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Multi-Barrier Approach

• What is the multi-barrier approach?
• How do operators support this approach?
• What are the points in the process 
   that implement this approach?

• SWPP
• CT monitoring
• UV monitoring
• pH monitoring
• Filter monitoring
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AFNWA Sampling and Monitoring 
Plans
• Lead monitoring program

• Annual between May 01 and September 30
• Residential sampling

• RDT
• Sequential

• Number of samples dependent on population served by the PWS
• MAC 5ug/l

• Corrosion monitoring
• Quarterly sampling 
• Conductivity and alkalinity used to assess corrosivity
• Protect infrastructure and plumbing
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AFNWA Sampling and Monitoring 
Plans
• Disinfection By-Products

• Quarterly sampling
• Formed by reaction with chlorine and organic material
• THMs and HAAs
• MAC-THM-0.1 mg/l HAA-0.08 mg/l
• Locational Running Annual Average (LRAA)

• Manganese
• Quarterly sampling
• MAC-0.12 mg/l AO<0.02 mg/l
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AFNWA Sampling and Monitoring 
Plans

Chain of Custody
Records information about the sampling event and tracks the samples 
movement
• Sample location and identifier
• Sample date and time
• Field Measurements
• Comments/Notes
• Administrative information
• Sample receiver and sample condition/temperature
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AFNWA Sampling and Monitoring 
Plans

Sample Bottles
Microbiological

Bottle Types/Preservatives:
• 500ml acid-washed PE with sodium thiosulphate

Sample Collection:
• Follow SOP

Sample Storage: 

Samples should be kept cold (less than 10’C – ideally at 4’C) during collection/storage and 
while shipping to the laboratory.  Do not allow samples to freeze. Hold for 24 hours 
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AFNWA Sampling and Monitoring 
Plans
Sample Bottles
DBPs
Bottle Types/Preservatives:
HAAs: 2 x 40ml clear glass vials (green tops) with 4mg Ammonia Chloride 
(NH4CL) per vial.  Vials come pre-charged with the preservative.
THMs: 2 x 40ml amber glass vials with 2mg Sodium Thiosulphate per vial. 
Vials come pre-charged with the preservative.
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AFNWA Sampling and Monitoring 
Plans
Sample Collection:
Sample bottles for both HAAs and THMs should be filled to the top with no 
headspace or air bubbles taking care not to overflow and 
lose the pre-charged preservatives out of the bottles.
Sample Storage: 
Samples should be kept cold (less than 10’C – ideally at 4’C) during collection/storage and 
while shipping to the laboratory.  Do not allow samples to freeze.
Holding time: 
14 days for both HAAs and THMs from time of sampling until analysis at the laboratory.

Bottles with preservatives, reactants, etc must not be overfilled and 
provide air space where required. Always fill to the fill-line.

10



SOPs and supporting documents

SOPs
• SOP-S-2 WEEKLY COMPLIANCE SAMPLING 
• SOP-C-1 HACH DR900 CALIBRATION – CHLORINE RESIDUAL
• SOP-C-2 HACH 2100Q CALIBRATION – TURBIDITY 
• SOP-C-3 HACH PH POCKET PRO+ MULTI 2 CALIBRATION – PH 
• SOP-S-6 OUT-OF-RANGE DISTRIBUTION RESULTS 
• SOP-S-3 QUARTERLY COMPLIANCE SAMPLING 
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[bookmark: _Toc139982329]SOP-S-2 Weekly Compliance Sampling

		Location:

		



		Collecting and measuring weekly samples in the distribution system

		SOP #:

		SOP-S-2



		

		Issue Date:

		Date SOP was finalized



		

		Date Revised:

		



		

		Revision #:

		



		

		Emergency Contacts:

		Supervisor (NUMBER)



		

		

		Superintendent (NUMBER)



		Prepared By:

		Approved By:



		CWRS

		Who approved the SOP







Section 1: Purpose

The purpose of this procedure is to outline the steps for weekly monitoring and sampling from the distribution system, as required by the interim regulations.



Section 2: Definitions / Acronyms

COC	Chain of Custody

PPE	Personal Protective Equipment

SOP	Standard Operating Procedure



Section 3: Roles & Responsibilities

Everyone is responsible for making sure SOPs are followed safely.



		Role

		Responsibilities



		Operator

		Collect weekly drinking water samples at designated sites in the distribution system and fill out log sheets. 

Report any safety and/or training deficiencies and participate in reviews.



		Service Area Supervisor

		Help operators collect weekly compliance samples if needed and make sure they are following the SOP.

Make sure operators are recording their weekly samples in their log sheets.



		Superintendent of Operations

		Make sure operators are trained and are following SOPs correctly.

Revise SOPs annually and make sure they are up to date.



		Regulatory Compliance Officer

		Regularly check WaterTrax to ensure systems are in compliance. Take corrective action if systems are non-compliant.

Review log sheets every quarter.



		Manager of Operations

		Make sure SOPs are followed correctly.

Revise SOPs annually and make sure they are up to date.







Section 4: Required PPE

Below is a list of PPE that must be worn at all times when following this procedure:

· Steel Toed Boots/Shoes

· Nitrile Gloves

· Safety Glasses/Goggles



Section 5: Materials / Equipment  

NOTE: Make sure your Field Kit is stocked by checking the inventory list in your kit.



Make sure you have the following items available before starting this procedure:

· For Chlorine Residual:

· Hach DR900

· 10-25 mL Sample Cell

· Swiftest Chlorine Dispenser

· Swiftest DPD Chlorine Powder

· DPD Chlorine Powder Pillows (if no dispenser powder)

· For Turbidity:

· Hach 2100Q

· 10-25 mL Sample Cell

· For pH/Temperature:

· Hach pH Pocket Pro+ Multi 2

· Kim Wipes (or lint-free cloth)

· Bottles for Bacteriological Samples

· Alcohol Wipes (99% Isopropyl Alcohol)

· Cooler with Ice (sample storage & shipping)



Section 6: Procedure

NOTE: Keep your Field Guide with you when sampling the distribution system. Make sure your instruments are calibrated/validated.



Step 1: Site Inspection

1. For locations where the sample must be collected from a tap, inspect the outside of the faucet. If water leaks around the outside of the faucet, report the leak to a supervisor and coordinate with the supervisor to select a different sampling site. 

2. Remove any aerators, strainers, attachments, or purification devices from the tap prior to flushing.

3. DO NOT take samples from a flexible hose or garden hose.

4. If you must use an outside hose bib ensure the entire bib is clean and free of debris.

5. Sample from cold water faucets only.











Step 2: Chlorine Residual Testing

The Hach DR900 must be validated before samples are measured. Follow SOP-C-1 to validate the instrument. 



1. Before you sample

a. Turn on the Hach DR900 and select the ’80 Chlorine F&T PP’ program.

b. Open the top cap of the instrument so the sample chamber is exposed. 

c. Flush the tap for 5 minutes and record the flush time in your log sheet. 

d. After flushing, decrease the water pressure to roughly the width of a pencil.

e. Rinse the sample vial 2-3 times with water from your sample point. 

2. Zero the instrument

a. Fill the sample cell to the 10mL line with tap water and make sure the meniscus is even with the line.  

b. Screw on the cap and wipe the outside of the cell with a Kim wipe (or lint-free cloth). 

c. Place the sample cell in the Hach DR900 with the triangle mark lined up with the front groove of the sample chamber. 

d. Place the cap back on the instrument and press ZERO. 

e. Remove and empty the sample cell. 

3. Measure the sample

a. Fill the sample cell to the 10mL line with tap water and make sure the meniscus is even with the line.  

b. Use the Swiftest Dispenser to put one dose of DPD Chlorine powder (or use one powder pillow) into the sample. If using the powder pillow, flick the pack a few time to let the powder settle to the bottom before tearing open. 

c. Screw on the cap and swirl contents for 20 seconds. 

d. Use a Kim wipe (or lint-free cloth) to wipe the outside of the cell and measure the sample within 1 minute of adding the powder.  

e. Place the sample cell in the Hach DR900 in the same orientation as before. 

f. Place the cap back on the instrument and press READ. 

4. Record the value of chlorine residual in mg/L in your log sheet and COC form. 

5. Interpret the results

· 0.20 mg/L or more – continue with other measurements (pH, temperature, turbidity) and collect the bacteria sample. 

· Less than 0.20 mg/L – increase flushing time and re-measure chlorine residual.  

a. Flush water at a higher rate for 10 minutes and record the flush time in your log sheet. Follow Steps 4-7. If the chlorine residual is 0.20 mg/L or more, measure and record the pH, temperature and turbidity data associated with the 10 minute flush and collect the bacteria sample. If the chlorine residual is less than 0.20 mg/L, still record other measurements and collect bacteria sample, but also see next step. 

b. Flush water at a higher rate for an additional 30 minutes. Measure and record free chlorine and turbidity (and pH and temperature if possible) every 5 minutes. Sampling the additional parameters can be stopped once/if chlorine residual is measured as 0.20 mg/L or more. Two values of 0.20 mg/L or more must be observed in order to stop the 5 minute intervals before 30 minutes 

c. If free chlorine is still less than 0.20 mg/L after 30 minutes of flushing, notify the Service Area Supervisor and Superintendent of Operations. 



Step 3: Turbidity Testing

The Hach 2100Q must be calibrated before taking weekly samples. Follow SOP-C-2 to calibrate the instrument. 

 

This test should be run after Chlorine Residual testing. 

  

1. Turn on the Hach 2100Q. 

2. After the bulb has warmed up, make sure the line graph in the top left corner of the screen reads “OK”. If it does not, calibrate the instrument using SOP-C-2. 

3. Rinse the sample cell 2-3 times with water from your sample point. 

4. Fill the sample cell to the 10mL line with sample water. 

5. Screw on the cap and wipe the outside of the cell with a Kim wipe (or lint-free cloth). 

6. Open the top cap of the instrument so the sample chamber is exposed. 

7. Place the sample cell in the Hach 2100Q with the white triangle mark lined up with the arrow on the machine. 

8. Place the cap back on the instrument and press READ. 

9. Record the turbidity value in NTU in your field log sheet and COC form. 

10. Rinse the sample cell 2-3 times with water from your sample point. 





Step 4: pH/Temperature Testing

The Hach pH Pocket Pro+ Multi 2 must be calibrated for pH before taking weekly samples. Follow SOP-C-3 to calibrate the instrument. 

 

This test should be run after Chlorine Residual and Turbidity testing. 

 

1. Remove the cover of the Hach Pocket Pro+ Multi 2. 

2. Pour out the water in the storage cover and rinse it out with sample water several times. 

3. Fill the cap to the “FILL LINE” with sample water. 

4. Rinse the Hach Pocket Pro+ Multi 2 probes under tap water/water from sample point. 

5. Press the button marked with an “on” logo and lamp logo at the bottom of the instrument. 

6. Make sure the screen is reading pH. If it is not reading pH, hold the top button marked with an arrow and lock icons. Keep repressing and holding the button until the screen reads pH. 

7. Place the probe into the cap and make sure the cap is firmly secured onto the instrument. The water level in the cap should rise slightly above the “FILL LINE”. 

8. Place the Hach Pocket Pro+ Multi 2 onto a level and flat surface.  

9. Wait a few seconds until the reading stabilizes.  

10. Record the pH value in your field log sheet.  

11. The bottom of the screen will read a temperature in degrees Celsius.  

12. Record the temperature in your log sheet.  













Step 5: Microbiological Testing

1. Before you sample

a. Collect the sample in a new, clean, sterilized sample bottle containing sodium thiosulfate preservative (a chlorine neutralizer) provided by the analytical lab performing the analysis. 

b. Keep sample containers clean and free from contamination before and after collecting the sample. Do NOT open them prior to collecting the sample. 

c. Examine the sample bottle for cracks, a missing seal, a loose cap, internal condensation, or other signs that its sterility may be compromised. If any of these indications are found, discard the bottle and use a suitable one. 

d. Label the bottle with sampling location, date, and time.  

2. Collect the sample

a. Before collecting samples, make sure all bottles are correctly labeled. Bottles are hard to label once they are wet. 

b. After completing the flush and taking all field readings (chlorine residual, turbidity, and pH) turn off the tap. At sampling points where water runs continuously, do not adjust the flow rate.  

c. Sterilize the faucet outlet by cleaning it with an alcohol wipe. 

d. After sanitizing, turn on water and adjust the faucet flow rate to approximately the width of a pencil before taking the sample. The flow rate should be low enough to ensure that no splashing occurs as the container is filled. Do not adjust the flow rate while taking the sample. 

e. Put on sterilized gloves for sample collection. New gloves must be worn at each sampling site.  

f. While holding the sample container at the base, remove the seal around the cap before attempting to open the bottle. 

g. Remove the cap with the free hand. Be careful NOT TO TOUCH the inside of the bottle cap or bottle lip. Continue to hold the cap in one hand with the inside facing down while the bottle is being filled. Do NOT touch the interior of the cap or lay it down. Do NOT breathe on the bottle or cap. 

h. Do NOT rinse the bottle.

i. Fill the bottle to the fill line. Do NOT allow the bottle to overflow.  

j. Carefully replace the cap. 

k. Fill out the COC form and include all required information. All water samples are to be analyzed for total coliform and E. coli. using the Colilert method. 

3. Sample Submission, Storage, and Transport 

a. Keep samples in a refrigerator or cooler with ice packs to maintain a temperature of 4°C until delivered to the lab. Samples are not to be frozen.

b. Transport or ship the sample to the laboratory as soon as possible, on the same day of sample collection.









Section 7: Sampling Issues

· While out in the field, if a staff member observes anything out of the ordinary or notes something different at a particular sampling location, staff are expected to document these issues and observations in their log sheet. 

· Once back in the office, staff are to email the discrepancies to the Service Area Supervisors and make a plan for future sampling.

· If field sampling results yield turbidity values greater than 5 NTU; pH values less than 6 or greater than 10.5; chlorine residual values between 0.2 and 0.22 mg/L; or if measurements are noticeably different from expected or typical results, notification should be provided according to SOP-S-6, Out-of-Range Distribution Results.

Section 8: Data Management

· Field data should be entered into the Chain of Custody form so the lab can upload the data to WaterTrax. The alerts generated from low chlorine residuals provide immediate notification to the Oversight Entity for review.  

· Field data and laboratory results are entered into WaterTrax by the laboratory. If a missed sample is identified, the staff will need to complete the required sampling within the same week.



Section 9: Referenced Documents

· SOP-C-1 Hach DR900 Calibration – Chlorine Residual

· SOP-C-2 Hach 2100Q Calibration – Turbidity

· SOP-C-3 Hach pH Pocket Pro+ Multi 2 Calibration – pH

· SOP-S-6 Out-of-Range Distribution Results

STANDARD OPERATING PROCEDURE

Hach DR900 Calibration – Chlorine Residual
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[bookmark: _Toc139982330]SOP-C-1 Hach DR900 Calibration – Chlorine Residual

		Location:

		



		Calibrate the Hach DR900 instrument for chlorine residual measurements

		SOP #:

		SOP-C-1



		

		Issue Date:

		Date SOP was finalized



		

		Date Revised:

		



		

		Revision #:

		



		

		Emergency Contacts:

		Supervisor  (NUMBER)



		

		

		Superintendent (NUMBER)



		Prepared By:

		Approved By:



		CWRS

		Who approved the SOP







Section 1: Purpose

The purpose of this procedure is to outline the steps required to calibrate the Hach DR900 instrument for chlorine residual. This is done before measuring the free chlorine of a water sample collected in the drinking water system.



Section 2: Definitions / Acronyms

PPE	Personal Protective Equipment

SOP	Standard Operating Procedure



Section 3: Roles & Responsibilities

Everyone is responsible for making sure SOPs are followed safely.



		Role

		Responsibilities



		Operator

		Follow the SOP to calibrate the Hach DR900 before measuring free chlorine in daily and weekly samples.



		Service Area Supervisor

		Know how to use the SOP and make sure operators are following it.

Provide help to operators if needed.



		Superintendent of Operations

		Make sure all operators and supervisors are trained and know how to use the SOP.

Review SOPs annually to ensure their effectiveness in the field.



		Manager of Operations

		Make sure all operators and supervisors are trained and know how to use the SOP.







Section 4: Required PPE

Below is a list of PPE that must be worn at all times when following this procedure:

· Nitrile gloves

· Safety glasses

Section 5: Materials / Equipment  

Make sure you have the following items available before starting this procedure:

· Hach DR900

· DPD-Chlorine-LR Secondary Standard Kit

· Blank Cell

· STD 1

· STD 2

· STD 3

· Kim Wipes



Section 6: Procedure

Sample cells must be free of dust, smudges, scratches and condensation before being placed into the Hach DR900.



1. Turn on the Hach DR900 and make sure the ’80 Chlorine F&T PP’ program is selected.

2. Open the top cap of the instrument so the sample chamber is exposed.

3. Using the blank cell, zero the instrument.

a. Wipe the outside of the cell with a Kim wipe.

b. Place the sample cell in the Hach DR900 with the triangle mark lined up with the front groove of the sample chamber.

c. Place the cap back on the instrument and press ZERO.

d. Remove the cell.

4. Measure STD 1.

a. Use a Kim wipe to wipe the outside of STD 1 and place the sample cell in the Hach DR900 in the same orientation as before.

b. Place the cap back on the instrument and press READ.

c. Record the value in your Calibration Log Sheet. It should read 0.21 +/- 0.09.

5. Measure STD 2.

a. Use a Kim wipe to wipe the outside of STD 2 and place the sample cell in the Hach DR900 in the same orientation as before.

b. Place the cap back on the instrument and press READ.

c. Record the value in your Calibration Log Sheet. It should read 0.87 +/- 0.10.

6. Measure STD 3.

a. Use a Kim wipe to wipe the outside of STD 3 and place the sample cell in the Hach DR900 in the same orientation as before.

b. Place the cap back on the instrument and press READ.

c. Record the value in your Calibration Log Sheet. It should read 1.61 +/- 0.14.

7. Your standards must fall within the ranges listed to make sure the instrument is working properly. If the standards are not reading as expected, clean the cells with Kim wipes and repeat Steps 3-6.

8. If the standards still do not read as expected, call your Service Area Supervisor.



STANDARD OPERATING PROCEDURE

Hach DR900 Calibration – Chlorine Residual
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[bookmark: _Toc139982331]SOP-C-2 Hach 2100Q Calibration – Turbidity 

		Location:

		



		Calibrate the Hach 2100Q Turbidimeter for turbidity measurements

		SOP #:

		SOP-C-2



		

		Issue Date:

		Date SOP was finalized



		

		Date Revised:

		



		

		Revision #:

		



		

		Emergency Contacts:

		Supervisor (NUMBER)



		

		

		Superintendent (NUMBER)



		Prepared By:

		Approved By:



		CWRS

		Who approved the SOP







Section 1: Purpose

The purpose of this procedure is to outline the steps required to calibrate the Hach 2100Q Turbidimeter for turbidity. This is done each week to ensure proper measurements of turbidity in water samples.



Section 2: Definitions / Acronyms

PPE	Personal Protective Equipment

SOP	Standard Operating Procedure



Section 3: Roles & Responsibilities

Everyone is responsible for making sure SOPs are followed safely.



		Role

		Responsibilities



		Operator

		Follow the SOP to calibrate the Hach 2100Q Turbidimeter each week before measuring turbidity in weekly samples.



		Service Area Supervisor

		Know how to use the SOP and make sure operators are following it.

Provide help to operators if needed.



		Superintendent of Operations

		Make sure all operators and supervisors are trained and know how to use the SOP.

Review SOPs annually to ensure their effectiveness in the field.



		Manager of Operations

		Make sure all operators and supervisors are trained and know how to use the SOP.







Section 4: Required PPE

Below is a list of PPE that must be worn at all times when following this procedure:

· Nitrile gloves

· Safety glasses

Section 5: Materials / Equipment  

Make sure you have the following items available before starting this procedure:

· Hach 2100Q Turbidimeter

· Calibration Standards

· 20 NTU

· 100 NTU

· 800 NTU

· Blank Standard (10 NTU)

· Kim Wipes



Section 6: Procedure

Sample cells must be free of dust, smudges, scratches and condensation before being placed into the Hach 2100Q.



1. Turn on the Hach 2100Q.

2. Gently shake all of the standard cells for at least seconds until they are well mixed.

3. Press the button at the bottom left of the instrument with the line graph to start calibration.

4. Measure the 20 NTU standard.

a. Invert the cell a couple times and wipe it with a Kim wipe.

b. Open the top cap of the instrument and place the cell in the Hach 2100Q with the white triangle mark lined up with the arrow on the machine.

c. Place the cap back on the instrument and press READ.

d. Let the device stabilize and once it’s finished remove the cell.

5. Measure the 100 NTU standard.

a. Invert the cell a couple times and wipe it with a Kim wipe.

b. Place the sample cell in the Hach DR900 in the same orientation as before.

c. Place the cap back on the instrument and press READ.

d. Let the device stabilize and once it’s finished remove the cell.

6. Measure the 800 NTU standard.

a. Invert the cell a couple times and wipe it with a Kim wipe.

b. Place the sample cell in the Hach DR900 in the same orientation as before.

c. Place the cap back on the instrument and press READ.

d. Let the device stabilize and once it’s finished remove the cell.

7. Click DONE when the last standard has been measured.

8. Click STORE.

9. The instrument will ask you for a 10 NTU blank. Following the same steps as measuring the other standards, measure the blank and press READ.

10. The instrument will tell you if the calibration passed or not. If the calibration passed, click DONE.

11. If the calibration failed, repeat Steps 3-10 making sure the standards have been well mixed and wiped with Kim wipes.

12. If the calibration fails again, call your Service Area Supervisor.



STANDARD OPERATING PROCEDURE

Hach 2100Q Calibration – Turbidity





[bookmark: _Toc139982332]SOP-C-3 Hach pH Pocket Pro+ Multi 2 Calibration – pH

		Location:

		



		Calibrate the Hach pH Pocket Pro+ Multi 2 for pH measurements

		SOP #:

		SOP-C-3



		

		Issue Date:

		Date SOP was finalized



		

		Date Revised:

		



		

		Revision #:

		



		

		Emergency Contacts:

		Supervisor (NUMBER)



		

		

		Superintendent (NUMBER)



		Prepared By:

		Approved By:



		CWRS

		Who approved the SOP







Section 1: Purpose

The purpose of this procedure is to outline the steps required to calibrate the Hach pH Pocket Pro+ Multi 2 for pH. This is done each week to ensure proper measurements of pH in water samples.



Section 2: Definitions / Acronyms

PPE	Personal Protective Equipment

SOP	Standard Operating Procedure



Section 3: Roles & Responsibilities

Everyone is responsible for making sure SOPs are followed safely.



		Role

		Responsibilities



		Operator

		Follow the SOP to calibrate the Hach pH Pocket Pro each week before measuring pH in daily and weekly samples.



		Service Area Supervisor

		Know how to use the SOP and make sure operators are following it.

Provide help to operators if needed.



		Superintendent of Operations

		Make sure all operators and supervisors are trained and know how to use the SOP.

Review SOPs annually to ensure their effectiveness in the field.



		Manager of Operations

		Make sure all operators and supervisors are trained and know how to use the SOP.







Section 4: Required PPE

Below is a list of PPE that must be worn at all times when following this procedure:

· Nitrile gloves

· Safety glasses

Section 5: Materials / Equipment  

Make sure you have the following items available before starting this procedure:

· Hach pH Pocket Pro+ Multi 2

· pH Standards

· 4

· 7

· 10

· Kim wipes



Section 6: Procedure



6. Remove the cover of the Hach Pocket Pro+ Multi 2.

7. Pour out the water in the storage cover.

8. Press and hold the button marked with an “on” logo and lamp logo at the bottom of the instrument.

9. Make sure the screen is reading pH. If it is not reading pH, hold the top button marked with an arrow and lock icon. Keep re-pressing and holding the button until the screen reads pH.

10. Push the button that has a graph and wrench icon to go to calibration mode.

11. Rinse the Hach Pocket Pro+ Multi 2 probe with water and use a Kim wipe to gently blot dry. Rinse the cap with water too.

12. Fill the cap to the “FILL LINE” with pH standard 4.

13. Place the probe into the cap and make sure the cap is firmly secured onto the instrument. The liquid level in the cap should rise slightly above the “FILL LINE”.

14. Place the Hach Pocket Pro+ Multi 2 onto a level and flat surface. 

15. Wait a few seconds until the reading stabilizes, push the button with the graph and wrench icon once it does to save the measurement. The measured value should flash three times.

16. Repeat Steps 6-10 with pH standards 7 and 10. 

17. When all standards have been measured, push and hold the button with a graph and wrench icon to go to continuous measurement mode. “END” will show on the screen.

18. Rinse the sensor and cap with water.



STANDARD OPERATING PROCEDURE

Hach pH Pocket Pro+ Multi 2 Calibration – pH





[bookmark: _Toc139982333]SOP-S-6 Out-of-Range Distribution Results

		Location:

		



		Reporting and mitigating out-of-range distribution system sampling results

		SOP #:

		SOP-S-2



		

		Issue Date:

		Date SOP was finalized



		

		Date Revised:

		



		

		Revision #:

		



		

		Emergency Contacts:

		Supervisor (NUMBER)



		

		

		Superintendent (NUMBER)



		Prepared By:

		Approved By:



		CWRS

		Who approved the SOP







Section 1: Purpose

The purpose of this procedure is to outline the steps for responding to out-of-range field measurements for turbidity and chlorine residual.



Section 2: Definitions / Acronyms

SOP	Standard Operating Procedure



Section 3: Roles & Responsibilities

Everyone is responsible for making sure SOPs are followed safely.



		Role

		Responsibilities



		Operator

		Collect and analyze compliance samples and immediately report out-of-range values.

Implement corrective actions to remediate out-of-range values.

Report any safety and/or training deficiencies and participate in reviews.



		Service Area Supervisor

		Investigate out-of-range values and make sure appropriate corrective actions are taken to remediate out-of-range values.

Help operators implement corrective actions.



		Superintendent of Operations

		Help supervisors investigate out-of-range values and make sure appropriate corrective actions are taken.

Help operators implement corrective actions.

Revise SOPs annually and make sure they are up to date.



		Regulatory Compliance Officer

		Help operators investigate out-of-range values and make sure appropriate corrective actions are taken.

Data entry of additional field parameters to support corrective actions taken by Operations team.



		Manager of Operations

		Make sure SOPs are followed correctly.

Revise SOPs annually and make sure they are up to date.







Section 5: Procedure

NOTE: Turbidity and chlorine residual field measurements are taken by the Operator (or other trained AFNWA staff) at specific sample sites in the distribution system outlined in the community’s Annual Sampling Plan.



Step 1: Field Data Entry

19. Field results are recorded by the operators on the Chain of Custody forms and are inputted into WaterTrax by the accredited laboratory. In some cases, operators may be responsible for inputting data into WaterTrax. 

a. Parameter criteria, following Health Canada’s guidance, has been set in WaterTrax System. Generally, free chlorine shall be between 0.20 and 4.0 mg/L; Turbidity shall be less than 5.0 NTU.

20. An auto-alert email is generated by WaterTrax upon entry or upload of data outside of established criteria. For the purpose of immediate notification, all field data are to be entered into WaterTrax on the date of collection. If the laboratory or operator is unable to is unable to enter their data on the same day as data collection, the Regulatory Compliance Officer must be notified. 



Step 2: Out-of-Range Reporting

2. Operators must immediately report field measurements that are out-of-range (outlined below) to the Service Area Supervisor.

a. Free chlorine residual less than 0.20 mg/L (if still under after 30-minutes of additional flushing outlined in SOP-S-2).

b. Free chlorine greater than 4.0 mg/L.

c. Turbidity greater than 5.0 NTU.

6. If the Service Area Supervisor cannot be reached, the operator should notify the Superintendent of Operations and the Regulatory Compliance Officer.

7. The operator must send a follow-up email to the Service Area Supervisor, Superintendent of Operations, and the Regulatory Compliance Officer identifying the out-of-range result and relevant observations (including any additional flushing and parameter field profile data for 30 minute flushes).

8. If the measured free chlorine is greater than 0.20 mg/L after a 30 minute profile is collected, an email identifying the out-of-range chlorine result after 10 minutes and the relevant observations (including additional field parameter data) must be sent to all the individuals outlined in Step 3.

9. If a chlorine measurement is between 0.20 and 0.25 mg/L, or if measurements are otherwise noticeably different from expected or typical results, then the operator must give an email notice to the individuals identified in Step 3.



Step 3: WaterTrax Email Alerts  

11. WaterTrax generates immediate e-mail alerts for any out-of-range values entered into the database. The Supervisors, Superintendent of Operations, and Regulatory Compliance Coordinator will receive these alerts.

12. The Interim Drinking Water Regulatory Compliance Guidance for the AFNWA requires notification of non-compliant (< 0.20 mg/L) chlorine residuals. To satisfy this requirement, WaterTrax alerts are sent to FNIHB Regional Manager and Community Environmental Public Health Officer. 

13. The Regulatory Compliance Officer (or a designate in their absence) must immediately notify low chlorine residuals and the associated 30-minute additional field parameter profile to a live person at FNIHB by phone. A follow-up email to FNIHB is provided by the Regulatory Compliance Officer with notification of the low residual, the 30-minute additional field parameter profile and any updated information from the associated water quality investigation.

Step 4: Out-of-Range Response 

13. When an out-of-range value is recorded by the Operator, the Supervisor, with the support of the Superintendent of Operations, will initiate an investigation into its cause. The investigation may include a follow-up visit to the sample site for additional sample collection, parameter measurements and/or consultation with appropriate treatment supply plant and water distribution operations staff. 

14. Mitigative measures are conducted as necessary. This may include actions such as distribution system flushing, valve adjustments and water treatment process adjustments.

15. The Regulatory Compliance Officer is responsible for documenting any additional 30-minute field parameter profile data onto a Microsoft Word template as part of a corrective action to any low chlorine residual results.

1. Completed templates are to be saved by the Regulatory Compliance Officer and an e-mail copy sent to the Operations team.

2. The Regulatory Compliance Officer is responsible for documenting any observations or corrective actions completed on the same template mentioned above and a final copy of the entire investigation is saved to SharePoint/OneDrive in .docx and .pdf formats.

3. The Regulatory Compliance Officer is responsible for submitting the final .docx and .pdf versions in the appropriate alert action response and corrective action plan to appropriate FNIHB contacts by the following week.



Section 9: Referenced Documents

· SOP-S-2 Weekly Compliance Sampling



STANDARD OPERATING PROCEDURE

Out-of-Range Distribution Results
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Section 1: Purpose

The purpose of this procedure is to outline the steps for quarterly monitoring and sampling from the distribution system, as required by the interim regulations.



Section 2: Definitions / Acronyms

COC	Chain of Custody

HAA	Haloacetic Acids, a family of disinfection by-products

PPE	Personal Protective Equipment

SOP	Standard Operating Procedure

THM	Total Halomethanes, a family of disinfection by-products



Section 3: Roles & Responsibilities

Everyone is responsible for making sure SOPs are followed safely. Any deviations from this procedure must be documented approved by the Operations team.



		Role

		Responsibilities



		Operator

		Collect quarterly drinking water samples at designated sites in the distribution system. 

Report any safety and/or training deficiencies and participate in reviews.



		Service Area Supervisor

		Help operators collect quarterly compliance samples if needed and make sure they are following the SOP.



		Superintendent of Operations

		Make sure operators are trained and are following SOPs correctly.

Revise SOPs annually and make sure they are up to date.



		Regulatory Compliance Officer

		Regularly check WaterTrax to ensure systems are in compliance. Take corrective action if systems are non-compliant.

Review weekly log sheets every quarter.



		Manager of Operations

		Make sure SOPs are followed correctly.

Revise SOPs annually and make sure they are up to date.





Section 4: Required PPE

Below is a list of PPE that must be worn at all times when following this procedure:

· Steel Toed Boots/Shoes

· Nitrile Gloves

· Safety Glasses/Goggles



Section 5: Materials / Equipment  

Make sure you have the following items available before starting this procedure:

· Bottles for Alkalinity, THMs, HAAs, Manganese

· Bottles for Chlorate and Bromate (if sodium hypochlorite has been stored for longer than 90 days)

· Cooler with Ice (sample storage & shipping)



Section 6: Procedure

The quarterly samples should be collected right after the weekly compliance samples (chlorine residual, turbidity, pH, microbiological) because some parameters overlap.



Step 1: Sample Collection

4. Before you sample

a. The bottles should be new, clean, sample bottle provided by the analytical lab performing the analysis. 

b. Keep sample containers clean and free from contamination before and after collecting the sample.

c. Label each bottle with sampling location, date, and time. 

d. After all weekly sampling procedures are completed, continue to flush the cold water tap for 1 minute. After flushing, reduce the flow rate to approximately the width of a pencil.

5. Collect the Manganese Sample:

a. Make sure the bottle is correctly labeled for Manganese with the location, date and time. Bottles are hard to label once they are wet!

b. Remove the cap and do not lay it down on any surface. Keep it in your hand with gloves on so it does not get contaminated.

c. Fill the sample container and leave a small amount (about an inch) of airspace at the top of the bottle. Be careful not to bump the bottle lip or opening on the tap because it can contaminate the sample.

d. Carefully replace the cap. Double check that the label contains the appropriate sampling information and place it in the cooler on ice.

6. Collect the THM Samples:

a. Two bottles will need to be filled. Make sure the bottles are labelled correctly for THMs with the location, date and time. Bottles are hard to label when they are wet!

b. Make sure you are wearing PPE (gloves and safety glasses/goggles) to protect your hands and eyes from the chemicals in the bottles.

c. Remove the cap and do not lay it down on any surface. Keep it in your hand with gloves on so it does not get contaminated.

d. This bottle has preservative in it. Do not rinse or overfill the bottle. Fill the sample container as full as possible without overfilling. Fill the lid with a small amount of water and add it drop-wise to the bottle until the water forms a dome. See picture #1 for example. Be careful not to bump the bottle lip or opening on the tap because it can contaminate the sample.

e. Carefully replace the cap. Turn the bottle upside down to look for air bubbles. If there are no air bubbles, your sample is good. If there is an air bubble, carefully open the bottle and add more water to the bottle until the air bubble is gone. See picture #2 for example. 
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f. Double check that the label contains the appropriate sampling information and place it in the cooler on ice. Repeat Steps b-f for the second bottle.

7. Collect the HAA Samples:

a. Three bottles will need to be filled. Make sure the bottles are labelled correctly for HAAs with the location, date and time. Bottles are hard to label when they are wet!

b. Make sure you are wearing PPE (gloves and safety glasses/goggles) to protect your hands and eyes from the chemicals in the bottles.

c. Remove the cap and do not lay it down on any surface. Keep it in your hand with gloves on so it does not get contaminated.

d. This bottle has preservative in it. Do not rinse or overfill the bottle. Fill the sample container as full as possible without overfilling. Fill the lid with a small amount of water and add it drop-wise to the bottle until the water forms a dome. See picture #1 above for example. Be careful not to bump the bottle lip or opening on the tap because it can contaminate the sample.

e. Carefully replace the cap. Turn the bottle upside down to look for air bubbles. If there are no air bubbles, your sample is good. If there is an air bubble, carefully open the bottle and add more water to the bottle until the air bubble is gone. See picture #2 above for example.

f. Double check that the label contains the appropriate sampling information and place it in the cooler on ice. Repeat Steps b-f for the other two bottles.

8. Collect the Alkalinity Sample:

a. This sample will also be used by the lab to measure conductivity. Make sure the bottles are labelled correctly for Alkalinity with the location, date and time. Bottles are hard to label when they are wet!

b. Remove the cap and do not lay it down on any surface. Keep it in your hand with gloves on so it does not get contaminated.

c. Fill the sample container and leave a small amount (about an inch) of airspace at the top of the bottle. Be careful not to bump the bottle lip or opening on the tap because it can contaminate the sample.

d. Carefully replace the cap. Double check that the label contains the appropriate sampling information and place it in the cooler on ice.



Step 2: Sample Storage and Shipping

1. Secure all the bottles in the cooler for they don’t break in transit.

2. Fill out all the required sections in the COC form, put it in a zip lock bag, and place it in the cooler with the samples.

3. Seal the cooler with packing tape, fill out any necessary shipping forms and use the designated courier service to send the cooler to the laboratory. If you do not use a courier service, drive the cooler to the lab or follow whatever arrangements are in place for sample transport.



Step 3: Log Sheets

1. Remove the weekly log sheets for the last 3 months from you field kit binder.

2. Place them in an envelope, ziplock bag or something else to contain them, and notify your Service Area Supervisor that they are ready for pickup.
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SOPs and supporting documents

SOPs
• Continually in development and review
• System/process-specific SOPs
• OMS SOPs
• Compliance SOPs 
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Log Sheets/Books and Supporting 
Documents
• Facility System Compliance Document
• Sampling Checklist
• Calibration and Validation Logs

• Turbidimeter
• Colourimeter
• pH Probe
• Various instruments, sensors and machinery in the plants

• Field Log Books
• Facility Log Books
• Annual Sampling Plans and Calendars
 

13

 
 
 
 

 
 
 
 
 
 
 
 
 
 

DAILY LOGBOOK 
FOR OPERATORS 

 
 

2023 
 
 
 
 
 
 
 
 
 
 
 
 
 

THE _________________________ DRINKING WATER TREATMENT PLANT 
 
 
 
 










[image: Atlantic First Nations Water Authority | AFNWA]



















DAILY LOGBOOK

FOR OPERATORS





2023



























THE _________________________ DRINKING WATER TREATMENT PLANT











DAILY LOGBOOK

INSTRUCTIONS





There are 5 sections to your daily logbook, make sure you fill out each section according to the instructions below. All operators and hub supervisors who work in the plant each day should sign the log book and note time in/time out, as appropriate.



		COMPLIANCE SAMPLING:





· Collect, measure and record samples every day to meet compliance.

· Record flow (with units) at the beginning of shift and at the same time every day.



		DISINFECTION:





· Record values every day.

· Calculate the CT value every day using the CT workbook (ideally using peak flow).

· Record chlorine tank level at the beginning of shift at the same time every day.

· Record the total pump runtime (over 24 hrs), this will need to be recorded first thing each morning for the previous 24-hour period.



		SYSTEM OPERATION:





· Record low/high water levels in the reservoir for each day 

· Record the total pump runtime (over 24 hrs), this will need to be recorded first thing each morning for the previous 24-hour period.

· Record system pressure where water enters the distribution system beginning of shift and at the same time every day.



		ADDITIONAL SAMPLING:





· Collect, measure and record additional samples you take in the plant. Make sure to include what was measured (including units), where, and when.



		COMMENTS, ABNORMAL OPERATIONS & CORRECTIVE ACTIONS:





· Keep a detailed record of any abnormal operations that occurred each day, any comments you have about operations or sampling, and always include the corrective actions you took.



General logbook instructions:

· Always write in pen

· Strike out mistakes with one line (example)

· Do not skip pages

· Never rip out pages

· If you need more space to keep notes you can staple in an extra page





DAILY LOGBOOK





		Operators on Duty:

		

		Time In:

		

		Time Out:

		

		Date:

		Day / Month / Year



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		



		

		

		

		

		

		

		

		







		COMPLIANCE SAMPLING:



		Parameter

		Location

		Time

		Measured Value

(include units where req’d)



		Flow 

		Plant Inlet

		

		



		Turbidity (NTU)

		Raw Water

		

		



		Turbidity (NTU)

		Finished Water

		

		



		Temperature 

		Chlorine Contact

		

		



		pH

		Chlorine Contact

		

		



		Free Chlorine (mg/L)

		Chlorine Contact

		

		



		Free Chlorine (mg/L)

		Reservoir Outlet

		

		







		DISINFECTION:



		Parameter

		Time

		Measured Value



		CT Value

		

		



		UV Intensity

		

		



		Chlorine Tank Level

		

		



		Daily Pump Runtime (h)

		

		







		SYSTEM OPERATION:



		Parameter

		Location

		Time

		Measured Value



		Low Water Level (m)

		Reservoir

		

		



		High Water Level (m)

		Reservoir

		

		



		System Pressure Entering Distribution System (psi)

		

		

		



		Daily Pump Runtime (h)

		

		

		



		Daily Pump Runtime (h)

		

		

		



		Daily Pump Runtime (h)

		

		

		



		Daily Pump Runtime (h)

		

		

		





DAILY LOGBOOK





		ADDITIONAL SAMPLING:



		Parameter

		Location

		Time

		Measured Value



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		



		

		

		

		







		COMMENTS, ABNORMAL OPERATIONS & CORRECTIVE ACTIONS:
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John Vandenberg
John.vandenberg@afnwa.ca

www.afnwa.ca

Wela’lin!
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