
ANNUAL REPORT 2021

RESOLUTE BAY AIRPORT SEWAGE LAGOON, 
Airport Division of GN-ED&T

The information in this report is compiled pursuant to the requirements of Part B, Item 1 of Water Licence # 3BM-YRB 1621 issued to ED&T of the Government of Nunavut.
I to iii)
Monthly and annual quantities of freshwater obtained from all sources, as well as monthly and annual quantities wastes discharged. 
The monthly quantities below were compiled based on all the data generated under the “Monitoring Program”, and reported in our On Tap Water Delivery System (recorded from truck deliveries). The quantities of sewage discharge are estimates only and assumed to be approximately equal to quantities of fresh water used.
	Month Reported
	Quantity of Water Obtained from all sources (m3)
	Quantity of Sewage Waste Discharged
(Estimated m3)

	January 
	327,774
	Same

	February 
	395,465
	Same

	March 
	697,372
	Same

	April 
	504,617
	Same

	May 
	566,899
	Same

	June
	458,247
	Same

	July 
	
	Same

	August 
	
	Same

	September 
	
	Same

	October 
	63,136
	Same

	November 
	
	Same

	December 
	
	Same

	ANNUAL TOTAL
	3,013,509
	


iv. A summary of modifications and/or major maintenance work carried out on the Water Supply and Waste Disposal Facilities, including all associated structures and facilities
The local contractor ATCO delivered water to and collected sewage from the Airport area. The water was purchased from the Municipal WTP and sold and delivered to the Airport by truck. The wastewater was collected by truck and discharged into a sewage lagoon owned by the Airport Division of GN-ED&T.
No modifications and/or major maintenance work was carried out to the wastewater facility by the airport division of the GN-ED&T during this reporting period. 

v. A list of unauthorized discharges and summary of follow-up action taken.
The sewage lagoon owned by the Airport Division of GN-ED&T is a two-cell lagoon, with an additional cell that is used for overflow in winter. The lagoon is known to have a capacity issue. All cells comprise earth berms and are unlined. Sewage exfiltrates through the berms during summer and often overflows in winter. Exfiltrate and overflow waters typically travel almost 3km to reach the Sea. Sampling were collected from the 1b, 2,3 and 4 stations during summer and during overflow in winter. 
No further action was taken beside sampling. A new WWTP is expected to be built and commissioned in the next 4 to 5 yrs, to solve the unauthorized discharge issues.
vi. A summary of any abandonment and restoration work completed during the year and an outline of any work anticipated for the next year.
No abandonment and restoration work were carried out during this reporting period. The sewage lagoon will be abandoned and decommissioned only when a new Mechanical wastewater Treatment Plant is built and successfully commissioned, which is expected in next four to five years.
vii. A summary of any studies requested by the Board that relate to waste disposal, water use or reclamation, and a brief description of any future studies planned.
· The current potable water source is Char Lake, not strip lake.

· The chemical analysis of the raw water is conducted in an accredited lab in Ottawa.

· A new water treatment plant is expected to be built in next year.

· The berms of the sewage lagoon is monitored by the Resolute airport authority on regular basis.

· Any overflow is being reported right way.

· The local contractor sometimes helps with sampling and shipping samples to Caduceon Lab in Ottawa for testing.

· This process will be continued. 

viii. Any other details on water use or waste disposal requested by the Board by 
November 1st of the year being reported.
The Resolute Airport authority is doing an extended summer sampling of sewage effluent in each summer to satisfy the conditions of the License.  Samples are taken 
from the lagoon and wetlands during summer.
ix.  Updates or revisions to the approved Operation and Maintenance Plans.

This Airport sewage lagoon is not an engineered facility. No as-built drawings are available. However, a conceptual O&M manual has been prepared and is used to operate this facility. No revision or update of the O&M is required at this stage.
x. Additional information that the licensee deems useful
The airport division of the GN-ED&T is the licensee of this facility. This facility will be decommissioned, and the truck sewage will be redirected to the new WWTP once it is built and commissioned which is anticipated in next 4 to 5 yrs. Until such time, this sewage lagoon will be maintained by the Airport Division to the best use for treating sewage dumped into this facility.
xi. Follow-up regarding inspection/compliance concerns.
The Licensee works closely with CIRNAC inspectors and follows provided advice and direction to keep this facility in compliance as best as possible.
The Lab test results for 2021 are attached in page 4 of 4
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Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 22-Jul-21/O
Alkalinity(CaCO3) to pH4.5 95mg/L 5 SM 2320B 21-Jul-21/O
pH @25°C 7.62pH Units SM 4500H 21-Jul-21/O
Conductivity @25°C 279µmho/cm 1 SM 2510B 21-Jul-21/O
Total Suspended Solids 14mg/L 3 SM2540D 23-Jul-21/K
Chloride 13.9mg/L 0.5 SM4110C 22-Jul-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Nitrate (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Sulphate 24mg/L 1 SM4110C 22-Jul-21/O
Aluminum 0.06mg/L 0.01 SM 3120 22-Jul-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 23-Jul-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Calcium 35.1mg/L 0.02 SM 3120 22-Jul-21/O
Chromium < 0.002mg/L 0.002 SM 3120 22-Jul-21/O
Cobalt 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Copper 0.016mg/L 0.002 SM 3120 22-Jul-21/O
Iron 0.084mg/L 0.005 SM 3120 22-Jul-21/O
Lead < 0.02mg/L 0.02 SM 3120 22-Jul-21/O
Magnesium 6.58mg/L 0.02 SM 3120 22-Jul-21/O
Manganese 0.003mg/L 0.001 SM 3120 22-Jul-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 26-Jul-21/O
Nickel < 0.01mg/L 0.01 SM 3120 22-Jul-21/O
Potassium 1.7mg/L 0.1 SM 3120 22-Jul-21/O
Sodium 10.9mg/L 0.2 SM 3120 22-Jul-21/O
Zinc 0.016mg/L 0.005 SM 3120 22-Jul-21/O
Ammonia (N)-Total 0.35mg/L 0.01 SM4500-


NH3-H
22-Jul-21/K


Phenolics 0.005mg/L 0.002 MOEE 3179 26-Jul-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


BOD(5 day) 16mg/L 3 SM 5210B 22-Jul-21/K
Total Organic Carbon 10.5mg/L 0.2 EPA 415.2 21-Jul-21/O
Oil & Grease-Total 4.0mg/L 1.0 SM 5520 26-Jul-21/K
Fecal Coliform 12000cfu/100mL 1 MOE E3371 21-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 22-Jul-21/O
Alkalinity(CaCO3) to pH4.5 95mg/L 5 SM 2320B 21-Jul-21/O
pH @25°C 7.62pH Units SM 4500H 21-Jul-21/O
Conductivity @25°C 279µmho/cm 1 SM 2510B 21-Jul-21/O
Total Suspended Solids 14mg/L 3 SM2540D 23-Jul-21/K
Chloride 13.9mg/L 0.5 SM4110C 22-Jul-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Nitrate (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Sulphate 24mg/L 1 SM4110C 22-Jul-21/O
Aluminum 0.06mg/L 0.01 SM 3120 22-Jul-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 23-Jul-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Calcium 35.1mg/L 0.02 SM 3120 22-Jul-21/O
Chromium < 0.002mg/L 0.002 SM 3120 22-Jul-21/O
Cobalt 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Copper 0.016mg/L 0.002 SM 3120 22-Jul-21/O
Iron 0.084mg/L 0.005 SM 3120 22-Jul-21/O
Lead < 0.02mg/L 0.02 SM 3120 22-Jul-21/O
Magnesium 6.58mg/L 0.02 SM 3120 22-Jul-21/O
Manganese 0.003mg/L 0.001 SM 3120 22-Jul-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 26-Jul-21/O
Nickel < 0.01mg/L 0.01 SM 3120 22-Jul-21/O
Potassium 1.7mg/L 0.1 SM 3120 22-Jul-21/O
Sodium 10.9mg/L 0.2 SM 3120 22-Jul-21/O
Zinc 0.016mg/L 0.005 SM 3120 22-Jul-21/O
Ammonia (N)-Total 0.35mg/L 0.01 SM4500-


NH3-H
22-Jul-21/K


Phenolics 0.005mg/L 0.002 MOEE 3179 26-Jul-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


BOD(5 day) 16mg/L 3 SM 5210B 22-Jul-21/K
Total Organic Carbon 10.5mg/L 0.2 EPA 415.2 21-Jul-21/O
Oil & Grease-Total 4.0mg/L 1.0 SM 5520 26-Jul-21/K
Fecal Coliform 12000cfu/100mL 1 MOE E3371 21-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 31-Aug-21/O
Alkalinity(CaCO3) to pH4.5 96mg/L 5 SM 2320B 27-Aug-21/O
pH @25°C 7.89pH Units SM 4500H 27-Aug-21/O
Conductivity @25°C 300µmho/cm 1 SM 2510B 27-Aug-21/O
Total Suspended Solids 8mg/L 3 SM2540D 30-Aug-21/K
Chloride 17.6mg/L 0.5 SM4110C 01-Sep-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 01-Sep-21/O
Nitrate (N) 0.2mg/L 0.1 SM4110C 01-Sep-21/O
Sulphate 28mg/L 1 SM4110C 01-Sep-21/O
Aluminum 0.06mg/L 0.01 SM 3120 31-Aug-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 30-Aug-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Calcium 34.8mg/L 0.02 SM 3120 31-Aug-21/O
Chromium < 0.002mg/L 0.002 SM 3120 31-Aug-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Copper 0.028mg/L 0.002 SM 3120 31-Aug-21/O
Iron 0.073mg/L 0.005 SM 3120 31-Aug-21/O
Lead < 0.02mg/L 0.02 SM 3120 31-Aug-21/O
Magnesium 6.74mg/L 0.02 SM 3120 31-Aug-21/O
Manganese 0.007mg/L 0.001 SM 3120 31-Aug-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 01-Sep-21/O
Nickel < 0.01mg/L 0.01 SM 3120 31-Aug-21/O
Potassium 2.8mg/L 0.1 SM 3120 31-Aug-21/O
Sodium 32.3mg/L 0.2 SM 3120 31-Aug-21/O
Zinc 0.039mg/L 0.005 SM 3120 31-Aug-21/O
Ammonia (N)-Total 0.95mg/L 0.01 SM4500-


NH3-H
03-Sep-21/K


Phenolics 0.002mg/L 0.002 MOEE 3179 01-Sep-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


BOD(5 day) 14mg/L 3 SM 5210B 27-Aug-21/K
Total Organic Carbon 9.4mg/L 0.2 EPA 415.2 27-Aug-21/O
Oil & Grease-Total 2.7mg/L 1.0 SM 5520 31-Aug-21/K
Fecal Coliform 0cfu/100mL 1 MOE E3371 27-Aug-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 22-Jul-21/O
Alkalinity(CaCO3) to pH4.5 95mg/L 5 SM 2320B 21-Jul-21/O
pH @25°C 7.62pH Units SM 4500H 21-Jul-21/O
Conductivity @25°C 279µmho/cm 1 SM 2510B 21-Jul-21/O
Total Suspended Solids 14mg/L 3 SM2540D 23-Jul-21/K
Chloride 13.9mg/L 0.5 SM4110C 22-Jul-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Nitrate (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Sulphate 24mg/L 1 SM4110C 22-Jul-21/O
Aluminum 0.06mg/L 0.01 SM 3120 22-Jul-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 23-Jul-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Calcium 35.1mg/L 0.02 SM 3120 22-Jul-21/O
Chromium < 0.002mg/L 0.002 SM 3120 22-Jul-21/O
Cobalt 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Copper 0.016mg/L 0.002 SM 3120 22-Jul-21/O
Iron 0.084mg/L 0.005 SM 3120 22-Jul-21/O
Lead < 0.02mg/L 0.02 SM 3120 22-Jul-21/O
Magnesium 6.58mg/L 0.02 SM 3120 22-Jul-21/O
Manganese 0.003mg/L 0.001 SM 3120 22-Jul-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 26-Jul-21/O
Nickel < 0.01mg/L 0.01 SM 3120 22-Jul-21/O
Potassium 1.7mg/L 0.1 SM 3120 22-Jul-21/O
Sodium 10.9mg/L 0.2 SM 3120 22-Jul-21/O
Zinc 0.016mg/L 0.005 SM 3120 22-Jul-21/O
Ammonia (N)-Total 0.35mg/L 0.01 SM4500-


NH3-H
22-Jul-21/K


Phenolics 0.005mg/L 0.002 MOEE 3179 26-Jul-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


BOD(5 day) 16mg/L 3 SM 5210B 22-Jul-21/K
Total Organic Carbon 10.5mg/L 0.2 EPA 415.2 21-Jul-21/O
Oil & Grease-Total 4.0mg/L 1.0 SM 5520 26-Jul-21/K
Fecal Coliform 12000cfu/100mL 1 MOE E3371 21-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *






_1819011239.pdf


Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


Hardness (as CaCO3) 147mg/L 1 SM 3120 24-Nov-21/O
Alkalinity(CaCO3) to pH4.5 350mg/L 5 SM 2320B 25-Nov-21/O
pH @25°C 8.61pH Units SM 4500H 25-Nov-21/O
Conductivity @25°C 1050µmho/cm 1 SM 2510B 25-Nov-21/O
Total Suspended Solids 230mg/L 3 SM2540D 23-Nov-21/K
Chloride 55.7mg/L 0.5 SM4110C 26-Nov-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Nitrate (N) 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Sulphate 35mg/L 1 SM4110C 26-Nov-21/O
Aluminum 0.32mg/L 0.01 SM 3120 24-Nov-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 25-Nov-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Calcium 42.8mg/L 0.02 SM 3120 24-Nov-21/O
Chromium < 0.002mg/L 0.002 SM 3120 24-Nov-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Copper 0.174mg/L 0.002 SM 3120 24-Nov-21/O
Iron 0.513mg/L 0.005 SM 3120 24-Nov-21/O
Lead < 0.02mg/L 0.02 SM 3120 24-Nov-21/O
Magnesium 9.81mg/L 0.02 SM 3120 24-Nov-21/O
Manganese 0.041mg/L 0.001 SM 3120 24-Nov-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 23-Nov-21/O
Nickel < 0.01mg/L 0.01 SM 3120 24-Nov-21/O
Potassium 22.4mg/L 0.1 SM 3120 24-Nov-21/O
Sodium 41.5mg/L 0.2 SM 3120 24-Nov-21/O
Zinc 0.218mg/L 0.005 SM 3120 24-Nov-21/O
Ammonia (N)-Total 85.2mg/L 0.01 SM4500-


NH3-H
24-Nov-21/K


Phenolics 0.154mg/L 0.002 MOEE 3179 23-Nov-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


BOD(5 day) 154mg/L 3 SM 5210B 22-Nov-21/K
Total Organic Carbon 31.4mg/L 0.2 EPA 415.2 11-Dec-21/O
Oil & Grease-Total 29.2mg/L 1.0 SM 5520 29-Nov-21/K
Fecal Coliform 4300000cfu/100mL 1 MOE E3371 22-Nov-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *






_1819011060.pdf


Resolute Bay


06-Aug-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-23965


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


30-Jul-21DATE RECEIVED:


Sewage Lagoon/ WetlandP.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewage 
Lagoon YRB-


1b


Wetland 
YRB-2


Wetland 
YRB-3


Wetland YRB-
4


Client I.D.


B21-23965-1 B21-23965-2 B21-23965-3 B21-23965-4Sample I.D.


28-Jul-21 28-Jul-21 28-Jul-21 28-Jul-21Date Collected


Hardness (as CaCO3) 114 166 150 124mg/L 1 SM 3120 30-Jul-21/O
Alkalinity(CaCO3) to pH4.5 241 195 100 93mg/L 5 SM 2320B 30-Jul-21/O
pH @25°C 7.43 7.68 8.93 7.93pH Units SM 4500H 30-Jul-21/O
Conductivity @25°C 767 679 311 388µmho/cm 1 SM 2510B 30-Jul-21/O
Total Suspended Solids 130 24 18 < 3mg/L 3 SM2540D 03-Aug-21/K
Chloride 47.7 45.5 25.3 46.0mg/L 0.5 SM4110C 04-Aug-21/O
Nitrite (N) < 0.1 < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 04-Aug-21/O
Nitrate (N) < 0.1 6.6 2.0 < 0.1mg/L 0.1 SM4110C 04-Aug-21/O
Sulphate 32 33 11 30mg/L 1 SM4110C 04-Aug-21/O
Aluminum 0.31 0.05 0.11 0.09mg/L 0.01 SM 3120 30-Jul-21/O
Arsenic 0.0011 0.0047 < 0.0005 < 0.0005mg/L 0.0005 EPA 200.8 04-Aug-21/O
Calcium 33.6 47.1 39.6 31.2mg/L 0.02 SM 3120 30-Jul-21/O
Cadmium < 0.005 < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 30-Jul-21/O
Chromium 0.002 0.002 0.002 0.002mg/L 0.002 SM 3120 30-Jul-21/O
Cobalt < 0.005 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 30-Jul-21/O
Copper 0.069 0.020 0.002 < 0.002mg/L 0.002 SM 3120 30-Jul-21/O
Iron 1.40 0.237 0.189 0.012mg/L 0.005 SM 3120 30-Jul-21/O
Lead < 0.02 < 0.02 < 0.02 < 0.02mg/L 0.02 SM 3120 30-Jul-21/O
Magnesium 7.39 11.7 12.4 11.1mg/L 0.02 SM 3120 30-Jul-21/O
Manganese 0.120 0.150 0.014 0.001mg/L 0.001 SM 3120 30-Jul-21/O
Mercury < 0.00002 < 0.00002 < 0.00002 < 0.00002mg/L 0.00002 SM 3112 B 06-Aug-21/O
Nickel < 0.01 0.01 < 0.01 < 0.01mg/L 0.01 SM 3120 30-Jul-21/O
Potassium 16.2 13.1 1.4 1.6mg/L 0.1 SM 3120 30-Jul-21/O
Sodium 41.3 36.8 21.7 31.8mg/L 0.2 SM 3120 30-Jul-21/O
Zinc 0.075 0.038 0.014 0.006mg/L 0.005 SM 3120 30-Jul-21/O


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


06-Aug-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-23965


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


30-Jul-21DATE RECEIVED:


Sewage Lagoon/ WetlandP.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewage 
Lagoon YRB-


1b


Wetland 
YRB-2


Wetland 
YRB-3


Wetland YRB-
4


Client I.D.


B21-23965-1 B21-23965-2 B21-23965-3 B21-23965-4Sample I.D.


28-Jul-21 28-Jul-21 28-Jul-21 28-Jul-21Date Collected


Ammonia (N)-Total 5.12 19.6 0.08 0.02mg/L 0.01 SM4500-
NH3-H


03-Aug-21/K


Phenolics 0.129 < 0.002 < 0.002 < 0.002mg/L 0.002 MOEE 3179 04-Aug-21/K
BOD(5 day) 39 14 3 < 3mg/L 3 SM 5210B 30-Jul-21/K
Total Organic Carbon 81.6 16.6 5.2 1.1mg/L 0.2 EPA 415.2 30-Jul-21/O
Oil & Grease-Total 21.6 2.3 1.2 < 1.0mg/L 1.0 SM 5520 05-Aug-21/K
Fecal Coliform 910000 420 0 0cfu/100mL 1 MOE E3371 30-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 22-Jul-21/O
Alkalinity(CaCO3) to pH4.5 95mg/L 5 SM 2320B 21-Jul-21/O
pH @25°C 7.62pH Units SM 4500H 21-Jul-21/O
Conductivity @25°C 279µmho/cm 1 SM 2510B 21-Jul-21/O
Total Suspended Solids 14mg/L 3 SM2540D 23-Jul-21/K
Chloride 13.9mg/L 0.5 SM4110C 22-Jul-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Nitrate (N) < 0.1mg/L 0.1 SM4110C 22-Jul-21/O
Sulphate 24mg/L 1 SM4110C 22-Jul-21/O
Aluminum 0.06mg/L 0.01 SM 3120 22-Jul-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 23-Jul-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Calcium 35.1mg/L 0.02 SM 3120 22-Jul-21/O
Chromium < 0.002mg/L 0.002 SM 3120 22-Jul-21/O
Cobalt 0.005mg/L 0.005 SM 3120 22-Jul-21/O
Copper 0.016mg/L 0.002 SM 3120 22-Jul-21/O
Iron 0.084mg/L 0.005 SM 3120 22-Jul-21/O
Lead < 0.02mg/L 0.02 SM 3120 22-Jul-21/O
Magnesium 6.58mg/L 0.02 SM 3120 22-Jul-21/O
Manganese 0.003mg/L 0.001 SM 3120 22-Jul-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 26-Jul-21/O
Nickel < 0.01mg/L 0.01 SM 3120 22-Jul-21/O
Potassium 1.7mg/L 0.1 SM 3120 22-Jul-21/O
Sodium 10.9mg/L 0.2 SM 3120 22-Jul-21/O
Zinc 0.016mg/L 0.005 SM 3120 22-Jul-21/O
Ammonia (N)-Total 0.35mg/L 0.01 SM4500-


NH3-H
22-Jul-21/K


Phenolics 0.005mg/L 0.002 MOEE 3179 26-Jul-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


27-Jul-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-22819


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


21-Jul-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-22819-1Sample I.D.


18-Jul-21Date Collected


BOD(5 day) 16mg/L 3 SM 5210B 22-Jul-21/K
Total Organic Carbon 10.5mg/L 0.2 EPA 415.2 21-Jul-21/O
Oil & Grease-Total 4.0mg/L 1.0 SM 5520 26-Jul-21/K
Fecal Coliform 12000cfu/100mL 1 MOE E3371 21-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 31-Aug-21/O
Alkalinity(CaCO3) to pH4.5 96mg/L 5 SM 2320B 27-Aug-21/O
pH @25°C 7.89pH Units SM 4500H 27-Aug-21/O
Conductivity @25°C 300µmho/cm 1 SM 2510B 27-Aug-21/O
Total Suspended Solids 8mg/L 3 SM2540D 30-Aug-21/K
Chloride 17.6mg/L 0.5 SM4110C 01-Sep-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 01-Sep-21/O
Nitrate (N) 0.2mg/L 0.1 SM4110C 01-Sep-21/O
Sulphate 28mg/L 1 SM4110C 01-Sep-21/O
Aluminum 0.06mg/L 0.01 SM 3120 31-Aug-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 30-Aug-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Calcium 34.8mg/L 0.02 SM 3120 31-Aug-21/O
Chromium < 0.002mg/L 0.002 SM 3120 31-Aug-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Copper 0.028mg/L 0.002 SM 3120 31-Aug-21/O
Iron 0.073mg/L 0.005 SM 3120 31-Aug-21/O
Lead < 0.02mg/L 0.02 SM 3120 31-Aug-21/O
Magnesium 6.74mg/L 0.02 SM 3120 31-Aug-21/O
Manganese 0.007mg/L 0.001 SM 3120 31-Aug-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 01-Sep-21/O
Nickel < 0.01mg/L 0.01 SM 3120 31-Aug-21/O
Potassium 2.8mg/L 0.1 SM 3120 31-Aug-21/O
Sodium 32.3mg/L 0.2 SM 3120 31-Aug-21/O
Zinc 0.039mg/L 0.005 SM 3120 31-Aug-21/O
Ammonia (N)-Total 0.95mg/L 0.01 SM4500-


NH3-H
03-Sep-21/K


Phenolics 0.002mg/L 0.002 MOEE 3179 01-Sep-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


BOD(5 day) 14mg/L 3 SM 5210B 27-Aug-21/K
Total Organic Carbon 9.4mg/L 0.2 EPA 415.2 27-Aug-21/O
Oil & Grease-Total 2.7mg/L 1.0 SM 5520 31-Aug-21/K
Fecal Coliform 0cfu/100mL 1 MOE E3371 27-Aug-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


Hardness (as CaCO3) 147mg/L 1 SM 3120 24-Nov-21/O
Alkalinity(CaCO3) to pH4.5 350mg/L 5 SM 2320B 25-Nov-21/O
pH @25°C 8.61pH Units SM 4500H 25-Nov-21/O
Conductivity @25°C 1050µmho/cm 1 SM 2510B 25-Nov-21/O
Total Suspended Solids 230mg/L 3 SM2540D 23-Nov-21/K
Chloride 55.7mg/L 0.5 SM4110C 26-Nov-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Nitrate (N) 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Sulphate 35mg/L 1 SM4110C 26-Nov-21/O
Aluminum 0.32mg/L 0.01 SM 3120 24-Nov-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 25-Nov-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Calcium 42.8mg/L 0.02 SM 3120 24-Nov-21/O
Chromium < 0.002mg/L 0.002 SM 3120 24-Nov-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Copper 0.174mg/L 0.002 SM 3120 24-Nov-21/O
Iron 0.513mg/L 0.005 SM 3120 24-Nov-21/O
Lead < 0.02mg/L 0.02 SM 3120 24-Nov-21/O
Magnesium 9.81mg/L 0.02 SM 3120 24-Nov-21/O
Manganese 0.041mg/L 0.001 SM 3120 24-Nov-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 23-Nov-21/O
Nickel < 0.01mg/L 0.01 SM 3120 24-Nov-21/O
Potassium 22.4mg/L 0.1 SM 3120 24-Nov-21/O
Sodium 41.5mg/L 0.2 SM 3120 24-Nov-21/O
Zinc 0.218mg/L 0.005 SM 3120 24-Nov-21/O
Ammonia (N)-Total 85.2mg/L 0.01 SM4500-


NH3-H
24-Nov-21/K


Phenolics 0.154mg/L 0.002 MOEE 3179 23-Nov-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


BOD(5 day) 154mg/L 3 SM 5210B 22-Nov-21/K
Total Organic Carbon 31.4mg/L 0.2 EPA 415.2 11-Dec-21/O
Oil & Grease-Total 29.2mg/L 1.0 SM 5520 29-Nov-21/K
Fecal Coliform 4300000cfu/100mL 1 MOE E3371 22-Nov-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay


06-Aug-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-23965


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


30-Jul-21DATE RECEIVED:


Sewage Lagoon/ WetlandP.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewage 
Lagoon YRB-


1b


Wetland 
YRB-2


Wetland 
YRB-3


Wetland YRB-
4


Client I.D.


B21-23965-1 B21-23965-2 B21-23965-3 B21-23965-4Sample I.D.


28-Jul-21 28-Jul-21 28-Jul-21 28-Jul-21Date Collected


Hardness (as CaCO3) 114 166 150 124mg/L 1 SM 3120 30-Jul-21/O
Alkalinity(CaCO3) to pH4.5 241 195 100 93mg/L 5 SM 2320B 30-Jul-21/O
pH @25°C 7.43 7.68 8.93 7.93pH Units SM 4500H 30-Jul-21/O
Conductivity @25°C 767 679 311 388µmho/cm 1 SM 2510B 30-Jul-21/O
Total Suspended Solids 130 24 18 < 3mg/L 3 SM2540D 03-Aug-21/K
Chloride 47.7 45.5 25.3 46.0mg/L 0.5 SM4110C 04-Aug-21/O
Nitrite (N) < 0.1 < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 04-Aug-21/O
Nitrate (N) < 0.1 6.6 2.0 < 0.1mg/L 0.1 SM4110C 04-Aug-21/O
Sulphate 32 33 11 30mg/L 1 SM4110C 04-Aug-21/O
Aluminum 0.31 0.05 0.11 0.09mg/L 0.01 SM 3120 30-Jul-21/O
Arsenic 0.0011 0.0047 < 0.0005 < 0.0005mg/L 0.0005 EPA 200.8 04-Aug-21/O
Calcium 33.6 47.1 39.6 31.2mg/L 0.02 SM 3120 30-Jul-21/O
Cadmium < 0.005 < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 30-Jul-21/O
Chromium 0.002 0.002 0.002 0.002mg/L 0.002 SM 3120 30-Jul-21/O
Cobalt < 0.005 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 30-Jul-21/O
Copper 0.069 0.020 0.002 < 0.002mg/L 0.002 SM 3120 30-Jul-21/O
Iron 1.40 0.237 0.189 0.012mg/L 0.005 SM 3120 30-Jul-21/O
Lead < 0.02 < 0.02 < 0.02 < 0.02mg/L 0.02 SM 3120 30-Jul-21/O
Magnesium 7.39 11.7 12.4 11.1mg/L 0.02 SM 3120 30-Jul-21/O
Manganese 0.120 0.150 0.014 0.001mg/L 0.001 SM 3120 30-Jul-21/O
Mercury < 0.00002 < 0.00002 < 0.00002 < 0.00002mg/L 0.00002 SM 3112 B 06-Aug-21/O
Nickel < 0.01 0.01 < 0.01 < 0.01mg/L 0.01 SM 3120 30-Jul-21/O
Potassium 16.2 13.1 1.4 1.6mg/L 0.1 SM 3120 30-Jul-21/O
Sodium 41.3 36.8 21.7 31.8mg/L 0.2 SM 3120 30-Jul-21/O
Zinc 0.075 0.038 0.014 0.006mg/L 0.005 SM 3120 30-Jul-21/O


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


06-Aug-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-23965


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


30-Jul-21DATE RECEIVED:


Sewage Lagoon/ WetlandP.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewage 
Lagoon YRB-


1b


Wetland 
YRB-2


Wetland 
YRB-3


Wetland YRB-
4


Client I.D.


B21-23965-1 B21-23965-2 B21-23965-3 B21-23965-4Sample I.D.


28-Jul-21 28-Jul-21 28-Jul-21 28-Jul-21Date Collected


Ammonia (N)-Total 5.12 19.6 0.08 0.02mg/L 0.01 SM4500-
NH3-H


03-Aug-21/K


Phenolics 0.129 < 0.002 < 0.002 < 0.002mg/L 0.002 MOEE 3179 04-Aug-21/K
BOD(5 day) 39 14 3 < 3mg/L 3 SM 5210B 30-Jul-21/K
Total Organic Carbon 81.6 16.6 5.2 1.1mg/L 0.2 EPA 415.2 30-Jul-21/O
Oil & Grease-Total 21.6 2.3 1.2 < 1.0mg/L 1.0 SM 5520 05-Aug-21/K
Fecal Coliform 910000 420 0 0cfu/100mL 1 MOE E3371 30-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


Hardness (as CaCO3) 147mg/L 1 SM 3120 24-Nov-21/O
Alkalinity(CaCO3) to pH4.5 350mg/L 5 SM 2320B 25-Nov-21/O
pH @25°C 8.61pH Units SM 4500H 25-Nov-21/O
Conductivity @25°C 1050µmho/cm 1 SM 2510B 25-Nov-21/O
Total Suspended Solids 230mg/L 3 SM2540D 23-Nov-21/K
Chloride 55.7mg/L 0.5 SM4110C 26-Nov-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Nitrate (N) 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Sulphate 35mg/L 1 SM4110C 26-Nov-21/O
Aluminum 0.32mg/L 0.01 SM 3120 24-Nov-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 25-Nov-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Calcium 42.8mg/L 0.02 SM 3120 24-Nov-21/O
Chromium < 0.002mg/L 0.002 SM 3120 24-Nov-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Copper 0.174mg/L 0.002 SM 3120 24-Nov-21/O
Iron 0.513mg/L 0.005 SM 3120 24-Nov-21/O
Lead < 0.02mg/L 0.02 SM 3120 24-Nov-21/O
Magnesium 9.81mg/L 0.02 SM 3120 24-Nov-21/O
Manganese 0.041mg/L 0.001 SM 3120 24-Nov-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 23-Nov-21/O
Nickel < 0.01mg/L 0.01 SM 3120 24-Nov-21/O
Potassium 22.4mg/L 0.1 SM 3120 24-Nov-21/O
Sodium 41.5mg/L 0.2 SM 3120 24-Nov-21/O
Zinc 0.218mg/L 0.005 SM 3120 24-Nov-21/O
Ammonia (N)-Total 85.2mg/L 0.01 SM4500-


NH3-H
24-Nov-21/K


Phenolics 0.154mg/L 0.002 MOEE 3179 23-Nov-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


BOD(5 day) 154mg/L 3 SM 5210B 22-Nov-21/K
Total Organic Carbon 31.4mg/L 0.2 EPA 415.2 11-Dec-21/O
Oil & Grease-Total 29.2mg/L 1.0 SM 5520 29-Nov-21/K
Fecal Coliform 4300000cfu/100mL 1 MOE E3371 22-Nov-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 31-Aug-21/O
Alkalinity(CaCO3) to pH4.5 96mg/L 5 SM 2320B 27-Aug-21/O
pH @25°C 7.89pH Units SM 4500H 27-Aug-21/O
Conductivity @25°C 300µmho/cm 1 SM 2510B 27-Aug-21/O
Total Suspended Solids 8mg/L 3 SM2540D 30-Aug-21/K
Chloride 17.6mg/L 0.5 SM4110C 01-Sep-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 01-Sep-21/O
Nitrate (N) 0.2mg/L 0.1 SM4110C 01-Sep-21/O
Sulphate 28mg/L 1 SM4110C 01-Sep-21/O
Aluminum 0.06mg/L 0.01 SM 3120 31-Aug-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 30-Aug-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Calcium 34.8mg/L 0.02 SM 3120 31-Aug-21/O
Chromium < 0.002mg/L 0.002 SM 3120 31-Aug-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Copper 0.028mg/L 0.002 SM 3120 31-Aug-21/O
Iron 0.073mg/L 0.005 SM 3120 31-Aug-21/O
Lead < 0.02mg/L 0.02 SM 3120 31-Aug-21/O
Magnesium 6.74mg/L 0.02 SM 3120 31-Aug-21/O
Manganese 0.007mg/L 0.001 SM 3120 31-Aug-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 01-Sep-21/O
Nickel < 0.01mg/L 0.01 SM 3120 31-Aug-21/O
Potassium 2.8mg/L 0.1 SM 3120 31-Aug-21/O
Sodium 32.3mg/L 0.2 SM 3120 31-Aug-21/O
Zinc 0.039mg/L 0.005 SM 3120 31-Aug-21/O
Ammonia (N)-Total 0.95mg/L 0.01 SM4500-


NH3-H
03-Sep-21/K


Phenolics 0.002mg/L 0.002 MOEE 3179 01-Sep-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


BOD(5 day) 14mg/L 3 SM 5210B 27-Aug-21/K
Total Organic Carbon 9.4mg/L 0.2 EPA 415.2 27-Aug-21/O
Oil & Grease-Total 2.7mg/L 1.0 SM 5520 31-Aug-21/K
Fecal Coliform 0cfu/100mL 1 MOE E3371 27-Aug-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 31-Aug-21/O
Alkalinity(CaCO3) to pH4.5 96mg/L 5 SM 2320B 27-Aug-21/O
pH @25°C 7.89pH Units SM 4500H 27-Aug-21/O
Conductivity @25°C 300µmho/cm 1 SM 2510B 27-Aug-21/O
Total Suspended Solids 8mg/L 3 SM2540D 30-Aug-21/K
Chloride 17.6mg/L 0.5 SM4110C 01-Sep-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 01-Sep-21/O
Nitrate (N) 0.2mg/L 0.1 SM4110C 01-Sep-21/O
Sulphate 28mg/L 1 SM4110C 01-Sep-21/O
Aluminum 0.06mg/L 0.01 SM 3120 31-Aug-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 30-Aug-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Calcium 34.8mg/L 0.02 SM 3120 31-Aug-21/O
Chromium < 0.002mg/L 0.002 SM 3120 31-Aug-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Copper 0.028mg/L 0.002 SM 3120 31-Aug-21/O
Iron 0.073mg/L 0.005 SM 3120 31-Aug-21/O
Lead < 0.02mg/L 0.02 SM 3120 31-Aug-21/O
Magnesium 6.74mg/L 0.02 SM 3120 31-Aug-21/O
Manganese 0.007mg/L 0.001 SM 3120 31-Aug-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 01-Sep-21/O
Nickel < 0.01mg/L 0.01 SM 3120 31-Aug-21/O
Potassium 2.8mg/L 0.1 SM 3120 31-Aug-21/O
Sodium 32.3mg/L 0.2 SM 3120 31-Aug-21/O
Zinc 0.039mg/L 0.005 SM 3120 31-Aug-21/O
Ammonia (N)-Total 0.95mg/L 0.01 SM4500-


NH3-H
03-Sep-21/K


Phenolics 0.002mg/L 0.002 MOEE 3179 01-Sep-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


BOD(5 day) 14mg/L 3 SM 5210B 27-Aug-21/K
Total Organic Carbon 9.4mg/L 0.2 EPA 415.2 27-Aug-21/O
Oil & Grease-Total 2.7mg/L 1.0 SM 5520 31-Aug-21/K
Fecal Coliform 0cfu/100mL 1 MOE E3371 27-Aug-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


Hardness (as CaCO3) 147mg/L 1 SM 3120 24-Nov-21/O
Alkalinity(CaCO3) to pH4.5 350mg/L 5 SM 2320B 25-Nov-21/O
pH @25°C 8.61pH Units SM 4500H 25-Nov-21/O
Conductivity @25°C 1050µmho/cm 1 SM 2510B 25-Nov-21/O
Total Suspended Solids 230mg/L 3 SM2540D 23-Nov-21/K
Chloride 55.7mg/L 0.5 SM4110C 26-Nov-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Nitrate (N) 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Sulphate 35mg/L 1 SM4110C 26-Nov-21/O
Aluminum 0.32mg/L 0.01 SM 3120 24-Nov-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 25-Nov-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Calcium 42.8mg/L 0.02 SM 3120 24-Nov-21/O
Chromium < 0.002mg/L 0.002 SM 3120 24-Nov-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Copper 0.174mg/L 0.002 SM 3120 24-Nov-21/O
Iron 0.513mg/L 0.005 SM 3120 24-Nov-21/O
Lead < 0.02mg/L 0.02 SM 3120 24-Nov-21/O
Magnesium 9.81mg/L 0.02 SM 3120 24-Nov-21/O
Manganese 0.041mg/L 0.001 SM 3120 24-Nov-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 23-Nov-21/O
Nickel < 0.01mg/L 0.01 SM 3120 24-Nov-21/O
Potassium 22.4mg/L 0.1 SM 3120 24-Nov-21/O
Sodium 41.5mg/L 0.2 SM 3120 24-Nov-21/O
Zinc 0.218mg/L 0.005 SM 3120 24-Nov-21/O
Ammonia (N)-Total 85.2mg/L 0.01 SM4500-


NH3-H
24-Nov-21/K


Phenolics 0.154mg/L 0.002 MOEE 3179 23-Nov-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


BOD(5 day) 154mg/L 3 SM 5210B 22-Nov-21/K
Total Organic Carbon 31.4mg/L 0.2 EPA 415.2 11-Dec-21/O
Oil & Grease-Total 29.2mg/L 1.0 SM 5520 29-Nov-21/K
Fecal Coliform 4300000cfu/100mL 1 MOE E3371 22-Nov-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


Hardness (as CaCO3) 147mg/L 1 SM 3120 24-Nov-21/O
Alkalinity(CaCO3) to pH4.5 350mg/L 5 SM 2320B 25-Nov-21/O
pH @25°C 8.61pH Units SM 4500H 25-Nov-21/O
Conductivity @25°C 1050µmho/cm 1 SM 2510B 25-Nov-21/O
Total Suspended Solids 230mg/L 3 SM2540D 23-Nov-21/K
Chloride 55.7mg/L 0.5 SM4110C 26-Nov-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Nitrate (N) 0.1mg/L 0.1 SM4110C 26-Nov-21/O
Sulphate 35mg/L 1 SM4110C 26-Nov-21/O
Aluminum 0.32mg/L 0.01 SM 3120 24-Nov-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 25-Nov-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Calcium 42.8mg/L 0.02 SM 3120 24-Nov-21/O
Chromium < 0.002mg/L 0.002 SM 3120 24-Nov-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 24-Nov-21/O
Copper 0.174mg/L 0.002 SM 3120 24-Nov-21/O
Iron 0.513mg/L 0.005 SM 3120 24-Nov-21/O
Lead < 0.02mg/L 0.02 SM 3120 24-Nov-21/O
Magnesium 9.81mg/L 0.02 SM 3120 24-Nov-21/O
Manganese 0.041mg/L 0.001 SM 3120 24-Nov-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 23-Nov-21/O
Nickel < 0.01mg/L 0.01 SM 3120 24-Nov-21/O
Potassium 22.4mg/L 0.1 SM 3120 24-Nov-21/O
Sodium 41.5mg/L 0.2 SM 3120 24-Nov-21/O
Zinc 0.218mg/L 0.005 SM 3120 24-Nov-21/O
Ammonia (N)-Total 85.2mg/L 0.01 SM4500-


NH3-H
24-Nov-21/K


Phenolics 0.154mg/L 0.002 MOEE 3179 23-Nov-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


13-Dec-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-38178


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


22-Nov-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer TruckClient I.D.


B21-38178-1Sample I.D.


20-Nov-21Date Collected


BOD(5 day) 154mg/L 3 SM 5210B 22-Nov-21/K
Total Organic Carbon 31.4mg/L 0.2 EPA 415.2 11-Dec-21/O
Oil & Grease-Total 29.2mg/L 1.0 SM 5520 29-Nov-21/K
Fecal Coliform 4300000cfu/100mL 1 MOE E3371 22-Nov-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 


NOTE: Fecal Coliform passed acceptable holding time of 48 hrs upon arrival at Lab.


Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *






_1819010897.pdf


Resolute Bay


06-Aug-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-23965


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


30-Jul-21DATE RECEIVED:


Sewage Lagoon/ WetlandP.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewage 
Lagoon YRB-


1b


Wetland 
YRB-2


Wetland 
YRB-3


Wetland YRB-
4


Client I.D.


B21-23965-1 B21-23965-2 B21-23965-3 B21-23965-4Sample I.D.


28-Jul-21 28-Jul-21 28-Jul-21 28-Jul-21Date Collected


Hardness (as CaCO3) 114 166 150 124mg/L 1 SM 3120 30-Jul-21/O
Alkalinity(CaCO3) to pH4.5 241 195 100 93mg/L 5 SM 2320B 30-Jul-21/O
pH @25°C 7.43 7.68 8.93 7.93pH Units SM 4500H 30-Jul-21/O
Conductivity @25°C 767 679 311 388µmho/cm 1 SM 2510B 30-Jul-21/O
Total Suspended Solids 130 24 18 < 3mg/L 3 SM2540D 03-Aug-21/K
Chloride 47.7 45.5 25.3 46.0mg/L 0.5 SM4110C 04-Aug-21/O
Nitrite (N) < 0.1 < 0.1 < 0.1 < 0.1mg/L 0.1 SM4110C 04-Aug-21/O
Nitrate (N) < 0.1 6.6 2.0 < 0.1mg/L 0.1 SM4110C 04-Aug-21/O
Sulphate 32 33 11 30mg/L 1 SM4110C 04-Aug-21/O
Aluminum 0.31 0.05 0.11 0.09mg/L 0.01 SM 3120 30-Jul-21/O
Arsenic 0.0011 0.0047 < 0.0005 < 0.0005mg/L 0.0005 EPA 200.8 04-Aug-21/O
Calcium 33.6 47.1 39.6 31.2mg/L 0.02 SM 3120 30-Jul-21/O
Cadmium < 0.005 < 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 30-Jul-21/O
Chromium 0.002 0.002 0.002 0.002mg/L 0.002 SM 3120 30-Jul-21/O
Cobalt < 0.005 0.005 < 0.005 < 0.005mg/L 0.005 SM 3120 30-Jul-21/O
Copper 0.069 0.020 0.002 < 0.002mg/L 0.002 SM 3120 30-Jul-21/O
Iron 1.40 0.237 0.189 0.012mg/L 0.005 SM 3120 30-Jul-21/O
Lead < 0.02 < 0.02 < 0.02 < 0.02mg/L 0.02 SM 3120 30-Jul-21/O
Magnesium 7.39 11.7 12.4 11.1mg/L 0.02 SM 3120 30-Jul-21/O
Manganese 0.120 0.150 0.014 0.001mg/L 0.001 SM 3120 30-Jul-21/O
Mercury < 0.00002 < 0.00002 < 0.00002 < 0.00002mg/L 0.00002 SM 3112 B 06-Aug-21/O
Nickel < 0.01 0.01 < 0.01 < 0.01mg/L 0.01 SM 3120 30-Jul-21/O
Potassium 16.2 13.1 1.4 1.6mg/L 0.1 SM 3120 30-Jul-21/O
Sodium 41.3 36.8 21.7 31.8mg/L 0.2 SM 3120 30-Jul-21/O
Zinc 0.075 0.038 0.014 0.006mg/L 0.005 SM 3120 30-Jul-21/O


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay


06-Aug-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-23965


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


30-Jul-21DATE RECEIVED:


Sewage Lagoon/ WetlandP.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewage 
Lagoon YRB-


1b


Wetland 
YRB-2


Wetland 
YRB-3


Wetland YRB-
4


Client I.D.


B21-23965-1 B21-23965-2 B21-23965-3 B21-23965-4Sample I.D.


28-Jul-21 28-Jul-21 28-Jul-21 28-Jul-21Date Collected


Ammonia (N)-Total 5.12 19.6 0.08 0.02mg/L 0.01 SM4500-
NH3-H


03-Aug-21/K


Phenolics 0.129 < 0.002 < 0.002 < 0.002mg/L 0.002 MOEE 3179 04-Aug-21/K
BOD(5 day) 39 14 3 < 3mg/L 3 SM 5210B 30-Jul-21/K
Total Organic Carbon 81.6 16.6 5.2 1.1mg/L 0.2 EPA 415.2 30-Jul-21/O
Oil & Grease-Total 21.6 2.3 1.2 < 1.0mg/L 1.0 SM 5520 05-Aug-21/K
Fecal Coliform 910000 420 0 0cfu/100mL 1 MOE E3371 30-Jul-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *






_1819010815.pdf


Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


Hardness (as CaCO3) 115mg/L 1 SM 3120 31-Aug-21/O
Alkalinity(CaCO3) to pH4.5 96mg/L 5 SM 2320B 27-Aug-21/O
pH @25°C 7.89pH Units SM 4500H 27-Aug-21/O
Conductivity @25°C 300µmho/cm 1 SM 2510B 27-Aug-21/O
Total Suspended Solids 8mg/L 3 SM2540D 30-Aug-21/K
Chloride 17.6mg/L 0.5 SM4110C 01-Sep-21/O
Nitrite (N) < 0.1mg/L 0.1 SM4110C 01-Sep-21/O
Nitrate (N) 0.2mg/L 0.1 SM4110C 01-Sep-21/O
Sulphate 28mg/L 1 SM4110C 01-Sep-21/O
Aluminum 0.06mg/L 0.01 SM 3120 31-Aug-21/O
Arsenic < 0.0005mg/L 0.0005 EPA 200.8 30-Aug-21/O
Cadmium < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Calcium 34.8mg/L 0.02 SM 3120 31-Aug-21/O
Chromium < 0.002mg/L 0.002 SM 3120 31-Aug-21/O
Cobalt < 0.005mg/L 0.005 SM 3120 31-Aug-21/O
Copper 0.028mg/L 0.002 SM 3120 31-Aug-21/O
Iron 0.073mg/L 0.005 SM 3120 31-Aug-21/O
Lead < 0.02mg/L 0.02 SM 3120 31-Aug-21/O
Magnesium 6.74mg/L 0.02 SM 3120 31-Aug-21/O
Manganese 0.007mg/L 0.001 SM 3120 31-Aug-21/O
Mercury < 0.00002mg/L 0.00002 SM 3112 B 01-Sep-21/O
Nickel < 0.01mg/L 0.01 SM 3120 31-Aug-21/O
Potassium 2.8mg/L 0.1 SM 3120 31-Aug-21/O
Sodium 32.3mg/L 0.2 SM 3120 31-Aug-21/O
Zinc 0.039mg/L 0.005 SM 3120 31-Aug-21/O
Ammonia (N)-Total 0.95mg/L 0.01 SM4500-


NH3-H
03-Sep-21/K


Phenolics 0.002mg/L 0.002 MOEE 3179 01-Sep-21/K


Page 1 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *







Resolute Bay (Sewage Outfall)


07-Sep-21DATE REPORTED:


Caduceon Environmental Laboratories


613-526-1244


2378 Holly Lane 
Ottawa Ontario K1V 7P1


613-526-0123Tel:
Fax:


JOB/PROJECT NO.:


Final Report


REPORT No. B21-27421


ATCO Frontec Ltd
PO Box 88, Hamlet of Resolute Bay
NU X0A 0V0 Canada


Report To:


Attention: Philip Chubbs


27-Aug-21DATE RECEIVED:


P.O. NUMBER:


WATERWORKS NO.Waste WaterSAMPLE MATRIX:


C.O.C.: ---


CERTIFICATE OF ANALYSIS


Parameter Units R.L.
Reference 


Method
Date/Site 
Analyzed


Sewer OutfallClient I.D.


B21-27421-1Sample I.D.


25-Aug-21Date Collected


BOD(5 day) 14mg/L 3 SM 5210B 27-Aug-21/K
Total Organic Carbon 9.4mg/L 0.2 EPA 415.2 27-Aug-21/O
Oil & Grease-Total 2.7mg/L 1.0 SM 5520 31-Aug-21/K
Fecal Coliform 0cfu/100mL 1 MOE E3371 27-Aug-21/O


Page 2 of 2.


Greg Clarkin , BSc., C. Chem
Lab Manager - Ottawa District


R.L. = Reporting Limit


The analytical results reported herein refer to the samples as received.  Reproduction of this analytical report in full or in part is prohibited without prior consent from 
Site Analyzed=K-Kingston,W-Windsor,O-Ottawa,R-Richmond Hill,B-Barrie
Test methods may be modified from specified reference method unless indicated by an *
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