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Acronyms and Abbreviations 

  

AIS  Aquatic invasive species 

chl-a Phytoplankton chlorophyll-a  

GF/C Glass microfiber filter, size C 

DI water Deionized water 

MgCO3 Magnesium carbonate 

COC Chain of custody 
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Purpose and Scope 
This document describes the procedures, methods, and practices used by Alberta Environment 

and Parks Resource Stewardship Division personnel when filtering water samples for analysis of 

chlorophyll-a (chl-a) in phytoplankton after surface water sampling events. The procedures in this 

document are to be followed when filtering samples in the workplace laboratory or in the field. 

This document is a revised version of a previous procedure found in Section 2.7 of the Aquatic 

Ecosystems Field Sampling Protocols (Alberta Environment, 2006). 

 

Summary of Method 
A representative water sample is collected in an opaque Nalgene bottle. These samples are 

filtered using vacuum filtration in subdued light. The filter is then placed in a secure container, 

such as a screw-cap culture tube or covered petri dish, and stored in the dark at sub-freezing 

temperatures. Extraction and analysis take place after shipment to laboratory.  

 

Apparatus and Reagents 
The supplies and reagents commonly used for chl-a samples are listed in Tables 1 and 2.  
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Table 1: Supplies for filtering chl-a samples. 

Item Description  

Nalgene bottle 1000 mL, opaque (e.g. brown) 

Erlenmeyer filter flask 1000 mL 

Graduated Cylinder 5-250 mL 

Light source Subdued natural source or low light bulb  

Filter holder with No. 8 stopper  

WhatmanTM GF/C filters 1.2 µm, 47 mm diameter 

Forceps  

Gloves, disposable Powderless, nitrile or latex, assorted sizes 

Deionised water  

Wash/rinse bottle Labeled to indicate contents, i.e., DI water 

Filtering apparatus Vacuum pump/Hand pump if field filtering, preferably 
with pressure gauge 

Liquid dropper bottle For MgCO3 solution 

Culture tubes Screw cap, glass, silicon liner, holding rack 

Petri dishes If field filtering or no culture tubes are available  

Label tape, sealable bag(s)  

Waterproof pen  
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Table 2: Chemical reagents for filtering chl-a samples. 

Reagent Description  

Saturated MgCO3 solution 10 g of MgCO3 powder is added to 1000 mL of 
deionized water. The solution is settled for a minimum 
48 hours, after which the clear solution is decanted into 
a liquid dropper bottle for subsequent use. Only the 
clear, powder-free solution is used during the 
subsequent steps.  

 

Sample Handling and Preservation  
River or lake water samples should be collected in opaque Nalgene bottles. Unfiltered samples 

should not exceed a 24 hour holding period and should be kept cool (approximately 4ºC) prior to 

filtration and preservation. The entire post-sampling procedure is carried out as much as possible 

in subdued light and gloves must be worn when handling samples, glassware, and filters to 

prevent decomposition by light and contact with acidic substances (APHA 2012). Regardless of 

the type of light, it is preferable to protect the sample and filter from prolonged, direct light 

exposure (e.g. dimming ambient light). During the filtration process, samples are treated with 

MgCO3 solution to eliminate acid induced transformation of chl-a to its degradation product, 

pheophytin.  

 

Sample Filtration Procedure 
a) Forceps are used to place a WhatmanTM GF/C filter on the filter apparatus (Figure 1). The 

vacuum pump is turned on with the maximum pressure set to 5 psi. 

b) The sample bottle is inverted several times until a uniform mixture is achieved.  

c) The graduated cylinder is triple rinsed with small amount of DI water prior to measuring 

the sample volume (CCME 2011).  

d) Wet GF/C filter with DI water to remove extra glass fibres and open up filter pores. 

e) The sample is then poured into the graduated cylinder and volume measured from the 

center (bottom) of the meniscus. Filter just enough sample to get a light green/brown 

color on the filter. Volume of sample filtered is recorded on the Chain of Custody (COC) 

form1. 
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f) The sample volume is poured into the filter apparatus; the graduated cylinder is triple 

rinsed with DI water and each rinse is added to the filter apparatus.  

g) When 10-15 mL of sample remains on the filter, ten drops of MgCO3 solution are added 

to the apparatus. The insides of the filter apparatus are triple rinsed with DI water. The 

valve on the vacuum pump is turned off as soon as the liquid disappears, to prevent 

breakage of cells. 

h) With forceps, the filter is carefully folded so no sample is exposed, removed from the 

apparatus, and placed into the bottom of a culture tube with the cap fastened. If field 

filtering or no culture tubes are available, place the folded filter into a covered petri dish.  

i) Any pertinent information (e.g., tube number), along with the total volume filtered, is 

recorded on the Chain of Custody (COC) form.  

j) Three replicates are filtered per water sample by repeating the steps above.  

k) Culture tubes or petri dishes should be placed in the freezer once filtration is complete. 

l) Dispose of filtrate and unused sample according to AIS protocol. 

m) Once filtration is complete, triple rinse filtering apparatus with DI water and clean sample 

bottles according to AIS protocol (e.g. cleaned with QAC solution or freezing). All bottles 

should be clean and acid-free to prevent degradation of chlorophyll (APHA 2012). 

Equipment should be stored clean, dry, and covered. 

1Due to the differing nutrient levels between rivers and lakes, the volume of water filtered 

varies for each site. For example, <500 mL of lake water may be sufficient to visually stain a 

filter green due to higher planktonic productivity relative to river samples, which may require 

>500 mL of sample water to stain a filter green. If a sample is sufficiently turbid such that a 

brown colour on the filter appears to be due mainly to sediment, pass more sample water 

through that filter, or use a second (new) filter and pass more sample through it and submit 

both for analysis. Note the volume of sample passed through each filter on the COC form. 
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Figure 1: Example of filtrating apparatus with vacuum connection and pressure gauge. 

 

Quality assurance 
A quality assurance program for provincial water quality monitoring is described in the document, 

A five-year provincial water quality monitoring, evaluation and reporting plan for lotic systems 

(Kerr and Cooke, 2019). Field blanks should consist of DI water poured off into an opaque 

Nalgene bottle at the sampling site. Duplicate water samples should be collected into opaque 

Nalgene bottles at a similar space and time as original samples. Both blanks and duplicates 

should be filtered similarly to water samples, as described above.    

 

Shipping 
Culture tubes containing filters must be stored in the dark in sub-freezing (-20ºC) temperatures 

(US EPA 2013). When there is a full rack of tubes in the freezer, the corresponding COC forms 

are placed in a Ziploc bag with the rack. The rack of tubes are shipped to laboratory within two 
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weeks of collection to ensure analysis takes place within the 28 day holding period. During 

transport, the samples need to be packed in a cooler, maintaining minimal light exposure, and 

with adequate ice to ensure samples arrive in a frozen state. 
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