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On receipt of revisions and/or amendments, the Corporate Services and Finance Branch (CSFB) shall complete this control page to ensure that the Quality Assurance (QA) and Quality Control (QC) Program at Eureka High Arctic Weather Station (HAWS) is always current and consistently reflects the operations and activities taking place on site.
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	BOD
	Biochemical Oxygen Demand

	BTEX
	Benzene, Toluene, Ethylbenzene and Xylene

	CFSB
	Corporate Services and Finance Branch

	CIRNAC
	Crown-Indigenous Relations and Northern Affairs Canada

	CoC
	Chain of Custody

	ECCC
	Environment and Climate Change Canada

	GPS
	Global Positioning System

	HAWS
	High Arctic Weather Station

	HDPE
	High Density Polyethylene

	NWB
	Nunavut Water Board

	PPE
	Personal Protective Equipment

	pH
	Measure of acidity and alkalinity

	QA
	Quality Assurance

	QC
	Quality Control

	TKN
	Total Kjeldahl Nitrogen

	TSS
	Total Suspended Solids

	UV
	Ultraviolet





[bookmark: _Toc83028228]1. Introduction

This document has been prepared in response to the requirements of the Nunavut Water Board License number 8BC-EUR2131, issued to Environment and Climate Change Canada (ECCC) on July 22, 2021. Specifically, this document satisfies the requirements set out in the above mentioned license, Part I, point 9, which states:

“Licensee shall submit for review of the Board, within ninety (90) days of issuance of this Licence, a revised Quality Assurance / Quality Control (QA/QC) Plan that includes field and laboratory procedures for sampling and analysis. The Plan shall include up to date sampling methods to all applicable standards, acceptable to an accredited laboratory as required by Part I, Item 8. The Plan submission shall include a cover letter from an accredited laboratory confirming acceptance of the Plan for analyses to be performed under this Licence.”

The requirements of the Nunavut Water Board License number 8BC-EUR2131 specifically target ECCC’s Eureka High Arctic Weather Station (HAWS) which is located on the north side of Slidre Fjord, at the north-western tip of Fosheim Peninsula on Ellesmere Island at 80o 0’ N and 85o56’ W.

Eureka HAWS is a weather monitoring facility that has been in operation since 1947. The Eureka HAWS is a centre of activity for ECCC, the Department of National Defence, Natural Resources Canada, and the Canadian Network for the Detection of Atmospheric Change. Most of the work is carried out in the short Arctic summer – June, July and August. The number of people located on-site varies between 8 and 34.
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[bookmark: _Toc83028229]2. Program Objectives

This document will ensure that water samples collected in the field, as part of the requirements of the water licence, accurately reflect the physical and chemical nature of the water tested. The procedures described below refer to samples that are collected for:

1. Quantity assessment of raw water supply.
a. Station Creek
b. Blacktop Creek
c. West Remus Creek
2. Quantity assessment of wastewater discharge.
3. Quality assessment of wastewater discharge.
4. Quality assessment of runoff from waste disposal site.
5. Quality assessment of runoff from quarry operations.
6. Quality assessment of runoff from contaminated soil stockpiles.

To ensure a common understanding of these two terms, a definition for each is provided below:

· Quality Assurance (QA): is the system of activities designed to maintain a certain level of service or product.

· Quality Control (QC): is the system of procedures designed to maintain test sample outputs against specification.

[bookmark: _Toc83028230]3. Sample Handling

The following section describes the procedures for handling the samples collected at Eureka HAWS.  See Appendix A for Taiga Laboratories Sampling Instructions.

[bookmark: _Toc83028231]3.1 Preservation

Raw and potable water testing are not required by the licence however are required for Occupational Health and Safety.  Quality tests of raw and potable water are carried out on-site.  See Appendix B for raw and potable water testing procedures.

The samples collected from EUR-2 Solid Waste Disposal Facility are preserved using the following methods:

	Bottle
	Preservative
	Parameter

	500 mL 
plastic bottle 
	Nitric acid
	Total metals

	1 L 
glass bottle 
	None
	BTEX, total volatile hydrocarbons and total extractable hydrocarbons


Table 1. Methods for preserving samples collected from the solid waste disposal area.

The samples collected from EUR-3 Sewage Lagoon are preserved using the following methods:  See Appendix C for Decanting Procedure.

	Bottle
	Preservative
	Parameter

	500 mL 
plastic bottle
	None
	TSS and nitrate-nitrite (as N)

	250 mL 
plastic bottle 
	50 mL 20% nitric acid
	Total silver

	1 L 
plastic bottle
	None
	BOD

	250 
sterilized plastic bottle
	Sodium thiosulfate 
	Fecal coliform

	100 
amber glass bottle
	1 ml 1:1 sulfuric acid
	Phenols

	500 mL 
plastic bottle
	2 mL 1:1 sulfuric acid
	Ammonia-N, TKN, P


Table 2. Methods for preserving samples collected from the sewage lagoon discharge and mixing zone.


[bookmark: _Toc83028232]3.2 Sample Identification

All sample locations from Section 6.1 will be used to label and identify all sample bottles respectively.

A clear Chain of Custody (CoC) record must be generated at the time of sampling, and must be part of the final report describing the sampling and results by either ECCC personnel or by contractors. The record must contain the following information:

· Identification of sampling site – general and specific (ex: Eureka - Sewage Lagoon);
· Sample ID (ex: EUR-3);
· Date, time and time zone of Collection;
· Name and affiliation of person(s) collecting the samples;
· Size of sample container;
· Analysis required; and
· Name and signature of all individuals involved in the chain of possession.


Sample bottles must be correctly labelled and must contain the following:

· Submission Number: Month Number (ex: March = 3);
· Field Sample Number: Sample Location ID (ex: EUR-3);
· Sample Description: general and specific (ex: Eureka - Sewage Lagoon);
· Date, Time and Time Zone; and
· Sampler Name.
[bookmark: _Toc83028233]3.3 Transportation

Samples from all media must be stored on-site in appropriate storage containers (ex: coolers with ice packs). The samples must not be frozen unless this is identified by the laboratory that shall be carrying out the analysis. 

Travel Blanks are to be included in the storage container (cooler) so that it can be used to check for background contamination, contamination from transport and handling or both.

For some analysis (i.e. bacteriological analyses), it is imperative that the samples reach a laboratory in a specified time period. The sampling must be timed to align with a plane destined to the location where the samples shall be analyzed. The samples, when shipped, must be well packed to protect them from any harm along the way, especially if glass bottles are used. Also, if required, a label must be attached to the container to indicate what is contained in the container and if any special care is required (i.e. keeping the container cool).
[bookmark: _Toc83028234]4. Laboratory Analyses

The following section describes the requirements relating to the laboratory analyses of the samples collected at Eureka HAWS.
[bookmark: _Toc83028235]4.1 Laboratory Accreditation

Analysis of all samples collected for the Eureka Haws in support of the water license must be carried out by an accredited laboratory, ideally accredited by the Canadian Association for Environmental Analytical Laboratories. The laboratory must provide a certificate of their accreditation along with a copy of the methods used to analyze the samples and a copy of their QA/QC methods that were in place when the analyses were being carried out.
[bookmark: _Toc83028236]4.2 Detection Limits

The laboratory must provide detection limits for all of the methods that are used for the analysis of the samples.

[bookmark: _Toc83028237]4.3 Laboratory Methods

As stated in section 5.1, the laboratory must provide a copy of the methods used to analyze the samples.



[bookmark: _Toc83028238]5. Reporting Requirements

Eureka HAWS will select two sampling locations annually and must collect duplicate samples at these sampling points. These duplicates will serve as internal/external check for Eureka HAWS and the commercial laboratory. 

Each full report must consist of the following (electronic or hard copy format): 

1. Objective – shall include who was doing the sampling, dates, site conditions. 
2. Description of sampling – equipment and sample containers used
3. Identification of sampling point locations – GPS co-ordinates, photographs, narrative description, etc. 
4. List of samples collected, method of collection, preservation and transportation methods. 
5. Identification of laboratory that shall carry out the analysis of samples, letter of accreditation of the laboratory, description of methods used or clear references to already published methods that are being used for the analysis, method detection limits and full QA/QC used when analysing the samples. 

All results shall be presented in a tabular format (electronic or hard copy) and shall include any special conditions that were associated with sample collection, transportation or analysis.


[bookmark: _Toc83028239]6. Sample Collection

The following section describes the various locations and methods used for collecting samples at Eureka HAWS.

[bookmark: _Toc83028240]6.1 Sample Locations

	Station
	Description
	Parameter

	EUR-1
	Raw water supply prior to treatment at Station Creek
	Active (Volume)

	EUR-2
	Runoff from the Solid Waste Disposal Facilities
	Active (Quality)

	EUR-3
	Effluent discharge from the Sewage Lagoon to the ocean
	Active (Quality, Volume)

	
	Quantity in cubic meters of sludge removed from the Sewage Lagoon
	

	EUR-4
	Effluent Discharge from the Landfarm
	Active (Quality)

	EUR-5
	Runoff from the quarry development at the exit point of ditches designed to collect and hold runoff water prior to release
	Active (Quality)

	EUR-6
	Effluent Discharge from the Temporary Contaminated Soil Storage
	Active (Quality)

	EUR-7
	Raw water supply at West Remus Creek
	Active (Volume)

	EUR-8
	Raw water supply at Blacktop Creek
	Active (Volume)



[bookmark: _Toc83028241]6.1.1 EUR-1 Raw water supply prior to treatment at Station Creek

Located at the south west side of the fresh water lagoon near the Station Creek Bridge.

[bookmark: _Toc83028242]6.1.2 EUR-2 Runoff from the Solid Waste Disposal Facilities

Located near the east end of the runway, the solid waste disposal facility faces south into a ravine.  There is a natural swale that runoff collects into where water sample is taken.  It is not always possible to collect the samples and transport them to the lab within 24 hours.

[bookmark: _Toc83028243]6.1.3 EUR-3 Discharge from the Sewage Lagoon

Located at the south west end of the Sewage Lagoon near the Pump Shack.  Two activities occur here; first to collect quality samples and second to measure quantity discharged.

[bookmark: _Toc83028244]6.1.4 EUR-4 Effluent discharge from the Landfarm

Located at the former tank farm just north west of the main complex.  Runoff is collected from the natural drainage swales.  It is not always possible to collect the samples and transport them to the lab within 24 hours.

[bookmark: _Toc83028245]6.1.5 EUR-5 Runoff from quarry operations

Originally located at Blacktop Creek quarry until the usable material was exhausted and then relocated to West Remus Creek quarry.  Collected from drainage swales resulting from quarry operations.  It is not always possible to collect the samples and transport them to the lab within 24 hours.

[bookmark: _Toc83028246]6.1.6 EUR-6 Effluent discharge from Contaminated Soil Storage

Located east of the barrel crushing site and south of the runway.  Temporary storage area of contaminated soil excavated during the north apron runway upgrade and reconstruction.  It is not always possible to collect the samples and transport them to the lab within 24 hours.

[bookmark: _Toc83028247]6.1.7 EUR-7 Raw water supply at West Remus Creek

Located at the West Remus Creek quarry where water is extracted for carwash or dust control purposes.

[bookmark: _Toc83028248]6.1.8 EUR-8 Raw water supply at Blacktop Creek

Located at the Blacktop Creek quarry where water is extracted for carwash or dust control purposes.
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Eureka Site Plan: Water Sample Locations
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Eureka Site Plan: Main Complex Area
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Eureka Site Plan: Airport
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Eureka Site Plan: Black Top Creek Quarry
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Eureka Site Plan: West Remus Creek Quarry


[bookmark: _Toc83028249]6.2 Sampling Equipment

· Safety footwear with skid proof soles or rubber boots
· Protective gloves; chemical resistant
· Safety glasses/face shield
· Respirator/face mask (if necessary)
· Coveralls or apron
· High visibility vest
· Sample bottles including field blanks
· Cooler full of ice
· Chain of Custody form
· Telescopic sampling pole with sampling canister
· Sample transfer funnel
· Paper towel or Kim-Wipes

[bookmark: _Toc83028250]6.3 Sampling Methods

All quantity samples are measured using inline mechanical flow meters that account for pump efficiency.

All quality samples are grab samples.  A sample will be collected in its dedicated container and transferred into the sample bottles for transport.

[bookmark: _Toc83028251]6.3.1 EUR-1 Raw water supply prior to treatment at Station Creek

At location EUR-1, submersible water pumps with a 50mm NPT connection are positioned into Station Creek for water collection.  These pumps are encased in a fine screen mesh to preserve aquatic life from being devastated by the pumps impeller.  The submersible pumps have rigid 50mm PVC piping attached that matches the head output of the pumps.  50mm lay flat hose is connected to the PVC via cam lock connections which are then connected to the mechanical flow meters input.  The output of the mechanical meters is a 1m length of 50mm PVC.

1. Prior to operation the mechanical meters reading is recorded along with the date and time.
2. At the end of operation a final reading is recorded along with the date and time.
3. If the run time spanned overnight then the daily amount recorded is extrapolated by:
a. determining the total quantity pumped
b. determining the total run time
c. m3/hr pumped = total quantity / total run time
d. Q = m3/hr pumped x hours remaining that day
[bookmark: _Toc83028252]6.3.2 EUR-2 Runoff from the Solid Waste Disposal Facilities

1. The timing is during periods of observed flow; this means during thaw months when it is raining.  During or shortly after periods of rain, travel to the solid waste disposal site and go to the bottom of the valley.  There are some natural drainage swales that should have the observable flow desired.
2. Donne PPE.
3. Collect runoff into a container and transfer it into the sample bottles.
a. Follow Appendix A Taiga Laboratory Sampling Instructions for details about specific bottles.
4. Sample bottles need to be labeled with date, time, location and person.
5. Store the samples just above freezing temperatures until transportation to the lab can be arranged.

[bookmark: _Toc83028253]6.3.3 EUR-3 Discharge from the Sewage Lagoon

This sample should be collected as the monthly during periods of ice free conditions within the lagoon.  Time the collection of the sample to correspond with the arrival of the monthly resupply airplane.  When timed correctly the samples should make it to the lab within about 18 hours.  Samples fail if the holding time exceeds 24 hours.

1. When the monthly produce charter has radioed into the station to say they are about 20mins out, travel to the sewage lagoon.
2. Donne PPE.
3. Use the telescopic sampling pole with the sampling canister fixed to the end and dip the sampling canister into the sewage lagoon to collect a sample.
4. Transfer the sample from the sampling canister into a sample bottle.
a. Follow Appendix A Taiga Laboratory Sampling Instructions for details about specific bottles.
5. Sample bottles need to be labeled with date, time, location and person.
6. Place the bottles into a cooler full of ice.
7. Label the cooler for transportation.
8. Complete a CoC form to transfer custody to the airplane pilot.


[bookmark: _Toc83028254]6.3.4 EUR-4 Effluent discharge from the Landfarm

The timing is during periods of observed flow; this means during thaw months when it is raining.

1. During or shortly after periods of rain travel to the landfarm and search for standing water or natural drainage swales on the embankment facing west.
2. Donne PPE.
3. Collect runoff into a collection container and transfer the runoff into the sample bottles.
a. Follow Appendix A Taiga Laboratory Sampling Instructions for details about specific bottles.
4. Sample bottles need to be labeled with date, time, location and person.
5. Store the samples just above freezing temperatures until transportation to the lab can be arranged.

[bookmark: _Toc83028255]6.3.5 EUR-5 Runoff from quarry operations

The timing is during periods of observed flow; this means during thaw months when it is raining.

1. During or shortly after periods of rain travel to the West Remus Quarry and search for standing water or natural drainage swales on the landscape.
2. Donne PPE.
3. Collect runoff into a collection container and transfer the runoff into the sample bottles.
a. Follow Appendix A Taiga Laboratory Sampling Instructions for details about specific bottles.
4. Sample bottles need to be labeled with date, time, location and person.
5. Store the samples just above freezing temperatures until transportation to the lab can be arranged.


[bookmark: _Toc83028256]6.3.6 EUR-6 Effluent discharge from Contaminated Soil Storage

The timing is during periods of observed flow; this means during thaw months when it is raining.

1. During or shortly after periods of rain travel to the Contaminated Soil Storage location and search for standing water or natural drainage swales down hill of the pile.
2. Donne PPE.
3. Collect runoff into a collection container and transfer the runoff into the sample bottles.
a. Follow Appendix A Taiga Laboratory Sampling Instructions for details about specific bottles.
4. Sample bottles need to be labeled with date, time, location and person.
5. Store the samples just above freezing temperatures until transportation to the lab can be arranged.

[bookmark: _Toc83028257]6.3.7 EUR-7 Raw water supply at West Remus Creek

General Contractor Nuna East Ltd might collect water from West Remus Creek for carwash or dust control purposes.  Nuna has been instructed to use a meter on their water pumps and report all numbers to ECCC to include in the annual report.

[bookmark: _Toc83028258]6.3.8 EUR-8 Raw water supply at Blacktop Creek

General Contractor Nuna East Ltd might collect water from Blacktop Creek for carwash or dust control purposes.  Nuna has been instructed to use a meter on their water pumps and report all numbers to ECCC to include in the annual report.



[bookmark: _Toc83028259]7. References


Nunavut Water Board Water Licence 8BC-EUR2131 July 22, 2021

Environment and Climate Change Canada’s Task Hazard Analysis #028 Sewage Handling and Sampling 2016-04-20

Environment and Climate Change Canada’s Safe Work Practice #028 Sewage Handling and Sampling 2016-04-20

Environment and Climate Change Canada’s Wastewater Systems Effluent Regulations: Sample Guidance Toolkit 2021

Taiga Environmental Laboratory Water Sampling Instructions February 06, 2021

Environment and Climate Change Canada’s Enforcement Officer’s Field Sampling Manual 2020

Environment and Climate Change Canada’s Water Quality Divisions Standard Operating Procedure Freshwater Sampling Red River at Emmerson December 2014

Department of Indian and Northern Affairs Canada, Water Resources Division and the Northwest Territories Water Board (1996). Quality assurance (QA) and Quality control (QC) Guidelines for use by class “B” licensees in collecting representative water samples in the field and for submission of a QA/QC plan.

Health Canada (2009). Guidelines for Canadian drinking water quality: Guideline technical document-Chlorine. Water Quality and Health Bureau, Healthy Environments and Consumer Safety Branch, Health Canada, Ottawa, Ontario

HACH Colorimeters DR300 Resource Library (hach.com) Documents 316.53.01486 and 316.53.01487
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[bookmark: _Toc83028262]Appendix B
[bookmark: _Toc183537573][bookmark: _Toc83028263]Eureka HAWS Potable Water Testing
 MONTHLY WATER TESTING 
Sample Locations:	Weather Office Water Tap
	Weather Office Reverse Osmosis Tap
	Kitchen Tap
	Tank Room Before Filtration - around back of first tank
	New Garage Water Tanks – NE, NW, SE, SW
All Water Testing supplies are kept in the weather office.
Regularly check expiry dates of all products, order new supplies as required. It can take 2-3 months for delivery so plan ahead! Further water testing and ordering information can be found in SAO filing cabinet.
* Pre-heat incubator for the Colilert Test as it takes a while. First remove Quanti-Tray Comparator and thermometer, ensure it’s plugged in, then turn on power bar. Insert thermometer into hole on top of incubator. Dial should be set to around four, as marked on front. Allow it to warm up to 35°C ±0.5°C.
See end of document for New Garage Water Tank sampling procedures.
CHLORINE TEST (FREE & TOTAL)
You Will Need:	SPEC Colour Standard
HACH Chlorine Test Kit
	Stopwatch
	Kim-wipes
Procedure Notes:
Start by confirming that the Colorimeter is working properly, using the Spec Colour Standards. See the Colorimeter manual for instrument instructions.
1) Zero the colorimeter using the Zero standard. 
2) Properly align a colour standard in the instrument and record the instrument reading. Repeat steps 1 and 2 with all colour standards.
3) Verify the readings are within the tolerance limits:
· STD 1 – 0.22 +/- 0.09 mg/L
· STD 2 – 0.92 +/- 0.10 mg/L
· STD 3 – 1.63 +/- 0.14 mg/L
4) If the colorimeter passes the verification test continue onto the water tests; Chlorine testing is done at all eight locations
*The Blank Standard is not to be used for the water testing blank.SAMPLING POINT

Inside the Pocket Colorimeter Test Kit is a manual with complete instructions on how to do the Chlorine tests, see pages 1-16 to 1-19.  Test results should be in the Low Range however when testing the New Garage Water Tanks, which are pre-filtration, you may have to switch from Low Range to High Range; Low Range is between 0.02 to 2.00 mg/L and High Range is 0.1 to 8.0 mg/L.  See instructions on how to switch the Colorimeter range settings on page 2-4.
The kit contains two test powder dispensers to test for ‘Total’ and ‘Free’ chlorine. 
Between samples thoroughly cleanse the inside of sample bottles and lids with the water to be sampled.  Be sure to zero the Colorimeter before the next test.  Also wipe water and fingerprints from the outside of bottles before placing into cell compartment.
Allowable main complex levels, 0.1 mg/L to 0.2 mg/L

pH TEST
You Will Need:	Oakton pH700 meter w/ electrode
	Benchmark MiniMag magnetic stirrer
	100mL Nalgene beaker
	Distilled water
	Buffer Solutions (pH 7.0 and at least one other)
Procedure Notes:
Remove the soaker bottle from the probe.
Calibration:	a) Turn unit on.  Press “CLEAR” for 5 seconds, “ATC”, “pH”, and “AUTO” will light up, “CAL” begins to flash.
b) Rinse probe with distilled water and immerse in first buffer solution (7.0).  When temperature stabilizes hold “STAND” for 2 seconds.  The “WAIT” will flash until there’s a stable reading.  Once calibrated the “7.00” will light up and other values flash.
c) Rinse probe with distilled water and immerse in second buffer (4.01 or 10.0).  When temperature stabilizes press “SLOPE/ENTER”.  “WAIT” will flash until stable.  Once calibrated the two buffers will light up and all others will flash.
d) Repeat step c) for last buffer.  When finished press “MODE” to exit calibration.
Measurements:	a) “pH” and “AUTO” should be lit up.  If not press “MODE” until they are.
b) Rinse probe with distilled water and immerse in sample.  Press “MEAS/EFF” key.  “WAIT” will flash until stable.  When “WAIT” disappears the pH can be recorded.
c) Repeat step b) for all other samples.
Replace the soaker bottle over the probe.
Note:  Stable readings can take some time.  It sometimes helps to stop the magnetic stirrer.
For more detailed instructions refer to the Oakton pH 700 Operating Instructions and the pH Electrode Instruction Manual.
Allowable levels 6.5 to 8.5


COLILERT TEST
Colilert simultaneously detects Total coliforms and E. coli in water.  When total coliforms metabolize Colilert’s nutrient indicator, the sample turns yellow.  When E. coli metabolizes Colilert’s nutrient indicator, the sample fluoresces.
You will need:	Eight sterile IDEXX 120mL vessels with Sodium Thiosulphate
	Eight Colilert Snap Packs containing white powder
	Eight Quanti-Trays
Quanti-Tray Comparator
Procedure:
Label vessels and Quanti-Trays for each of the locations. 
At each sample point allow water to run 5 minutes, fill vessel to 100mL line – do not touch faucet to bottle.
Switch the IDEXX Sealer ON to warm it up.  Power switch is located on the back.  The amber light on front will illuminate.  Once both the amber and green lights are ON the Sealer is ready to go.  Ensure the Input Shelf is attached to the front, and pull unit away from the wall to allow room for the sealed tray to exit.
Add contents of one Snap Pack to each sample.  Tightly secure lid and shake sample until powder is dissolved.
Pour entire contents of sample bottles into Quanti-Trays.  To open Quant-Tray: Hold with bubble packs facing palm, squeeze the edges so the backing and tray separates.
As you fill each Quanti-Tray, seal it in the IDEXX Quanti-Tray Sealer.  Place a Quanti-Tray into the Rubber Insert.  Place the Insert (groove end first) onto the Input Shelf.  Slide into Sealer until the motor grabs and draws it in.
Should you need to reverse the movement of the tray, hit the Reverse button (this should not be done unless necessary).
In ~15 seconds the Tray and Insert should come out the back of the Sealer, and the Quanti-Tray will be sealed.
Once all Quanti-Trays have been sealed properly, turn off sealer.  Place the stacked trays, bubble side up, into the incubator once the temperature has stabilized at 35°C.  Incubate for 24 hours.  Incubator takes about 2 hours to reach 35°C.  Don’t adjust the setting in front…be patient.
After 24 hours…
Check samples against the Quanti-Tray Comparator using the Results Interpretation table (below).  Count the number of positive wells and refer to the MPN table provided with Quanti-Tray shipments. 
Look for fluorescence with a 6-watt, 365 nm, UV light.  Hold light within 5 inches of the sample, in a dark environment.




Results Interpretation Table:
	Appearance	Result
	Less yellow than the comparator	Negative for total coliforms and E. coli
	Yellow ≥ the comparator	Positive for total coliforms
	Yellow and fluorescence ≥ the comparator	Positive for E. coli
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[bookmark: _Toc83028264]
Appendix C
[bookmark: _Toc83028265]Sewage Lagoon Decant

Workflow:

1. [bookmark: _GoBack]In the spring allow a fair amount of ice to thaw from the sewage lagoon.  Generally late June or early July and time it with the monthly charter flight.
2. Collect a sample from EUR-3 as outlined in Section 6.3.3.
3. Prepare the sample for transport to laboratory for toxicity analysis.
4. Allow the lab sufficient time to conduct their test.  Generally about 10 business days.
5. After 10 business days request a copy of the analysis from the lab even if it is still only preliminary.  The final should arrive a few days later.
6. Forward the results to CSFB.  CSFB will forward the results to the CIRNAC Inspector for approval to decant the lagoon.  This could take 10 business days.
7. Only after approval is granted by CIRNAC can the lagoon be decanted.
8. The quantity of discharge needs to be measured and recorded.
a. Set up the flow meter between the pump and discharge hose.
b. Record the date, time and meter reading before engaging the pump.
c. Decant the lagoon until there is only minimal sewage and ice remaining.
d. Stop the pump and record the date, time and meter reading again.
9. Allow the remainder of the ice to thaw.  Repeat the process for each month of open water conditions (June, July and August).
10. The final August decant prepares the lagoon to survive the winter without a spill.
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TAIGA

Taiga Environmental Laboratory
4601 52 Avenue — Yellowknife, NT X1A 2R3
Phone: (867) 669-2788 Fax: (867) 669-2718 Email: faiga@gov.nt.ca

‘Water Sampling Instructions Collecting the Sample

" Step One:

E Step Two:

E Step Three:

Y% Safety Issues:

Prior to sampling. ensure you have obtained all the sampling equipment you
require. such as the proper bottles. filtration devices. ec. Refer to the Taiga’s
‘Water Sampling Instructions — Ordering Bottles. If there are any questions or
concemns. do not hesitate to contact the laboratory. Please have your water
license (if applicable) available before contacting the laboratory to ensure
proper bottles are ordered. Note: you may need more than one bottle per sampling site.

Check your local departure flight schedule to Yellowknife for the day you
plan to take your samples. Samples should be shipped to the Laboratory as
soon as possible after collection. Time your sampling so that the samples
can be shipped out by plane as soon as possible.

Follow the sampling instructions on the back of this sheet for each bottle

type. Package bottles in a cooler and send to the laboratory. If your require
microbiological tests. such as Total Coliforms. E. coli.. Fecal Coliforms. -
BOD. efc.. please contact the laboratory with the collection date and time.

the Airline name. the waybill number and the expected time of arrival.

Wear appropriate gloves when collecting any sample to avoid contamination and possible
exposure to unhealthy substances. The sample preservatives provided by the Laboratory
are corrosive and will cause a buming sensation on the skin. If you should spill any on
your skin or clothes, rinse the area immediately with lots of cool water. Call a doctor
should the burning sensation continue.
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Taiga Environmental Laboratory
4601 52 Avenue — Yellowknife, NT X1A 2R3
Phone: (867) 669-2788 Fax: (867) 669-2718 Email: faiga@gov.nt.ca

Parameter Group | Marking Preservative Instructions
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> N T Fimoe bote thee (3 e with sample
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1 Runze botile thiee (3) fimes with sample.
. 2 Fillonesr he op
@ | Total Metals RED SmL of 1:3 ifric acid in RED-dot vials 3 Rad eomente o meservative vial
4 Caporie mdmes.
1 Filer Sample with 0.2 jom Collelve Aceiate Fler
2. Rinse botle tree () umes i Bliate
@ | Dissolved Metals- RED ‘SmL of 1:3 ifric acid in RED-ot vials 3. Fill to near the top.
4 Add ontens of preervatve vil
5 Coplodemimix
[E——— 17 DO NoTRRSESOTTLE
o |amp VELLOW | 4mL 11 slphuse scid i YELLOW-dor il 2 Elltoshostir -
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4 Capborde smdmix
® [ orex i s pumene omicEaRGiass W] g e 1. DO NOT RINSE BOTTLE
Hydrocarbons 'WHITE LID 2. Fill bottle completely leaving NO air bubbles.
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[ — e W | Repeoolat 4T I DoNoTRIE
@ | Cranice BLUE LanL of 6 sodium bydroside
° ORANGE 2ml of 25% sulphuric acid 1. Runce bottle thiee (3) tumes with sample.
2 Ellonererop
B YELLOW mti? | 2L o 0% g . B N
® | suphide ORANGEwithS | 2mL of 25% zinc acetate. 4. Capbotde andmix.
@ | Radionuctide RED with R 25mL of 17.5% nitric acid.
oo
1L BROWN PLASTIC 1. Runce bortle thiee (3) tumes with sample.
i} ou e eep conlat4C 2. Fill o top and cap ot
57 Stplemuet b et to borstory eithin 4 howss
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Chlorine, Free, Low Range DOC36.53.01485

USEPA DPD Method' Method 8021
0,020 2.0 mg/L Cl ‘SwifTest™ Dispenser
‘Scope and application: For testing free chiorine (hypochiorous acid and hypochiorite ion) in water and treated

Waters. USEPA accepted for reporting for dinking water analyses 2 This product has not been evaluated (o test
for chiorine and chioramines in medical appiications in the United States.

+ USEPA acoeped o reporing wastewate and drnking water andlyses
2 Procedurs = cquvaint 1o USERA metnod 3308 for wastnstr 3 Srandard Method 45001 G for drnking witer.

[2] Test preparation

Before starting

“Analyze the samples immediataly. The samples cannot be preserved fo ater analyss.

Aways do tests in sample oels. Do not put he insrument s the sample or pour the sample o the cel holder
Mk surs that the ssmple cels are clesn and there are no scatehes where th lght passes through them,
Rinse the ssmple call and c3p with the sample hree tmes befors the sample cal s il

Make sure that there ae no fingerprints or liquid onthe extema surface of t sample oels. Wipe wih a it e cloh before

‘Cold waters can cause condensation on the sampl cell r bubbies i the sampie cel during coor development. Examine
the sampis ol forcondansstion or bubbies. Remove condensation wih 8 int-res ath. Invert the sampie o 12 remave.
busbies.

Instalhe insirument cap over the cel holder before ZERO or READ is pushed.

Do ot uss the same sampi cslsfor free and ttalchiorine. f race odice rom th tosl chiorine reagent s carid over o
the free chionine determintion. monoehioraming wil inerfre. It s best o usa separate. dedicatad sampe callsfo rse and
total clorne messurements.

Ifthe test resultis overrange, or f he sample temporarily tums yellow afte he reagent additon, dilta the sample wih a
Known volume of high qusity.chioine demand-rés water and do e test again. Seme fozs of chlorne may oosur cus 1 the
diuton. Mulply the result by he diuion factor. Addiional meihods are avaiable o measure chiorine witiout diuion.

‘Afler e tes, immediately empty and inse the sample cel Rinse the sample celland cap three imes wit deionized water.

Forthe best results, measur the reagant blank value for asch new lot of resgent. Replace the sample with deionized water
i the testprosedure to dtermine the resgent blank value. Subtrsc the reagent blank valus from the sampls resuls.

Review the Safaty Dsts Sheets (MSDS/SDS) forthe chemissls hat re used. Use the resommended personsl prtective.
qupment.

Dispose of reacted soluions according o local tate and federal regulations. Rafe t the Safety Data Sheets for disposal
nformation for unused reagenis. Refer o the environmental, health and safety staf for your faclty andlor ocal reguiatory
‘agencie for further disposal information

Items to collect

Description Quantity
SwiTest™ DPD Fres Chionine Reagent 1 dspensation
‘Sample cels, 25.mm (10 mb) 2

Refer to Consumables and replacement tems on page 5 for order information.
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Sample collection

Analyze the samples immediately. The samples cannot be preserved for later
analysis

Chiorine s a strong oridizing agent and is unstable in natural waters. Chiorine reacts
quickly with various inorganic compounds and more siowly with organic compounds.
Many factors, including reactant concentrations, sunlight, pH, temperature and
saliniy influence the decomposition of chlorine in water.

Collect samples in clean glass bottes. Do not use plastic containers because these
can have a arge chiorine demand

Pretreat glass sample containers to remove chlorine demand. Soak the containers in
2 weak bleach solution (1 L commercial bleach to 1 I of deionized water) for at
least 1 hour. Rinse fully with deionized or disilled water_f sample containers are.
rinsed fully with deionized or istiled water after use, only occasional pretreatment is
necessary.

Make sure {o get a representative sample. f the sample i taken from a spigot o
faucet, et the water flow for at least 5 minutes. Let the container overfiow with the.
‘sample several times and then put the cap on the sample container so that there is
o headspace (air) above the sample.

SwifTest™ dispenser procedure

LR
-

1. Setthe nstrument o low
range (LR).

For DR0O, push the up
srrow butin. For PCIl. push
the menu button, checkmark
buton, then the menu
buton again.

\,

5. Instll the nstrument csp.
over the ol hoider.

-
2 Prepare the blank: 3. Clean the blank sample 4. Inserthe blank nfo the
Finse a sample celland cap  cel oell hoder. Point the
three tmes with sample. Fill amond mark on the
the sample cel 0 the 10-mL sample cel toward the
mark with sample. Close the. keypad

Sample cel.

-

6. PusnZERO. The displsy 7. Remove the sample call 8. Prepare the sample:

Shows 000" from he cell noider. Rinse a second sampie cel
and cap three mes with

Sample. Fil e zample call
o the 10-mL mark witn
sample

Chiorine, Free LR (0.02 1o 2.00 maiL)
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9. Add one dispensation of

DFD Free Chiorne Reagant
1o the sacond sampie oe.

13, Instsl the instrument
cap over the el holder

QUINAIE

10. Close the sample cel 11, Clean the prepared 12, Witin 1 minute of e
Inver he samplecell for  sample col. reagent additon, insert the
bout 20 seconds to prepared sample into e
Gissoive the resgent cell older.Paint the
Undissohed power wil not amond mark on the.
sffectscsuracy. sample celoward the

A pink oolorwil zhow teypsa.

chiorins = n the sampe.

o

14, Push READ. Resuts
showinmgL Ciy

Interferences

Interfering substance [ interfernce fevel

(Aciy More than 150 mg/L CaCO3 The fullcolor may not develop or the color may fads instanty.
 Adjust o pH 67 with 1 N Sodium Hydroside. Measure the amount o add on 2 separate sample
tquct, then add the same amount o the sample tha i tested. Correct the est resultfo he.
icion rom i voiume adton

(Akainiy Vore than 250 mg/L CaCO3 The fulcolor may not develop or the color may fads instanty.
Acjust o i 67 with 1 N Sufurc AGd. Measre fhe amount to 34d on 4 separate sample
lquct, then add the same amount o the sample tha i tested. Correct the test resultfo he.
icion rom i voiume adton

Bromine. 61z Postive imterference atallleves

(Chiorns Dioide, CI0z

Fostive miarerence st il leves

inorganic shoramines

Fostive miarerence st il leves

Chioramines. organic

Viay intefers i e resul fortialshorine analyss

Farinees

No efect st s than 1000 mglL 3= G203

Chiorine, Free LR (0.02 10 2.00 mgL)
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Interfering substance

Interference level

Manganese. Osidized
(n, M) or

 Chromium, Oxdized (C:5%)

Prereat he sample 35 olows:

Adjustthe sample pH 0 6.7
434 3 drops o Potassium lodide (30-g1L) o 10 mi of sample.

Mix and wit 1 minute.

~Add 3 drops of Sadium Arsenite (56L) and i

Use the test prossdurs to measure the conseniration of e vestad sampe.
‘Subiactthis result from the resultwithout the restment t Gbtain the coract chiorng.

Manoenioramine.

‘Causes 2 gradusl dnt o higher readings. When read wihin 1 minute afer reagent addiion.
3 moL monoehioramine causes less than 3 01 mglL increase inthe resding.

(Ozone

Fositve mtererence st s levels

Peronices

May interfere

Highly buffered samples or | Gan prevent he comrect pH adjusiment (of he sample) by the reagents. Sample pretreatment.

exreme sample o

may be necessary. Adjust o pH 87 wit acid (Sulfuric Acd, 1 N) o base (Sodium Hycroxide,
7 ). Coract the testresul fo te dition saused by ths volume sdditions.

Pollution prevention and waste management

Accuracy check

1f sodium arsenite was added to the sample for manganese or chromium interferences,
the reacted samples will contain arsenic and must be disposed of as a hazardous waste.
Dispose of reacted solutions according fo ocal, state and federal reguiations. must be
disposed of as a hazardous waste. Dispose of reacted solutions according to local, state:
‘and federal reguiations

Standard additions method

Use the standard additions method to validate the test procedure, reagents and
instrument and to find fthere is an interference in the sample.
Items to collect:

+ Chiorine Standard Solution, 2-mL_ PourRite” Ampue, 25-30 mgiL (use mgL on label)
- Ampuie breaker
« Pipet, TenSette®, 0.1-1.0 mL and tiss

1. Prepare three spiked samples: use the TenSefte pipet to add 0.1 mL, 0.2 mL and
0.3 mL of the standard solution, respectively, to three 10-mL portions of fresh sample.
Mixwel

2. Use the test procedure to measure the concentration of each of the spiked samples.
‘Start with the smallest sample spike. Measure each of the spiked samples in the
nstrument.

3. Compare the expected result o the actual esult. The expected ncrease i the
chlonne conceniraton s the Gi; gL concentration fom the abel of the standard
‘solution multiplied by 0.1 mL for every 10 mL of standard solution added.

Standard solution method

If the Standard Calibration Adjust feature is used to adjust the calibration curve of the
DR300 or Pocket Colorimeter I, the concentration of the chiorine standard must be
between 0.50 and 1.50 mgiL chiorine for the LR procedure.

Method performance

“The method performance data that fllows was derived from laboratory tests that were.
‘measured on a DR300 and a Pocket Colorimeter Il durng el test conditions. Users can
et diferent resuits under diferent test conditons.

Chiorine, Free LR (0.02 1o 2.00 maiL)
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Precision (95% confidence intervall

1.00+0.05 mg Ol

Summary of method
Chiorine can be in water as free chlorine and as combined chiorine. Both forms can be in
the same solution and can be detemined together as total chiorine. Free chiorine s ina
Solution as hypochiorous acid or hypochiorte ion. Combined chiorine represets

combination of chlofine-containing compounds, including monochioramine, dichlorarine,
nittogen trchioride and other chioro derivatives. The combined chiorine oxidizes iodide
() toiodine (1). The iodine and free chlorine reacs with DPD (N N-dietnyp-
phenyienediamine) to form a red soluion. The color infensity i proportonal to the
chiorine concentration. To determine the concentration of combined chiofine, complete a
free chiorine test and atotal chiorine test. Subtract the resuts of the free chiorne test
from the total chiorine test to get the combined chlorine concentration.

Consumables and replacement items

Required reagents
Description Quantitynest Uit em no.
SwiTest™ DPD Fres Ciorine Reagent T dspensations__each 2802300
Required apparatus
Description Quantitynest Uit em no.
‘Sample cels, 10-mL round. 25 mm x 80 men 2 aipia 2427008

Recommended standards and apparatus

Description nit em no.
‘Chlorine Standard Soluton, 2mL PourRite” Ampules. 25-30 mglL 20pkg 2630020
Pourkite® Ampul Breaker, 2.mL = 2484000
Optional reagents and apparatus

Description nit em no.
Wixing oyinder, gradusted, 25-mL E=) 2088040
Potassum lodide. 3091 100 mL prey

‘Sodium Arsanite, .01 100 mL 104722

‘Sodium Hydroxide Standard Soluton. 10N omLmDB 104532
‘Sulfrc Acd Standard Soluton, 1N omimos 127032
Pipet, TenSetts®. 0.1-10mL eacn 1970001
Fipst ips for TenSete” Pipet, 0.1-1.0 mL kg 215008
Fipst ips for TenSete” Pipet, 0.1-1.0 mL 10001pkg. 21802
Paper,pH, 014 pH range 100kg 2001300
'DPD Free Chlorine Reagent, 10-mL, SwifTest™ Dispenser refil vial 250 tests 2108560
‘SpecCheok™ Secondary Standard Kit, Chirine DPD, 0-20 mglL. St eachn 2038300
wster, organic-ree s00mL 2041548

Chionne. Free LR (0.02 1 2.00 maiL)
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Chlorine, Total, Low Range pocstesoer

USEPA DPD Method' Method 8167
0,020 2.0 mg/L Cl ‘SwifTest™ Dispenser
‘Scope and application: For testing total chiorine n water, rated waters and wastewater. USEPA accepted for

reporting for drinking water analyses 2 This product has not been evaluated to test for chiorine and chioramines in
medical applications in the United States.

+ USEPA acoepid o reporing wastewate and dnking water andlyses
2 Procedurs = cquvaint 1o USERA metnod 3308 for wastnstr 3 Srandard Method 45001 G for drnking witer.

[2] Test preparation

Before starting

“Analyze the samples immediataly. The samples cannot be preserved fo ater analyss.

Aways do tests in sample oels. Do not put he insrument s the sample or pour the sample o the cel holder
Mk surs that the ssmple cels are clesn and there are no scatehes where th lght passes through them,
Rinse the ssmple call and c3p with the sample hree tmes befors the sample cal s il

Make sure that there ae no fingerprints or liquid onthe extema surface of t sample oels. Wipe wih a it e cloh before

‘Cold waters can cause condensation on the sampl cell r bubbies i the sampie cel during coor development. Examine
the sampis ol forcondansstion or bubbies. Remove condensation wih 8 int-res ath. Invert the sampie o 12 remave.
busbies.

Instalhe insirument cap over the cel holder before ZERO or READ is pushed.

Do ot uss the same sampi cslsfor free and ttalchiorine. f race odice rom th tosl chiorine reagent s carid over o
the free chionine determintion. monoehioraming wil inerfre. It s best o usa separate. dedicatad sampe callsfo rse and
total clorne messurements.

Ifthe test resultis overrange, or f he sample temporarily tums yellow afte he reagent additon, dilta the sample wih a
Known volume of high qusity.chioine demand-rés water and do e test again. Seme fozs of chlorne may oosur cus 1 the
diuton. Mulply the result by he diuion factor. Addiional meihods are avaiable o measure chiorine witiout diuion.

‘Afler e tes, immediately empty and inse the sample cel Rinse the sample celland cap three imes wit deionized water.

Forthe best results, measur the reagant blank value for asch new lot of resgent. Replace the sample with deionized water
i the testprosedure to dtermine the resgent blank value. Subtrsc the reagent blank valus from the sampls resuls.

Review the Safaty Dsts Sheets (MSDS/SDS) forthe chemissls hat re used. Use the resommended personsl prtective.
qupment.

Dispose of reacted soluions according o local tate and federal regulations. Rafe t the Safety Data Sheets for disposal
nformation for unused reagenis. Refer o the environmental, health and safety staf for your faclty andlor ocal reguiatory
‘agencie for further disposal information

Items to collect

Description Quantity
‘SwiTest™ DPD Totsl Chiorne Resgent 1 dspensation
‘Sample cels, 25.mm (10 mb) 2

Refer to Consumables and replacement items on page 5 for order information.
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Sample collection

Analyze the samples immediately. The samples cannot be preserved for later
analysis

Chiorine s a strong oridizing agent and is unstable in natural waters. Chiorine reacts
quickly with various inorganic compounds and more siowly with organic compounds.
Many factors, including reactant concentrations, sunlight, pH, temperature and
saliniy influence the decomposition of chlorine in water.

Collect samples in clean glass bottes. Do not use plastic containers because these
can have a arge chiorine demand

Pretreat glass sample containers to remove chlorine demand. Soak the containers in
2 weak bleach solution (1 L commercial bleach to 1 I of deionized water) for at
least 1 hour. Rinse fully with deionized or disilled water_f sample containers are.
rinsed fully with deionized or istiled water after use, only occasional pretreatment is
necessary.

Make sure {o get a representative sample. f the sample i taken from a spigot o
faucet, et the water flow for at least 5 minutes. Let the container overfiow with the.
‘sample several times and then put the cap on the sample container so that there is
o headspace (air) above the sample.

SwifTest™ dispenser procedure

LR
-

1. Satthe nstrument o low
range (LR).

For DRI0D, push the up
mow bution. For PGl push
the menu button, checkmark
button, then the menu
Button again.

\,

5. Instal e nstrument csp.
over the sl hoider.

-
2 Prepare the blank: 3. Clean the blank sample 4. Inserthe blank nfo the
Finse a sample celland cap  cel oell hoder. Point the
three tmes with sample. Fill amond mark on the
the sample cel 0 the 10-mL sample cel toward the
mark with sample. Close the. Keypc
Sample cel.

-
6. PusnZERO. The displsy 7. Remove the sample call 8. Prepare the sample:
Shows 000" from he cell noider. Rinse a second sampie cel

and cap three mes with
Sample. Fil e zample call
o the 10-mL mark witn
sample

Chiorine, Total LR (0.02 to 2.00 mgiL)
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9. Add one dispensation of

DFD Total Chianne Reagent
1o the s2cond sampie e,

2

O &

10 Close the sample cel 1. Setand startatmerfor 12, When the mer expires.
Inver the sample el for 3 minutes. A Sminute clan the praparea sample
bout 20 seconds to resston tme stans. e

Gissoive the resgent

Undissohed power wil not
sffectscsuracy.

A pink colorwil show
chiorins = n the sampe.

€

13, Withn @ minutes of the 14, Instalhe instument 15, Push READ. Rasufs

reagent additon, insertthe  cap overthe ool hoder. showinmgiL Cly

prepared sample into the

Cell nolcar. Pont the

amond mark on e

sample col toward the

keypad,

Interferences

Interfering substance [ interference level

(Asiiy Vo than 150 mg/L CaCO3 The full solor may not develop or the color may fads insanty.
 Adiust 1o pH 67 wit 1 N Sodium Hydroside. Measure the amount 0 add on  separate sample
lquet, hen ad the same amount 1 the sample that s tested. Correct he fest resultfo he.
icion rom th voiume adton

P Viore than 250 mg/L GaCO3 The ful soor may not develop or the color may fads insanty.
Aciust o i 67 with 1 N Sufuric AGd. Measurs e amount to 340 on & separate sample
lquct, then add the same amount o the sample tha i tested. Correct the test resultfo he.
iction rom i volume adton

Bromine. 612 Postive ierference atal leves

Chlorine Divide, CI0; | Postive erference atal leves

inorganic choramines | Postive nerterence at alllevels

Chioramines, organe | May mterfers i the result for total shorine analysis

Farinees No efectatess than 1000 mglL 35 CaCO3

Thionne, Total LR (0,02 10 200 maiL)
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Interfering substance

Interference level

Manganese. Osidized
(n, M) or

 Chromium, Oxdized (C:5%)

Prereat he sample 35 olows:

Adjustthe sample pH 0 6.7
434 3 drops o Potassium lodide (30-g1L) o 10 mi of sample.

Mix and wit 1 minute.

~Add 3 drops of Sadium Arsenite (56L) and i

Use the test prossdurs to measure the conseniration of e vestad sampe.
‘Subiactthis result from the resultwithout the restment t Gbtain the coract chiorng.

Manoenioramine.

‘Causes 2 gradusl dnt o higher readings. When read wihin 1 minute afer reagent addiion.
3 moL monoehioramine causes less than 3 01 mglL increase inthe resding.

(Ozone

Fositve mtererence st s levels

Peronices

May interfere

Highly buffered samples or | Gan prevent he comrect pH adjusiment (of he sample) by the reagents. Sample pretreatment.

exreme sample o

may be necessary. Adjust o pH 87 wit acid (Sulfuric Acd, 1 N) o base (Sodium Hycroxide,
7 ). Coract the testresul fo te dition saused by ths volume sdditions.

Pollution prevention and waste management

Accuracy check

1f sodium arsenite was added to the sample for manganese or chromium interferences,
the reacted samples will contain arsenic and must be disposed of as a hazardous waste.
Dispose of reacted solutions according fo ocal, state and federal reguiations. must be
disposed of as a hazardous waste. Dispose of reacted solutions according to local, state:
‘and federal reguiations

Standard additions method

Use the standard additions method to validate the test procedure, reagents and
instrument and to find fthere is an interference in the sample.
Items to collect:

+ Chiorine Standard Solution, 2-mL PourRite® Ampule, 25-30 gL (use mglL o label)
- Ampuie breaker
« Pipet, TenSette®, 0.1-1.0 mL and tiss

1. Prepare three spiked samples: use the TenSefte pipet to add 0.1 mL, 0.2 mL and
0.3 mL of the standard solution, respectively, to three 10-mL portions of fresh sample.
Mixwel

2. Use the test procedure to measure the concentration of each of the spiked samples.
‘Start with the smallest sample spike. Measure each of the spiked samples in the
nstrument.

3. Compare the expected result o the actual esult. The expected ncrease i the
chlonne conceniraton s the Gi; gL concentration fom the abel of the standard
‘solution multiplied by 0.1 mL for every 10 mL of standard solution added.

Standard solution method

If the Standard Calibration Adjust feature is used to adjust the calibration curve of the
DR300 or Pocket Colorimeter I, the concentration of the chiorine standard must be
between 0.50 and 1.50 mgiL chiorine for the LR procedure.

Method performance

“The method performance data that fllows was derived from laboratory tests that were.
‘measured on a DR300 and a Pocket Colorimeter Il during ideal test conditions. Users can
et diferent resuits under diferent test conditons.

Chiorine, Total LR (0.02 1o 2.00 maiL)
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Precision (95% confidence intervall

1.00+0.05 mg Ol

Summary of method
Chiorine can be in water as free chlorine and as combined chiorine. Both forms can be in
the same solution and can be detemined together as total chiorine. Free chiorine s ina
Solution as hypochiorous acid or hypochiorte ion. Combined chiorine represets

combination of chlofine-containing compounds, including monochioramine, dichlorarine,
nittogen trchioride and other chioro derivatives. The combined chiorine oxidizes iodide
() toiodine (1). The iodine and free chlorine reacs with DPD (N N-dietnyp-
phenyienediamine) to form a red soluion. The color infensity i proportonal to the
chiorine concentration. To determine the concentration of combined chiofine, complete a
free chiorine test and atotal chiorine test. Subtract the resuts of the free chiorne test
from the total chiorine test to get the combined chlorine concentration.

Consumables and replacement items

Required reagents
Description Quantitynest Uit em no.
SwiTest™ DPD Totsl Chiorine Resgent T dspensations__each 2802400
Required apparatus

Description Quantitynest Uit em no.
‘Sample cels, 10-mL round. 25 mm x 80 men 2 aipia 2427008

Recommended standards and apparatus

Description nit em no.
‘Chlorine Standard Soluton, 2mL PourRite” Ampules. 25-30 mglL 20pkg 2630020
Pourkite® Ampul Breaker, 2.mL = 2484000
Optional reagents and apparatus

Description nit em no.
Wixing oyinder, gradusted, 25-mL E=) 2088040
Potassum lodide. 3091 100 mL prey

‘Sodium Arsanite, .01 100 mL 104722

‘Sodium Hydroxide Standard Soluton. 10N omLmDB 104532
‘Sulfrc Acd Standard Soluton, 1N omimos 127032
Pipet, TenSetts®. 0.1-10mL eacn 1970001
Fipst ips for TenSete” Pipet, 0.1-1.0 mL kg 215008
Fipst ips for TenSete” Pipet, 0.1-1.0 mL 10001pkg. 21802
Paper,pH, 014 pH range 100kg 2001300
'DPD Total Chlorine Reagent, 10-mL. SwifTest™ Dispenser efl val 250 tests 2105000
‘SpecCheok™ Secondary Standard Kit, Chirine DPD, 0-20 mglL. Set eachn 2038300
wster, organic-ree s00mL 2041548

Chionine, Total LR (0.02 10 2.00 mgiL).
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