truck 13-Jan-10 Absent Absent
Truck Fill Point 13-Jan-10 Absent Absent
Raw Water 13-Jan-10 Absent Absent
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Old Crow Water Treatment Plant                  Treatment System Proposal 

Contact Information
Customer / Utility: Date:

Site or Well Identity / Location: Site Contact:
Local Engineer / Firm: Contact Phone:

Rep Contact:
Operator: Cell Phone:

Target Date for Installation: Email:
Other Pertinent Notes: eb04.30.10en

System Parameters / Site Specific Info
System Type / Application:

Population Served:
Number of Connections:

Number of Wells to be treated:
Design Flow (GPM):

Ave Flow (GPM):
Adedge Sizing Basis (GPM):

Gallons per day: 22,825gpm max  12839 gpm ave
Est. Usage (Gals / Year):

Existing Pretreatment In Place:
Existing Disinfection:

Pump Operation / Pressure:
Electrical Power Availability:

 Atm Storage Tank Present at the site:
Hydropneumatic Tank Present:

Building present:
Any additives ie, phosphates, fluoride:

 Discharge Options:

Parameters Parameters
**  denotes priority parameters pH 8.10                     units Sodium 14.0            mg/L Na

Total As 0.009                   mg/L As Sulfate 23.0            mg/L as SO4
As(III) no data mg/L (if known) Nitrates <0.1 mg/L as NO3

Sulfides no data mg/L Chlorides 51.6            mg/L Cl‐

Calcium 44.4                     mg/L @ Ca Boron 0.1              mg/L B
Magnesium 23.5                     mg/L @ Mg Gross Alpha no data pCi/L 

 
vsarrazin@yes-group.ca

The community is on delivery. 

Artesian well (10 PSI) + pump 
1 phase
None but will be added

New building to be built

Sewage holding tank

There is a pump to accelerate the fill rate of the water truck.

Iron and Hardness reduction

Post disinfection

250
130 sites for bulk delivery 
1 existing, 1 to be drilled
127

Well>>Cl2>>AD26>>Softener>>Distribution

Ron Benjamin

3.9 millions gal.

Site Specific Notes:Community (see notes)

127

With the pump, the total flow rate is 110 gpm.
New plant to be built for treatment.127

Old Crow Water Treatment Plant
Old Crow, Yukon
Yukon Engineering Services
Facility owned by Yukon Government

The raw water comes from an artesian well at 48 gpm. 

2011

4/30/2010
Virginia Sarrazin
867-338-2000

Silica no data mg/L SiO2 TDS: 287.0          mg/L
Phosphate no data mg/L P04 Fluoride 0.4              mg/L F

Bicarbonate no data mg/L HCO3 Turbidity 7.1              NTU
Iron 0.84                     mg/L Fe Uranium 0                 mg/L U

Manganese 0.18                     mg/L Mn Suspended Solids no data mg/L TSS

Zinc 0.01                     mg/L Zn Temperature no data degrees F

AD26 System
Treatment System : AD26-3072-S-3-B Target Contaminants: Mn and Fe

No of vessels (3) 30" x 72"- side shell Ave flow rate: 127.0 (typical expected)

Qty of media (cu ft): 39.0 Ave gallons/ day : 22,825 (based on utilization)

Est. Installation footprint: 120"L x 54"W x 100"H Hydraulic Utilization % 12.5% (actual system utilization 24-7)

Media: AdEdge AD26 Est. working capacity: 281,000 (bed volumes to breakthrough

Operation: Intermittent Bed volumes / day: 78 (throughput)

Backwashing Rate: 98 gpm (20gpm/sqft) Est. Gallons to breakthrough: 81,973,320 (arsenic breakthrough)

Est. BW water (gallons) per event / tank: 1,176 AD26 Est. Media life (months): 119.7 (est frequency of changeout)

Backwashing frequency: Once  per week AD26 Est. Media life (Years): 10.0 (est frequency of changeout)

Filtration Rate (gpm / sq ft):: 8.63

Water Softener
Treatment System :  ADIX-2472-ALT-9-3-B Filtration Rate 5.5 gpm / cu ft (based on One vessel on Line)

No of vessels (3) 24" x 72"- side shell Ave flow rate: 127.0 (typical expected)

Qty of media (cu ft): 30.0 Ave gallons/3 day : 22,825 (based on utilization)

Est. Installation footprint: 104" L x 54" W x 100" H Hydraulic Utilization % 12.5% (actual system utilzation 24-7)

Media: AdEdge AD-IXC Est. working capacity: 277,200 (bed volumes to breakthrough

Operation: Intermittent Bed volumes / day: 102 (throughput)

Backwashing Rate: 12 gpm (4 gpm/sqft) Est. Gallons to breakthrough: 62,203,680 (arsenic breakthrough)

Est.Regen water (gallons) per vessel : 1,062 ADIX Est. Media life (months): 120.0 (est frequency of changeout)

Backwashing frequency per vessel: Every other day estimated ADIX Est. Media life (Years): 10.0 (est frequency of changeout)



Old Crow Water Treatment Plant                  Treatment System Proposal 

Contact Information
Customer / Utility: Date:

Site or Well Identity / Location: Site Contact:
Local Engineer / Firm: Contact Phone:

Rep Contact:
Operator: Cell Phone:

Target Date for Installation: Email:
Other Pertinent Notes: eb04.30.10en

 
vsarrazin@yes-group.ca

Iron and Hardness reduction

Ron Benjamin

Old Crow Water Treatment Plant
Old Crow, Yukon
Yukon Engineering Services
Facility owned by Yukon Government

2011

4/30/2010
Virginia Sarrazin
867-338-2000

System Costs
AD26 Treatment System; included Replacement AD26 media: $10,530 (media, excluding labor)

ADIX Softening System included Replacement ADIX media: $3,450 (media, excluding labor)

Chlorine Module: Exisitng Est. NaCl Annual Usage: $3,000 (regenerate - consumable)

Startup and Commissioning: included Est. Chlorine Annual Usage: $189 (chemical - consumable)

AdEdge Equipment Shop Drawings: included Est. Annual Oper. Costs $4,590 (annualized media, consumables)

Installation: by others Operating Costs per 1000 gal: $0.55 (ave  calculated over 5 years)

Engineering / Permitting: Yukon Engineering Services Est. disposal of spent media: not applicable (est. disposal of media)

Estimated Freight: not included

Total capital, startup costs (sans freight): $97,900

Options
Backwash Recycle Module $13,500 Total System Cost with Options $114,250

Brine Reclaim Module: $2,850



AD26 Oxidation/Filtration System 
for  Iron and Manganese  Removal
System Scope of Supply & Features
AdEdge Technologies, Inc.

Old Crow Water Treatment - Canada 4/30/2010 Page 1 of 3

System Vessels/Media 
Model AD26-3072-S-3-B
Treatment system rated for up to 110 gpm design flow
Skid Mounted System for ease of Installation
100 psi rated composite vessels100 psi rated composite vessels
Three 30" diameter composite vessels
Sch 80 PVC Hub and lateral collection system, diffusers
AD26 oxidation / filtration media, 39 cu ft total
Garnet underbedding
Media fill: top flanged opening fill port on vessels

Process Valves, Piping and Instrumentation
T t d t ti fl t l k ith Fl k C t llTop mounted automatic flow control package with Fleck Controllers
Automatic functions/cycles
(3) 3150NXT LCD timers / valve combinations (top mount)
2-inch inlet/outlet Sch 80 PVC inter connecting piping on vessels;
(3) 0-100psi pressure gauges; Inline digital flow meter / totalizer
2" Auxiliary Backwash Inlet actuated valve and controls

Instr mentation & Controls

AD26-2162-S-3B

Instrumentation & Controls
Common NEMA 4X control panel (stainless steel or painted steel)
Stainless steel hydraulic panel for local instruments / reading 
Flow meter, flow totalizers
Pressure gauges differential pressure switches
Differential pressure switches
Stainless steel sample ports for monitoring influent and effluent

Customer Provided Support
All Inlet, outlet, interconnecting piping for system Field Services & Miscellaneous
Single phase 115v, 15 amp electrical service to each valve controller System installation (by others)
Drain or discharge piping and location for periodic backwash water AdEdge On-Site system startup and training
Concrete slab or base for treatment unit Basic O&M manual and Training (at time of startup)
Enclosure / protected area if outdoors as necessary 
Consistent water supply at 30 PSIGConsistent water supply at 30 PSIG 

Terms
Lead time is 6-8 weeks for shipment to site upon receipt of PO/Release to Manufacturing
Freight is not included in capital pricing; FOB mfg location or Atlanta, GA
Terms; 30% due with P.O./Contract Letter, 60% due upon shipment, 10% due upon start-up or 45 days from shipment
1 year manufacturer's warranty on equipment (terms and conditions to be provided)1 year manufacturer s warranty on equipment (terms and conditions to be provided)
Sales / Use Tax - Not Included (if applicable)



ADIX Cation Softening System 
for Hardness Reduction
System Scope of Supply & Features
AdEdge Technologies, Inc.

Old Crow Water Treatment - Canada 4/30/2010 Page 2 of 3

System Vessels/Media 
ADIX-2472-S-ALT-9-3-B
Treatment system rated for up to 110 gpm design flow
Skid Mounted System for ease of installation
100 psi rated composite vessels
Three 24" diameter composite vessels
Sch 80 PVC Hub and lateral collection system diffusersSch 80 PVC Hub and lateral collection system, diffusers
ADIX Exchange media, 10 cu ft per vessel
Gravel underbedding
Media fill: top flanged opening fill port on vessels

Process Valves, Piping and Instrumentation
Top mounted automatic flow control package with Fleck Controllers
Automatic functions/cycles - Alternating System Configuration
(3) 2900NT LCD timers / valve combinations (top mount)
2 -inch inlet/outlet Sch 80 PVC inter connecting piping on vessels;2 -inch inlet/outlet Sch 80 PVC inter connecting piping on vessels;
2" effluent meter for initiation of regeneration and alternating functions
(3) 0-100psi pressure gauges; 
System will regenerate with treated water from AD26 system

Instrumentation & Controls
Common NEMA 4X control panel (stainless steel or painted steel)
Stainless steel hydraulic panel for local instruments / reading 
Flow meter flow totalizers

Ex. ADIX-2472-ALT-7-2B

Flow meter, flow totalizers
Pressure gauges differential pressure switches
Differential pressure switches
Stainless steel sample ports for monitoring influent and effluent

Basic Regeneration Components Field Services & Miscellaneous
39" x 50" Brine Storage Tank with Grid Plate (Shelf) System installation (by others)
1/2" Dual Safety Brine Valve AdEdge On-Site system startup and training
Tank Over Flow fitting Basic O&M manual and Training (at time of startup)Tank Over-Flow fitting Basic O&M manual and Training (at time of startup)
Dust Cover
1/2" Poly Tubing for Brine Draw and Refill Cycles
98% Pure - NON-Rock Salt provided by others

Customer Provided Support
All Inlet, outlet, interconnecting piping for system .
Single phase 115v, 15 amp electrical service to each valve controller
Drain or discharge piping and location for periodic backwash waterDrain or discharge piping and location for periodic backwash water
Concrete slab or base for treatment unit
Enclosure / protected area if outdoors as necessary 
Consistent water supply at 30 PSIG 

Terms
Lead time is 6 -7 weeks for shipment to site upon receipt of PO/Release to Manufacturing
Freight is not included in capital pricing; FOB mfg location or Atlanta, GA
Terms; 30% due with P.O./Contract Letter, 60% due upon shipment, 10% due upon start-up or 45 days from shipment
1 f t ' t i t (t d diti t b id d)1 year manufacturer's warranty on equipment (terms and conditions to be provided)
Sales / Use Tax - Not Included



AD26 Arsenic, Iron and Manganese Treatment System
Backwash Recycle Option Scope of Supply and Features

Old Crow Water Treatment - Canada 04.30.2010 Page 3 of 3

Backwash Storage Tank
5,000 Gallon Backwash Tank
Polyethylene vertical storage tank; dimension              
102" dia. X 152" h
Bulkhead fittings,  level controls
Level Transmitter with 4-20mA signalg
installation by others

Backwash Recycle Pump
Automated Control and system  integration 
Grundfos vertical centrifugal pump skid
10-15 GPM @ 45psi; Standard Poly Storage Tank
Local control panel with HOA switch

Post Filtration
(1) BFN-12 Stainless Steel bag filter housings rated @ 100 gpm each
Pressure Gauge and Stainless Steel sample valve
(50) 5 Micron Polydepth bag filters
2" Offset Inlet & Outlet

Terms
Lead time is 9 weeks for shipment upon receipt of POLead time is 9 weeks for shipment upon receipt of PO
Freight for media and systems is estimated FOB mfg site
Payment Terms:  30% on order; 60% on shipment; 10% on startup
AdEdge to assist with startup at the site
1 year manufacturer's warranty on equipment
Pricing valid for 45 days

Field Services & Misc
System installation by adedge optional

Recycle Pump Skid

System installation by adedge optional
Two days AdEdge On-Site system startup and training 
Operator training and O&M Manual

Customer Provided Support
All Inlet, outlet, interconnecting piping for system
Single phase 115v, 15 amp electrical service to each valve controller
Drain or discharge piping and location for periodic backwash water
Concrete slab or base for treatment unit BFN 12 Stainless Steel Bag FilterConcrete slab or base for treatment unit
Enclosure / protected area if outdoors as necessary 
Consistent water supply at 30 PSIG 

BFN-12 Stainless Steel Bag Filter



AdEdge  2010 

 

 
 
 

 
 
 
 
 
 
In November 2009 AdEdge  was selected by the Resort 
Village of Kannata Valley (R.V.K.V.) to supply an arsenic, 
iron, manganese and turbidity treatment system for their 
community in Silton, Saskatchewan.    A 132 gpm artesian 
well serves potable water to 260 connections. Several 
options were considered based on the need to remove the 
1.7 - 2.14 mg/L iron, and arsenic from 31 ppb to below the 
new MCL of 10 ppb.  An AdEdge AD26 oxidation /filtration 
system was selected as the best overall approach to 
simultaneously remove both contaminants while having a 
small footprint.  Work was closely coordinated with R.V.K.V. 
site to design and permit the treatment system.  Appropriate 
permitting documents were prepared and submitted to the 
Province for approval with the permit being granted in 
January 2010.  The AdEdge scope of work included system 
design, supply and start-up assistance. The AdEdge system 
was selected based on overall cost, the small footprint, and 
simplicity of operation.The raw water quality of the well is 
shown to the right.  
 
 

 
The AdEdge AD26 system treatment train consists of one 
skid mounted triplex packaged treatment unit with three vessels in parallel to treat up to 150 gallons per minute (gpm).  
A design filtration rate of 3.98 gpm/sq was chosen to allow for filtration of the high level of contaminants including 
turbidity in a range of 6.34 - 12.0 NTU  The system uses AdEdge manganese dioxide media (AD26) that is excellent for 
co-contaminant removal. The AD26 automated system is equipped with the AdEdge INGenius™  PLC, automated 
butterfly valves, and control panel, and  is integrated with chlorine addition and monitoring for process control and 
disinfection purposes. The system also includes air wash and a complete AdEdge H2Zero™ recycle/backwash, zero 
discharge system.  The system is pre-engineered, pre-piped, and skid mounted for ease of installation and operation.  
A continuous free chlorine monitor on the system allows the operator to maintain desired disinfection residual in the 
distribution system.  The AD26 technology has been deployed successfully by AdEdge on many high arsenic, iron, and 
manganese wells to date including 5 full scale EPA arsenic demonstration projects. Installation was completed and the 
system was officially started up in August 2010. 
   
 

 
Since operations began, the system has consistently met all the EPA MCLs for arsenic, iron, and manganese.  
Arsenic in the treated water has been recorded consistently below detection (<2 ppb) and Turbidity to 0.014 NTU.  
Monitoring and periodic sampling of the system is performed by the site’s certified operator in accordance with the 
MDEQ permit. 

   

 

 

 

Background 

PPrroojjeecctt  PPrrooffiillee  
    

Resort Village of Kannata Valley 
Silton, Saskatchewan, Canada 
150 GPM AD26 Arsenic, Iron Removal System

AdEdge Technologies, Inc. 
Mr. Greg Gilles, Vice President 
5152 Belle Wood Court, Suite A 
Buford, Georgia 30518 
678-835-0052  *  678-835-0057 Fax  
www.adedgetechnologies.com 
 

Resort Village of Kannata 
Valley 
Arnie Flagel 
306-729-2889 
office@kannatavalley.com 

Treatment System 

Performance 

For More Information Contact 
Operator 
Al Yorkoski 
306-729-4940 
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In late 2007, AdEdge began working with Maser & Associates to assist 
with design and implementation of an iron and manganese removal 
system to serve the water supply for the McGraw Hill data center in East 
Windsor, New Jersey.  The site had an existing groundwater supply well 
with unacceptably high levels of iron and manganese to serve as feed 
water for the facilities cooling towers.   The water chemistry presented 
some challenges with a pH of 5 and iron levels of nearly 5 mg/L.  AdEdge 
was selected to design, build, and startup an integrated treatment system 
to remove the iron and manganese to meet secondary MCLs of 0.3 mg/L 
and 0.05 mg/L respectively. AdEdge worked closely with the selected 
contractor Central Jersey Mechanical to supply the treatment system 
which included chemical feed (chorine and pH correction), an AdEdge 
AD26 packaged iron and manganese removal filtration system, treated 
water backwash pump skid,  finished water supply booster pump package, 
and instrumentation. AdEdge also furnished the system with a PLC 
communications module to interface and allow for continuous monitoring 
via the data center’s existing SCADA system.  The system was 
constructed and deployed in the summer of 2008.        
 
 
 
The AdEdge treatment system featured a skid-mounted AD26 oxidation 
and filtration package unit sized for a maximum design flow rate of 130 
gpm.  The model AD26-3660CS-S-3-AVH utilizes AdEdge AD26 MnO2 
media in a three vessel carbon steel configuration in parallel.   The system 
is equipped with automated control valves and harness, central control 
panel with programmable logic controller (PLC) and a color user interface screen.  System features also include 
differential pressure switches, control panel and local gauges, flow sensors & totalizers, and a central hydraulic 
panel with sample ports for a complete functioning packaged unit.  A hypochlorite feed & monitoring Module and pH 
adjustment module using sodium hydroxide (NaOH) are also integrated into the system package. Each 36-inch 
diameter treatment vessel contains approximately 20 cubic feet of AdEdge AD26 oxidation filtration media.   Other 
ancillary equipment which was totally integrated with the treatment module included the auxiliary finished water 
backwash supply, distribution booster pumps, the two 5,000 gallon finished water holding tanks and 
instrumentation.  All of these components were integrated into the design and controlled by a single master control 
panel in the AD26 system. 
 
 

The system was started up and commenced in July, 2008.  The system has a very high utilization factor receiving 
water nearly 22 hours per day to meet the demand of the cooling towers.   Approximately 100-110 gpm is being 
consistently treated with high iron and manganese levels exceeding 4 mg/L and 0.1 mg/L to below the treatment 
goals of 0.3 mg/L and 0.05 respectively.  The system has experienced little to no down time since installation.     

 

 

Background 

PPrroojjeecctt  PPrrooffiillee  
McGraw Hill, East Windsor, NJ 
Iron & Manganese Removal System 

AdEdge Technologies, Inc. 
Mr. Greg Gilles, Vice President 
5152 Belle Wood Court, Suite A 
Buford, Georgia 30518 
678-835-0052  *  678-835-0057 Fax  

Treatment System 

For More Information Contact 

Performance 

Priority Parameters
pH ** 4.4-4.9

Total As ** n/a mg/L As

As(III) n/a mg/L (if known)

Sulfides** ND mg/L 

Hardness ** 33.0            mg/L as CaCO3

Alkalinity ** 10.0            mg/L @ CaCO3

Silica ** no data mg/L SiO2

Calcium ** 4.0              mg/L Ca

Sulfate ** 10.0            mg/L SO4

Iron ** 5.00 mg/L Fe

Manganese ** 0.11 mg/L Mn



AdEdge  12-09 

Priority Parameters
pH ** 7.1 - 7.4

Total As ** 0.013 - 0.032 mg/L As

As(III) No data mg/L (if known)

Sulfides** No data mg/L 

Hardness ** 310               mg/L @ CaCO3

Alkalinity ** 295.0             mg/L @ CaCO3

Silica ** 15.0              mg/L SiO2

Phosphate ** No data mg/L P04

Sulfate ** No data mg/L SO4

Iron ** 0.82 - 2.5 mg/L Fe

Manganese ** 0.075 - 0.137 mg/L Mn

 

 
 
 

 
 
 
 
In early 2008, AdEdge was selected by EcoWater Servisoft in Burton, 
Ohio to design, build, and startup an integrated treatment system to 
remove arsenic, iron, and manganese levels at the Troyer Water System 
in Middlefield to below the primary and secondary MCLs of 0.010 mg/L, 
0.3 mg/L and 0.05 mg/L respectively.  AdEdge first piloted a treatment 
system in spring of 2007 to satisfy OEPA requirements. Showing 
successful pilot results, AdEdge subsequently designed and 
implemented an AD26 oxidation and filtration systems for arsenic, iron 
and manganese removal.  The site has two existing groundwater supply 
wells with arsenic levels ranging from 13 – 32 ppb and high levels of iron 
and manganese that serve the manufacturing facility and community.  
AdEdge worked in conjunction with EcoWater throughout the permitting, 
installation, and start up phase of the work to provide an automated, skid 
mounted AD26 packaged filtration system.  The system included a 
chlorine module and a PLC controls and panel. Water Quality is shown 
in the table below.      
 
 
 
The AdEdge treatment system features a skid-mounted AD26 oxidation 
and filtration package unit sized for a maximum design flow rate of 150 
gpm.  The model AD26-3660CS-S-3-AVH utilizes AdEdge’s catalytic 
AD26 MnO2 media in three carbon steel vessels in parallel configuration.   
The system is equipped with automated control valves and valve 
harness, a central control panel with programmable logic controller 
(PLC), and a Color touch user interface screen.  System features also 
include a central hydraulic panel with differential pressure switches, local 
gauges, and flow sensors & totalizers for a complete functioning 
packaged unit.  A hypochlorite feed module was included and controlled 
by the PLC to aid in the oxidation of iron and manganese.  Other 
ancillary equipment that was integrated with the treatment skid and PLC 
included a finished water backwash supply connection and 
corresponding valve programming.   It is now one of several of AdEdge AD26 systems permitted by OEPA in Ohio. 
 
 

The system was started up and commissioned in June, 2009.  The treatment system utilizes half of the well pumps 
capacity in order to meet the demand of the facility.  The manufacturing facility uses 99% of the water produced as 
process water.  Approximately 150 gpm is being consistently treated, removing arsenic, iron and manganese levels 
to well below the treatment goals of 0.010 mg/L, 0.3 mg/L and 0.05 respectively.   

 

 

Background 

PPrroojjeecctt  PPrrooffiillee  
Troyer Water System – Middlefield, Ohio 
Arsenic, Iron & Manganese Removal 

AdEdge Technologies, Inc. 
Mr. Greg Gilles, Vice President 
5152 Belle Wood Court, Suite A 
Buford, Georgia 30518 
678-835-0052  *  678-835-0057 Fax  
greg@adedgetechnologies.com  
www.adedgetechnologies.com 
 

Treatment System 

For More Information Contact 

Performance 

EcoWater Servicesoft 
Mr. Denny Hall 
14299 Kinsman Road 
P.O. Box 174 
Burton, Ohio 44021 
440-834-4612  
Info@EcoWaterServisoft.com 
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West Coast Filters Inc. 

Design, Manufacture & Distribution of Water Filtration Equipment 
 

In USA - West Coast Filters International, Inc.                            In Canada - West Coast Filters Inc. 

 
 
 

PROPOSAL 
 

 
CUSTOMER:   Yukon Engineering Services 
    #1, 151 – Industrial Road 
    Whitehorse, Yukon Territory 
    Y1A 2V3 
 
             
PROJECT:   Old Crow Community 

Hardness and Manganese Removal 
    Groundwater Treatment Plant 
     
  
 
CONSULTANT:  Yukon Engineering Services 
    #1, 151 – Industrial Road 
    Whitehorse, Yukon Territory 
    Y1A 2V3 
 
AGENT:   Preliminary Proposal 
    TBD 
 
 
 
BID DATE:   May 14, 2010 
 
 
 
DESIGN PARAMETERS:  
 
    8.0 L/s (127 USGPM) - Potable Water System 
    Targeting removal of Hardness and  Manganese 
    Ion Exchange Units with Fusion WS2 Control Valve 
     
 
 
 

Web site: www.westcoastfilters.com           Toll Free: 1.800.375.7744      E-mail: richard@westcoastfilters.com 
Hillside P. O. 35008 Victoria, BC Canada V8T 5G2 Ph: (250) 595-7370  Fax: (250) 595-7306 
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Scope of supply: 
 

The intended scope is for WEST COAST FILTERS INC. to supply a completely operational and 
functional Ion-exchange system for a project at the Old Crow, Yukon site capable of producing 
8.0 L/s (127 USGPM)  USGPM of product water. This proposal includes the supply all 
necessary AutoCAD prints, shop drawings and details of construction complete with four (4) 
hard bound, installation and operating manuals in English only (translation to foreign language 
will be performed at an additional cost). We will design, manufacture and test all components of 
the system prior to delivery to the site.  
 
The system shall operate as follows:  
 

Un-oxidized raw water will be supplied by the well pump at the design rate of 127 USGPM 
while maintaining a constant pressure on the system. The minimum required operating pressure 
for this system is 35 PSI.  
 
The influent will flow through a common header (SBO) where flow will be distributed evenly 
between Two (2) 36” x 86” Fibre wound Ion exchange vessels. Each vessel shall operate at a 
flow rate of 60 USGPM. The exchange process shall be of the special media type using 20 cubic 
feet of Strong Acid Gel Polystyrene Cation Exchange Beads and two grades of Quartz media 
support gravel. The lower distributor shall be constructed from schedule 40 PVC.  

 
The WS2 softener control valve shall be mounted on top of each vessel using and shall be 
capable of controlling all the requirements of the service operation, backwash, rinse to waste, 
brine draw, fast rinse and brine tank refill. Auxiliary motorized valves (MAV) shall be mounted 
to eliminate hard water during regeneration and to allow for a separate BW source. 
 
Regeneration of the Ion Exchange resin shall be initiated by the following methods: 
 

Accumulated Flow / Manual Selection 
 
Upon initiation of the Regeneration Cycle signal input from the flow meter, the WS2 controller 
will sequence the valve to commence the Regeneration cycle for the first unit taking it through 
the programmed cycles of backwash, brine draw, rinse, fast rinse, brine refill and return to 
service. The second unit will be staggered chronologically to sequentially regenerate after 
successful regeneration of the first unit. The Regeneration / backwash water will be supplied 
from the distribution system or by an independent supply pump (SBO). There will be an elapsed 
time interval between the BW of the first and second unit. 
 
The required regeneration flows are as follows: 
 
Backwash    35 USGPM    8 Minutes  280 Gallons 
 
Slow Rinse and Brine Draw   7 USGPM  60 Minutes  420 Gallons 
 
Fast Rinse    25 USGPM    8 Minutes  200 Gallons 
 
Total volume used per regeneration cycle      900 Gallons 
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Items Included in This Proposal: 
 

Two (2) 36”' diameter x 86" side-shell Resin Tanks c/w 
- Gravel Support 
- Ion Exchange Media 
- Clack WS2 Control Valves 

   
 

Two (2) - Clack WS2 Bronze body top-mounted valves c/w  
                electrically actuated MAV valve for no hard water during regeneration 

 
Two (2) Clack SS meters for digital flow indicator / totalizer / converter  
 
Two (2) MAV Motorized Alternating valves for Separate Source Regen Supply 
 
Two (2) Salt Brine Tank 39” x 48” 

 
Shop drawings and IOM’s as required  

 
Items Not Included in This Proposal: 
 
 - Separate Source Regen /Backwash supply pump   (To follow if requested) 
 
The following items must be supplied by the contractor / owner on site:  
 
 - Electrical service (Standard 120volt ground fault duplex required) 
 
 - Off-loading of equipment 
 
 - Installation service   
 
The total cost of this system (Duplex System) …………………………………… $ 31, 800.00(CND) 
 
This equipment is quoted FOB our facility in Victoria, BC 
 
Delivery is 8 - 10 weeks from receipt of approved construction drawings.  
 
Off loading is the responsibility of the contractor / owner  
 
Applicable taxes are extra. 
 
This proposal is valid for acceptance within for 60 days. 
 
Optional Equipment: 
 
- A larger salt storage / brine tank with a 3500 pound capacity can be ordered. 
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Physical Parameters of System 
 
 
Tank Diameters  36”      
 
Overall Height   86” 
 
Footprint   12’ (W) x 4’ (D)   
 
Vessel Wt (MT)  100 lb. (Each)     
 
Vessel Wt (With Media) Data to Follow     
  
Inlet Size   2” x FNPT 
 
Outlet Size   2” x FNPT      
 
Salt Consumption   9 pounds / cubic foot to provide 400,000 grains capacity 
 
Estimated salt consumption  4, 680 pounds per month (Total for both units) 
 
Salt Tank   39” x 48”  
 

1,800 pound capacity 
 
Regeneration Frequency Every 2.3 days   
 

(13 Regenerations per month based on 23,000 USGPD) 
 
Backwash rate   35 USGPM      
 
Backwash Duration  8 Minutes       
 
Rinse Rate   7 USGPM       
 
Rinse Duration  60 Minutes    
 
Fast Rinse   25 USGPM 
 
Fast Rinse Duration  8 Minutes 
 
Water used    900 Gallons per Regeneration  
 
Electrical Requirements  
     

- Controls  115 / 230 Volt / 1 Ph / 60 Hz   N.A. 
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3726 E. Miraloma Ave., Anaheim, California 92806
Phone: (714)-630-5040    Fax: (714)-630-1160

www.filtronics.com

March 19, 2010

Yukon Engineering Services
1-151 Industrial Rd.
Whitehorse, YT Y1A 2V3

Attn: Ms. Virginia Sarrazin

QUOTATION NO.: 100319-2
OUR REF: 1003Oldcro.pro
PROJECT: Old Crow WTP

Dear Ms. Sarrazin:

We are pleased to offer our proposal covering the following filtration system:

APPLICATION: IRON & MANGANESE REMOVAL

The system is designed for a maximum flow of 110 gpm at 60 psi pressure, having
a maximum iron content of 2.0 mg/l, manganese content of 1.0 mg/l, hydrogen
sulfide/dissolved sulfide content of 0.1 mg/l and total organic carbon content of <0.1 mg/l,
in the raw water supply.  The filtered water will be in accordance with applicable State
Health Department Standards for these elements/compounds.

One each, Filtronics Model FV-06, Electromedia® I Automatic Filter Station
designed according to the following specifications utilizing ANSI 60/61 materials as
applicable:

FILTER VESSEL

The filter vessel shall be 48" diameter x 54" straight sideshell, ends fitted with
torispherical and flanged heads.  Tank shall be fabricated from carbon steel according to
ASME code procedures for unfired pressure vessels, stamped and shall have a working
pressure of 60 psig and test pressure of 78 psig.  Ports and connections shall be
according to drawing S-110 enclosed and as follows:
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Inlet and Outlet: 4" flanged
Access Handholes: One each, 12" x 16" oval type in top
Drain: 4" victaulic, equipped with media drain screen

and valve
Air Vent: 1½" flanged
Supporting: Structural steel angle legs

FILTER INTERNALS

Filter internal equipment shall consist of upper and lower manifold assemblies of
Schedule 80 PVC-1 pipe, ABS upper manifold distribution heads, and PVC collector tubes
specifically designed for each vessel size and hydraulically tested at the factory to ensure
near uniform distribution of water.  Couplings, support braces and hardware to be stainless
steel and epoxy coated.

REACTION VESSELS

Two each, Filtronics Model V-100 Reaction Vessels shall be 24" diameter x 62"
straight sideshell, ends fitted with torispherical and flanged heads.  Tanks shall be
fabricated from carbon steel according to ASME code procedures for unfired pressure
vessels, and shall have a working pressure of 60 psig and test pressure of 78 psig.

Interior and exterior finishes shall be the same as for filter vessel.  Each reaction
vessel provided with air vent valve, stainless steel body and stainless steel internals.

LINING AND PAINTING

The filter vessel shall be internally cleaned and finished to remove all weld splatter
or surface irregularities and provide a minimum 1/8" radius.  All contaminants shall be
removed by solvent washing or steam cleaning per SSPC-SP-1.

All wetted surfaces shall be sandblasted to a shadow free white metal surface per
SSPC-SP-5 and shall have an angular profile of 2 to 4 mils.  The white metal shall be per
pictorial standard Vis-1.  The coating shall be factory-applied within eight hours of
sandblasting under controlled conditions of humidity and temperature.  An oven of
sufficient size to contain the vessel shall be available for curing the coating.

The coating shall consist of Keysite 740, 100% solids epoxy applied in a
cross-spray application of 6 to 8 mils per coat.  The second coat shall not be applied until
the first coat has achieved a dry tack-free surface.  Each coat will be tested for a holiday
free surface and proper thickness with a Tinkor and Razor 67 volt holiday detector and
Nordson dry film thickness gauge calibrated prior to each test.
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Exterior surfaces shall be commercial blasted to SSPC-SP-6 and one shop coat of
Tnemec Series 69 primer applied.

PIPE, VALVES, FITTINGS

Face piping and valve assembly will be provided to complete the system for normal
filtration, backwash and purge operations.  Piping shall be 4" Schedule 40 steel pipe with
150# forged steel flanged connections.  Fittings shall be 125# cast iron flanged.  Pipe 2"
and smaller shall be standard galvanized iron threaded with galvanized iron 150# fittings.

Five each, 4" wafer type butterfly valves shall be of the wafer body design for
installation between 125# flat face or 150# raised face flanges.  The valve shall be
non-directional and of the dry stem journal design, providing bubble-tight shut off at 200
psi differential pressure.

Valve bodies shall be gray iron to ASTM-A-48 class 20.  Valve stems shall be 416
stainless steel of the non-wetted two piece design with the lower stem acting as a trunnion
for the valve disc and the upper stem being the drive shaft.

The valve disc shall be of a high flow design of ASTM B148 aluminum bronze alloy.

The valve disc to stem engagement shall have no mechanical fasteners, allowing
the valve disc to float to a perfect seal in the valve seat.  The valve seat shall have a rigid
phenolic backup ring with Buna-N elastomer bonded to it, rendering the valve seat suitable
for pressure or vacuum service.  The valve seat shall incorporate its own flange seals and
they shall mate with full face or raised face flanges.

The valve body shall incorporate O-ring secondary seals to maintain lubricant in the
stem journals and eliminate exterior moisture from the stem journals.

The butterfly valve actuators shall be of the pneumatic, double rack and pinion,
double acting design, close coupled to the butterfly valve top plate.  The pneumatic
actuator shall be constructed of aluminum with replaceable steel rack, and steel pinion
output shaft.  The actuator shall have fiberglass/carbon guide bands that maintain
clearance between the piston and cylinder walls, and O-ring piston seals.  The pneumatic
actuators shall be sized for an 80 psi minimum supply air pressure and shall have an
output torque greater than the required operating seating and unseating torque of the
butterfly valve.  Butterfly valve torque used for sizing purposes shall be the wet torque as
published by the butterfly valve manufacturer.

Air vent valve to be cast iron body and stainless steel internals.  Pressure gauges
to be 0 to 100 psig.
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One each, 4" Filtronics Model 8366-8R, hydraulically operated diaphragm
backwash flow control valve, 125# class, ASTM-A-126-CL-B, stainless steel stem and
spring, guided stem assembly top and bottom, brass trim, brass pilot valve, copper tubing
with Y-strainer, flow limiter and set at 250 gpm.

One each, 2½" Filtronics Model 8366-8R, hydraulically operated diaphragm
effluent flow control valve, 125# class, ASTM-A-126-CL-B, stainless steel stem and spring,
guided stem assembly top and bottom, brass trim, brass pilot valve, copper tubing with
Y-strainer, and set at 110 gpm.

One each, 4" Filtronics Tube Meter, designed to meet AWWA standard C704,
flanged 150# AWWA class D flat face steel, straightening vanes, and fusion epoxy coated
internally and externally, shall be provided to be installed in the backwash inlet line to
accurately measure backwash rate.

One each, 3" Filtronics Tube Meter, designed to meet AWWA standard C704,
flanged 150# AWWA class D flat face steel, straightening vanes, and fusion epoxy coated
internally and externally, shall be provided to be installed in the effluent line to accurately
measure effluent rate.

Nuts, bolts and gaskets for mated flanges only.

AUTOMATION

Automatic controls for full, unattended operation shall be provided.  Controls shall
be housed in a NEMA 12 steel cabinet mounted on the filter or optional remote mounting
as specified:

The controls shall include the following features:

o Allen-Bradley programmable controller
o Remote access modem connection for maintenance/troubleshooting
o Automatic reset timers for each filter cycle
o Time delayed process start signal
o Filtronics Series 7000 recorder/controller, seven day, 120 VAC pen drive, input

4 to 20 milliamps DC, with high/low alarm contacts
o NEMA 13 oil tight pilot lights and switches
o Status lights for each filter mode
o Low air alarm/push to test pilot light
o Power status pilot light
o Cabinet mounted adjustable differential pressure switch
o Adjustable low air pressure switch monitor
o 4-way electro-pneumatic solenoid valves with manual override
o Air filter and air lubricator for pneumatic system
o Inlet and outlet pressure gauges for monitoring differential pressure



QUOTATION NO.: 100319-2 PAGE 5 

o Interlocking control relays for chemical treatment equipment/associated pumps
o Plug-in components for easy servicing and troubleshooting
o Cabinet factory wired and completely tested for function prior to shipment
o 2 hp, 1/60/115-230 compressor for instrument air including V-belt, guard, motor,

drive and air tank
o 500 feet of 1/4 inch black poly tubing
o UL 508 Certified

CHEMICAL PRETREATMENT

One system of chemical pretreatment equipment, manually set and automatically
operated, consisting of the following:

CHEMICAL FEED: SODIUM HYPOCHLORITE

One each, Filtronics Model CF-10 chemical feed system including the following
equipment:

One each 100 gallon polyethylene tank, solution level indication, hinged cover,
pump suction piping with PVC foot valve strainer, ½ inch diameter
drain valve, back pressure valve, and pressure relief valve.

One each Chemical feed pump shall have chemical resistant wetted parts,
capacity of 6 gallons per day at 60 psig, micrometer dial for flow
adjustment, and motor.

One each Filtronics Model CC-8000 System Process Analyzer for monitoring
and accurate adjustment of chemical dosages, including carbon
dioxide buffer feed regulator, rotometer, and rate valve (bottle not
included).

CHEMICAL FEED: SODIUM BISULFITE

One each, Filtronics Model CF-5 chemical feed system including the following
equipment:

One each 50 gallon polyethylene tank, solution level indication, hinged cover,
pump suction piping with PVC foot valve strainer, ½ inch diameter
drain valve, back pressure valve, and pressure relief valve.

One each Mixer and steel mounting bracket.  Mixer shall have steel coupling
and stainless steel shaft and propeller.  Mixer shall be ¼ hp 1/60/115
TENV/TEFC.
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One each Chemical feed pump shall have chemical resistant wetted parts,
capacity of 6 gallons per day at 60 psig, micrometer dial for flow
adjustment, and motor.

MEDIA

One complete Electromedia® I load, ANSI 60/61 approved, including support
layers, shall be provided.  Installation of media shall be by others.

RECLAIM EQUIPMENT

One each, backwash reclaim system designed for Filtronics Model FV-06 at a
working pressure of 60 psig and shall include the following equipment:

Two each Normally open float switches to be mounted in the stilling well in the
backwash reclaim tank for reclaim start and low suction pump
protection.

One each 3/60/230-460 TEFC reclaim pump capable of delivering 11 gpm at 60
psig, under flooded suction conditions.

One each 1" reclaim flow control valve, fixed rate, variable orifice, cast iron
body, stainless steel internals, set at 11 gpm.

One lot Automatic reclaim control logic and hardware incorporated in the filter
control panel.

Two each Double acting pneumatic butterfly valves, 2" for reclaim return, and 2"
tank drain.

One each 1" wafer check valve cast iron body, Buna-N seal, stainless steel
internals.

One each 1-1/2" floating suction strainer with non-floating hose.

CUSTOMER TO FURNISH

Single phase power to terminal strips located on control enclosure.

THIS PROPOSAL DOES NOT INCLUDE

1. Installation
2. Exterior plumbing
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3. Exterior wiring, magnetic starters, disconnect switches, or overload
protection

4. Concrete or concrete design
5. Any other item not specifically mentioned in this proposal
6. Freight

THIS PROPOSAL DOES INCLUDE

1. Four sets of filtration system drawings, and four sets of submittal data
2. Up to five days of assistance to contractor/owner to place system in

operation
3. Three sets of operation and maintenance manuals
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TERMS

o To approved credit accounts
 * 10% with order, Net 15 days
 * 20% with drawings, Net 15 days
 * 60% upon shipment, or available on our dock for shipment
 * 10% with start-up or net 90 days, whichever comes first

o F.O.B. Anaheim, California
o Price does not include any applicable taxes
o This proposal valid for thirty (30) days

SHIPMENT

o 10 - 12 weeks after approval of all drawings.
o Approximate shipping weight: 9,300 lbs.
o Partial shipments accepted

BUDGET PRICE-----------------------------------------------------$225,378.00 USD

Very truly yours,

FILTRONICS, INC.

Chris Corsentino
Regional Sales Manager

ACCEPTED: Yukon Engineering Services

PROJECT: Old Crow WTP

By: ______________________________

Title: ______________________________

Date: ______________________________

Enclosures: Drawings S-110, S-170, S-200

Copyright Notice Copyright© 1993 by Filtronics, Incorporated.  All rights reserved.
Trademarks Electromedia® is a registered trademark of Filtronics, Incorporated.

Electromedia® I is a trademark of Filtronics, Incorporated
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\\Server3\sales\Proposals\Old Crow WTP\Proposal\1003Oldcro.pro.wpd

TRADE SECRETS NOTICE:  ALL RIGHTS RESERVED

This material contains the valuable properties and trade secrets of
Filtronics Incorporated, a California corporation, embodying
substantial creative efforts and confidential information, ideas and
expressions, no part of which may be reproduced or transmitted in
any form or by any means, electronic, mechanical, or otherwise,
including photographic and recording, or in connection with any
information storage or retrieval system without written permission
from Filtronics Inc.

COPYRIGHT NOTICE:  COPYRIGHT (C) 2010
by Filtronics Incorporated.  All rights reserved.

An unpublished work.
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GENERAL TERMS OF SALE

Filtronics, Inc. hereinafter “Seller” is an original equipment manufacturer. The equipment
sold contains proprietary, trade secrets of Seller and shall not be disclosed.

1. Terms of Payment:  All invoices are due and payable fifteen (15) days from the date
of the invoice.  No discounts are authorized, unless otherwise specified.

2. Shipping Point:  All prices are F.O.B. Seller’s plant in Anaheim, California, unless
otherwise expressly provided in this contract.

3. Delivery:  The shipping dates as specified above are approximate; are subject to the
Seller’s prompt receipt from the Buyer of all necessary information and are subject
to the Seller’s current production schedules.  Seller shall not be liable in any respect
for failure to ship or for delay in shipment where such failure or delay shall be due in
whole or in part to shortage or curtailment of materials, labor, transportation or utility
services, or due to any labor or production difficulty in Seller’s plant or those of its
suppliers, or to any cause beyond Seller’s control.

4. Failure to Reject:  Before the materials covered hereby are used and within five (5)
days of receipt of shipment, the Buyer shall notify the Seller, in writing, of any defects
or omissions.  Failure to so notify the Seller shall constitute an irrevocable
acceptance of the goods.

5. Taxes:  Sales, use, excise, property or similar taxes arising out of or relating to this
order or the goods delivered are not included in the price, except as otherwise
specifically stated in the invoice.  All such taxes are the responsibility of the Buyer.
The Seller shall have the right at any time to separately bill the Buyer for any such
tax which the Seller may be called upon to pay, and the Buyer shall be obligated to
pay Seller such amount.

6. Force Majeure:  Neither party shall be liable for any failure or delay in performance
under this Agreement (other than for delay in the payment of money due and payable
hereunder) to the extent said failures or delays are proximately caused by causes
beyond that party’s reasonable control and occurring without its fault or negligence,
including, without limitation, failure of suppliers, subcontractors, and carriers, or party
to substantially meet its performance obligations under this Agreement, provided that,
as a condition to the claim of non-liability, the party experiencing the difficulty shall
give the other prompt written notice, with full details following the occurrence of the
cause relied upon.  Dates by which performance obligations are scheduled to be met
will be extended for a period of time equal to the time lost due to any delay so
caused.

7. Warranty:  Seller guarantees equipment of its own manufacture to be free from
defects in material and workmanship for a period of 18 months from the invoice date
or 12 months from the date of installation, whichever is sooner, and when the
equipment is paid for, properly operated and maintained. No warranty if given for
products or components which have been subject to misuse, improper installation,
corrosion, or which have been disassembled, modified, or repaired by unauthorized
persons.  No other express or implied warranty is given and THE SELLER MAKE NO
WARRANTY OF MERCHANTABILITY AND THERE ARE NO WARRANTIES WHICH
EXTEND BEYOND THE DESCRIPTION ON THE FACE HEREOF.
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8. Seller’s liability, if any, shall be limited to the value of the product as supplied to the
Buyer.  The Seller at its option may repair or replace any equipment found to be
defective.  All shipping and field warranty inspection costs shall be paid by the Buyer.
It is expressly agreed that the remedy provided in this section shall be the exclusive
remedy against the Seller for all such claims of any kind.  In no event, whether as a
result of breach of contract or warranty or alleged negligence, or of any other claim
or any other kind shall the Seller be liable for special or consequential damages
including, but not limited to loss of profits or revenue, loss of use of the equipment or
any associated equipment, cost of capital, cost of substitute equipment, facilities or
services, down time costs, or claims of customers of the purchasers for such
damages.  The Buyer assumes all responsibility for loss or damages resulting from
the handling or use of the material or goods covered hereby.

9. Technical Advice:  Seller, upon Buyer’s request, may furnish technical advice with
reference to the use of the material sold hereunder, if and to such extent as Seller
has such advice conveniently available; but it is expressly agreed that there is no
obligation to furnish any such advice, and that if any advice or assistance is
furnished, which will be without charge, it shall be given and accepted at Buyer’s risk,
and Seller shall not be responsible or liable for the advice or assistance given or
results thereof.

10. Entire Contract:  This Agreement constitutes the entire contract of sale and
purchase of the goods named herein.  No modification hereof shall be of any force
or effect unless in writing and signed by the party claimed to be bound thereof.

11. Waiver:  The failure of the Seller to insist, in any one instance or more, upon the
performance of any of the covenants or conditions of this contract, or to exercise any
right or privilege herein conferred, shall not be construed as thereafter waiving any
such covenants, conditions, rights or privileges, but the same shall continue and
remain in full force and effect.

12. Financial Responsibility:  If payment is not made in accordance with the terms of
this agreement, or if the Seller shall have any doubt at any time of Buyer’s financial
responsibility, Seller may withhold delivery of goods or services called for hereunder.

13. Risk of Loss:  The risk of loss of the goods shall pass to Buyer as soon as the goods
are delivered to Buyer at Seller’s plant. 

14. Attorney’s Fees:  The Buyer shall pay for the Seller’s costs of collection of Buyer’s
debt hereunder, including attorney’s fees.

15. Applicable Law:  This agreement shall be governed by the laws of the State of
California and any claim arising hereunder shall, at the Seller’s election, be
prosecuted in the appropriate court of Orange County, California.  The Buyer hereby
attorns to the jurisdiction and judgement of the courts of the County of Orange, State
of California, and agrees that a judgement of an Orange County, California court shall
be enforceable in the jurisdiction in which the Buyer is located.

16. Late Charges: Overdue accounts shall bear interest at the rate of one and one half
percent (1 ½%) per month until paid.

17. Acceptance of Shipment:  Acceptance of shipment constitutes acceptance of above
terms and conditions.
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Virginia Sarrazin 

From: Pardini, James J. [JPardini@MEIchem.com]
Sent: May 13, 2010 9:26 AM
To: 'vsarrazin@yes-group.ca'
Subject: Old Crow Treatment Proposal
Attachments: Old Crow Flow Diagram.xls

02/12/2010

Virginia - I have to apologize since this project fell into a crack and I forgot about it. 
However I did get all the information and the proposal is presented below. 
  
The flow diagram for the proposed treatment system is attached. It includes the 
following: 
  

1. Chlorination  
2. Iron/Manganese Removal System with backwash recovery  
3. Water Softening System  

  
As with the Tagish proposal, I am assuming that chlorination already exists. 
  
The iron/manganese removal system is a three-vessel system where all three vessels 
operate in parallel. Each vessel is 42" in diameter and 72" high. Each vessel has an 
individual backwash timer/control valve. Backwashing of iron/manganese systems 
typically must be done at a flow rate 1.5 times the normal service flow rate. In order to 
keep the backwash flow rate to a manageable value, the system is divided into three 
vessels so that each can be backwashed separately at a lower flowrate than would be 
needed for a single large vessel. The backwash flowrate for each vessel is 100 gpm. 
Each backwash is followed by a 50 gpm rinse. Each backwash/rinse cycle generates 
2,500 gal. of backwash water. 
  
For backwash recovery, I've included an 7,000 gallon plastic storage tank and a 
backwash recovery pump.  
  
For the iron/manganese removal system we will supply the following: 
  

 Three fiberglass vessels, 42" diameter by 72" high.  
 All associated media and internal downcomer pipes for the three vessels  
 Three, Fleck 3900 backwash timer/control valves  
 One, backwash supply pump  

  
The price for this equipment is $54,240, FOB Flemington NJ 
  
For the backwash recovery system we will supply the following: 
  

 One, 7,000 polyethylene storage tank  
 One, 20 gpm backwash recovery pump  

  
The price for this equipment is $22,000, FOB Flemington NJ 
  
  
The softening system is a two-vessel system where both vessels operate in parallel. 
Each vessel is 24" in diameter and 72" high. Each vessel has an individual regeneration 
timer/control valve. Softeners must be backwashed just line the iron/manganese 



system. However since softeners do not precipitate any solids that have to be removed, backwash rates are 
much lower. Each backwash/regeneration cycle involves a backwash at 10 gpm for about 10 minutes followed 
by regeneration/rinse with a brine solution at 7 gpm for 60 minutes. Figure each backwash/regeneration cycle 
generates about 520 gallons of waste water. As we have discussed, this wastewater cannot be recovered so 
the site will have to find a way of dealing with it. 
  
For the softening system we will supply the following: 
  

 Two fiberglass vessels, 24" diameter by 72" high  

 All associated media and internal downcomer pipes for the three vessels  
 Two Clack, WS-3 meter assemblies/timer  
 One, 100 gallon brine tank  

  
The price for this equipment is $16,800, FOB Flemington NJ 
  
On-site technical service for start-up and training is available at $800 per man-day (including travel time) plus 
expenses. 
  
Our standard terms are as follows: 
  
                        30% with order 
                        60% upon shipment 
                        10% upon successful start-up but no later than 90 days after shipment 
  
Prices are valid until September 30, 2010. 
  
I think this covers everything, but feel free to call or e-mail me. I will be out of the office from May 17, returning 
June 2. I will have access to my cell phone and e-mail, but response may be slow. 
  
Jim Pardini 
  
James J. Pardini PE, CPE 
Isolux Business Manager 
MEL Chemicals, Inc. 
500 Barbertown-Point Breeze Rd. 
Flemington, NJ 08822 
908-782-5800, x1200 
jpardini@meichem,com 
  

02/12/2010
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INTRODUCTION TO THE SAPPHIRE GROUP 

 

The Sapphire Group is a private company headquartered in Calgary, Alberta.  Sapphire, with the financial 

backing and management strength of the Mancal Group, has assembled a group of businesses and people 

with over 50 years of combined experience in water and wastewater management. From this base, Sapphire 

has attracted Canadian, American and European water and wastewater treatment equipment providers (and 

their respective engineering and research capabilities) as part of the Sapphire portfolio. The result is that 

Sapphire is established as one of the premier integrated water and wastewater treatment solutions companies 

in Canada. 

 

Sapphire Group offers our customers a complete range of high quality and reliable water and wastewater 

systems, with innovative technologies for municipal and industrial applications.  In addition to our standard 

municipal and industrial clients, we also have extensive experience with private real estate clients, remote 

installations and first nations groups.  Sapphire provides all customers with complete package water and 

wastewater systems or custom solutions vetted by a highly qualified internal Technical Support Services 

Group and manufactured to meet unique requirements at a competitive price.  In addition to the Calgary 

head office, Sapphire has branch offices in British Columbia, Saskatchewan and Manitoba. 

 

In addition to representing fifteen world-leading manufacturers of water and wastewater equipment and 

technology, including Aqua-Aerobic Systems, Inc., Brentwood Industries, Calgon Carbon Corporation, 

Franklin Miller, Inc., Huber Technology, and WesTech Engineering, Inc, the Sapphire Group also has two of 

its own manufacturing divisions:  Sapphire Water and Sapphire Automation. 

 

Sapphire Water designs, manufactures and services Membrane Treatment Equipment and specializes in 

Reverse Osmosis and Nanofiltration units from 100 to 1,000,000 gallons per day.  These have proven to be 

the leading technologies for reduction and elimination of hardness, dissolved solids, sulphate, sodium, arsenic 

and nitrates in the water supply. 

 

Sapphire Automation is a reliable source for expertise in process control, SCADA Systems, PLC 

programming, information systems, instrumentation, measurement, wireless communication and control 

centers. As a CSA certified Control Panel Manufacturer, Sapphire Automation designs, manufactures, 

programs and installs Control Panels in Commercial and Industrial facilities of all capacities.  The focus has 

been on water and wastewater process systems for the last 15 years. Sapphire Automation’s experienced 

technicians are capable of remotely monitoring water or wastewater systems to ensure systems are running at 

peak performance. Sapphire Automation operates out of Humboldt, Saskatchewan. 
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PROCESS DESCRIPTION 

 

The proposed source of water for the community of Old Crow in the Yukon is a well which is able to 

produce 110 gpm.  This water is ground water, and not under the influence of surface water.  However the 

water contains high levels of iron and hardness.   

 

In order to remove the iron and hardness to below the recommended levels a manganese greensand system 

followed by a softener is proposed.  The raw water from the well (assumed to be pressurized) is first treated 

with potassium permanganate in order to oxidize iron, and any manganese.  A detention tank provides 30 

minutes of reaction time ahead of the manganese greensand filters. 

 

The manganese greensand filters are sized at a loading of 2.5 gpm/ft2 or 6.1 m/hr.   Two duty filters are 

provided, with a third standby.  A layer of anthracite aids in removing particulate iron and manganese, while 

the greensand media removes any remaining material.  The Magnum valve on top of each filter allows the 

operator to set up backwashing based on a fixed time interval, or to initiate them manually.  Pressure gauges 

and pressure transmitters upstream and downstream of each filter allow for observation of the pressure drop 

across each filter.  A flowmeter, turbidity meter, and on-line chlorine monitor are provided.  A PLC, and 

operator interface are provided for simple monitoring.  The PLC is equipped with an Ethernet port for future 

connection to a SCADA system. 

 

A sodium hypochlorite injection system is included in order to provide a chlorine residual in the potable 

water.  The contact/storage tank is by others.   
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SAPPHIRE SCOPE OF SUPPLY 

 

Potassium Permanganate Pretreatment: 

 

In order to oxidize any remaining iron and manganese a potassium permanganate dosing system with duty 

pump, one spare, and accessories is proposed.   

Potassium Permanganate Dosing Pump Alldos Chemical Metering Pump 
Model DDI 2.2-16 AR 
Spare 1 pump 

Accessories Calibration Column, Day Tank, foot valve, injection quill 
 

Detention Tank: 

A 3300 gallon/ 12 490 L detention tank provides 30 minutes of reaction time for the water.  A standard 

plastic tank is proposed; complete with level switches, inlet and outlet ports.   

 

Feed Pump: 

Manufacturer Goulds  
Model TBD 

Quantity 2 (one installed, one spare) 
Flowrate 110 gpm 

Head 160 ft/ 48.8 m 
 

Manganese Greensand System:  Two 100% trains of manganese greensand filters are proposed, with a third 

providing redundancy.  A layer of anthracite on top of the manganese media provides extra particulate 

filtration.  The units are triplexed together in order to provide sequential backwashing. 

 

Vessels 42” diameter x 72 “ sidewall height 
Valve Clack 2” metered valves with MAV locks outs 

Quantity 3 
Manganese Greensand Media 25 ft3/ 0.57 m3  with gravel bed 

Pressure Transmitters 6- Wika  
Pressure Gauges 6 

 

Softening System:  Two 100% trains of softeners are proposed, with a third providing redundancy.  The units 

are triplexed together in order to provide sequential regeneration. 

 

Vessels 42” diameter x 72 “ sidewall height 
Valve Clack 2” metered valves with MAV locks outs 

Quantity 3 
Softener Media 25 ft3/ 0.57 m3   

Brine Tanks 3x 39 x 48 brine tanks with safety 
Pressure Gauges 3 
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Sodium Hypochlorite Dosing:  A chlorine residual is provided in the potable water by a sodium hypochlorite 

dosing system.  

 

Sodium Hypochlorite Dosing Pump Alldos Chemical Metering Pump  
Model DDI 2.2-16 AR 
Spare 1 pump 

Accessories Calibration Column, Day Tank, foot valve, injection quill 
 1 On-line Hach Cl-17 Chlorine Monitor 
 1 1720E Hach Turbidimeter with SC100 Controller 
 1 flow meter 
 

Control System: 

An Allen Bradley PLC is provided, complete with a PanelView Human Machine Interface.  This PLC 

contains an Ethernet port, making it SCADA compatible.   

 

Commissioning/Training:  One trip and 5 days have been included in order to commission the equipment 

and train an operator.  Additional time may be purchased at a daily rate of $875.   



 ~ 6 ~

PRICING  
 

 

Total Price:  $139 800 CAD 

 

 

15% upon final review of drawings 

10% upon issuance of notice to manufacture and deliver 

65% upon receipt of equipment on-site 

10% upon date of issuance of the Certificate of Substantial Performance 

 

This price does not include: 

field installation and wiring 

neutralization of waste products 

chlorine contact tank 
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SAPPHIRE WATER INTERNATIONAL CORPORATION 
 

WARRANTY 

 
 

Equipment manufactured and sold by Sapphire Water International Corporation (hereinafter called the “Sapphire”), once paid for in 

full, is backed by the following warranty: 

 
For the benefit of the original end-user (the “Purchaser”), Sapphire warrants all new equipment manufactured and sold by the 

Sapphire to be free from defects in material and workmanship, and will replace or, at Sapphire’s option, repair, F.O.B. its facilities 

or other location designated by it, any part or parts returned to it which Sapphire’s examination shall show to have failed under 

normal use and service by the Purchaser within one (1) year following initial start-up, or eighteen (18) months from shipment to the 

Purchaser, whichever occurs first.  Such repair or replacement shall be free of charge for all items except for those items such as 

resin, filter media and the like that are consumable and normally replaced during maintenance, with respect to which, repair or 

replacement shall be subject to a pro-rata charge based upon Sapphire’s estimate of the percentage of normal service life realized 

from the part.  Sapphire’s obligation under this warranty is conditioned upon its receiving prompt notice of claimed defects, which 

shall in no event be later than thirty (30) days following expiration of the warranty period, and is limited to repair or replacement as 

aforesaid. 

 
THIS WARRANTY IS EXPRESSLY MADE BY SAPPHIRE AND ACCEPTED BY PURCHASER IN LIEU OF ALL OTHER 

WARRANTIES, WHETHER WRITTEN, ORAL, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT LIMITED 

TO IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE.  SAPPHIRE 

NEITHER ASSUMES NOR AUTHORIZES ANY OTHER PERSON TO ASSUME FOR IT ANY OTHER LIABILITY WITH 

RESPECT TO ITS EQUIPMENT. SAPPHIRE SHALL NOT BE LIABLE FOR NORMAL WEAR AND TEAR, CORROSION, 

OR ANY CONTINGENT, INCIDENTAL, OR CONSEQUENTIAL DAMAGE OR EXPENSE DUE TO PARTIAL OR 

COMPLETE INOPERABILITY OF ITS EQUIPMENT FOR ANY REASON WHATSOEVER. 

 

This warranty shall not apply to, and Sapphire shall not be liable for, (i) equipment or parts thereof which have been altered, 

changed, serviced or repaired outside of a Sapphire facility; or (ii) equipment that has been damaged by improper installation, 

application, or maintenance, or subjected to misuse, abuse, neglect, accident, or incomplete adherence to all manufacturer’s 

requirements, including, but not limited to, Operations & Maintenance Manual guidelines and procedures.  Warranty service 

hereunder shall not operate to extend the original warranty period.  The warranty excludes damage incurred in shipment to or from 

Sapphire. 

 

This warranty applies only to equipment manufactured and sold by Sapphire.  For equipment sold by Sapphire but manufactured by 

a third-party other than Sapphire, Sapphire shall extend to the Purchaser, to the extent permitted, any and all applicable warranty 

provisions provided to Sapphire by the third-party manufacturer.  The extension of any and all applicable third-party manufacturer 

warranty provisions shall be an exception to this warranty and represents Sapphire’s sole responsibility with respect to such 

equipment.   
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GENERAL TERMS & CONDITIONS 

 
Terms and Conditions appearing in any purchase order based on this proposal which are inconsistent herewith shall not be 
binding on Sapphire Water International Corporation (hereinafter called “Sapphire”).  The sale and purchase of equipment 
described herein shall be governed exclusively by the foregoing proposal and the following provisions: 
 
1.  SPECIFICATIONS:  Sapphire is furnishing its standard equipment as outlined in the proposal and as will be covered 
by final approved drawings. The equipment may not be in strict compliance with the Engineer’s / Owner’s plans, 
specifications, or addenda as there may be deviations.  The equipment will, however, meet the general intention of the 
mechanical specifications of these documents. 
 
2.  ITEMS INCLUDED:  This proposal includes only the equipment specified herein and does not include erection, 
installation, accessory, or associated materials such as controls, piping, etc., unless specifically listed. 
 
3.  PARTIES TO CONTRACT: Sapphire is not a party to or bound by the terms of any contract between 
Sapphire’s customer and any other party.  Sapphire’s undertakings are limited to those defined in the contract 
between  Sapphire and its direct customers. 
 
4.  PRICE AND DELIVERY:  All selling prices quoted are subject to change without notice after 30 days from the 
date of this proposal unless specified otherwise.  Unless otherwise stated, all prices are F.O.B. Sapphire or its 
supplier’s shipping points.  All claims for damage, delay or shortage arising from the shipping of such equipment 
shall be made by Purchaser directly against the carrier.  When shipments are quoted F.O.B. job site or other 
designation, Purchaser shall inspect the equipment shipped, notifying Sapphire of any damage or shortage within 
forty-eight hours of receipt, and failure to so notify Sapphire shall constitute acceptance by Purchaser, relieving 
Sapphire of any liability for shipping damages or shortages.  
 
5.  PAYMENTS:  All invoices are net 30 days, unless specified otherwise.  Delinquencies are subject to a 1.5 percent 
service charge per month or the maximum permitted by law, whichever is less on all past due accounts.  Pro rata payments 
are due as shipments are made.  If shipments are delayed by the Purchaser, invoices shall be sent on the date when 
Sapphire is prepared to make shipment and payment shall become due under standard invoicing terms.  If the work to be 
performed hereunder is delayed by the Purchaser, payments shall be based on the purchase price and percentage of 
completion. Products held for the Purchaser shall be at the risk and expense of the Purchaser.  Unless specifically stated 
otherwise, prices quoted are for equipment only.  These terms are independent of and not contingent upon the time and 
manner in which the Purchaser receives payment from the owner. 
 
 6.  PAYMENT TERMS:  Credit is subject to acceptance by Sapphire’s Credit Department.  If the financial condition of 
the Purchaser at any time is such as to give Sapphire, in its judgment, doubt concerning the Purchaser’s ability to pay,  
Sapphire may require full or partial payment in advance, may request security from the Purchaser to support the payment, 
or may suspend any further deliveries or continuance of the work to be performed by Sapphire until such payment has 
been received.   If Purchaser defaults in any payment when due hereunder, Sapphire may, without incurring any liability 
therefore to Purchaser or Purchaser’s customers, declare all payments immediately due and payable with maximum legal 
interest thereon from due date of said payment, and at its option, stop all further work and shipments until all past due 
payments have been made, and / or require that any further deliveries be paid for prior to shipment. 
 
7.  ESCALATION:  If shipment is, for any reason, deferred by the Purchaser beyond the normal shipment date, or if 
material price increases are greater than 5% from proposal date to material procurement date, stated prices set forth herein 
are subject to escalation.  The escalation shall be based upon increases in labor and materials and other costs to Sapphire 
that occur in the time period between quotation and shipment by Sapphire Purchaser agrees to this potential escalation 
regardless of contradicting terms in the contract, except when an agreed upon escalation adder is included in the price. 
 
8.  APPROVAL:  If approval of equipment submittals by Purchaser or others is required, a condition precedent to 
Sapphire supplying any equipment shall be such complete approval. 
 
9.  INSTALLATION SUPERVISION:  Prices quoted for equipment do not include installation supervision, unless 
indicated.  Sapphire recommends and will, upon request, make available, at Sapphire’s then current rate, an experienced 
installation supervisor to act as the Purchaser’s agent to supervise installation of the equipment.  Purchaser shall at its sole 
expense furnish all necessary labor equipment, and materials needed for installation.  Responsibility for the proper 
operation of equipment if not installed by Sapphire or installed in accordance with Sapphire’s instructions, and inspected 
and accepted in writing by Sapphire, rests entirely with Purchaser; and any work performed by Sapphire personnel in 
making adjustments or changes must be paid for at Sapphire’s then current per diem rates plus living and traveling 
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expenses.  Sapphire will supply the safety devices described in this proposal or shown in Sapphire’s drawings furnished as 
part of this order but excepting these, Sapphire shall not be required to supply or install any safety devices whether 
required by law or otherwise.  The Purchaser hereby agrees to indemnify and hold harmless Sapphire from any claims or 
losses arising due to alleged insufficiency or inadequacy or the safety devices offered or supplied hereunder, whether 
specified by Sapphire or Purchaser, and from any damage resulting from use of equipment and supplied hereunder. 
 
10.  ACCEPTANCE OF PRODUCTS:  Products will be deemed accepted without any claim by Purchaser unless written 
notice of non-acceptance is received by Sapphire within 30 days of delivery if shipped F.O.B. point of shipment, or 48 
hours of delivery if shipped F.O.B. point of destination. Such written notice shall not be considered received by Sapphire 
unless it is accompanied by all freight bills for said shipment, with Purchaser’s notations as to damages, shortages and 
conditions of equipment, containers, and seals.  Non-accepted products are subject to return policy stated below. 
 
11.  TAXES:  Any federal, provincial, or local sales, use or other taxes applicable to this transaction, unless specifically 
included in the price shall be for Purchaser’s account. 
 
12.  TITLE:  The equipment specified herein, and any replacements or substitutes therefore shall, regardless of the 
manner in which affixed to or used in connection with realty, remain the sole and personal property of Sapphire until the 
full purchase price has been paid.  Purchaser agrees to do all things necessary to protect and maintain Sapphire’s title and 
interest in and to such equipment; and upon Purchaser’s default, Sapphire may retain as liquidated damages any and all 
partial payments made and shall be free to enter the premises where such equipment is located and remove the same as its 
property without prejudice to any further claims on account of damages or loss which Sapphire may suffer from any cause. 
 
13.  INSURANCE:  From date of shipment until the invoice is paid in full, Purchaser agrees to provide and maintain at its 
expense, but for Sapphire’s benefit, adequate insurance including, but not limited to risk insurance on the equipment 
against any loss of any nature whatsoever.  Purchaser agrees to provide Sapphire with evidence of such insurance upon 
request.   
 
14.  SHIPMENTS:  Any shipment or delivery dates recited represent Sapphire’s best estimate but no liability, direct or 
indirect, is assumed by Sapphire for failure to ship or deliver on such dates.  Sapphire have the right to make partial 
shipments; and invoices covering the same shall be due and payable by Purchaser in accordance with the payment terms 
thereof.  If Purchaser requests postponements of shipments, the purchase price shall be due and payable upon notice from 
Sapphire that the equipment is ready for shipment; and thereafter any storage or other charge Sapphire incurs on account 
of the equipment shall be for the Purchaser’s account. 
 
If delivery is specified at a point other than Sapphire or its supplier’s shipping points, and delivery is postponed or 
prevented by strike, accident, embargo, or other cause beyond Sapphire’s reasonable control and occurring at a location 
other than Sapphire or its supplier’s shipping points, Sapphire assumes no liability in delivery delay.  If Purchaser refuses 
such delivery, Sapphire may store the equipment at Purchaser’s expense.  For all purposes of this agreement such tender of 
delivery or storage shall constitute delivery. 
 
15.  WARRANTY:  SAPPHIRE WARRANTS EQUIPMENT IT MANUFACTURES AND SELLS ONLY IN 
ACCORDANCE WITH THE WARRANTY PROVISIONS EXPRESSED IN THE ATTACHED COPY OF "SAPPHIRE 
WATER INTERNATIONAL CORPORATION WARRANTY" WHICH IS MADE A PART HEREOF.  SUCH 
WARRANTY IS  IN LIEU OF ALL OTHER WARRANTIES , WHETHER WRITTEN, ORAL, EXPRESS, IMPLIED, 
OR STATUTORY, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABLILITY 
AND FITNESS FOR A PARTICULAR PURPOSE.  
 
16.  PATENTS:  Sapphire agrees that it will, at its own expense, defend all suits or proceedings instituted against 
Purchaser and pay any award of damages assessed against it in such suits or proceedings, so far as the same are based on 
any claim that the said equipment or any part thereof constitutes an infringement of any apparatus patent of Canada issued 
at the date of this Agreement, provided Sapphire is given prompt notice in writing of the institution or threatened 
institution of any suit or proceeding and is given full control of the defense, settlement, or compromise of any such action; 
and Purchaser agrees to give Sapphire needed information, assistance, and authority to enable Sapphire so to do.  In the 
event said equipment is held or conceded to infringe such a patent, Sapphire shall have the right at its sole option and 
expense to a) modify the equipment to be non-infringing, b) obtain for Purchaser the license to continue using said 
equipment, or c) accept return of the equipment and refund to the Purchaser the purchase price thereof less a reasonable 
charge for the use thereof.  Sapphire will reimburse Purchaser for actual out-of-pocket expenses, exclusive of legal fees 
incurred in preparing such information and rendering such assistance at Sapphire’s request.  The foregoing states the entire 
liability of Sapphire, with respect to patent infringement; and except as otherwise agreed to in writing, Sapphire assumes 
no responsibility for process patent infringement. 
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17.  SURFACE PREPARATION AND PAINTING:  If furnished, shop primer paint is intended to serve only as 
minimal protective finish. Sapphire will not be responsible for the condition of primed or finished painted surfaces after 
equipment leaves its shops.  Purchasers are invited to inspect paint in shops for proper preparation and application prior to 
shipment.  Sapphire assumes no responsibility for field surface preparation or touch up of shipping damages to paint. 
Painting of fasteners and other touch-up to painted surfaces will be by Purchaser’s painting contractor after mechanism 
installation. 
 
Motors, gear motors, and other components not manufactured by Sapphire will be painted with that manufacturer’s 
standard paint system.  It is Sapphire’s intention to ship major steel components as soon as fabricated, often before drive, 
motors, and other manufactured components.  Unless Purchaser can ensure that shop primed steel shall be field painted 
within thirty (30) days after arrival at the jobsite, Sapphire encourages the Purchaser to order these components without 
primer. 
 
Sapphire’s prices are based on paints and surface preparations as outlined in the main body of this proposal.   In the event 
that an alternate paint system is selected, Sapphire requests that Purchaser’s order advise of the paint selection.  Sapphire 
will then either adjust the price as may be necessary to comply or ship the material unpainted if compliance is not possible 
due to application problems or environmental controls. 
 
18.  CANCELLATION, SUSPENSION, OR DELAY:  After acceptance by Sapphire, the proposal, or Purchaser’s order 
based on this proposal, shall be a firm agreement and is not subject to cancellation, suspension, or delay except upon 
payment by Purchaser of appropriate charges which shall include all costs incurred by Sapphire to date of cancellation, 
suspension, or delay plus a reasonable profit.  Additionally, all charges related to storage and / or resumption of work, at 
Sapphire’s plant or elsewhere, shall be for Purchaser’s sole account; and all risks incidental to storage shall be assumed by 
Purchaser. 
 
19.  RETURN OF PRODUCTS:  No product may be returned to Sapphire without Sapphire’s prior written permission.  
Said permission may be withheld by Sapphire at its sole discretion. 
 
20.  BACKCHARGES:  Sapphire will not approve or accept back charges for labor, materials, or other costs incurred by 
Purchaser or others in modification, adjustment, service, or repair of Sapphire-furnished materials unless such back charge 
has been authorized in advance in writing by a Sapphire employee, by a Sapphire purchase order, or work requisition 
signed by Sapphire. 
 
21.  INDEMNIFICATIONS:  Purchaser agrees to indemnify Sapphire from all costs incurred, including but not limited 
to court costs and reasonable attorney fees, by Sapphire relating to this contract, including but not limited to breach of 
contract by Purchaser or costs incurred in collecting monies owed on this contract. 
 
22.  ENTIRE AGREEMENT:  This proposal expresses the entire agreement between the parties hereto superseding any 
prior understandings, and is not subject to modification except by a writing signed by an authorized officer of each party. 
 
23.  MOTORS AND MOTOR DRIVES:  In order to avoid shipment delays of our equipment, the motor drives may be 
sent directly to the job site for installation by the equipment installer.  Minor fit-up may be required. 
 
24.  EXTENDED STORAGE:  Extended storage instructions will be part of information provided to shipment.  If 
equipment installation and start-up is delayed more than 30 days, the provisions of the storage instructions must be 
followed to keep WARRANTY in force. 
 
25.  LIABILITY:  Professional liability insurance, including but not limited to errors and omissions insurance, is not 
included. In any event, liability for errors and omissions shall be limited to the lesser of $100,000.00 CDN or the value of 
the particular piece of equipment (not the value of the entire order) supplied by Sapphire against which a claim is sought. 
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