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FINAL QUALITY ASSURANCE/QUALITYCONTROL PLAN 
The following presents quality assurance and quality control (QA/QC) methods to be employed during the 
project activities. The objective of the QA/QC program is to collect data that is representative, 
reproducible and suitable for comparison to applicable guidelines. This document summarizes the 
proposed methodology of the QA/QC program. 

QUALITY ASSURANCE 
Quality assurance (QA) is a system to ensure that field observations and the collection of analytical data 
is representative, in accordance with industry and regulatory standards. 

FIELD METHODS 
Double check data transcriptions and calculations. Compare observations against historical site-specific 
values or expected data ranges based on professional judgment. Document equipment used for field 
screening; including the manufacturer, model, and serial number; and significant deviations in 
maintenance, repair, calibration, and/or performance history. 

Equipment Calibration 

Field screening equipment to be used on the Mould Bay Causeway Reconstruction Project includes the 
YSI Professional Plus Water Quality Meter, the RKI Eagle photoionization detector/combustible vapour 
meter.  

Calibrate the YSI according to manufacturer recommendations. Note calibration dates and the associated 
results in the field notes. Calibrate field screening equipment more frequently than manufacturer 
recommendations if practicable. Conduct a bump test for field screening equipment daily, in order to 
verify that readings are within 5% of the tested calibration standard. If the bump test falls outside this 
range, calibration shall be conducted. Calibration will also be completed if any of the following scenarios 
occur: 

• The baseline reading will not return to zero.
• The field screening temperature differs by over 10°C from the calibration temperature.
• Concentrations within 90% of the maximum sensor range are recorded (i.e. 90% lower explosive limit

(LEL) on a 0% to 100% LEL range sensor).

Refer to the appended YSI Professional Plus Calibration Work Sheet and Tips document for further 
information on calibration and troubleshooting.  

Soil and Surface Water Sample Quality 

Minimize the amount of time between the recovery of the sample and the placement of the sample in the 
appropriate laboratory container, particularly when volatile or semi-volatile organic impacts are suspected 
(due to the potential for volatilization). Collect each sample using a new pair of disposable nitrile gloves. 
Immediately place the samples selected for analytical testing into a cooler with ice and submit them for 
analysis as soon as is practicable. 
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Headspace Screening 

Headspace screening activities should be conducted within 30 minutes of collecting a soil sample to 
prevent volatile compound loss through the headspace bag. The sample temperature when field 
screening should be 20°C ±5°C, which may require storing samples in dry shaded areas during hot days 
and warming samples to an acceptable temperature on cold days. Prior to collecting a measurement, the 
sample should be shaken or kneaded gently for approximately 20 to 30 seconds. The PID or FID should 
then be inserted simultaneously into the field screening bag and a measurement recorded within a 45 
second time period. The field screening equipment should be allowed to draw ambient air until baseline 
readings are observed prior to screening the next sample or turning the equipment off. 

Surface Water Screening 

Downstream surface water should be assessed first, followed by the upstream sample to minimize the 
disturbance of bottom sediments and possibly downstream sample locations. The preferable 
sampling/screening location are where the water is well mixed laterally and vertically. The locations are 
characterized by fast moving or turbulent waters. Sites immediately below riffle areas are generally 
representative of the entire flow. In the case of calmer waters, the preferred screening/sampling location 
in the thalweg (area of highest flow rate). The YSI will be decontaminated at each sampling location. 
Decontamination will consist of washing the equipment with a scrub brush in a bucket with an Alconox 
solution (or equivalent) and rinsing the equipment in a bucket filled with tap or deionized water.  

Sample Containers and Preservatives 

Analysis Preservative Container 

Routine Water Quality none 500 mL plastic 

Nutrients (ammonia) 0.5 mL 50% sulfuric acid 120 mL plastic 

Metals 2 mL 18% nitric acid 120 mL plastic 

Mercury 1 ml 50% hydrochloric acid 100 ml clear glass 

BTEX and PHC F1 0.2 g sodium bisulfate 3 x 40 mL glass 

PHC F2 1 g sodium bisulfate 2 x 100 mL amber glass 

BTEX and PHC F1 (Soil) 10 mL methanol 2 x pre-weighed vials 

PHC F2-F4 none 120 mL glass 

PAH (Soil) none 120 mL glass  

Note – as per Bureau Veritas (formerly Maxxam Analytics) 

 

 



2019 Mould Bay Causeway Reconstruction, NT 

G.3 

Analyses Required 

Soil samples will be collected in the event of a spill or release only, and will be submitted for analysis of 
benzene, toluene, ethylbenzene, xylene(s) BTEX, petroleum hydrocarbon (PHC) fractions F1-F4, 
polycyclic aromatic hydrocarbons (PAHs) and/or glycols and grain-size. 

Surface water samples will be collected from surveillance network program (SNP) stations as per the 
Inuvialuit Water Board water license N5L8-1840. The laboratory analysis required for the SNP program is 
summarized below: 

Station Number Approximate Station Location* Required Analyses and Detection Limits 
(mg/L) 

1840-1a 50 m upstream of watercourse 
(Station Creek) crossing 

Total Suspended Solids (TSS) (0.5) 
Turbidity (YSI) 
Temperature (YSI) 
Dissolved oxygen (YSI) 
pH (N/A) 
Conductivity (2.0 µS/cm) 
Calcium (0.3) 
Magnesium (0.2) 
Hardness (0.5) 
Nutrients (Ammonia, nitrate (0.044), nitrite 
(0.033)) 
Total Arsenic (0.00020) 
Basic metals scan (total Cd (0.000020), Cr 
(0.0010), Cu (0.00020), Co (0.00030), Mn, 
(0.0040) Ni (0.00050), Pb (0.00020), Zn 
(0.0030), Fe (0.060))  
Total Mercury (0.0020 µg/L) 
BTEX (0.004) 
PHC F1-F2 (0.10) 

1840-1b 50 m downstream of 
watercourse (Station Creek) 
crossing 

1840-2a 50 m upstream from 
watercourse crossing at station 
0+754.18 

1840-2b 50 m downstream from 
watercourse crossing at station 
0+754.18 

1840-3 Discharge from borrow source 
1A/2 to drainage outlet located 
at Latitude 78º14’48.18” N and 
Longitude 119º22’07.15” 

TSS (0.5) 
Turbidity (YSI) 
Temperature (YSI) 
Dissolved Oxygen (YSI) 
pH (N/A) 
Hardness (0.5) 
Nutrients (Ammonia, nitrate (0.044), nitrite 
(0.033)) 
Total Arsenic (0.00020) 
Basic metals scan (total Cd (0.000020), Cr 
(0.0010), Cu (0.00020), Ni (0.00050), Pb 
(0.00020), Zn (0.0030), Fe (0.060)) 
Total Mercury (0.0020 µg/L) 
BTEX (0.004) 
PHC F1-F2 (0.10) 

Note * - Refer to Drawing SK-001 SNP Monitoring Station Map  
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Sampling Frequency 

If water is present in a liquid state water samples will be collected from the borrow source as discharge 
occurs and submitted for laboratory analysis on a weekly basis. Samples will be collected from 
watercourse crossings as per the SNP and submitted for laboratory analysis on a weekly basis.  

Sample Nomenclature 

Soil – surficial soil samples (if collected) will be designated as SS-01, SS-02 etc. Year of collection is not 
easily incorporated in a non-confusing way so data tables will present dates of collection. 

Surface water – surface water samples will incorporate the SNP station numbers and dates of collection 
and will be designated as YYYYMMDD-SNPXXXX-XX (e.g. 20190728-SNP1801-1a)  

LABORATORY METHODS 
Only accredited, certified, and experienced laboratories shall be used for the analysis of samples 
collected in the field. The primary provider of accreditation is the Canadian Association for Laboratory 
Accreditation Inc. (CALA).  

Accreditation Standard Cooperation is governed by accreditation standard ISO/IEC 17011. Stantec 
utilizes the services of Maxxam Analytics International Corporation (Maxxam), an accredited and certified 
laboratory. 

Sample Hold Time 

Samples must be analyzed within industry accepted hold times, the amount of time a sample can be held 
prior to being analyzed. Maxxam publishes hold times which vary depending upon the analysis 
requested. 

Sample Temperature 

Sample temperatures are recorded upon arrival at Maxxam by measuring three random sample container 
temperatures and calculating the average result to obtain a representative temperature. The ideal 
temperature should be approximately 4°C. Samples that arrive at the laboratory with temperatures 
measured above 4°C may have reported concentrations for volatile constituents that are biased low as a 
result of the elevated sample temperatures. 

Although it is ideal to have sample temperatures below 4°C, Maxxam has noted the difficulty in 
maintaining samples below 4°C. As such, Maxxam considers a temperature range of 4°C to 10°C as 
acceptable. Sample bags submitted for metals or particle size analysis may be above 10°C and be 
considered acceptable. 

Sample Detection Limit 

The laboratory Reported Detection Limits (RDLs) should be assessed to confirm they meet project and 
regulatory requirements. 
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QUALITY CONTROL 
Quality control (QC) methods are required to provide quantitative and statistical assessment of data, 
referred to as data quality objectives (DQOs), in order to evaluate the effectiveness of the QA system. 

FIELD QUALITY CONTROL METHODS 
Field Quality Control (QC) samples used on the majority of projects include field duplicates. High priority 
Sites may require additional QC sampling, especially where legal action may be possible, or human or 
ecological health effects may be occurring. Additional QC samples may include blind reference material 
and inter-laboratory duplicates. The purpose, frequency, DQOs, and remedial actions when DQOs are 
not met are detailed for each field QC sample below. 

Sample Duplicates 

A field duplicate is a sample collected in multiple at the same location and time by the same person, using 
the same equipment, under the same procedures. Sample containers should be labeled and handled 
using a fictitious (blind) sample identification value where practicable. 

Purpose:  Obtain the precision of a particular analyte, measured as the sum of the environmental, 
analytical, and sampling variance. 

Frequency: Approximately 10% (i.e. one duplicate sample submitted for every ten normal samples), 
unless directed otherwise in writing by the client or project manager. 

DQOs: The relative percent difference (RPD) between normal and duplicate samples is used to 
evaluate field duplicate DQOs and should be calculated according to the following 
equation: 

𝑅𝑃𝐷 = 𝐶1 − 𝐶2 (𝐶1 + 𝐶2 )/2 × 100 

Where:  C1 is the concentration in the parent sample 

C2 is the concentration in the duplicate sample replicate 

Duplicate samples are compared using the RPD method. In the event that the analytical result for either 
the parent sample or the duplicated sample is less than five (5) times the laboratory RDL, the RPD is not 
calculated and the analytical results are assumed to have a high degree of similarity. The Canadian 
Council of Ministers of the Environment (CCME) provides guidelines for the evaluation of RPDs. 
Acceptable ranges for RPDs between a parent sample and a field duplicate sample are less than 60% for 
the analysis of parameters in soil and 40% in groundwater (CCME 2016). 

Actions: Review field notes and laboratory QC records. Contact laboratory immediately and re-run 
analysis. Resample if justification for RPD is insufficient. 

 

 



2019 Mould Bay Causeway Reconstruction, NT 

 

G.6 

Trip Blanks 

A sample of analyte free media (supplied by the laboratory) taken to the site and returned to the 
laboratory unopened. The laboratory prepares the trip blank. A duplicate of the trip blank prepared at the 
same time is retained at the laboratory in a contaminant free location.  

Purpose:  Identifies any potential cross-contamination that may occur from other samples, ambient 
conditions, or other sources that samples may be exposed. 

Frequency: One per water submission. 

Field Blanks 

Supplied by the laboratory and prepared in the field by filling containers with analyte free water.  

Purpose:  Determines if the field or transporting environments have contaminated the samples. 

Frequency: One per set of environmental or monitoring program.  

LABORATORY METHODS 
Laboratory QC samples can include method blanks, blank spikes, matrix spikes, laboratory duplicates, 
certificated reference material, and surrogate recovery. The QC validation page and COA must be signed 
by the laboratory analytical manager. The purpose, frequency, DQOs, and remedial actions when DQOs 
are not met are detailed for each laboratory QC sample below. 

Method Blanks 

A method blank is an analyte-free laboratory control sample free of substances that may interfere with 
analysis which is run through the entire analytical method including extraction, digestion, and other 
preparation procedures. 

Purpose: Monitor for background levels of target analyte and laboratory cross-contamination. 

Frequency: Run one method blank per 20 samples, or one method blank per batch at a minimum. 

DQO: Concentration should be below the RDL. Actions should be taken when concentration 
exceeds two times the RDL. 

Actions: Explain and/or justify all non-zero results. Repeat the analysis for all samples in the 
batch. 

Blank Spikes 

A blank spike is an analyte-free laboratory control sample which is fortified with a known concentration of 
the target analyte and processed through the entire analytical chain. 

Purpose: Monitors analyte recovery and potential loss during the preparation procedures. Also 
validates the calibration of the instrumentation. 
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Frequency: Run one method blank per 20 samples, or one method blank per batch at a minimum. 

DQO: Laboratory QC reports define acceptable values for each parameter based on their 
statistical analysis (laboratory and analyte specific). DQO expressed as a RPD value. 

Actions:  Repeat analyses. Qualify data if repeat analyses provide similar results. 

Matrix Spikes 

A known quantity of a target analyte is added to a duplicate field sample. The sample is processed 
through the entire analytical method. A matrix spike duplicate may also be analyzed on high priority spike, 
and results reported for the spike/duplicate pair. 

Purpose: Provides information on matrix interferences and analytical accuracy. 

Frequency: Generally run one matrix spike for every 20 samples over multiple batches if required. 

DQOs: Generally 50-150% for organics, 80-120% for inorganics based on USEPA (2008); 
however, laboratory specific values may apply and should be referenced. 

Actions:  Repeat analyses. Qualify data if repeat analyses provide similar results. 

Laboratory Duplicates 

A laboratory duplicate is a split of a homogenized sample that is prepared and analyzed following the 
same procedure as the original sample. The RPD is calculated for the results of the pair of samples, 
expressed as a percentage. During the preparation of the laboratory COAs, Maxxam reviews the RPDs 
for each parameter analyzed. If the results are greater than the laboratory’s acceptance criteria, the result 
are noted in the COA. 

Purpose: Evaluates analytical precision and sample homogeneity. 

Frequency: Run one duplicate for every 20 samples, or 1 method blank per batch at a minimum. 

DQOs: The RPD between normal and duplicate samples is used to evaluate laboratory DQOs.  

Actions: Contact laboratory immediately and re-run analysis. Inspect sample for heterogeneity. 

Surrogate Recovery 

Samples are spiked with deuterated monitoring compounds with chemical and physical behaviors similar 
to the analyte of interest prior to purging. It should be noted that the sample itself may produce effects 
due to such factors as interferences. Since the effects of the sample matrix are frequently outside the 
control of the laboratory and may present relatively unique problems, the evaluation and review of data 
based on specific sample results is frequently subjective and requires analytical experience and 
professional judgment. 

Purpose: Monitors efficiency of organic extractions and instrument performance within each batch. 
Used only in organic analysis. 

Frequency: Run one sample with every batch analysis, for each analyte. 
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DQOs: Laboratory QC reports define acceptable values for each parameter based on their 
internal statistical analysis. DQO expressed as an RPD value. 

Actions:  Repeat analyses. Qualify data if repeat analyses provide similar results. 

 

SAMPLE COLLECTION METHODOLOGY 

Surface Water 

Surface water samples will be collected in accordance with Stantec’s operating procedures. Please refer 
to Stantec Operating Procedure SIR2.17 – Surface Water Sampling, which has been appended to this 
document. 

Soil 

Soil samples will be collected in accordance with Stantec’s operating procedures. Please refer to Stantec 
Operating Procedure SIR2.02 – Surface Soil Sampling, which has been appended to this document. 

 

CHAIN OF CUSTODY PROCEDURES 
Due to the remote site location, sampling of surface water from the SNP locations will occur on the same 
day as incoming/outgoing flights. Samples will be placed directly into ice-chilled coolers and then 
inventoried. A manual chain-of-custody (COC) provided by the laboratory will be filled out and then cross-
referenced against the sample inventory and the samples present within the cooler. Once samples in the 
cooler have been confirmed to match the COC documentation, the samples will be packaged in protective 
materials and placed into the cooler with ice packs or loose ice in sealed bags. 

Each cooler will have a unique identification label to avoid interchange and to aid in tracking the 
shipment. The number of coolers will also be recorded on the COC along with the sample identification 
numbers of the samples included within each cooler.  

The completed COC will be placed into the cooler which will be sealed with low-VOC tape. A tamper-
evident custody seal will then be placed on the cooler along with air transportation of dangerous goods 
(limited quantities) documentation (if required), the location of the laboratory, and contact information for 
Stantec and laboratory personnel at the end location. 

The cooler will be shipped directly from the site to the BV Laboratory depot in Yellowknife, NT. Once 
received, the laboratory will assess the condition of the cooler, custody seal and contents, and will 
compare the contents of the cooler against the COC documentation. A notification will be sent from the 
laboratory to Stantec staff advising of the receipt time and date, condition and temperature of the 
samples, and any other issue which may have the potential to adversely affect data quality.  
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Introduction 
 
This guide provides helpful instructions, tips and troubleshooting suggestions for calibrating a Professional Plus 
instrument. For more detailed information on calibration and information on how to setup and operate a Pro Plus, 
please refer to the Pro Plus User Manual.   
 

Calibration Worksheet 
The Calibration Worksheet on the following page is provided for your convenience. Utilizing the Calibration 
Worksheet can help document your calibration and track the performance of your sensors.   



Date of Calibration: ___________________      Technician: _____________________________________ 
 
Instrument Serial Number:______________      Software Revision:______________      Cable Model Number:________________               
 
Temperature Reading__________________      Temperature Accurate:   Y        N 
 
DO Sensor in use:     Polarographic           Galvanic               Sensor notated in Sensor menu?   Y        N  
 
DO membrane changed?      Y          N       Color of Membrane_____________   Color notated in Sensor menu?     Y        N           
          
 
Record the following calibration values: 
                                       
                                     Pre Cal               After Cal 
 
Conductivity      ______________     _____________ 
 
ORP                   ______________     _____________                 
 
DO                     ______________     _____________ True Barometric Pressure at time of calibration ___________________ 
 
 
           Pre Cal 
 
pH 7                   ______________    pH mV value___________    Range   0 mV + 50 mV 
 
pH 4                   ______________    pH mV value___________    Range +165 to +180 from 7 buffer mV value                                                
                                                         
pH 10                 ______________    pH mV value___________    Range -165 to -180  from 7 buffer mV value 
 
NOTE:   See pH Cal tips section for additional information.  Span between pH 4 and 7 and 7 and 10 mV values should be  ≈ 165 to 
180 mV.  177 is the ideal distance or 59 mV per pH unit. 
 
Ammonium 
 1st point (1 mg/L)   _________   NH4 mV value_______  Range:  0 mV +/- 20 mV (new sensor only) 
 
 2nd point (100 mg/L)________      NH4 mV value_______  Range: 90 to 130 mV > 1 mg/L mV value 
 
Nitrate 
 1st point (1 mg/L) __________  NO3 mV value_______  Range:  200 mV +/- 20 mV (new sensor only)  
 
 2nd point (100 mg/L)________      NO3 mV value_______  Range:  90 to 130 mV < 1 mg/L mV value 
 
Chloride 
 1st point (10 mg/L) _________  Cl mV value    _______  Range:  225 mV +/- 20 mV (new sensor only) 
  
 2nd point (1000mg/L)________     Cl mV value    _______  Range:  80 to 130 < 10 mg/L mV value 
 
    
Record the following diagnostic numbers after calibration, by viewing the .glp file and reading the values for the day’s calibration 
              
Conductivity Cal Cell Constant   ____________      Range   5.0 +/- 1.0 acceptable                         
 
DO Sensor Value (uA)                ____________     (Membrane dependent, see DO Cal Tips)         
 
pH Slope                             ____________     (≈ 55 to 60 mV/pH, 59 ideal) 
 
pH Slope % of ideal                     ____________

2 



Temperature 
CALIBRATION TIPS 

Before calibrating any other Pro Plus sensor, verify that the temperature sensor is reading accurately by 
comparing it to a traceable thermometer or other known reference in a water bath. Temperature compensation is 
used in every other sensor measurement so its accuracy should be verified and recorded each time the Pro Plus 
is calibrated. Be sure to consider the specification tolerances of both the Pro Plus temperature sensor and the 
thermometer when comparing the measurements.   
 
The Pro Plus temperature sensor can not be calibrated nor should calibration be required.   

 

TROUBLESHOOTING TIPS 

If the temperature sensor is not reading accurately, ensure that it is clean and free of debris. The conductivity 
cleaning brush and warm water with mild detergent can be used to scrub the temperature sensor if needed. 
Alternatively, you can use a toothbrush to clean the sensor. 

Quatro Cables 
Quatro cables have a replaceable combination conductivity/temperature sensor (p/n 005560). All other Pro Plus 
cables have integral temperature sensors. If using a Quatro cable and your temperature sensor is not reading 
accurately, remove the conductivity/temperature sensor from the cable. The Pro Plus should read ----- °C without 
a temperature sensor installed. If the instrument is reading any other value, the conductivity/temperature port on 
the cable may be contaminated. Refer to the Cleaning the Sensor Port section of this document for information 
on how to clean the port. 
 
After cleaning the port, recheck the temperature reading.  If the temperature reading is still not displaying ----- °C 
without the sensor installed, there may be a problem with the cable and/or instrument. In this case, contact your 
local YSI Representative or a YSI Authorized Service Center.   

Other Pro Plus Cables 
If your temperature sensor is not reading accurately after cleaning around the sensor, contact your local YSI 
Representative or an YSI Authorized Service Center.   
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Conductivity  
The conductivity calibration should be verified every day the instrument is used. However, the conductivity 
sensor is very stable and may hold its calibration for several weeks.   
 

CALIBRATION TIPS 

1. It is not necessary to calibrate conductivity, specific conductance and salinity. Calibrating one of these 
parameters will simultaneously calibrate the others. YSI recommends calibrating specific conductance 
(temperature compensated conductivity) for greatest ease and accuracy. 

2. Ensure the conductivity sensor is clean and dry before performing a specific conductance calibration.  
3. Always use fresh, traceable conductivity calibration solution when calibrating the conductivity sensor.   

a. The shelf life of conductivity solution is one month after being opened. This is due to potential 
changes in the value of the solution caused by evaporation which can occur after opening the bottle.  
Be sure to write the open date on the bottle so you know that you are using good calibration solution.  

b. Never calibrate with a conductivity solution that is less than 1.0 mS/cm. You are setting the slope on 
a linear device so a good strong conductivity signal will give you the best performance. Use 1.0 
mS/cm for fresh water, 10 mS/cm for brackish to estuarine water and 50 mS/cm for salt water. 1.0 
mS (millisiemens) = 1000 uS (microsiemens). 

4. Pre-rinse the cal cup and sensors with a small amount of calibration standard or rinse standard and discard. 
5. When calibrating the conductivity sensor, the calibration solution must cover the top vent holes of the 

conductivity sensor. If using a Quatro cable, the top vent hole is located on the side of the combination 
conductivity/temperature sensor. If using a different cable, the conductivity sensor is integral to the cable and 
the sensor has two vent holes located close to the cable. Ensure the entire conductivity sensor is submerged 
in the solution or the instrument will read approximately half the expected value.  

6. After placing the sensor into the solution, gently move the sensor up and down to remove any air bubbles 
that may be trapped in the conductivity sensor. 

7. If calibrating Specific Conductance, enter the value of the conductivity solution as it is listed for 25°C. Make 
sure you are entering the correct units.  1 mS = 1,000 uS.  

8. If you receive a warning message stating that the calibration is questionable, do not continue with the 
calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your conductivity readings (and your DO mg/L readings) will be erroneous. Typical 
causes for this error message include:  incorrect entries (entering 1000 uS/cm instead of 1.0 mS/cm), not 
using enough solution to cover the vent holes, air bubbles trapped in the sensor, calibrating in conductivity 
instead of specific conductance, dirty conductivity electrodes, and/or bad calibration solution. 

9. After accepting a good calibration, navigate to the GLP file and check the conductivity cell constant for the 
calibration.  For highest accuracy, the cell constant should be 5.0 +/- 0.5. However, the acceptable range is 5 
+/- 1.0. A cell constant outside of this range indicates that a questionable calibration was accepted.   

 

TROUBLESHOOTING TIPS 

If you get an error message during calibration, be sure that you are: 
 
1. Entering the correct calibration value (1 mS/cm = 1000 uS/cm). 
2. Calibrating in Specific Conductance mode. 
3. Using enough solution to cover the vent holes on the sensor. 
4. Dislodging any air bubbles that could be trapped in the sensor. 
5. Using a fresh, traceable conductivity calibration solution.   
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If you are following the above recommendations and still receiving an error message, check the conductivity 
sensor to make sure it is clean. A clean conductivity sensor should read less than 3 uS/cm in dry air. If your 
sensor is dry and giving you a reading higher than 3 uS/cm in air, it should be cleaned.   
 
The conductivity calibration generates its cell constant value after calibration. The ideal cell constant is 5.0 +/-0.5 
but 5.0 +/- 1.0 is acceptable. Any significant jump or change in this number from one calibration to the next 
usually indicates a problem with the calibration and/or sensor. If you are sure that your calibration standard is 
good and your calibration process is correct, then your sensor may need to be cleaned.  

Cleaning the Conductivity Sensor 
The openings that allow sample access to the conductivity electrodes should be cleaned regularly. The small 
cleaning brush included in the Maintenance Kit is intended for this purpose. Dip the brush in clean water and 
insert it into each hole 10 to 12 times. In the event that deposits have formed on the electrodes, it may be 
necessary to use a mild detergent (laboratory grade soap or bathroom foaming tile cleaner) with the brush. Rinse 
thoroughly with clean water, then check the response and accuracy of the conductivity sensor with calibration 
solution. 

Quatro Cables 
Quatro cables have a replaceable combination conductivity/temperature sensor (p/n 5560). All other Pro Plus 
cables have integral conductivity sensors. If using a Quatro cable and your conductivity sensor is not calibrating 
or is reading > 3 uS/cm in dry air after being cleaned, remove the conductivity/temperature sensor from the 
cable. The Pro Plus should read < 3 uS/cm for conductivity (not specific conductance) without a conductivity 
sensor installed. If the instrument is reading > 3 uS/cm without a sensor installed, the conductivity/temperature 
port on the cable may be contaminated. Refer to the Cleaning the Sensor Port section of this document for 
information on how to clean the port. 
 
If the conductivity measurement continues to read more than 3 uS/cm without a conductivity/temperature sensor 
installed, there may be a problem with the cable and/or instrument. In this case, contact your local YSI 
Representative or a YSI Authorized Service Center.   

Other Pro Plus Cables 
If your conductivity sensor is not calibrating or is reading > 3 uS/cm in dry air after performing a sensor cleaning, 
contact your local YSI Representative or a YSI Authorized Service Center.   
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pH 
The pH calibration should be verified every day the instrument is used. However, a new pH sensor may be 
capable of holding its calibration for several days.   
 

CALIBRATION TIPS 

1. If using a pH sensor in a 6051010 or Quatro cable, calibrate the sensor in port 1 prior to calibrating the 
sensor in port 2. The sensor in port 2 uses the reference of the sensor installed in port 1. Therefore, it is 
important to verify that the port 1 sensor is working properly before calibrating the port 2 sensor. See pH 
Troubleshooting Tips for additional info.   

2. The pH sensor can be calibrated with up to six calibration points.   
3. Calibration can be accomplished in any buffer order.   
4. pH 7 buffer should be used regardless of how many calibration points you use; however, it does not have to 

be the first point. 
5. In most cases, a two-point calibration is all that is required (4 and 7 or 7 and 10). You can bracket the 

expected in-situ pH values. Use a three-point calibration with 4, 7 and 10 if the in-situ pH values are 
unknown or if you expect the in-situ values to be on both sides of the pH scale.   

6. Rinse the sensors and cal cup with a small amount of pH buffer. Fill the cup so that the pH sensor tip and the 
temperature sensor are submerged in buffer.  

7. If necessary, highlight the Calibration Value and enter the pH value of the buffer solution. Note:  The Pro 
Plus has auto buffer recognition which can be set to USA (4, 7, 10) or NIST (4.01, 6.86, 9.18) buffer values in 
the pH Sensor Setup menu.    

8. Record the pH millivolts for each calibration point. The acceptable mV outputs for each buffer are shown 
below. 

pH 7 mV value =  0 mV +/- 50 mV 
pH 4 mV value = +165 to +180 from 7 buffer mV value                                                        
pH 10 mV value = -165 to -180  from 7 buffer mV value 
• A value of +50 or -50 mVs in buffer 7 does not indicate a bad sensor.   
• The mV span between pH 4 and 7 and 7 and 10 mV values should be  ≈ 165 to 180 mV. 177 is the 

ideal distance. The slope can be 55 to 60 mV per pH unit with an ideal of 59 mV per pH unit.   
• If the mV span between pH 4 and 7 or 7 and 10 drops below 160, clean the sensor and try to 

recalibrate.   
9. Wait for the pH to stabilize in the each buffer and then press enter to accept each calibration point.   
10. Rinse the sensor and cal cup with a small amount of the next buffer between calibration points. 
11. After pressing enter to accept your last calibration point, press cal  to complete the calibration. Otherwise 

you will continue calibrating up to 6 calibration points.   
12. If you receive a warning message stating that the calibration is questionable, do not continue with the 

calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your pH readings will be erroneous. Typical causes for this error message include:  
incorrect Sensor/Port setup in the instrument, a dirty sensor or bad buffer solution. 

13. After accepting a good calibration, navigate to the GLP file and check the pH Slope and Slope % of ideal. A 
good slope should be between 55 and 60 mVs while the ideal is 59 mV. If the slope drops below 53, the 
sensor should be reconditioned and recalibrated.   

 

TROUBLESHOOTING TIPS 

Typical working life for pH sensors is approximately 12-24 months depending on usage, storage and 
maintenance. Proper storage and maintenance generally extends the sensor’s working life.  
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Clean and recondition the sensor if a slow response in the field has been reported or if it takes more than 90 
seconds to stabilize in pH buffer. 
 
If you get an error message during a pH calibration, check the following: 
 
1. Ensure the pH buffers are good and not expired 
2. Ensure that the pH sensor is installed in the correct port of the cable and the correct ISE is enabled in the 

Sensor Setup menu.   
a. If using a pH or pH/ORP combo sensor in a 6051020 cable, ensure the sensor is installed in port 1. 
b. If using a pH or pH/ORP combo sensor in a 60510, 6051020 or 6051030 cable, pH should be 

enabled in ISE1 of the instrument’s Sensor Setup menu. 
c. If using a pH sensor in a 6051010 or Quatro cable, check to see if the pH sensor is installed in port 1 

or port 2. If the pH sensor is installed in port 1, enable pH in ISE1 of the Sensor Setup menu. If the 
pH sensor is installed in port 2, enable pH in ISE2 of the Sensor Setup menu. Note:  It is not 
recommended to use a pH/ORP combo sensor in 6051010 or Quatro cables. If using a pH/ORP 
combo sensor in a 6051010 or Quatro cable, ORP will not be measured or reported.   

3. If using a 6051010 or Quatro cable, you must have a sensor installed in port 1 for port 2 to operate.  
Additionally, ensure that the sensor installed in port 1 is in good working order. In 6051010 and Quatro 
cables, the sensors installed in port 1 and port 2 use the reference from the sensor installed in port 1 only.  
Therefore, if the sensor installed in port 1 is not working properly, the readings from the sensor installed in 
port 2 will be erroneous. For greatest ease, install a pH sensor in port 1 of both 6051010 and Quatro cables 
and your other ISE sensor in port 2.   

4. If you continue to get error messages during calibration, clean and recondition the sensor.   

Cleaning and Reconditioning the pH, ORP or pH/ORP Sensor 
If the pH or pH/ORP sensor has been allowed to dry out or has been stored in distilled or deionized water for an 
extended period of time, soak the sensor in buffer 4 overnight to try and restore functionality.   
 
Cleaning is required whenever deposits or contaminants appear on the glass and/or platinum surfaces or when 
the sensor’s response slows. The cleaning can be chemical and/or mechanical. 
 
Removing the sensor from the cable may make cleaning easier. Initially, moisten a soft clean cloth, lens cleaning 
tissue or cotton swab to remove all foreign material from the glass bulb and/or platinum button. Then use a 
moistened cotton swab to carefully remove any material that may be blocking the reference electrode junction of 
the sensor. CAUTION: When using a cotton swab, be careful NOT to wedge the swab between the guard and 
the glass sensor. If necessary, remove cotton from the swab tip, so that the cotton can reach all parts of the 
sensor tip without stress. You can also use a pipe cleaner for this cleaning if more convenient.  
 
If good pH and/or ORP response is not restored, perform the following additional procedure: 

 
1. Soak the sensor for 10-15 minutes in clean water containing a few drops of commercial dishwashing liquid. 
2. GENTLY clean the glass bulb and platinum button by rubbing with a cotton swab soaked in the cleaning 

solution. 
3. Rinse the sensor in clean water, wipe with a cotton swab moistened with clean water, and then re-rinse with 

clean water. 
 
If good pH and/or ORP response is still not restored, perform the following additional procedure: 
1. Soak the sensor for 30-60 minutes in one molar (1 M) hydrochloric acid (HCl). This reagent can be 

purchased from most lab supply distributors. Be sure to follow the safety instructions included with the acid. 
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2. Rinse the sensor in clean water, wipe with a cotton swab moistened with clean water (not DI water), and then 
re-rinse with clean water. To be certain that all traces of the acid are removed from the sensor crevices, soak 
the sensor in clean tap water for about an hour with occasional stirring. 

 
If biological contamination of the reference junction is suspected or if good response is not restored by the above 
procedures, perform the following additional cleaning step: 
 
CAUTION:  Do not mix the acid from the previous step with the chlorine bleach in the following step. A toxic 
gaseous product can form from the reaction between the acid and the chlorine bleach. Be certain to copiously 
rinse the sink and drain system of acid after its disposal and before the disposal of chlorine bleach.    
 
1. Soak the sensor for approximately 1 hour in a 1:1 dilution of commercially available chlorine bleach. 
2. Rinse the sensor with clean water and then soak for at least 1 hour in clean tap water with occasional stirring 

to remove residual bleach from the junction. (If possible, soak the sensor for a period of time longer than 1 
hour in order to be certain that all traces of chlorine bleach are removed.) Then re-rinse the sensor with clean 
water and retest. 

 
Prior to reinstalling the sensor, dry the port and sensor connector with compressed air. If you suspect port 
contamination, follow the instructions in the Cleaning a Sensor Port section of this document before reinstalling 
the sensor.     
 
If your pH sensor is still not calibrating after performing a sensor cleaning, contact your local YSI Representative 

r a YSI Authorized Service Center.   o
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ORP 
The ORP calibration should be verified every day the instrument is used. However, a new ORP sensor may be 
capable of holding its calibration for several days. 
 

CALIBRATION TIPS 

1. If using a pH/ORP combination sensor, calibrate pH first to ensure it is working. 
2. If using an ORP sensor in a 6051010 or Quatro cable, calibrate the sensor in port 1 prior to calibrating the 

sensor in port 2. The sensor in port 2 uses the reference of the sensor installed in port 1. Therefore, it is 
important to verify that the port 1 sensor is working properly before calibrating the port 2 sensor. See ORP 
Troubleshooting Tips for additional info.   

3. Rinse the sensors and cal cup with a small amount of ORP calibration solution. Fill the cup so that the ORP 
sensor tip and the temperature sensor are submerged in solution. 

4. Enter the calibration value per the temperature reading. The value of ORP calibration solution is greatly 
affected by temperature. The ORP solution should include a chart of solution values per temperature. If not, 
contact the supplier of the ORP solution to obtain this information. The Pro Series ORP sensors use a 
Ag/AgCl 3.5 M KCl reference. Be sure the value you enter is for this type of reference. If using the YSI Zobell 
calibration solution, the Pro Plus will automatically determine the calibration value.   

5. Wait for the readings to stabilize and then press enter to accept the calibration. 
6. If you receive a warning message stating that the calibration is questionable, do not continue with the 

calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your ORP readings will be erroneous. Typical causes for this error message 
include:  incorrect Sensor/Port setup in the instrument, a dirty sensor or bad calibration solution. 

 

TROUBLESHOOTING TIPS 

Typical working life for ORP sensors is approximately 12-24 months depending on usage, storage and 
maintenance. Proper storage and maintenance generally extends the sensor’s working life.  
 
Clean and recondition the sensor if the sensor exhibits a slow response in Zobell solution, i.e. it takes more than 
90 seconds to stabilize when placed in Zobell.   
 
If you get error messages during an ORP calibration, check the following: 
 
1. Ensure the ORP calibration solution is good and not expired. 
2. Ensure that the ORP sensor is installed in the correct port of the cable and the correct ISE is enabled in the 

Sensor Setup menu.   
a. If using an ORP or pH/ORP combo sensor in a 6051020 cable, ensure the sensor is installed in port 

1.   
b. If using an ORP sensor in a 60510, 6051020 or 6051030 cable, ORP should be enabled in ISE1 of 

the instrument’s Sensor Setup menu.   
c. If using a pH/ORP combo sensor in a 60510, 6051020 or 6051030 cable, ORP should be enabled in 

ISE2 of the instrument’s Sensor Setup menu. 
d. If using an ORP sensor in a 6051010 or Quatro cable, check to see if the ORP sensor is installed in 

port 1 or port 2. If the ORP sensor is installed in port 1, enable ORP in ISE1 of the Sensor Setup 
menu.  If the ORP sensor is installed in port 2, enable ORP in ISE2 of the Sensor Setup menu.   

5. If using a pH/ORP combo sensor in a 6051010 or Quatro cable, ORP will not be measured or reported.    
6. If using a 6051010 or Quatro cable, you must have a sensor installed in port 1 for port 2 to operate. 

Additionally, ensure that the sensor installed in port 1 is calibrated and in good working order. In 6051010 
and Quatro cables, the sensors installed in port 1 and port 2 use the reference from the sensor installed in 
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port 1 only. Therefore, if the sensor installed in port 1 is not working properly, the readings from the sensor 
installed in port 2 will be erroneous.   

7. If you continue to get error messages during calibration, clean and recondition the sensor per the instructions 
in the pH Troubleshooting section of this document. If you suspect port contamination, follow the instructions 
in the Cleaning a Sensor Port section before reinstalling the sensor. 

8. If you continue to have problems, you can check the offset of the ORP sensor by performing a factory reset 
to the ORP sensor. After resetting the sensor, compare the ORP mV readings in Zobell solution to the 
calibration value.  The difference between values should be less than 100 mVs. If the difference is 80 mVs or 
higher, consider replacing the sensor as it is nearing the end of its life span.   
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Dissolved Oxygen 
The dissolved oxygen sensor should be calibrated every day the instrument is used. It is not necessary to 
calibrate in both % and mg/L or ppm. Calibrating in % will simultaneously calibrate mg/L and ppm and vice versa.   

CALIBRATION TIPS  

1. The Pro Plus can be calibrated in air-saturated water, water-saturated air or against a Winkler Titration. You 
can perform a 1 or 2 point DO calibration. A 2 point calibration includes 1 point in a zero oxygen environment 
and the 2nd point at full saturation.   

2. For both ease of use and accuracy, YSI recommends that you perform a 1 point calibration in water-
saturated air.   

3. Make sure that there is a good membrane with fresh electrolyte (O2 probe solution) installed on the DO 
sensor. The membrane should be clean and free of wrinkles. There should not be any air bubbles present 
under the membrane. Membranes should be changed regularly and generally last 2-8 weeks depending on 
use and storage.   

4. To perform a 1 point calibration in water-saturated air, place the sensor in a 100% humid environment. This 
can be accomplished several ways: 

a. For the 60520 and 6052030 cables, moisten the sponge in the gray calibration sleeve with a small 
amount of clean water and place it over the sensor guard.   

b. For the 6051020 and Quatro cables, place a small amount of water in the calibration/storage cup and 
place it over the sensors. When screwing the calibration cup onto the sensor bulkhead, only engage 
one or two threads. Do not screw the calibration cup completely onto the sensor bulkhead. The goal 
is to have air exchange between inside and outside the calibration cup.   

The sponge and calibration sleeve/cup should be clean since bacterial growth may consume oxygen and 
interfere with the calibration. Be sure the sensor is in air, not water, and that there are not any water droplets 
on the membrane or temperature sensor.   

5. After entering the % calibration mode, wait approximately 5 to 15 minutes for the storage container to 
become completely saturated and, if using a polarographic sensor, to allow the sensor to stabilize. 

6. Salinity affects the ability of water to hold oxygen and is used by the instrument to calculate DO mg/L (ppm). 
The Salinity value displayed near the top of the DO calibration screen is either the salinity correction value 
entered in the Sensor menu or the Salinity value as measured by the conductivity sensor in use. If you are 
using a conductivity sensor, ensure that it is calibrated and reading correctly in order to obtain accurate DO 
mg/L (ppm) measurements. If you are not using a conductivity sensor, the Salinity correction value should be 
the salinity of the water you will be testing. Highlight Salinity and press enter to modify this setting if 
necessary. The salinity of fresh water is typically 0-0.5 ppt and seawater is typically 35 ppt. 

7. After accepting the calibration, navigate to the GLP menu and record the DO sensor’s value (sensor current 
in uA). The acceptable sensor currents when calibration is performed at 25°C, in a 100% saturated air 
environment at 760 mmHg are: 

 1.25 mil PE membrane (yellow membrane): Average 6.15 uA (min. 4.31 uA, max. 8.00 uA) 
 2.0 mil PE membrane (blue membrane): Average 3.38 uA (min. 2.37 uA, max. 4.40 uA) 
 1 mil Teflon membrane: Average 16.29 uA (min. 11.40 uA, max. 21.18 uA) 
8. If you receive a warning message stating that the calibration is questionable, do not continue with the 

calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your DO readings will be erroneous. Typical causes of a calibration error message 
include:  incorrect sensor, membrane or port setup in the instrument, incorrect barometric pressure 
information, a bad membrane or a sensor that needs reconditioned.   
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TROUBLESHOOTING TIPS 

1. Ensure that the correct sensor type and membrane type are enabled in the Sensor Setup Menu. Galvanic 
sensors have a gray probe body and Polarographic sensors have a black probe body.   

2. If using a 6051020 cable, ensure that the DO sensor is installed in port 2. If using a Quatro cable, ensure that 
the DO sensor is installed in the port labeled DO.   

3. Ensure the Pro Plus barometer is reading accurately. The DO % Saturation calibration uses the instrument’s 
barometric pressure reading for the DO % calibration. If the barometer is not reading accurately, the 
calibration will be erroneous. The barometer should be reading true barometric pressure. If you suspect the 
barometer reading is incorrect, calibrate the barometer and then recalibrate the DO sensor. Laboratory 
barometer readings are usually “true” (uncorrected) values of air pressure and can be used “as is” for 
barometer calibration. Weather service readings are usually not “true”, i.e., they are corrected to sea level, 
and therefore cannot be used until they are “uncorrected”. An approximate formula for this “uncorrection” is:  
True BP in mmHg = Corrected BP in mmHg – [2.5 * (Local Altitude in ft. above sea level/100)] 

4. Install a new membrane with fresh electrolyte onto the DO sensor.  Ensure you are using the correct 
electrolyte solution. Polarographic sensors use electrolyte that is in a white labeled bottle (KCl/Na2SO4). 
Galvanic sensors use electrolyte that is in a blue labeled bottle (NaCl).   

5. Recondition the DO sensor and then install a new membrane.   
6. If you suspect port contamination, remove the sensor and follow the instructions in the Cleaning a Sensor 

Port section. 
7. If you continue to have trouble calibrating the DO sensor, contact your local YSI Representative or a YSI 

Authorized Service Center.  

Membrane Cap Installation 
The DO membrane and electrolyte solution (O2 solution) should be changed once every 2-8 weeks depending 
on use and storage. In addition, the membrane and electrolyte solution should be changed if (a) bubbles are 
visible under the membrane; (b) significant deposits of dried electrolyte are visible on the membrane; or (c) if the 
sensor shows unstable readings or other sensor-related symptoms. To install a new membrane cap follow these 
instructions: 

1. Remove the sensor guard or cal cup to access the sensor tip. 
 

2. Unscrew and remove any old membrane cap by holding the sensor when unscrewing 
the membrane cap. Discard the used membrane cap. 

 
3. Thoroughly rinse the sensor tip with distilled or DI water. 

 
4. Fill a new membrane cap with the appropriate electrolyte solution that has been 

prepared according to the directions on the bottle. Polarographic sensors use 
electrolyte that is in a white labeled bottle (KCl/Na2SO4). Galvanic sensors use 
electrolyte that is in a blue labeled bottle (NaCl). Be very careful not to touch 
the membrane surface during this process. Lightly tap the side of the 
membrane cap to release air bubbles that may be trapped. 

 
 

5. Thread the membrane cap onto the sensor. It is normal for a small amount of electrolyte 
to overflow. 
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Reconditioning the DO Sensor 
 

 

Polarographic Sensors - Model # 605203 
Due to the chemical reaction taking place under the membrane, deposits will form on the gold cathode and silver 
anode. The gold cathode will begin to appear dull and the silver anode will turn dark in color. This discoloration is 
normal; however, it is recommended that you remove the deposits as needed. Perform the following cleaning 
procedures to remove the deposits if 1.) You have troubles calibrating the sensor or the DO readings are 
unstable; and 2.) Changing a membrane does not correct the problem.    
 
Silver Anode: 
After extended use, a layer of Silver Chloride (AgCl) builds up on the silver anode reducing the sensitivity of the 
sensor. The anode must be cleaned to remove this layer and restore proper performance. The cleaning can be 
chemical and/or mechanical: 
 
Chemical cleaning: Remove the membrane cap and rinse the electrodes with deionized or distilled water. Soak 
the sensing electrode section of the sensor in a 14% ammonium hydroxide solution for 2 to 3 minutes or in a 3% 
ammonia solution overnight for 8-12 hours (most household ammonia cleaners are typically around 3%). Rinse 
heavily in cool tap water followed by a thorough rinsing with distilled or deionized water. The anode should then 
be thoroughly wiped with a wet paper towel to remove the residual layer from the anode. Trapping residual 
ammonia under the new membrane cap can quickly tarnish the electrode and/or give false readings. 
 
Note:  Chemical cleaning should be performed as infrequently as possible (1 or 2 times per year depending on 
use). First attempt a membrane change and recalibrate. If a new membrane does not resolve the problem, then 
proceed with cleaning.  
 
After performing a chemical cleaning, perform a mechanical cleaning on both the anode and cathode.   
 
Mechanical cleaning: In order to sand the silver anode along the shaft of the sensor, remove the membrane and 
hold the sensor in a vertical position. Wet 400 grit wet/dry sand paper with a small amount of clean water then 
gently wrap it around the sensor anode and twist it a few times to lightly sand the anode (the goal is to sand off 
any build-up without scratching or removing layers of the anode itself). Usually, 3 to 4 twists of the sanding disk 
are sufficient to remove deposits. However, in extreme cases, more sanding may be required to remove all of the 
deposits. 
 
After completing the sanding procedure, repeatedly rinse the electrode with clean water and wipe with lens 
cleaning tissue to remove any grit left by the sanding disk. Thoroughly rinse the entire tip of the sensor with 
distilled or deionized water and install a new membrane. 
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Gold Cathode:   
For correct sensor operation, the gold cathode must be textured properly. It can become tarnished or plated with 
silver after extended use. Never use chemicals or abrasives not recommended or supplied by YSI.  
 
First dry the sensor tip completely with lens cleaning tissue. Wet 400 grit wet/dry sand paper with a small amount 
of clean water and place it face up in the palm of your hand. Next, with your free hand, hold the sensor in a 
vertical position, tip down. Place the sensor tip directly down on the sanding disk and twist it in a circular motion 
to sand the gold cathode. The goal is to sand off any build-up and to lightly scratch the cathode to provide a 
larger surface area for the electrolyte solution under the membrane. Usually, 3 to 4 twists of the sanding disk are 
sufficient to remove deposits and for the gold to appear to have a matte finish. Rinse thoroughly and wipe the 
gold cathode with a wet paper towel before putting on a new membrane cap.   
 
Note:  Be sure to: (1) Only use fine 400 grit wet/dry sand paper and (2) Sand as mentioned in the above 
procedures. Not adhering to either of these instructions can damage the electrodes. If this procedure is 
unsuccessful, as indicated by improper DO sensor performance, contact your local YSI Representative or a YSI 
Authorized Service Center. 

Galvanic Sensors – Model # 605202 
The Galvanic dissolved oxygen sensor is continuously reducing oxygen even when the Pro Plus is turned off. 
This factor allows the sensor to be used with no warm-up time as soon as the instrument is powered on. 
However, because the sensor is “on” all the time, some solid from the oxidation of the zinc anode will form in the 
electrolyte within 1-2 weeks of activation. The Galvanic electrolyte solution will appear milky white after use but 
this will not affect the accuracy of the sensor unless there is excessive build up which may result in jumpy 
readings. Otherwise, the color change is acceptable and normal as long as DO readings remain stable. The rate 
of solid formation is dependent on the type of membrane installed. The formation of solids typically form more 
rapidly with the 5912 (black 1 mil Teflon), less rapid with 5913 (yellow 1.25 mil PE), and least rapid with 5914 
(blue 2 mil PE). 
 
When changing the membrane, rinse the anode and cathode with distilled or deionized water and wipe with a 
clean paper towel. If white deposits are evident on the anode after rinsing and wiping, remove the deposits by 
sanding the anode with 400 grit wet/dry sand paper following the “Mechanical Cleaning” instructions under the 
Polarographic Silver Anode maintenance section. If there are deposits on the cathode, sand the cathode with 
400 grit wet/dry sand paper following the maintenance instructions listed for the Polarographic Gold Cathode.   

 
Note:  Do not perform the Polarographic chemical cleaning on a Galvanic sensor.   
 
If this procedure is unsuccessful, as indicated by improper sensor performance, contact your local YSI 
Representative or a YSI Authorized Service Center. 
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Ammonium 
The ammonium sensor should be calibrated every day the instrument is used. The ammonium sensor should 
only be used in fresh water (salinity < 2 ppt) and to depths of 55 feet (17 meters) of water.   
 
Ammonia is calculated from the ammonium, temperature and pH readings. pH greatly affects the ammonia 
calculation. Therefore, for highest accuracy in the ammonia calculation, be sure to use a pH sensor in 
conjunction with an ammonium sensor during measurements. If a pH sensor is not in use, the instrument will 
assume the sample is neutral (pH 7) for the calculation. 
 

CALIBRATION TIPS 

1. If using an ammonium sensor with either a pH or ORP sensor on a 6051010 or Quatro cable, install the pH 
or ORP sensor in port 1 and the ammonium sensor in port 2.   

2. If using an ammonium sensor on a 6051010 or Quatro cable, calibrate the sensor in port 1 prior to calibrating 
the sensor in port 2. The sensor in port 2 uses the reference of the sensor installed in port 1. Therefore, it is 
important to verify that the sensor in port 1 is working properly before calibrating the sensor in port 2. See 
ammonium Troubleshooting Tips for additional information on port configuration.   

3. Exposure to the high ionic content of pH buffers can cause a significant, but temporary, drift in the 
ammonium sensor. Therefore, if calibrating a pH sensor, either: 

a. Remove the ammonium sensor from the cable bulkhead and plug the port. After pH calibration is 
complete, reinstall the ammonium sensor and proceed with its calibration with no stabilization delay.  

 Or,  
b. Calibrate pH first, immersing both sensors in the pH buffers. After calibrating pH, place the sensors 

in 100 mg/L ammonium standard and monitor the reading. Usually, the reading starts low and may 
take awhile to reach a stable value. When it does, proceed with the calibration. This may take 
several hours.   

4. The ammonium sensor can be calibrated with up to three calibration points. For highest accuracy, perform a 
two point calibration with 1 and 100 mg/L standards within 10°C of your sample temperature.   

5. Rinse the sensors and cal cup with a small amount of ammonium solution (1 mg/L for the first point and 100 
mg/L for the second point). Fill the cup so that the ammonium sensor tip and the temperature sensor are 
submerged in solution. If using a Quatro cable or 6051030 cable, ensure that the conductivity sensor is also 
submerged in the calibration solution. The salinity reading from the conductivity sensor is used in the 
algorithm for the ammonium measurement.   

6. After entering the calibration screen, change the calibration value if necessary.   
7. If not using a conductivity sensor, enter the salinity value of the calibration standard. After calibration, change 

the salinity correction value to the salinity value of the water you will be testing in the field in order to obtain 
the most accurate ammonium measurement. You can change the salinity correction value in the Sensor 
menu. As mentioned, the Ammonium sensor should only be used in fresh water salinity < 2 ppt). The salinity 
of fresh water is typically 0 to 0.5 ppt.     

8. Record the NH4 millivolts for each calibration point. The acceptable mV outputs for each calibration solution 
are shown below. 

 NH4 1 mg/L = 0 mV +/- 20 mV (new sensor only) 
 NH4 100 mg/L = 90 to 130 mV > 1 mg/L mV value   

• The mV span between 1 mg/L and 100 mg/L values should be  ≈ 90 to 130 mV.  The slope should be 
45 to 65 mV per decade.   

9. Wait for the ammonium and temperature readings to stabilize in each calibration solution and then press 
enter to accept each calibration point.   

10. Rinse the sensor and cal cup between calibration points with a small amount of the next buffer. 
11. After pressing enter to accept your last calibration point, press cal  to complete the calibration.  Otherwise 

you will continue calibrating up to 3 calibration points.   
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12. If you receive a warning message stating that the calibration is questionable, do not continue with the 
calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your ammonium and ammonia readings will be erroneous. Typical causes for this 
error message include:  incorrect Sensor/Port setup in the instrument, a dirty sensor or bad buffer solution. 

Preparing Ammonium Calibration solution 
We recommend using YSI calibration solutions whenever possible. However, qualified users can save cost by 
following these recipes for 1 and 100 mg/L standards. Other concentrations can be made by altering the amount 
of ammonium chloride.  All other ingredient concentrations should remain unchanged. It is important to note that 
some of these chemicals are hazardous and therefore, the standards should only be prepared by qualified 
chemists in laboratories where proper safety precautions are possible. It is the responsibility of the user to obtain 
and study the MSDS for each chemical and to follow the required instructions with regard to handling and 
disposal of these materials. 
 
You will need: solid Ammonium Chloride or a certified 100 mg/L NH4

+-N from a supplier, Lithium Acetate 
Dihydrate, concentrated hydrochloric acid, high purity water, a good quality analytical balance, a 1000 ml 
volumetric flask, accurate volumetric measuring devices for 100 ml and 10 ml of solution, and a 1000 ml glass or 
plastic storage vessels. (Caution: Hydrochloric acid is highly corrosive and toxic and should therefore be 
handled with extreme care in a well-ventilated fume hood. The user could also add the equivalent amount 
of a less-hazardous, more dilute sample of the acid if preferred.) 
 
100 mg/L Standard:  Accurately weigh 0.3817 g of ammonium chloride and transfer quantitatively into a 1000 ml 
volumetric flask. Add 2.6 g of lithium acetate dihydrate to the flask. Add approximately 500 ml of distilled or 
deionized water to the flask, swirl to dissolve all of the reagents and then dilute to the volumetric mark with 
distilled or deionized water. Mix well by repeated inversion and then transfer the 100 mg/L standard to a storage 
bottle. Add 3 drops of concentrated hydrochloric acid to the bottle, then seal and agitate to assure homogeneity. 
Alternatively, 100 ml of certified 100 mg/L NH4

+-N standard can be used in place of the solid ammonium chloride. 
 
1 mg/L Standard: Accurately measure 10.0 ml of the above 100 mg/L standard solution into a 1000 ml 
volumetric flask. Add 2.6 g of lithium acetate dihydrate to the flask. Add approximately 500 ml of distilled or 
deionized water, swirl to dissolve the solid reagents and then dilute to the volumetric mark with water. Mix well by 
repeated inversion and then transfer the 1 mg/L standard to a storage bottle. Add 3 drops of concentrated 
hydrochloric acid to the bottle, then seal and agitate to assure homogeneity. 
 

TROUBLESHOOTING TIPS 

Typical working life for ammonium sensors is approximately 3-6 months depending on use, storage and 
maintenance.  Proper storage and maintenance generally extends the sensor’s working life.  
 
If you get error messages during an ammonium calibration, check the following: 
1. Ensure the ammonium solutions are good and not expired 
2. Ensure that the ammonium sensor is installed in the correct port of the cable and the correct ISE is enabled 

in the Sensor Setup menu.   
a. If using an ammonium sensor in a 6051020 cable, ensure the sensor is installed in port 1. 
b. If using an ammonium sensor in a 60510, 6051020 or 6051030 cable, ammonium should be enabled 

in ISE1 in the instrument’s Sensor Setup menu. 
c. If using an ammonium sensor in a 6051010 or Quatro cable, check to see if the ammonium sensor is 

installed in the port 1 or port 2. If the ammonium sensor is installed in port 1, enable ammonium in 
ISE1 of the Sensor Setup menu. If the ammonium sensor is installed in port 2, enable ammonium in 
ISE2 of the Sensor Setup menu. Note:  If using with a pH or ORP sensor, it is recommended to 
install the pH or ORP sensor in port 1 and the ammonium sensor in port 2.  
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3. If using a 6051010 or Quatro cable, you must have a sensor installed in port 1 for port 2 to operate. 
Additionally, ensure that the sensor installed in port 1 is in good working order. In 6051010 and Quatro 
cables, the sensors installed in port 1 and port 2 use the reference from the sensor installed in port 1 only. 
Therefore, if the sensor installed in port 1 is not working properly, the readings from the sensor installed in 
port 2 will be erroneous as well.   

4. If you continue to get error messages during calibration, clean the sensor.   
5. If you continue to get error messages during calibration, soak the sensor in 100 mg/L ammonium standard 

for several hours or overnight.   
6. If you suspect port contamination, follow the instructions in the Cleaning a Sensor Port section. 
7. If you continue to have trouble calibrating the ammonium sensor, contact your local YSI Representative or a 

YSI Authorized Service Center.  

Cleaning the Ammonium Sensor  
The ammonium sensor uses a PVC membrane. As always, when handling a sensor, care should be taken to 
avoid damaging the membrane. After extensive use, the membranes may become coated with a deposit or 
scoured with fine scratches which may cause a slow or reduced response (low slope) or unstable readings.  
Deposits may be removed with a fine jet of deionized water or rinsing in alcohol followed by soaking in 100 mg/L 
ammonium calibration standard.   
 
The sensor may require soaking in the high ammonium calibration solution to recover its performance. Soak in 
100 mg/L for several hours or overnight.   
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Nitrate 
The nitrate sensor should be calibrated every day the instrument is used. The nitrate sensor should only be used 
in fresh water (salinity < 2 ppt) and to depths of 55 feet (17 meters) of water.   
 

CALIBRATION TIPS 

1. If using a nitrate sensor with either a pH or ORP sensor on a 6051010 or Quatro cable, install the pH or ORP 
sensor in port 1 and the nitrate sensor in port 2.   

2. If using a nitrate sensor on a 6051010 or Quatro cable, calibrate the sensor in port 1 prior to calibrating the 
sensor in port 2. The sensor in port 2 uses the reference of the sensor installed in port 1. Therefore, it is 
important to verify that the sensor in port 1 is working properly before calibrating the sensor in port 2. See 
nitrate Troubleshooting Tips for additional information on port configuration.   

3. Exposure to the high ionic content of pH buffers can cause a significant, but temporary, drift in the nitrate 
sensor. Therefore, if calibrating a pH sensor, either: 

a. Remove the nitrate sensor from the cable bulkhead and plug the port. After pH calibration is 
complete, reinstall the nitrate sensor and proceed with its calibration with no stabilization delay.  

 Or 
b. Calibrate pH first, immersing both sensors in the pH buffers. After calibrating pH, place the sensors 

in 100 mg/L nitrate standard and monitor the reading. Usually, the reading starts low and may take 
awhile to reach a stable value. When it does, proceed with the calibration. This may take several 
hours. 

4. The nitrate sensor can be calibrated with up to three calibration points. For highest accuracy, perform a two 
point calibration with 1 and 100 mg/L standards within 10°C of your sample temperature.   

5. Rinse the sensors and cal cup with a small amount of nitrate solution (1 mg/L for the first point and 100 mg/L 
for the second point). Fill the cup so that the nitrate sensor tip and the temperature sensor are submerged in 
solution. If using a Quatro cable or 6051030 cable, ensure that the conductivity sensor is also submerged in 
the calibration solution. The salinity reading from the conductivity sensor is used in the algorithm for the 
nitrate measurement.   

6. After entering the calibration screen, change the calibration value if necessary.   
7. If not using a conductivity sensor, enter the salinity value of the calibration standard. After calibration, change 

the salinity correction value to the salinity value of the water you will be testing in the field in order to obtain 
the most accurate nitrate measurement. You can change the salinity correction value in the Sensor menu.  
As mentioned, the nitrate sensor should only be used in fresh water (salinity < 2 ppt). The salinity of fresh 
water is typically 0 to 0.5 ppt.     

8. Record the NO3 millivolts for each calibration point. The acceptable mV outputs for each calibration solution 
are shown below. 

 NO3 1 mg/L = 200 mV +/- 20 mV (new sensor only) 
 NO3 100 mg/L = 90 to 130 mV < 1 mg/L mV value   

• The mV span between 1 mg/L and 100 mg/L values should be  ≈ 90 to 130 mV. The slope should be 
-45 to -65 mV per decade.   

9. Wait for the nitrate and temperature readings to stabilize in each calibration solution and then press enter to 
accept each calibration point.   

10. Rinse the sensor and cal cup between calibration points with a small amount of the next buffer. 
11. After pressing enter to accept your last calibration point, press cal  to complete the calibration. Otherwise 

you will continue calibrating up to 3 calibration points.   
12. If you receive a warning message stating that the calibration is questionable, do not continue with the 

calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your nitrate readings will be erroneous. Typical causes for this error message 
include:  incorrect Sensor/Port setup in the instrument, a dirty sensor or bad buffer solution. 
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Preparing Nitrate Calibration Solution 
We recommend using YSI calibration solutions whenever possible. However, qualified users can save cost by 
following these recipes for 1 and 100 mg/L nitrate standards. Other concentrations can be made by altering the 
amount of potassium nitrate. All other concentrations should remain unchanged. It is important to note that some 
of these chemicals are hazardous and therefore, the standards should only be prepared by qualified chemists in 
laboratories where proper safety precautions are possible. It is the responsibility of the user to obtain and study 
the MSDS for each chemical and to follow the required instructions with regard to handling and disposal of these 
materials. 
 
You will need:  Solid Potassium Nitrate or a certified 1000 mg/l NO-

3-N from a supplier, Magnesium Sulfate, high 
purity water, good quality analytical balance, 1000 ml volumetric flask, accurate volumetric measuring devices for 
100 ml, 10 ml and 1 ml of solution, and 1000 ml glass or plastic storage vessels. 
 
100 mg/L standard:  Accurately weigh 0.7222 g of anhydrous potassium nitrate and transfer quantitatively into a 
1000 ml volumetric flask. Add 1.0 g of anhydrous magnesium sulfate to the flask. Add approximately 500 ml of 
water to the flask, swirl to dissolve all of the reagents, and then dilute to the volumetric mark with distilled or 
deionized water. Mix well by repeated inversion and then transfer the 100 mg/L standard to a storage bottle. 
Rinse the flask extensively with water prior to its use in the preparation of the 1 mg/l standard. Alternatively, 100 
mL of certified 1000 mg/L NO-

3-N standard can be used in place of the solid potassium nitrate. 
 
1 mg/L standard:  Accurately measure 10.0 mL of the above 100 mg/L standard solution into a 1000 mL 
volumetric flask. Add 1.0 g of anhydrous magnesium sulfate to the flask. Add approximately 500 mL of distilled or 
deionized water, swirl to dissolve the solid reagents, and then dilute to the volumetric mark with water. Mix well 
by repeated inversion and then transfer the 1 mg/L standard to a storage bottle. 
 
Recipes are given for 1 and 100 mg/L. Other concentrations can be made by altering the amount of potassium 
nitrate. All other concentrations should remain unchanged. 
 

TROUBLESHOOTING TIPS 

Typical working life for nitrate sensors is approximately 3-6 months depending on use, storage and maintenance. 
Proper storage and maintenance generally extends the sensor’s working life.  
 
If you get error messages during a nitrate calibration, check the following: 
 
1. Ensure the nitrate solutions are good and not expired 
2. Ensure that the nitrate sensor is installed in the correct port of the cable and the correct ISE is enabled in the 

Sensor Setup menu.   
a. If using a nitrate sensor in a 6051020 cable, ensure the sensor is installed in port 1. 
b. If using a nitrate sensor in a 60510, 6051020 or 6051030 cable, nitrate should be enabled in ISE1 of 

the instrument’s Sensor Setup menu. 
c. If using a nitrate sensor in a 6051010 or Quatro cable, check to see if the nitrate sensor is installed in 

port 1 or port 2. If the nitrate sensor is installed in port 1, enable nitrate in ISE1 of the Sensor Setup 
menu. If the nitrate sensor is installed in port 2, enable nitrate in ISE2 of the Sensor Setup menu.  
Note:  If using with a pH or ORP sensor, it is recommended to install the pH or ORP sensor in port 1 
and the nitrate sensor in port 2.  

3. If using a 6051010 or Quatro cable, you must have a sensor installed in port 1 for port 2 to operate. 
Additionally, ensure that the sensor installed in port 1 is in good working order. In 6051010 and Quatro 
cables, the sensors installed in port 1 and port 2 use the reference from the sensor installed in port 1 only. 
Therefore, if the sensor installed in port 1 is not working properly, the readings from the sensor installed in 
port 2 will be erroneous as well.   
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4. If you continue to get error messages during calibration, clean the sensor.   
5. If you continue to get error messages during calibration, soak the sensor in 100 mg/L nitrate standard for 

several hours or overnight.   
6. If you suspect port contamination, follow the instructions in the Cleaning a Sensor Port section. 
7. If you continue to have trouble calibrating the nitrate sensor, contact your local YSI Representative or a YSI 

Authorized Service Center.  

Cleaning and Reconditioning the Nitrate Sensor  
The nitrate sensor uses a PVC membrane. As always, when handling a sensor, care should be taken to avoid 
damaging the membrane. After extensive use the membranes may become coated with a deposit or scoured 
with fine scratches which may cause a slow or reduced response (low slope) or unstable readings. Deposits may 
be removed with a fine jet of deionized water or rinsing in alcohol followed by soaking in 100 mg/L nitrate 
calibration standard.   
 
The sensor may require soaking in the high nitrate calibration solution to recover its performance. Soak in 100 
mg/L for several hours or overnight.   
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Chloride 
The chloride sensor should be calibrated every day the instrument is used. The chloride sensor should only be 
used in fresh water (salinity < 2 ppt) and to depths of 55 feet (17 meters) of water.   
 

CALIBRATION TIPS 

1. If using a chloride sensor with either a pH or ORP sensor on a 6051010 or Quatro cable, install the pH or 
ORP sensor in port 1 and the chloride sensor in port 2.   

2. If using a chloride sensor on a 6051010 or Quatro cable, calibrate the sensor in port 1 prior to calibrating the 
sensor in port 2. The sensor in port 2 uses the reference of the sensor installed in port 1. Therefore, it is 
important to verify that the sensor in port 1 is working properly before calibrating the sensor in port 2. See 
Chloride Troubleshooting Tips for additional information on port configuration.   

3. Exposure to the high ionic content of pH buffers can cause a significant, but temporary, drift in the chloride 
sensor. Therefore, if calibrating a pH sensor, either: 

c. Remove the chloride sensor from the cable bulkhead and plug the port. After pH calibration is 
complete, reinstall the chloride sensor and proceed with its calibration with no stabilization delay.  

 Or,  
d. Calibrate pH first, immersing both sensors in the pH buffers. After calibrating pH, place the sensors 

in 1,000 mg/L chloride standard and monitor the reading. Usually, the reading starts low and may 
take awhile to reach a stable value. When it does, proceed with the calibration. This may take 
several hours.   

4. The chloride sensor can be calibrated with up to three calibration points. For highest accuracy, perform a two 
point calibration with 10 and 1000 mg/L standards within 10°C of your sample temperature.   

5. Rinse the sensors and cal cup with a small amount of chloride solution (10 mg/L for the first point and 1,000 
mg/L for the second point). Fill the cup so that the chloride sensor tip and the temperature sensor are 
submerged in solution. If using a Quatro cable or 6051030 cable, ensure that the conductivity sensor is also 
submerged in the calibration solution. The salinity reading from the conductivity sensor is used in the 
algorithm for the chloride measurement.   

6. After entering the calibration screen, change the calibration value if necessary.   
7. If not using a conductivity sensor, enter the salinity value of the calibration standard. After calibration, change 

the salinity correction value to the salinity value of the water you will be testing in the field in order to obtain 
the most accurate chloride measurement. You can change the salinity correction value in the Sensor menu.  
As mentioned, the chloride sensor should only be used in fresh water (salinity < 2 ppt). The salinity of fresh 
water is typically 0 to 0.5 ppt.  

8. Record the Cl millivolts for each calibration point. The acceptable mV outputs for each calibration solution 
are shown below. 

 Cl 10 mg/L = 225 mV +/- 20 mV (new sensor only) 
 Cl 1,000 mg/L = 80 to 130 mV < 10 mg/L mV value   

• The mV span between 10 mg/L and 1000 mg/L values should be  ≈ 80 to 130 mV. The slope should 
be -40 to -65 mV per decade.   

9. Wait for the chloride and temperature readings to stabilize in each calibration solution and then press enter 
to accept each calibration point.   

10. Rinse the sensor and cal cup between calibration points with a small amount of the next buffer. 
11. After pressing enter to accept your last calibration point, press cal  to complete the calibration. Otherwise 

you will continue calibrating up to 3 calibration points.   
12. If you receive a warning message stating that the calibration is questionable, do not continue with the 

calibration. Instead, select ‘No’ and investigate what is causing the questionable results. If you accept a 
questionable calibration, your chloride readings will be erroneous. Typical causes for this error message 
include:  incorrect Sensor/Port setup in the instrument, a dirty sensor or bad buffer solution. 
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Preparing Chloride Calibration Solution 
The following recipes are provided for preparation of 10 and 1000 mg/L chloride reagents.   
 
It is important to note that some of the chemicals required for these solutions could be hazardous under some 
conditions. It is the responsibility of the user to obtain and study the MSDS for each chemical and to follow the 
required instructions with regard to handling and disposal of these chemicals. 
 
You will need:  Solid sodium chloride or a certified 1000 mg/L chloride solution from a supplier, magnesium 
sulfate, high purity water, a good quality analytical balance, 1000 ml volumetric flask, an accurate 10 ml 
measuring devices, and 1000 ml glass or plastic storage vessels.  
   
1000 mg/L standard:  Accurately weigh 1.655 grams of anhydrous sodium chloride and transfer into a 1000 ml 
volumetric flask. Add 0.5 grams of anhydrous magnesium sulfate to the flask. Add 500 ml of distilled or deionized 
water to the flask, swirl to dissolve all of the reagents, and then dilute to the volumetric mark with water. Mix well 
by repeated inversion and then transfer the 1000 mg/L standard to a storage bottle. Rinse the flask extensively 
with water prior to its use in the preparation of the 10 mg/L standard. Alternatively, simply add 0.5 grams of 
magnesium sulfate to a liter of a 1000 mg/L chloride standard from a certified supplier.   
 
10 mg/L standard:  Accurately measure 10 ml of the above 1000 mg/L standard solution into a 1000 ml 
volumetric flask. Add 0.5 grams of anhydrous magnesium sulfate to the flask. Add 500 ml of distilled or deionized 
water, swirl to dissolve the solid reagents, and then dilute to the volumetric mark with water. Mix well by repeated 
inversion and then transfer the 10 mg/L standard to a storage bottle.  
 

TROUBLESHOOTING TIPS 

Typical working life for chloride sensors is approximately 3-6 months depending on use, storage and 
maintenance. Proper storage and maintenance generally extends the sensor’s working life.  
 
If you get error messages during a chloride calibration, check the following: 
1. Ensure the chloride solutions are good and not expired 
2. Ensure that the chloride sensor is installed in the correct port of the cable and the correct ISE is enabled in 

the Sensor Setup menu.   
a. If using a chloride sensor in a 6051020 cable, ensure the sensor is installed in port 1. 
b. If using a chloride sensor in a 60510, 6051020 or 6051030 cable, chloride should be enabled in ISE1 

of the instrument’s Sensor Setup menu. 
c. If using a chloride sensor in a 6051010 or Quatro cable, check to see if the chloride sensor is 

installed in port 1 or port 2. If the chloride sensor is installed in port 1, enable chloride in ISE1 of the 
Sensor Setup menu. If the chloride sensor is installed in port 2, enable chloride in ISE2 of the Sensor 
Setup menu. Note:  If using with a pH or ORP sensor, it is recommended to install the pH or ORP 
sensor in port 1 and the chloride sensor in port 2.  

3. If using a 6051010 or Quatro cable, you must have a sensor installed in port 1 for port 2 to operate.  
Additionally, ensure that the sensor installed in port 1 is in good working order. In 6051010 and Quatro 
cables, the sensors installed in port 1 and port 2 use the reference from the sensor installed in port 1 only. 
Therefore, if the sensor installed in port 1 is not working properly, the readings from the sensor installed in 
port 2 will be erroneous as well.   

4. If you continue to get error messages during calibration, clean the sensor.   
5. If you continue to get error messages during calibration, soak the sensor in 1000 mg/L chloride standard for 

several hours or overnight.   
6. If you suspect port contamination, follow the instructions in the Cleaning a Sensor Port section. 
7. If you continue to have trouble calibrating the chloride sensor, contact your local YSI Representative or a YSI 

Authorized Service Center.  
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Cleaning and Reconditioning the Chloride Sensor  
The chloride sensor is considered a pellet membrane ISE. As always, when handling sensors, care should be 
taken to avoid damaging the membrane. This sensor can be regenerated by washing with alcohol and/or gently 
polishing with fine emery paper in a circular motion to remove any deposits or discoloration, then thoroughly 
washing with deionized water to remove any debris.   
 
The sensor may require soaking in the high chloride calibration solution to recover its performance.  Soak in 
1000 mg/L for several hours or overnight.   
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Installing and Uninstalling Sensors 
GENERAL PRECAUTIONS 

It is important that the entire sensor connector and cable connector be dry when installing, removing or replacing 
sensors. This will prevent water from entering the port. Once a sensor is removed, examine the connector inside 
the port. If any moisture is present, use compressed air to completely dry the connector or place directly in front 
of a steady flow of fresh air. If you suspect port contamination, follow the port cleaning procedures listed under 
Cleaning a Sensor Port.   
 
Remove sensors upside down (facing the ground) to help prevent water from entering the port upon removal. 
 
The instrument utilizes o-rings as seals to prevent water from entering the sensor ports. When the sensors are 
removed, the o-rings that provide the seal should be carefully inspected for contamination (e.g. debris, grit, etc.) 
and cleaned if necessary.   
 
If no dirt or damage to the o-rings is evident, wipe the o-rings with a lint free cloth or lens cloth to remove the old 
o-ring grease. Then, lightly apply new o-ring grease (provided in the maintenance kit) to the o-rings without 
removing them from their groove. If there is any indication of damage, the o-ring should be replaced with an 
identical o-ring. At the time of o-ring replacement, the entire o-ring assembly should be cleaned. 
 
Do not over-grease the o-rings. The purpose of the o-ring grease it to keep the o-ring in good condition.  Excess 
grease may collect grit particles that can compromise the seal. Excess grease can also cause the waterproofing 
capabilities of the o-ring to diminish, potentially causing leaks. If excess grease is present, remove it using a lens 
cloth or lint-free cloth.  
 
To remove the o-rings: 
Use a small, flat-bladed screwdriver or similar blunt-tipped tool to remove the o-ring from its groove. Do not use a 
sharp object to remove the o-rings. Using a sharp object could damage the o-ring groove which would allow 
water to enter the port resulting in permanent damage to the port and sensor. Check the o-ring and the groove 
for any excess grease or contamination. If contamination is evident, clean the o-ring and nearby plastic parts 
with lens cleaning tissue or equivalent lint-free cloth. Alcohol can be used to clean the plastic parts, but use only 
water and mild detergent on the o-ring itself.  Using alcohol on o-rings may cause a loss of elasticity and may 
promote cracking. Also, inspect the o-rings for nicks and imperfections. 
 
Before re-installing the o-rings, make sure to use a clean workspace, clean hands, and avoid contact with 
anything that may leave fibers on the o-ring or grooves. Even a very small amount of contamination (hair, grit, 
etc.) may cause a leak. 
  
To re-install the o-rings: 
Place a small amount of o-ring grease between your thumb and index finger. Draw the o-ring through the grease 
while pressing the fingers together to place a very light covering of grease to the o-ring. Place the o-ring into its 
groove making sure that it does not twist or roll.  Do no excessively stretch the o-ring during installation.   
  
Use your grease-coated finger to once again lightly go over the mating surface of the o-ring.   
 
Do not over-grease the o-rings. The excess grease may collect grit particles that can compromise the seal. 
Excess grease can also cause the waterproofing capabilities of the o-ring to diminish, potentially causing leaks. If 
excess grease is present, remove it using a lens cloth or lint-free cloth.  
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UNINSTALLING DO, PH, ORP, PH/ORP AND ISE SENSORS 

First, ensure that the entire sensor and cable bulkhead are clean and dry.  Remove sensors upside down (facing 
the ground) to help prevent water from entering the port upon removal. 
 
Simply unscrew the sensor from the cable by holding the sensor port end of the cable (bulkhead) in one hand 
and the sensor in the other hand. Twist the sensor counter-clockwise to unscrew the sensor from the port.   

INSTALLING DO, PH, ORP, PH/ORP AND ISE SENSORS 

First, ensure both the sensor connector and sensor port on the cable are clean and dry. If any moisture is 
present, use compressed air to completely dry the connector or place directly in front of a steady flow of fresh air.  
If you suspect port contamination, follow the port cleaning procedures listed under Cleaning a Sensor Port.   
 
To connect the sensor, grasp the sensor with one hand and the sensor port end of the cable (bulkhead) in the 
other. Push the sensor into the connector on the cable until it is properly seated and only one o-ring is visible. 
Failure to properly seat the sensor may result in damage. Twist the sensor clockwise to engage threads and 
finger tighten. Do not use a tool. This connection is waterproof. Please refer to the sensor installation sheet that 
is included with each sensor for detailed instructions. 
 

UNINSTALLING A CONDUCTIVITY/TEMPERATURE SENSOR IN A QUATRO CABLE 

First, ensure that the entire sensor and cable bulkhead are clean and dry. Remove sensors upside down (facing 
the ground) to help prevent water from entering the port upon removal. 
 
Remove the conductivity/temperature sensor using the installation tool to loosen the stainless steel retaining nut.  
Insert the tool into one of the holes in the stainless steel retaining nut. Next, use the installation tool to turn the 
stainless steel retaining nut counter-clockwise to loosen.  Do not allow the sensor to be turned with the tool. 
Turning the sensor with the tool will likely damage the sensor connector. Once the stainless steel retaining nut 
has been completely loosened from the bulkhead, remove the sensor from the bulkhead by pulling the sensor 
straight out of the port.   
 

INSTALLING A CONDUCTIVITY/TEMPERATURE SENSOR IN A QUATRO CABLE 

First, ensure both the sensor connector and sensor port on the cable are clean and dry. If any moisture is 
present, use compressed air to completely dry the connector or place directly in front of a steady flow of fresh air.  
If you suspect port contamination, follow the port cleaning procedures listed under Cleaning a Sensor Port.   
 
1. Align the connectors of the sensor and the port. With connectors aligned, push the sensor in towards the 

bulkhead until you feel the sensor seat in its port. You will experience some resistance as you push the 
sensor inward, this is normal 

2. Once you feel the sensor seat into the port, gently rotate the stainless steel sensor nut clockwise with your 
fingers, do not use the tool. 

3. The nut must be screwed in by hand. If the nut is difficult to turn, STOP, as this may indicate cross threading. 
If you feel resistance or cross threading at any point, unscrew the nut and try again until you are able to 
screw the nut down completely without feeling any resistance. Damage to your cable/sensor may occur if you 
force the parts together.  

4. Once completely installed, the nut will seat flat against the bulkhead. At this point, use the installation tool 
that was included with the sensor to turn the nut an additional ¼ to ½ turn. Do not over tighten.  

5. Please refer to the sensor installation sheet that is included with the conductivity/temperature sensor for 
detailed instructions. 
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Cleaning a Sensor Port 
If you suspect port contamination, you can clean the port on the cable by filling the port with Isopropyl Alcohol for 
30 seconds and then dumping it out. Next, allow the port to air dry completely or blow it out with compressed air. 
Installing a sensor into a port that is not completely dry is likely to cause erratic and erroneous readings. 
 
If the connector is corroded, contact your local YSI Representative or a YSI Authorized Service Center. 
 

Verifying Sensor Accuracy and Calibration 
Sensor accuracy and calibration can be verified by immersing a sensor into calibration solution or YSI 
Confidence Solution®. Compare the readings on the Pro Plus display to the value of the solution. If the readings 
have drifted more than the accuracy specification of the sensor, perform a calibration before taking field 
measurements.   
 
YSI Confidence Solution can be used to check the accuracy and calibration of the conductivity, pH and ORP 
sensors. However, to maintain the highest accuracy of the instrument, it should not be used to perform a 
calibration. 
   

Resetting a Sensor to Factory Default 
Occasionally, it may be necessary to reset the instrument to its factory calibration default values. To reset the 
calibration values, press the Cal key , highlight Restore Default Cal and press enter. Highlight the parameter 
you wish to reset to default and press enter. Next, you will be asked to confirm the operation. Highlight Yes and 
press enter to confirm.   

 

Professional Plus Calibration Tips 
Rev A 

December 2010 
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SCOPE OF ACCREDITATION 

Bureau Veritas Canada (2019) Inc., formerly known as Maxxam Analytics 

Bureau Veritas Calgary 

2021 - 41st Avenue, N.E.   

Calgary, AB 

T2E 6P2 

Accredited Laboratory No. 836 

(Conforms with requirements of ISO/IEC 17025:2005)  

  

CONTACT:   Maria LaPlante 

    TEL: +1 (403) 735-2252 

    FAX: +1 (403) 291-9468 

    EMAIL: calgaryQAStaff@bvlabs.com 

    URL: http://www.bvlabs.com 

  

CLIENTS SERVED:    All interested parties 

  

FIELDS OF 

TESTING:    

Biological, Chemical/Physical 

  

PROGRAM 

SPECIALTY AREA:    

Agriculture Inputs, Food, Animal Health and Plant Protection (PSA-

AFAP) , Environmental 

  

INITIAL 

ACCREDITATION 

DATE:    

2016-08-30 

  

SCOPE ISSUED ON:    2019-06-05 

  

ACCREDITATION 

VALID TO:    

2020-08-30 

 

Air testing is performed at #1 2080-39th Avenue N.E. Calgary, AB. T2E 6P7 

Bureau Veritas 4000-19 Street N.E  Calgary, AB T2E 6P8 

 

Food testing is performed at #112, 3442-118 Ave S.E. Calgary, AB T2Z 3X1 

 

Mobile Laboratory 

  



 
  

ANIMAL AND PLANTS (AGRICULTURE) 

  

Foods and Edible Products: (Human and Animal Consumption) 

  

Assurance GDS ® MPX 

Top 6 STEC Assay 
Assay BioControl Assurance GDS ® MPX Top 6 STEC 

Assurance GDS ® 

MPX Top 7 STEC Assay 
BioControl Assurance GDS ® MPX Top 7 STEC 

MFHPB-10 Isolation of Escherichia coli O157:H7/NM from foods and 

environmental surface samples 

MFHPB-18 Determination of Aerobic Colony Counts in Foods 

MFHPB-20 Isolation and Identification of Salmonella from Food 

and Environmental Samples 

MFHPB-22 Enumeration of Yeast and Moulds in Foods 

MFHPB-30 Isolation of Listeria monocytogenes and Listeria spp. From foods 

and environmental samples 

MFHPB-33 Enumeration of Total Aerobic Bacteria in Food Products and Food 

Ingredients Using 3MTM PetrifilmTM Aerobic Count Plates 

MFHPB-34 Enumeration of Escherichia coli and Coliforms in Food Products 

and Food Ingredients Using 3MTM PetrifilmTM E. coli Count 

Plates  

MFLP-09 Enumeration of Enterobacteriaceae species in Food and 

Environmental Samples Using 3MTM PetrifilmTM 

Enterobacteriaceae Count Plates 

MFLP-16 Detection of Escherichia coli O157:H7 in foods - Assurance 

GDS® for E.coli O157:H7 Tq Gene Detection System 

MFLP-21 Enumeration of Staphylococcus aureus in Foods and 

Environmental Samples Using 3MT PetrifilmT Staph Express 

Count (STX) Plates 

MFLP-28 The Qualicon Bax® System Method for the Detection of Listeria 

monocytogenes in a Variety of Food. 

MFLP-29 The BAX® System Method for the detection of Salmonella in 

foods and environmental surface samples. 

MFLP-30 Detection of Escherichia coli O157:H7 in Select Foods using the 

BAX® System E. coli O157:H7 MP. 

MFLP-36 Detection of Salmonella in Foods and Environmental Surface 

Samples-Assurance GDS® for Salmonella Tq Genetic Detection 

System 

MFLP-54 Detection of Listeria monocytogenes from selected foods using 

iQ-CheckTM Listeria monocytogenes Real-Time PCR Test Kit 

MFLP-74 Enumeration of Listeria monocytogenes in foods 



 
MFLP-79 Detection of Listeria spp. in Environmental Surface Samples 

Using the BAX®System Real-Time PCR Assay for Listeria Genus 

MLG4 Isolation and Identification of Salmonella from Meat, Poultry, 

Pasteurized Egg and Siluriformes (fish) Products and Carcass and 

environmental sponges 

MLG41 Isolation and Identification of Campylobacter jejuni/coli/lari from 

Poultry Rinse, Sponge and Raw Product Samples 

  

 

  

ENVIRONMENTAL AND OCCUPATIONAL HEALTH AND SAFETY 

  

Environmental 

  

(Soil, Solid, Waste)  

  

AB SOP-00045 Specific Gravity 

[Modified from SM 2701 F, MSSMA 2.25, and Petroleum and 

Natural Gas Industries- Field Testing of Drilling Fluids] 

[Also includes Water - Inorganic,  Modified from SM 2701F- 

GRAVIMETRIC 

Specific Gravity 

AB SOP-00047 Free Liquid (Paint Filter Test) 

[Modified from EPA 9095 B] 

VOLUMETRIC 

Free Liquid in Waste Samples  

CAL SOP-00028 Flammability Test of Readily Combustible Solids 

[Modified from Recommendations on the Transport of Dangerous 

Goods: Manual of Tests and Criteria, Section 33] 

VISUAL 

Flammability 

  

(Water)  

  

AB SOP-00011 Silica (Reactive) by Konelab - Molybdate/ANSA Reduction 

Method 

[Modified From EPA 370.1] 

COLORIMETRIC 

Reactive Silica 

AB SOP-00016 Chemical Oxygen Demand (Total and Dissolved) 

[Modified From SM 5220 [D] 



 
COLORIMETRIC 

COD 

AB SOP-00017 Biochemical Oxygen Demand 

[Modified From SM 5210 B] 

D.O. METER 

BOD (5 day) 

CBOD (5 day) 

AB SOP-00018 Sulfate by Konelab - Automated Turbidimetry Method 

[Modified From SM 4500-SO4 E] 

TURBIDIMETRIC 

  Sulfate 

AB SOP-00024 Total Phosphorus by Konelab - Ascorbic Acid Reduction Method 

[Modified from SM 4500-P, A, B, F] 

COLORIMETRIC 

  Total Phosphorus 

AB SOP-00032 The Determination of Residual Chlorine in Waters 

[Modified from SM 4500 C1G] 

COLORIMETRIC 

  Free Chlorine 

  Total Chlorine 

AB SOP-00041 Ferrous and Ferric Iron in Water-Colorimetric Determination 

[Modified from SM 3500-Fe A, B] 

COLORIMETRIC 

  Ferrous Iron 

AB SOP-00058 Dissolved Oxygen- Modified Winkler Method 

[Modified from SM 4500-O C] 

TITRIMETRIC 

  Dissolved Oxygen 

AB SOP-00060 Naphthenic Acids 

Modified from Naph Acid E/Q Analysis with FTIR Syncrude 

research centre] 

IR 

  Naphthenic Acids 

AB SOP-00061 Total Suspended Solids, Total Fixed Solids, Total Volatile Solids 

[Modified from SM 2540 D, E] 

GRAVIMETRIC 

  Total Suspended Solids 

  Total Suspended Solids Fixed 

  Total Suspended  Solids Volatile 

AB SOP-00065 Total Dissolved Solids 

[Modified from SM 2540 C] 

GRAVIMETRIC 



 
  Total Dissolved Solids 

AB SOP-00070 Naphthenic Acids 

[Modified from Naph Acid E/Q Analysis with FTIR Syncrude 

research centre] 

IR - DCM Extraction 

Naphthenic Acids 

AB SOP-00080 Sulphide, Low level 

[Modified from SM 4500-S2D, A, F] 

COLORIMETRIC 

  Sulphide 

CAL SOP-00007 Mercury in Water Samples by Cold Vapour Atomic Fluorescence 

[Modified from EPA 1631] 

COLD VAPOUR AF 

  Mercury 

CAL SOP-00040 Bromate, Chlorate, Chlorite by IC - Conductivity detection 

[Modified from SM 4110 D] 

ION CHROMATOGRAPHY 

  Bromate 

  Chlorate 

  Chlorite 

CAL SOP-00049 Colour by Konelab 

[Modified from SM 2120C] 

SPECTROPHOTOMETRIC 

Apparent colour 

True Color 

CAL SOP-00055 Volatile Organic Acids 

[Modified from Dionex ICE-AS6 DOC NO 34961] 

ION CHROMATOGRAPHY 

  Glycolic Acid 

  Lactic Acid  

CAL SOP-00057 Iodide/Thiocyanate/Thiosulfate 

[Modified from DIONEX, DOC NO 034035] 

ION CHROMATOGRAPHY 

  Iodide 

  Thiocyanate 

  Thiosulfate 

CAL SOP-00063 Volatile Organic Acids 

[Modified from DIONEX ICE-AS1 DOC NO 031181] - Waters 

ION CHROMATOGRAPHY 

  Acetic Acid  

  Butyric Acid 

  Formic Acid 



 
  Propionic Acid 

CAL SOP-00065 Oxalic Acid by Ion Chromatography - Conductivity Detection 

[Modified from Standard Methods for Examination of Water and 

Wastewater,  Method 4110B] 

ION CHROMATOGRAPHY 

Oxalic Acid 

CAL SOP-00071 Sulphite by IC 

[Modified from SM 4110 B] 

ION CHROMATOGRAPHY - CONDUCTIVITY DETECTOR 

  Sulfite 

CAL SOP-00074 Total Solids 

[Modified from SM 2540 B, E] 

GRAVIMETRIC 

  Total Solids 

  Total Solids Fixed 

  Total Solids Volatile 

CAL SOP-00076 Total Inorganic Carbon and Dissolved Inorganic Carbon – Auto IR 

analysis 

[Modified from SM 5310 A, C] 

AUTO INFRARED 

Inorganic Carbon 

CAL SOP-00077 Organic Carbon Technicon 

[Modified from Methods Manual For Chemical Analysis Of Water 

and Wastes, Method Code 119] 

COLORIMETRIC 

Organic Carbon 

CAL SOP-00081 Turbidity - Nephelometric Method 

[Modified from SM 2130 B] 

NEPHELOMETRIC 

Turbidity 

CAL SOP-00099 Resin and Fatty Acids 

[Modified from AE 129.0 and EPA 8270D] 

GC/MS 

  12,14-Dichlorodehydroabietic Acid 

  12-Chlorodehydroabietic Acid 

  14-Chlorodehydroabietic Acid 

  9,10-Dichlorostearic Acid 

  Abietic Acid 

  Decanoic Acid C10 

  Dehydroabietic Acid 

  Docosanoic Acid C22 

  Dodecanoic Acid C12 



 
  Eicosanoic Acid C20 

  Hexadecanoic Acid C16 

  Isopimaric Acid 

  Linolenic Acid C18:2 

  Linolenic Acid C18:3 

  Neoabietic Acid 

  Octadecanoic Acid C18 

  Oleic Acid C18:1 

  Palustric Acid 

  Pimaric Acid 

  Sandaracopimaric Acid 

  Tetradecanoic Acid 

  Undecanoic Acid (C11) 

CAL SOP-00236 Ammonium - Water 

[Modified from ASTM D6919-09] 

ION CHROMATOGRAPHY 

  Ammonia 

  

(Water and Soil (Toxicology))  

  

AB SOP-00083 15 min. Microtox BioAssay using Vibrio fischeri [EPS 1/RM/24] 

BIOLUMINESCENCE 

Microtox IC50 (15 min) 

  

Air 

  

AIR SOP-00009 Sorbent traps for the determination of Mercury Emissions (Field) 

[Modified from: Method 30B: Determination of total vapor phase 

mercury emissions from Coal-Fired Combustion Sources Using 

Carbon Sorbent Traps. US EPA Code of Regulations] 

SPECTROMETER - ATOMIC ABSORPTION DETECTOR 

  Mercury (Hg)  

AIR SOP-00110 Anions-Water 

[Modified from Methods Manual for Chemical Analysis of 

Atmospheric Pollutants, method 52121] 

ION CHROMATOGRAPHY - CONDUCTIVITY DETECTOR 

  Chloride 

  Fluoride 

  Nitrate 

  Sulfate 



 
AIR SOP-00111 Ammonia - Water 

[Modified from Methods Manual for Chemical Analysis of 

Atmospheric Pollutants, method 52626] 

 

ION CHROMATOGRAPHY - CONDUCTIVITY DETECTOR 

  Ammonia 

AIR SOP-00112 Fixed Gases - Air 

[Modified from Method 3, Alberta Stack Sampling Code, 1995, 

Publication Number: REF.89 and EPA 3C 

GC/TCD 

  CO 

  CO2 

  N2 

  O2 

AIR SOP-00113 Formaldehyde - Water 

[Modified from Methods Manual for Chemical Analysis of 

Atmospheric Pollutants, method 12525] COLORIMETRIC 

  Formaldehyde 

AIR SOP-00114 Hydrocarbons  - Air 

[Modified from AENV18] 

GC/FID  

  Total Hydrocarbons as Methane 

AIR SOP-00115 Total Particulates - Air Filter 

[Modified from method 5, Determination of Particulate Emissions 

from Stationary Sources, Alberta Stack Sampling Code, 1995, 

Publication Number: REF.89] 

GRAVIMETRIC 

Particulates  

AIR SOP-00116 Total/Trace Reduced Sulfur - Air (Field) 

[Modified from AENV.TRS.P&P-1 and AENV.TRS.SGP-1] 

GC/PID 

  Carbon disulfide 

  Carbonyl Sulfide 

  Dimethyl disulfide 

  Dimethyl sulfide 

  Hydrogen Sulphide 

  Methyl mercaptan 

AIR SOP-00122 Chlorine and Chlorine Dioxide - Air (Field)  

[Modified from ALBERTA ENVIRONMENT STACK CODE, 

1995, Publication Number REF 89] 

IODOMETRIC DETERMINATION 

  Chlorine 



 
  Chlorine Dioxide 

  

Soil/Solid 

  

AB SOP-00002 Moisture Content in Soil 

[Modified from CCME Petroleum Hydrocarbons In Soil - Tier 1 

Method Section 13] 

GRAVIMETRIC 

% Moisture 

AB SOP-00003 Analysis of PAH in Water, Soil, Oil and Leachates by GC/MS 

[Modified from EPA 8270D, Polycyclic Aromatic Hydrocarbons 

in Solids by GC/MS-PBM, page 223 and 229] - Soils and water  

  1-Methylnaphtalene 

  2-Methylnaphthalene 

  Acenaphthene 

  Acenaphthylene  

  Acridine 

  Anthracene 

  Benzo (a) anthracene 

  Benzo (a) pyrene 

  Benzo (b, j) fluoranthene 

  Benzo (g,h,i) perylene 

  Benzo (k) fluoranthene 

  Benzo(c)phenanthrene 

  Benzo(e)pyrene 

  Chrysene 

  Dibenzo (a,h) anthracene 

  Fluoranthene 

  Fluorene 

  Indeno (1,2,3 - cd) pyrene 

  Naphtalene 

  Perylene 

  Phenanthrene 

  Pyrene  

  Quinoline 

AB SOP-00004 Determination of Electrical Conductivity by Manual Meter 

[Modified From SM 2510B - Soils and waters 

CONDUCTIVITY METER (MANUAL) 

Conductivity 

AB SOP-00005 Alkalinity Conductivity Fluoride and pH by PC-Titrate 

[Modified From SM 2510 B, SM 4500 H+B, SM 2320 B, SM 



 
4500-F C]  - Soil & Waters 

PC TITRATE 

Conductivity (25°C) 

  Alkalinity 

  Fluoride 

  pH 

AB SOP-00006 pH by Manual Meter 

[Modified  from SM 4500-H+ B]  Soils and waters 

pH  METER 

  pH  

AB SOP-00007 Ammonia-Nitrogen by Konelab - Phenate colorimetric method 

[Modified From SM4500-NH3 A&G]- Soils and water 

[Modified From SM4500-NH3 A&G]- Waters  

  Ammonia 

  Ammonia - Extraction 

  COLORIMETRIC 

AB SOP-00008 TKN by Konelab 

[Modified From EPA 351.1, EPA 351.2 ] - Soil and Waters 

COLORIMETRIC 

Total Kjeldahl Nitrogen 

AB SOP-00012 Total Organic Carbon and Organic Matter in Soil 

[Modified From Methods Manual For Soil and Plant Analysis, 

Pages 27-30]  

REFLUX – TITRIMETRIC 

Organic Matter – Calculation 

  Total Organic Carbon 

AB SOP-00019 Calcium Carbonate Equivalence by pH 

[Modified From SSMA 20.2]  

pH METER  

  Calcium Carbonate Equivalence (CCE) 

AB SOP-00020 Chloride by Konelab - Automated Ferric Thiocyanate Method 

[Modified From SM 4500Cl-G] - Soils and waters 

COLORIMETRIC 

  Chloride 

AB SOP-00022 Particle Size Distribution by Sieve Analysis 

[Modified from ASTM D6913-04] 

GRAVIMETRIC/SIEVE 

Grain size 

Particle size by sieve (Special) 

AB SOP-00023 Nitrite and Nitrate by Ion Chromatography 

[Modified from SM 4110 B] - Soil and Waters 

ION CHROMATOGRAPHY  



 
  Nitrate 

  Nitrite 

AB SOP-00025 Ortho-phosphate by Konelab - Ascorbic Acid Reduction Method 

[Modified from SM 4500-P , A and F] - Waters and soils 

COLORIMETRICAUTO COLOR 

  Ortho-phosphate 

AB SOP-00026 Chloride, Sulphate and Bromide by Ion Chromatography 

[Modified from  SM 4110B] - Soils and waters 

 ION CHROMATOGRAPHY 

  Chloride 

  Sulfate 

AB SOP-00030 PSA by Hydrometer - Texture (Sand, Silt, Clay and gravel) 

Analysis 

[Modified from SSMA 55.3] 

HYDROMETER 

  % clay 

  % gravel 

  % sand 

  % silt 

AB SOP-00033 Preparation of Saturation and Water-Soil Ratio Samples 

[Modified from SSMA Method 15.2] 

GRAVIMETRIC 

% Saturation 

AB SOP-00039 Extraction and Analysis of BTEX/F1 by HS/GC/MS/FID Water, 

Soil and Oil 

[BTEX: Modified from EPA 8260D, GC/MS - HEADSPACE] - 

Soils and Waters 

[F1/PHC: Modified from CCME Petroleum Hydrocarbons - Tier 1 

Method and EPA5021A] -  Soils and Waters 

[BTEX TCLP: EPA 1311] 

GC/MS - HEADSPACE 

  

  1,2,4-Trimethyl Benzene 

  Benzene 

  C5-C10 

  Ethylbenzene 

  F1: C6-C10 

  Hexane 

  m/p-xylene 

  Methyl tert-butyl ether(MTBE) 

  o-xylene 

  Styrene 



 
  Toluene 

AB SOP-00040 Analysis of Extractable Hydrocarbons in Water and Soils by 

GCFID 

[Modified from CCME Petroleum Hydrocarbons In Soil - Tier 1 

Method and Modified from EPA 8260D and EPA 5021A] - Soils 

[Modified from EPA 3510C,  GC/FID and CCME Hydrocarbons 

Tier 1] - Waters 

GC/FID 

F2: C10-C16 

F3: C16-C34 

F4: C34-C50 

F4: Gravimetric (Soils only) 

F4:HTG>C34 (Soils only) 

Sheen (Waters only) 

AB SOP-00042 Metals on Liquids and Solids by ICPOES 

[Modified EPA 6010 D-Soils and Waters  

ICP/OES 

  Aluminum 

  Barium 

  Boron 

  Calcium 

  Chromium 

  Iron 

  Lithium 

  Magnesium 

  Manganese 

  Phosphorus 

  Potassium  

  Silicon 

  Sodium 

  Strontium 

  Sulfur 

  Thorium 

AB SOP-00043 Metals Analysis on Soils and Waters Using ICPMS 

[Modified from EPA 6020 B] - Soils and Waters 

[TCLP: EPA 1311] 

ICP/MS 

  Aluminum 

  Antimony 

  Arsenic 

  Barium 

  Beryllium 



 
  Bismuth 

  Boron 

  Cadmium 

  Calcium 

  Chromium 

  Cobalt  

  Copper 

  Iron 

  Lead 

  Lithium 

  Magnesium 

  Manganese 

  Mercury 

  Molybdenum 

  Nickel 

  Palladium 

  Potassium 

  Selenium 

  Silicon 

  Silver 

  Sodium 

  Strontium 

  Sulphur 

  Tellurium 

  Thallium 

  Tin 

  Titanium 

  Tungsten 

  Uranium 

  Vanadium 

  Zinc 

  Zirconium 

AB SOP-00049 Particle Size Distribution by Hydrometer 

[Modified from ASTM D422-63] HYDROMETER 

Particle Size Distribution 

AB SOP-00050 Dry Bulk Density and Wet Bulk Density 

[Modified from Mckeague and MSSMA Section 2.21]  

GRAVIMETRIC 

Bulk Density  



 
AB SOP-00052 Bromide by Ion Chromatography - UV Detection 

[Modified from SM 4110 B] - Soilsand waters 

ION CHROMATOGRAPHY/UV DETECTOR 

  Bromide 

AB SOP-00056 Preparation and Analysis VOC/F1 -Water and Soil by 

HS/GC/MS/FID 

[Modified from EPA8260D and EPA5021A F1: Modified from 

CCME Petroleum Hydrocarbons - Tier 1 Method]-Soils and 

Waters 

GC/MS/FID [HEADSPACE] 

F1: C6-C10 

  1,1,1,2-Tetrachloroethane 

  1,1,1-Trichloroethane 

  1,1,2,2-Tetrachloroethane 

  1,1,2-Trichloroethane 

  1,1-Dichloroethane 

  1,1-dichloroethylene 

  1,2 dibromoethane 

  1,2,3-Trichlorobenzene 

  1,2,4-Trichlorobenzene 

  1,2,4-Trimethylbenzene 

  1,2-dichlorobenzene 

  1,2-dichloroethane 

  1,2-Dichloropropane 

  1,3,5 Trichlorobenzene 

  1,3,5-Trimethylbenzene 

  1,3-Dichlorobenzene  

  1,4-dichlorobenzene 

  Benzene 

  Bromodichloromethane 

  Bromoform 

  Bromomethane 

  Carbon Tetrachloride 

  Chlorobenzene 

  Chlorodibromomethane 

  Chloroethane 

  Chloroform 

  Chloromethane 

  cis-1,2-Dichloroethylene 

  cis-1,3-Dichloropropene 



 
  Dichloromethane 

  Ethylbenzene 

  m/p-xylene 

  Methyl methacrylate 

  Methyl t-butyl ether 

  o-xylene 

  Styrene  

  Tetrachloroethylene 

  Toluene 

  trans-1,2-Dichloroethylene 

  trans-1,3-Dichloropropene 

  Trichloroethylene 

  Trichlorofluoromethane 

  Vinyl Chloride 

AB SOP-00062 Flashpoint by Small Scale Closed Cup Tester (Setaflash) 

[Modified from ASTM D3828] 

SETA FLASH CLOSED CUP 

Flashpoint 

AB SOP-00063 Hexavalent Chromium by Konelab 

[Modified from SM 3500-Cr B ]- Soil and water 

COLORIMETRIC 

  Hexavalent Chromium 

AB SOP-00071 Electrical Conductivity in Water and Soil by Manual Meter - 

Mobile Lab 

 [Modified from SM 2510 B] - Waters and soil 

CONDUCTIVITY METER 

Conductivity (25°C) 

AB SOP-00073 Moisture in Solid Samples-Mobile Lab 

[Modified from CCME PHC-CWS] 

GRAVIMETRIC 

  % Moisture 

AB SOP-00074 Determination of pH in Water and Soil by Manual Meter - Mobile 

Laboratory) 

[Modified from SM 4500H+ B] - Soils and waters 

pH METER 

  pH 

AB SOP-00075 Preparation of Saturation Samples - Mobile Lab 

[Modified from SSMA Method 15.2] 

GRAVIMETRIC 

  % Saturation 

AB SOP-00076 BTEX/F1 - Soil and Water (Mobile lab) 

[BTEX: Modified from EPA 8021B] - GC/PID - HEADSPACE 



 
[F1: CCME HYDROCARBONS TIER 1, BCMOE Section D, 

BCMELP] - GC/FID - HEADSPACE 

  Benzene 

  C6-O-Xylene 

  Ethylbenzene 

  F1:C6-C10 

  m/p-xylene 

  o-xylene 

  O-Xylene-C10 

  Styrene 

  Toluene 

  Total C6-C10 

AB SOP-00077 Extractable Hydrocarbon - Soil and Water (Mobile lab) 

[Modified from CCME hydrocarbons Analysis tier 1, BCMOE 

Section D, BCMELP]-Soils and waters 

GC/FID - DIRECT INJECTION 

  EPH (C10-C19) 

  EPH (C19-C32) 

  F2: C10-C16 

  F3: C16-C34 

  F4: C34-C50  

  TEH (C10-C30) 

AB SOP-00078 Chloride Analysis by Hach DR2800- Mobile Laboratory 

[Modified from SM 4500-Cl E] - Soils and waters 

COLORIMETRIC 

  Chloride 

AB SOP-00079 Polycyclic Aromatic Hydrocarbons (PAH) -Mobile lab 

[Modified from EPA 8270D] - Soils and waters 

GC/MS - EXTRACTION 

  2-Methylnaphthalene  

  Acenaphthene 

  Acenaphthylene 

  Acridine 

  Anthracene  

  Benzo (a) anthracene 

  Benzo (a) pyrene 

  Benzo (g,h,i) perylene 

  Benzo (k) fluoranthene 

  Benzo(b&j)fluoranthene 

  Benzo(c)phenanthrene 



 
  Benzo(e)pyrene 

  Chrysene 

  Dibenzo (a,h) anthracene 

  Fluoranthene 

  Fluorene 

  Indeno (1,2,3 - cd) pyrene 

  Naphthalene 

  Perylene 

  Phenanthrene 

  Pyrene 

  Quinoline 

AB SOP-00082 Nitrate and Nitrite by Technicon 

[Modified from  SM 4500 NO3-] Soil and water 

  COLORIMETRIC 

  Nitrate 

  Nitrite 

CAL SOP-00018 Elemental Sulfur 

[Modified from Canadian Journal Of Soil Science, 65. Pages 811-

813, 1985] 

COLOUR-EXTRACTION 

  Elemental Sulphur 

CAL SOP-00019 Flashpoint in soil by Pensky-Martens closed cup tester 

[Modified from ASTM D93-15]  

PENSKY-MARTIENS CLOSED CUP 

Flashpoint 

CAL SOP-00032 Spontaneous combustion (Self Heating) 

[Modified from Manual Tests and Criteria, TDGR 2009, sections 

33.3.1.3 and 33.3.1.6]  

COMBUSTION 

Spontaneous Combustion 

CAL SOP-00051 Cyanide WAD by Automated Pyridine Barbituric Acid 

Colourimetry [Modified from EPA 335.4]- Soils and waters 

COLORIMETRIC  - DISTILLATION 

  Cyanide WAD 

CAL SOP-00052 Diisopropanolamine 

[Modified from DIONEX PAX500 DOC #034217] - Water and 

soil 

IC -EXTRACTION 

  Diisopropanolamine (DIPA) 



 
CAL SOP-00054 Amines 

[Modified from DIONEX PAX500 DOC #034217] - Water and 

soil 

IC - EXTRACTION 

  Diethanolamine (DEA) 

  Methyldiethanolamine (MDEA) 

  Monoethanolamine (MEA) 

CAL SOP-00067 Phenolics - Automated 4-AAP Colorimetry 

[Modified from SSMA Chapter 40]-Soil [Modified from EPA 

9066]-Water 

COLORIMETRIC - DISTILLATION EXTRACTION 

  Phenol 

CAL SOP-00073 Cyanide (Strong Acid Dissociation) 

[Modified from EPA 335.4] - SOIL and water 

COLORIMETRIC  - DISTILLATION 

  Cyanide SAD 

CAL SOP-00093 Glycols and Sulfolane in Water and Soil and oil by GC-FID 

[Modified from EPA 8015D] - Soils, waters and oil 

GC/FID – EXTRACTION 

  Diethylene Glycol  

  Ethylene Glycol 

  Propylene Glycol 

  Sulfolane 

  Tetraethylene Glycol 

  Triethylene Glycol 

CAL SOP-00094 Herbicides 

[Modified from EPA 8151A and EPA 8270D] - Soils and Waters 

GC/MS - EXTRACTION  

  2,4,5-Trichlorophenoxyacetic acid (2,4,5-T) 

  2,4,5-Trichlorophenoxypropionic acid (2,4,5-TP) 

  2,4-Dichlorophenoxyacetic acid (2,4-D) 

  2,4-Dichlorophenoxybutyric acid (2,4-DB) 

  3,5-Dichlorobenzoic Acid  

  Bentazon 

  Bromoxynil 

  Chloramben 

  Dicamba 

  Dichlorprop 

  Diclofop-methyl 



 
  Dinoseb (DNBP) 

  MCPA 

  MCPP 

  Pentachlorophenol  

  Picloram 

CAL SOP-00096 Total Petroleum Hydrocarbons (TPH) 

[Modified from SM 5520 C/F] - Soils and waters 

IR - EXTRACTION 

  Oil and Grease 

  Total Petroleum Hydrocarbons 

CAL SOP-00104 Preparation and Analysis of Extended VOC in Water and Soils by 

HS/GC/MS 

[Modified from EPA 8260D and EPA 5021A] 

[VOC TCLP: EPA 1311]- Soils and waters 

GC/MS -  HS/EXTRACTION 

   1,2,3-trichloropropane  

  1,1-dichloropropene 

  1,2-dibromo-3-chloropropane 

  1,3-dichloropropane 

  2,2-dichloropropane 

  2-butanone (MEK)  

  2-chlorotoluene 

  2-hexanone 

  2-nitropropane 

  4-chlorotoluene 

  4-methyl-2-pentanone (MIBK) 

  Acetone 

  Acetonitrile 

  Acrolein 

  Acrylonitrile 

  Bromobenzene  

  Bromochloromethane 

  Carbon disulphide 

  Cyclohexane  

  Cyclohexanone 

  Dibromomethane  

  Dichlorodifluoromethane  

  Dicyclopentadiene 

  Ethyl acetate 

  Ethyl ether 



 
  Ethyl metacrylate  

  Hexachlorobutadiene 

  Hexane 

  Iodomethane 

  Isopropylbenzene 

  Naphthalene 

  n-Butylbenzene 

  Nitrobenzene 

  n-Propylbenzene 

  p-Isopropyltoluene 

  sec-Butylbenzene 

  tert-Butylbenzene 

CAL SOP-00149 Polychlorinated Biphenyls (PCB) 

[Modified from EPA 8082A ] -Soils, waters and oil 

GC/ECD - EXTRACTION 

  Aroclor 1016 

  Aroclor 1221 

  Aroclor 1232 

  Aroclor 1242 

  Aroclor 1248 

  Aroclor 1254 

  Aroclor 1260 

  Aroclor 1262 

  Aroclor 1268 

  Total PCB 

CAL SOP-00164 Semi Volatile Phenols 

[Modified from 8270D] - Soils and waters 

GC/MS - EXTRACTION 

  2,3,4,5-tetrachlorophenol 

  2,3,4,6-tetrachlorophenol 

  2,3,4-trichlorophenol 

  2,3,5,6-tetrachlorophenol 

  2,3,5-trichlorophenol 

  2,3,6-trichlorophenol 

  2,3-dichlorophenol 

  2,4,5-trichlorophenol 

  2,4,6-trichlorophenol 

  2,4-dichlorophenol 

  2,4-dimethylphenol 

  2,4-dinitrophenol 



 
  2,5-dichlorophenol 

  2,6- dimethylphenol 

  2,6-dichlorophenol 

  2-chlorophenol 

  2-methylphenol 

  2-nitrophenol 

  3&4-chlorophenol 

  3&4-methylphenol  

  3,4,5-trichlorophenol 

  3,4-dichlorophenol 

  3,4-dimethylphenol 

  3,5-dichlorophenol 

  4,6-dinitro-2-methylphenol 

  4-chloro-3-methylphenol 

  4-nitrophenol  

  Pentachlorophenol 

  Phenol  

CAL SOP-00184 Aliphatic and Aromatic fractionation and analysis for >C10-C50 

PHC 

[Modified from Atlantic RBCA Guidelines for laboratories, Tier 1 

and Tier 2 Petroleum Hydrocarbon Methods] - Soils and Waters 

GC/FID 

  >C10-C12 Aliphatic 

  >C10-C12 Aromatic 

  >C12-C16 Aliphatic 

  >C12-C16 Aromatic 

  >C16-C21 Aliphatic 

  >C16-C21 Aromatic 

  >C21-C34 Aliphatic 

  >C21-C34 Aromatic 

  >C34 Aliphatic 

  >C34 Aromatic 

CAL SOP-00239 Extractable Petroleum Hydrocarbons (EPH) 

[Modified from analytical methods for contaminated sites: EPH in 

solids by GC/FID BCMELP]- soils and water 

GC/FID 

  EPH: C10-C19 

  EPH: C19-C32 

  GC/FID 



 
CAL SOP-00240 Volatile Petroleum Hydrocarbon (VPH) 

[Modified from volatile HC in soils by GC/FID and EPA method 

5021A] - Soils and waters 

GC/FID 

  Benzene 

  C6-C8 

  C6-o-Xylene 

  C8-C10 Aromatic 

  Ethylbenzene 

  m&p-xylene 

  Methyl-tert-butylether  

  o-xylene 

  o-Xylene-C10 

  Styrene 

  Toluene  

CAL SOP-00243/CAL 

SOP-00263 

Carbon, Nitrogen and Sulfur 

[Modified from LECO CORPORATION FORM NO. 203-821-

170,203-821-165 and Vario El Cube No AN-A-030609, Total 

Organic Carbon (TOC/FOC) in soil/sediment by combustion 

(PBM)] - Soils 

IR COMBUSTION 

  Carbon 

  Nitrogen 

  Organic Carbon 

  Sulphur 

CAL SOP-00250 Alkylated PAH 

 [Modified from SM  8270 D and ESTD-OR-20]- Soils and waters 

GC/MS - EXTRACTION 

  1-Methylnaphthalene 

  2-Methylnaphthalene 

  Acenaphthene 

  Acridine 

  Anthracene 

  Benzo (a) anthracene 

  Benzo (a) pyrene 

  Benzo (g,h,i) perylene 

  Benzo (k) fluoranthene 

  Benzo(b&j)fluoranthene 

  Benzo(c)phenanthrene 

  Benzo(e)pyrene 

  Biphenyl 



 
  C1-Acenaphthene 

  C1-Benzo(bjk)fluoranthene / Benzo[a]pyrene 

  C1-Biphenyl 

  C1-Chrysene /benzo(a)anthracene 

  C1-Dibenzothiopene 

  C1-Fluorene 

  C1-Naphthalene 

  C1-Phenanthrene / anthracene 

  C1-Pyrene/fluoranthene 

  C2-Benzo(bjk)fluoranthene / Benzo[a]pyrene 

  C2-Biphenyl 

  C2-Chrysene /benzo(a)anthracene 

  C2-Dibenzothiophene 

  C2-Fluorene 

  C2-Naphthalene 

  C2-Phenanthrene/ anthracene 

  C2-Pyrene/Fluoranthene 

  C3-Chrysene /benzo(a)anthracene 

  C3-Dibenzothiophene 

  C3-Fluorene 

  C3-Naphthalene 

  C3-Phenanthrene/ anthracene 

  C3-Pyrene/Fluoranthene 

  C4-Chrysene /benzo(a)anthracene 

  C4-Dibenzothiophene 

  C4-Naphthalene 

  C4-Phenanthrene/ anthracene 

  C4-Pyrene/Fluoranthene 

  Chrysene 

  Dibenzo (a,h) anthracene 

  Dibenzothiophene 

  Fluoranthene 

  Fluorene  

  Indeno (1,2,3 - cd) pyrene 

  Indeno (1,2,3-cd) fluoranthene 

  Naphthalene 

  Perylene 

  Phenanthrene 

  Pyrene  



 
  Quinoline 

  Retene 

CAL SOP-00251 Sulfolane Low (Soil and Water) 

[Modified from EPA 8270D] 

GC/MSD - EXTRACTION 

  Sulfolane 

CAL SOP-00258 Liquid limit, plastic limit and plasticity index of soil 

[Modified from ASTM D4318] 

ATTERBERG LIMITS TEST 

Liquid limit 

Plastic limit 

Plasticity index 

CAL SOP-00264 Alcohols 

[Modified from EPA 8015D] -Soils 

and waters 

GC/FID – EXTRACTION 

  2-Methylphenol  

  3-Methylphenol 

  4-Methylphenol 

  Acetone (2-Propanone) 

  Ethanol 

  Isobutanol 

  Isopropanol 

  Methanol 

  n-butanol 

  Nitrobenzene 

  n-propanol 

  Pyridine 

CAL SOP-00265 ICPMS Analysis for BC CSR Criteria 

[Modified from EPA SW846 Method 6020B]-Soils and waters 

ICPMS 

  Aluminum 

  Antimony 

  Arsenic 

  Barium 

  Beryllium 

  Bismuth 

  Boron 

  Cadmium 

  Calcium 

  Chromium 



 
  Cobalt 

  Copper 

  Iron 

  Lead 

  Lithium 

  Magnesium 

  Manganese 

  Mercury 

  Molybdenum 

  Nickel 

  Phosphorus 

  Potassium 

  Selenium 

  Silicon 

  Silver 

  Sodium 

  Strontium 

  Sulphur 

  Thallium 

  Tin 

  Titanium 

  Uranium 

  Vanadium 

  Zinc 

  Zirconium 

CAL SOP-00266 Free Cyanide 

[Modified from EPA Method 9016.0]-Water 

  Colorimetric- Distillation 

  Free cyanide 

  

Water (Microbiology) 

  

CAL SOP-00012 Heterotrophic Plate Count (HPC) 

[Modified from SM 9215 A, B] 

POUR PLATE 

  Heterotrophic Plate Count (HPC) 

CAL SOP-00013 Total and Fecal Coliforms by defined substrate technique. 

[Modified from SM 9223 A, B] 

Most Probable Number (COLILERT) 

Escherichia coli (E. coli) 



 
Total Coliforms 

Fecal (Thermotolerant) Coliforms 

CAL SOP-00079 Determination of Iron-Related and Sulfate Reducing Bacteria 

using the BART Method 

[Modified from Dbi Env Tech Verification Of The Irb Bart Tester 

For The Detection and Eval. Of Iron Bacteria In Water and Dbi 

Enviro Tech Verification Of The Srb Bart Tester For The 

Detection and Verification Of Sulphate Reducing Bacteria In 

Water 

  BARTTM 

  Iron Related Bacteria (IRB) 

  Sulfate Reducing Bacteria (SRB) 

  

Notes: 

ISO/IEC 17025: 2005: General Requirements for the Competence of Testing and Calibration 

Laboratories 

 

 
Elias Rafoul, Vice President 

Accreditation Services  

  

Date: 2019-06-05   

 

Number of Scope Listings: 123 

SCC 1003-15/1043 

Partner File #0 

Partner:  
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1 PURPOSE AND SCOPE 

This document defines the standard operating procedures for collecting surface soil samples 

from surface to a depth of at most 5 cm. 

2 PRE-MOBILIZATION 

2.1 HEALTH AND SAFETY 

Ensure RMS1 and RMS2 forms and all other applicable safety forms are reviewed, filled in, 

updated and followed.  Review applicable SWPs as required.  Ensure field staff has the 

necessary training to complete the work safely.  

2.2 PLANNING 

Identify and obtain any required permits for activities such as working in a roadway or 

working near a water body. 

Discuss purpose of surface soil sampling program and scope of work with the Project 

Manager and review proposal and all proposed sampling locations. 

If available, review site photos, field records, test pit logs and cross sections from previous 

on-site or nearby subsurface investigations to determine expected soil types and site 

conditions. 

2.3 SURFACE SOIL SAMPLING LAYOUT AND PROGRAM DETAILS 

The proposed surface soil sampling locations should be marked on a site plan or map.  GPS 

coordinates can be determined and loaded into a GPS unit of sufficient accuracy to locate 

the points, or sampling locations can be determined relative to known reference points.  If 

structures are present on the site, 1m x 1m reference grids can be added to site plans so field 

staff can line up their sample locations in the field, relative to the structure. 

The Project Manager should determine parameters for sample analysis and sample 

preservation prior to the commencement of the sampling program along with the need for, 

and the type of, QA/QC samples that will be collected at a site.  Sample naming convention 

will be determined by the PM in accordance with the SOP SIR2.16 Sample Naming Protocol.    
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2.4 EXCESS SOIL STORAGE AND DISPOSAL 

The methods to be used to address any excess soil generated as part of the field program 

must be determined by the Project Manager, in consultation with the Client and/or property 

owner, prior to commencing the program.  If required, this plan could include storing the 

excess soil on polyethylene sheeting, in drums or used as backfill (pending Provincial  

requirements).  Any offsite transportation and disposal must be conducted in accordance 

with provincial and federal legislation. 

2.5 ITEMS TO TAKE INTO THE FIELD 

2.5.1 Mandatory Items 

• Proper clothing for the activity and weather conditions 

• All applicable HSE Forms 

• All necessary permits 

• Required PPE (SWP 105) 

• Site plan with proposed sampling locations 

• Any relevant site/project information 

• Field forms (Section 5.2) 

• Completed Utility Clearance Forms (SWP 213) if utility locate information is available 

2.5.2 Consumables 

• Laboratory prepared/supplied sample bottles 

• Survey stakes and/or spray paint 

• Clean cooler and ice  

• Laboratory chain-of-custody forms 

• Distilled water 

• Paper towels or Kimwipes 

• Plastic soil sample collection bags (Ziploc) 

• Latex or nitrile gloves 

• Waterproof permanent markers 

2.5.3 Non-consumables 

Ensure all required equipment is available, clean and operational.  Calibrate, handle, store 

and maintain equipment according to manufacturers’ recommendations.  Record the 

calibration results on ERFF2.07 Field Instrument Calibration.  Ensure you have spare batteries 

and/or chargers as required.  Following use, clean, maintain and store all equipment 

according to manufacturers’ recommendations and fill in and submit the Technical Recovery 
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Form to ensure equipment costs are appropriately charged to the project.  Equipment that 

may be required to complete this task is identified below: 

• Camera 

• GPS 

• Computer 

• Weighted measuring tape and/or measuring wheel  

• Metal Detector 

• Survey gear 

• Traffic control equipment including safety cones/ribbon etc. 

• Stainless steel soil sampling tools (trowel or shovel) 

• Pick and shovel 

• Photoionization Detector (e.g. MiniRAE) 

• Combustible Vapor Analyzer (e.g., Gastechtor™ or RKI Eagle) 

3 FIELD PROCEDURES 

3.1 QUALITY ASSURANCE / QUALITY CONTROL 

The following QA/QC procedures apply to sample collection: 

• To reduce the potential for cross-contamination, non-dedicated equipment shall be 

decontaminated before use and between samples, in accordance with SOP SIR2.15 

Decontamination. 

• Ensure collection of rinsate samples, field duplicates, trip blanks and field blanks as per 

project requirements. 

3.2 SURFACE SOIL SAMPLING 

The procedures for collecting surface soil samples are outlined below. 

1. Complete top section of ERFF2.02 Daily Activity Record, ERFF2.09 Sample Collection 

Record and ERFF2.23 Headspace Measurements as required. 

2. Record the sample identification number and sample location on a site plan and on 

applicable field forms. 

3. Put on a clean pair of latex or nitrile gloves (depending on the type of contaminant). 

4. Manually clear and remove vegetation and any surface debris such as rocks, as 

necessary, to expose the soil to be sampled. 

5. Collect the soil sample from an approximately 10 cm x 10 cm square to a maximum depth 

of 3 cm to 5 cm.  If more soil is necessary to fill the laboratory sample jars or plastic bag, the 

area should be expanded without increasing the depth.  Depending upon the quantity of 



 

STANDARD OPERATING PROCEDURES: SURFACE SOIL SAMPLING 
SOP SIR2.02 

Version 1.5 (Last revised: Jan. 19, 2015) 

Approved by: Don Carey 

CATEGORY: Site Investigation and Remediation 

 

 4 of 6 

sample required, the soil sample can be collected by removing the entire soil volume to 

the prescribed depth within the sample area, or collecting soil samples to the prescribed 

depth at point locations within the sample area.  Size and depth of the sampling locations 

may be modified by the Project Manager based on the project requirements. 

6. If required, compositing and/or homogenizing samples should be done in the field at the 

time of the sampling program.  Compositing should be done with decontaminated 

stainless steel utensils.  The soil should be mixed thoroughly in a decontaminated bowl.  

Compositing should not be done if samples are to be analyzed for Volatile Organic 

Compounds, BTEX or petroleum hydrocarbon fractions F1 and F2. 

7. Log and classify all soils according to the Unified Soil Classification System (USCS) (ASTM 2488). 

8. Label, package and handle samples according to methodology outlined in SOP SIR2.16 

Sample Naming Protocol. 

9. Identify the sample location for future reference as required (e.g., labeled survey stake, 

paint, x-y measurements to a fixed location, GPS, survey etc.). 

10. Record applicable sample collection information in the field book or on field sheets (i.e. 

sample area, depth, soil description, debris present, etc.). 

11. Photograph the sample location as appropriate or required for reporting purposes and 

log photograph on ERFF2.26 Photograph Log if required for project. 

12. Decontaminate sampling equipment in accordance with SOP SIR2.15 Decontamination. 

13. Move to next sample location and repeat above steps. 

14. Following completion of field work each day and at the end of the field work, all refuse, 

waste, excess soil, tools, or surplus materials should be removed from the site and the site 

left in a tidy manner. 

15. Following field work, decontaminate, dry, and put away equipment and PPE.  If 

equipment requires maintenance or repair, please notify appropriate staff. 

Tips: 

To reduce the potential for cross contamination between samples, the following should be 

taken into account when laying out the sampling program: 

1. Soil sampling should always be conducted from least impacted to more impacted areas, 

if this is known prior to sampling. 

2. Sampling on slopes should always be conducted starting at the base of the slope, 

working toward the crest. 

3. Surface sampling of loose, non-cohesive material should always be conducted working 

up-wind.   

3.3 SITE PHOTOGRAPHS 

Photographs should be taken of site conditions before any work is conducted and again just 

prior to leaving the site to confirm the site was left in an appropriate state.  The requirement 
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for other photographs will be determined by the Project Manager.  If required, all significant 

geological and/or contaminant related features exposed at the sampling location should be 

photographed, with a scale included in the photographs to indicate dimension.  After field 

work is completed, requirements like labelling and organization of photographs including 

things such as project number, sample name and the date of the photograph, indexing and 

use of ERFF2.26 Photograph Log, will be determined by the Project Manager.   

4 DOCUMENTATION 

4.1 MANUAL AND DIGITAL DATA STORAGE REQUIREMENTS 

4.1.1 Hard Copy Notes 

Ensure that field notes are accurate and complete.  Provide them to the Project Manager for 

review and signature.  Scan hard copy notes.  Store hard copies in the project file. 

4.1.2 Digital Data 

Upload photographs to the server project directory.  Save data spreadsheets/databases and 

scanned hard copy notes in the server project directory.  If the local server is not backed up 

regularly, save a back-up copy in another location (e.g., computer hard disk). 

4.2 GENERAL 

Information to be documented will include the following, as applicable: 

• Site name, project number and task number(s) 

• Field investigator's name 

• Date and time of soil sample collection 

• Sample number, location, and depth 

• Sampling and excavation method 

• Observations at the sampling site 

• Unusual conditions (i.e., those that may affect observation and/or samples) 

• Decontamination observations 

• Weather conditions 

• Names/contact information of all field crew members and of any site visitors should be 

noted on the RMS2 form and the form should be signed as required by SWP procedures. 

• Location, description, and log of photographs 

• References for all maps and photographs 

• Information concerning sampling or scheduling changes, and any change orders 
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• Summary of daily tasks and documentation on any cost or scope of work changes 

required by field conditions 

• Signature and date by personnel responsible for observations 

• Field equipment used 

5 RESOURCES 

5.1 RELATED SOPS 

• SOP SIR2.02 – Surface Soil Sampling 

• SOP SIR2.13 – Surveying 

• SOP SIR2.15 – Decontamination 

• SOP SIR2.16 – Sample Naming Protocol 

5.2 Standard Forms 

• ERFF2.02 – Daily Activity Record 

• ERFF2.07 – Field Instrument Calibration 

• ERFF2.09 – Sample Collection Record 

• ERFF2.16 – Underground Utility Locate Request 

• ERFF2.18 – Overburden Logging Record 

• ERFF2.22 – Elevation Survey 

• ERFF2.23 – Headspace Measurements 

• ERFF2.24 – Drum Tracking 

• ERFF2.26 – Photograph Log 

• ERFF2.35 – Working Alone 
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1.0 PURPOSE AND SCOPE 

This document defines the standard operating procedures for surface water sampling 

activities, for sampling streams, lakes, ponds, and shallow areas such as wetlands or drainage 

ditches and can also apply to sampling large-body waters. 

2.0 PRE-MOBILIZATION 

2.1 HEALTH AND SAFETY 

Ensure RMS1 and RMS2 forms and all other applicable safety forms are reviewed, filled in, 

updated and followed.  Review applicable SWPs as required.  Ensure field staff has the 

necessary training to complete the work safely.  

In general, personnel should use the USGS rule of thumb – do not wade into flowing water 

when the product of depth (in metres), and velocity (in metres per second), equals 1 or 

greater (US Geological Survey, variously dated).  If flow data are unavailable, personnel 

should not exceed a water depth of knee height.  Every attempt should be made to utilize a 

sampling device such that personnel entry into the water body is avoided.  A boat, barge, 

dock, or bridge may be employed for sample locations a considerable distance from the 

shoreline.  Water safety hazards and associated precautions should be thoroughly 

considered and understood prior to conducting sampling activities in the vicinity of surface 

water.  

2.2 PLANNING 

Identify and obtain any required permits for activities such as working in a roadway or 

working near a water body. 

Discuss the purpose of the surface water sampling program and scope of work with the 

Project Manager, and review the proposal and all proposed sampling locations. 

If available, review site photos, and field records from previous on-site or nearby investigations 

to determine expected sample results, field screening values and site conditions. 

2.3 SURFACE WATER SAMPLING LAYOUT AND PROGRAM DETAILS 

The proposed surface water sampling locations should be marked on a site plan or map.  

GPS coordinates can be determined and loaded into a GPS unit of sufficient accuracy to 
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locate the points, or sampling locations can be determined relative to known reference 

points. 

The Project Manager should determine parameters for sample analysis and sample 

preservation prior to the commencement of the sampling program along with the need for, 

and the type of, QA/QC samples that will be collected at a site.  Sample naming convention 

will be determined by the PM in accordance with the SOP SIR2.16 Sample Naming Protocol.    

2.4 ITEMS TO TAKE INTO THE FIELD 

2.4.1 Mandatory Items 

• Proper clothing for the activity and weather conditions 

• Waders 

• Life Vest 

• SPOT – GPS locater/emergency beacon 

• All applicable HSE Forms 

• All necessary permits and approvals 

• Required PPE (SWP 105) 

• Site plan with relevant site features and proposed sampling locations. 

• Any relevant site/project information 

• Field forms (Section 5.2) 

2.4.2 Consumables 

• Laboratory prepared/supplied sample bottles 

• Clean cooler and ice  

• Laboratory chain-of-custody forms 

• Sample labels 

• Distilled water 

• Paper towels or Kimwipes 

• Latex or nitrile gloves 

• Waterproof permanent markers 

• Waterproof field notebook, sample data forms / clip board 

• Decontamination supplies 

2.4.3 Non-consumables 

Ensure all required equipment is available, clean and operational.  Calibrate, handle, store 

and maintain equipment according to manufacturers’ recommendations.  Record the 

calibration results on ERFF2.07 Instrument Calibration.  Ensure you have spare batteries and/or 

chargers as required.  Following use, clean, maintain and store all equipment according to 
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manufacturers’ recommendations and fill in and submit the Technical Recovery Form to 

ensure equipment costs are appropriately charged to the project.  Equipment that may be 

required to complete this task is identified below: 

• Camera 

• GPS 

• Computer 

• Extended pond dipper sampler 

• Water bottle sampler. 

• Automated composite sampler (such as ISCO brand), as needed. 

• Stainless steel sediment sampler. 

• YSI (field parameters – Dissolved Oxygen, Conductivity, Temperature, pH, Turbidity) 

• Colorimeter II – TPH Reagent kit used to assess TPH in water 

• Hach color disk – Ferrous Iron indicator 

• Peristaltic pump and associated tubing. 

3.0 FIELD PROCEDURES 

3.1 QUALITY ASSURANCE / QUALITY CONTROL 

The following QA/QC procedures apply to sample collection during surface water sampling: 

• To reduce the potential for cross-contamination, non-dedicated equipment shall be 

decontaminated before use and between samples, in accordance with SOP SIR2.15 

Decontamination. 

• If required, ensure collection of field duplicates as per project requirements. 

• Refer to the SAP for specific quality control checks and acceptance criteria. 

3.2 SURFACE WATER SAMPLING 

This section documents general operating procedures and methods associated with surface 

water sampling activities.  In the event these procedures cannot be performed as written in 

this SOP, field personnel must contact their immediate supervisor to obtain approval for the 

deviation to the procedure prior to conducting sampling activities.  The immediate supervisor 

is responsible for determining whether or not the deviation has the potential to affect data 

reliability and to obtain client approval.  Documentation of approved deviations will be 

recorded in the field logbook. 

The following is a list of potential interferences that may be encountered when conducting 

surface water sampling. 
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• When sampling sediments from stream locations, in conjunction with surface water 

sampling, the surface (overlying) water samples must be collected before the sediment 

samples.  The sediment surface will most likely be disturbed during sediment sample 

collection.  This disturbance will increase the turbidity of the overlying water and might 

cause errors in the analytical chemistry data. 

• Water samples should be collected upstream of the sampling team when the sampling 

team must enter the water by foot or by boat to collect the sample.  If upstream sampling 

is not feasible, field notes should clearly indicate this so that data may be correctly 

interpreted. Disturbance of the sediments by the sampling team could potentially 

generate a surface water sample that is not representative of the sample location and 

yield unreliable data. 

• The collection of ancillary field measurements (pH, dissolved oxygen, temperature, and 

specific conductance, ORP), should occur after the collection of surface water samples.  

Also, ancillary measurements should be collected downstream and away from the 

surface water sampling location.  The collection of ancillary field measurements could 

potentially disturb the sediment in the vicinity of the surface water sampling location and 

cause errors in the analytical chemistry data. 

• If the water body to be sampled is shallow, the sampling team should avoid disturbing the 

sediments with the sample container.  If the sample container cannot be completely 

submerged into the water body, the sampling team should use a small sample container 

to collect the sample as to not disturb the underlying sediment.  The sample water can 

then be transferred into the appropriate container for shipment to the laboratory. 

3.2.1 Sampling Flowing Surface Waters (Rivers, Streams, or Drainage Ditches) 

Surface waters generally fall into two categories - flowing surface waters and still or stagnant 

waters.  Surface water samples will generally be collected as grab or composite samples.  

Specific considerations associated with sampling each type of surface water encountered 

are discussed in the following sections.  Sampling situations vary widely; therefore, the Project 

Manager must determine the appropriate method for collecting representative surface 

water samples. 

Project-specific requirements may necessitate a specific sampling location; in general, 

however, the preferable sampling location of flowing water bodies is where the water is well 

mixed laterally and vertically.  These locations are characterized by fast moving or turbulent 

waters.  Sites immediately below riffle areas are generally representative of the entire flow.  In 

the case of calmer waters, the preferred sampling location is the thalweg (area of highest 

flow rate). 

• Begin by selecting the farthest downstream sampling location.  In general, downstream 

samples should be collected first, followed by upstream samples.  This order minimizes the 

disturbance of bottom sediments and possibly downstream sample locations. 
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• A single sample at mid-depth and the mid-point of the main current, conditions 

permitting; is adequate for most streams where there is good lateral and vertical mixing. 

3.2.1.1 Grab (or Discrete) Sample Collection 

Surface water samples shall be collected at locations that are most likely to be impacted 

based on factors such as source, drainage patterns, and environmental features of concern 

or as specified in project documents.  Surface water samples will be collected prior to the 

collection of any sediment, benthic, or fish samples to avoid contamination of the sample by 

agitation of the bottom sediments.  Consideration should be given to using a container large 

enough to collect samples for both field and laboratory analysis.   

The sampling site will logged in the GPS for mapping purposes.  Sample locations and 

potential visible effects will be photographed. 

The YSI/Colorimeter will be decontaminated at each sampling location.  Decontamination 

will consist of washing the equipment with a scrub brush in a bucket with an Alconox solution 

(or equivalent) and rinsing the equipment in a bucket filled with tap water.  Used tubing will 

be removed and disposed of after each sample. 

3.2.1.2 Peristaltic Pump (or equivalent) Sampler (For Inorganic Sampling) 

• Use new certified-clean disposable Silastic®, Teflon®, Tygon®, or equivalent tubing. 

• Use dedicated tubing and inert weights at each sampling location.  Inert weights must be 

constructed of solid PVC so there is no potential to cross-contaminate the sample.   

• Lower the weighted peristaltic pump tubing to the appropriate depth. 

• Once at the desired depth, turn on the pump and begin purging for approximately 1 

minute to 2 minutes before sampling. 

• Fill the appropriate certified-clean bottles. 

3.2.1.3 Water Bottle Sampler 

A water bottle sampler may be used to collect surface water samples at a limited depth or at 

the surface.  When the laboratory-supplied sample bottle is unpreserved, proceed as follows. 

a) Lower the capped unpreserved sample container to the desired depth oriented so that 

the capped end of the bottle faces downstream to minimize potential entrainment or 

debris into the sample.  

b) Remove the cap allowing the sample container to fill. 

c) Replace the cap and remove the container from the water.   

When using sample bottles containing preservatives, first fill a separate, clean, unpreserved 

bottle as defined in steps a through c above, then follow the step below.   



 

STANDARD OPERATING PROCEDURES: SURFACE WATER SAMPLING 
SOP SIR2.17 

Version 1.1 (Last revised: Jan. 19, 2015) 

Approved by: Don Carey 

CATEGORY: Site Investigation and Remediation 

 

 6 of 8 

• Immediately decant from the clean, unpreserved bottle into the sample bottle containing 

preservative. 

Any of the following field conditions may necessitate the collection of a surface grab sample: 

when stream velocity is such that penetration to depth is not easily obtained, when surface 

sheen/film is identified, when low water exists, or when a sample from the upper surface of 

the water body is required. 

Note:  If a surface film is suspected (or visible), the surface of the water will be sampled by 

gently lowering the sample bottle horizontally into the water with the mouth of the bottle 

directed upstream, taking reasonable measures to avoid suspended/floating debris. 

3.2.2 Sampling Still or Stagnant Waters (Ponds) 

If the pond is large enough so that the sample location cannot be reached from the bank, it 

may be necessary to use a small boat to reach the sampling area.  Gentle rowing in a small 

boat will cause less sediment disturbance than wading through the pond. 

3.2.2.1 Grab (or Discrete) Sample Collection 

Grab samples can be collected using a peristaltic pump (or equivalent), or clean sample 

bottle.   

3.2.3 Surface Water Sampling Collection from a Vessel 

It will be necessary, in some cases, to use a vessel (boat or barge) to collect surface water 

samples.  Sampling devices used to collect surface water samples from a vessel should be 

selected by considering the depth of the sample and the flow of water above the sample 

depth.   

• Make sure that the sampling vessel is registered for use in the Province in which it will enter 

a body of water. 

• Predetermine sampling locations and reference in project-specific documentation.  

Record the sampling locations and mark with either a buoy or GPS device. 

• If buoys are used, navigate the sampling vessel to the buoy and tie the vessel to the 

buoy.  (The buoys will be set in a manner that will hold the boat within approximately 3 

metres  of the sampling location). 

• When buoys are not used, navigate the sampling vessel to the coordinates stored in the 

GPS unit.  Use an anchor (or spuds if available) in a manner that will hold the sampling 

vessel within approximately 3 metres of the target coordinates. 

• If anchors or spuds are used, allow 5 minutes to elapse before commencing sampling to 

allow any suspended solids to settle downstream. 
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Note:  Field conditions may be such that anchoring or using spuds is not effective (such as 

rock bottom or high-flow velocity).  At these locations, the vessel’s engine should be used to 

maintain position over the sampling location.  Make all appropriate efforts to keep a running 

engine downwind of the sampling, if sampling for volatile organic compounds. 

3.3 SITE PHOTOGRAPHS 

Photographs should be taken of site conditions before any work is conducted and again just 

prior to leaving the site to confirm the site was left in an appropriate state.  The requirement 

for other photographs will be determined by the Project Manager, but will generally consist of 

an adequate number of photos to document the sampling program.   

After field work is completed, requirements like labelling and organization of photographs 

including things such as project number, sample name and the date of the photograph, 

indexing and use of ERFF2.26 – Photograph Log, will be determined by the Project Manager.   

4.0 DOCUMENTATION 

4.1 MANUAL AND DIGITAL DATA STORAGE REQUIREMENTS 

4.1.1 Hard Copy Notes 

Ensure that field notes (entered with waterproof ink), are accurate and complete.  Provide 

them to the Project Manager for review and signature.  Scan hard copy notes.  Store hard 

copies in the project file. 

4.1.2 Digital Data 

Upload photographs to the server project directory.  Save data spreadsheets/databases and 

scanned hard copy notes in the server project directory.  If the local server is not backed up 

regularly, save a back-up copy in another location (e.g., computer hard disk). 

4.2 GENERAL 

Information to be documented will include the following, as applicable: 

• Site name, project number and task number(s) 

• Field investigator's name 

• Information concerning sampling decisions 

• Date and time of sample collection 

• Sample number, water depth and location (e.g., surface, mid-depth) 



 

STANDARD OPERATING PROCEDURES: SURFACE WATER SAMPLING 
SOP SIR2.17 

Version 1.1 (Last revised: Jan. 19, 2015) 

Approved by: Don Carey 

CATEGORY: Site Investigation and Remediation 

 

 8 of 8 

• Water characteristics (e.g., turbidity, color, temperature, flow rate) 

• Sampling method 

• Observations at the sampling site 

• Start time, stop time, total volume, and number of aliquots, if composite sample was 

collected. 

• Type of boat, type of propulsion, how the boat was anchored at a sample location (if 

applicable). 

• Unusual conditions (i.e., those that may affect observation and/or samples) 

• Decontamination observations 

• Weather conditions 

• Names/contact information of all field crew members and of any site visitors should be 

noted on the RMS2 form and the form should be signed as required by SWP procedures. 

• Location, description, and log of photographs 

• References for all maps and photographs 

• Information concerning sampling or scheduling changes, and any change orders 

• Summary of daily tasks and documentation on any cost or scope of work changes 

required by field conditions 

• Signature and date by personnel responsible for observations 

• Field equipment used 

5.0 RESOURCES 

5.1 RELATED SOPS 

• SOP SIR2.15 – Decontamination 

• SOP SIR2.16 – Sample Naming Protocol 

5.2 STANDARD FORMS 

• ERFF2.02 – Daily Activity Record 

• ERFF2.07 – Instrument Calibration 

• ERFF2.16 – Underground Utility Locate Request/Tracking 

• ERFF2.26 – Photograph Log 

• ERFF2.35 – Working Alone 
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