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Introduction 

Eastern Charlotte Waterways Inc. (ECW) is a not-for-profit, community based organization with 

a mandate to raise the capacity of community and interest groups to address issues of concern in 

relation to natural resources and the environment.  Since the mid 1990’s, ECW has been actively 

involved in the soft-shell clam (Mya arenaria) industry in southwest New Brunswick. The 

industry supports approximately 80 regular harvesters. These harvesters depend on the industry 

as their primary income source. An additional four hundred license holders also utilize the 

industry as a supplemental income source. The immense intertidal zone of the Bay of Fundy 

results in extensive soft-shell clam habitat. Approximately 34% of shellfish harvest areas in New 

Brunswick are restricted, conditionally restricted, or prohibited (Environment Canada, 2013). 

Developing local capacity to utilize these resources would significantly reduce the vulnerability 

of the local soft-shell clam industry to variable, unpredictable, and persistent environmental 

contamination, which can often be derived from unknown and difficult to remediate sources. The 

scale of the soft-shell clam industry in southwestern New Brunswick cannot sustain a land-based 

depuration facility (MacDougall, 2003) therefore the establishment of a low-capital, short-term 

container relaying method is a promising prospect to improve both the viability and the 

sustainability of the local industry. Without an acceptable measure to depurate soft-shell clams 

through natural relaying, the industry cannot reach its full potential. 

Beginning in November 2010, ECW conducted three trials of a short term container relaying 

system featuring suspended containers, in hopes of proving its worth for a full trial to achieve 

approval under the guidelines for relaying set forth by the Canadian Shellfish Sanitation  

Program (CSSP). The CSSP contains provisions for such a short term container relaying system. 

Chapter 10 of the CSSP Manual of Operations begins, “Relay systems…are efficient methods of 

achieving microbiologically safe bivalve molluscs.” (CFIA, 2012). Section 4(2) of the 

Management of Contaminated Fisheries Regulations allows for a license to fish for food 

purposes in an area that is contaminated, following approval of a decontamination plan. Under 

the CSSP Memorandum of Understanding between the Canadian Food Inspection Agency 

(CFIA), Fisheries and Oceans Canada (DFO) and Environment Canada (EC), the CFIA advises 

on these decontamination plans. This is done under the authority of the Fish Inspection 

Regulations (FIR) which also contains the requirements for the processing (i.e., depuration), 



 | 2   P a g e

transportation, and holding of shellfish. Section 10 (3) of the CSSP deals specifically with short-

term container relaying systems. In order to approve a process, the CFIA must be satisfied that 

the relay process is consistently cleansing the shellfish. It requests twenty (20) trials of a 

particular system before it can be approved. Each trial must consist of samples drawn at zero, 

mid-cycle, and final hours. The intent of these samples is to determine that all locations in the lot 

facilitate decontamination. In this project, with the support of the New Brunswick Department of 

Agriculture, Aquaculture, and Fisheries, Eastern Charlotte Waterways attempted to prove that its 

system of suspended container relaying was suitable under the CSSP. 

Methodology 

The guidelines for containers suitable for short term relaying are found in Section 10 

subsection (e) paragraph (i) (CFIA, 2012). The containers are to be constructed of corrosion 

resistant, non-toxic, non-absorbent, easily cleanable material, and be of a suitable size and 

shape to permit a mid-cycle washing of shellfish, an adequate flow of water to all shellfish, and 

a maximum depth of soft-shelled clams in containers of 20 cm (8 inches). The clam containers 

used in this project were constructed from 1mm plastic coated mesh and 2.5mm steel ballast 

frame.  They were fastened shut using two bungee cords, and had rope handles at either end. 

Their W x L x H dimensions were 1.10m x 0.47m x 0.24m. They were connected to a weighted 

1cm rope by a stainless steel hook. That rope hung from a surface flotation raft built from 

17.5cm polyvinyl chloride (PVC) pipe. The raft was 1.3m x 5m, and was designed to 

accommodate three suspended sets of containers, with each suspended set consisting of three 

individual containers separated by a meter of depth. In total the raft can accommodate nine 

containers. The top row sits at 2.5m of depth, and the down lines, to which the containers are 

attached, is 6.5m in total length, with chain weight stabilizers on its end. The raft is anchored to 

the bottom by two 70kg cement blocks, connected to the raft, and with plastic marker buoys to 

warn boaters, along with a 2.5 meter flagpole. A full schematic drawing of the system is 

included in Appendix A.  

There were three trials completed, the first in mid-November 2010, the second in late March 

2012, and the final one in mid-April 2013. For each trial the raft was anchored in Pintlowes 

Cove in Bliss Harbour (45° 1'19.36"N, 66°50'30.26"W) prior to the beginning of the trial. This 
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area was chosen because of its consistently high water quality values. A permit from the New 

Brunswick Department of Natural Resources was required to utilize the site. At the beginning 

of each trial, a 2lb. sample of clams was collected from three areas that are closed to shellfish 

harvest. A permit from the Department of Fisheries and Oceans, which features the areas and 

dates proposed for harvest, the names of harvesters, and the plan for transport and disposal of 

product, was required for this activity. The three samples of shellstock were sent to Impact 

Microbiology Laboratory in Fredericton, N.B. This laboratory is accredited by the Standards 

Council of Canada (SCC), specializing in agriculture inputs, food, animal health, and plant 

protection. This project specifically required MFHPB (Methods Food Health Protection 

Branch) -19 which deals with the enumeration of coliforms, fecal coliforms, and E.coli in foods 

using the MPN (most probably number) method. This method has a detection limit of 2 

coliforms/100g, therefore any counts lower than that are represented in the results as <2. The 

laboratory would enumerate the fecal coliforms present in the samples and the site with the 

most contaminated samples would be chosen for use in the trial. 

The trial would be scheduled according to the tidal cycle, ensuring contracted diggers would 

have an opportunity to dig the necessary product, and that the sampling regime would be 

implementable based on the zero hour mark, as well as the weather forecast. Precipitation 

events would raise the potential for fecal coliform contamination during the trial. Local clam 

diggers were contracted in consultation 

with the Charlotte County Clam 

Harvesters Co-operative and paid per 

pound of clams they dug. At the 

beginning of each trial, a total of 400 

lbs. of product was dug from the chosen 

site. ECW employees removed the 

clams from the beach area, and weighed 

them using a ‘Cabela’s’ brand 0-500 lb. 

game scale, which was operated by the same employee for all three trials as the scale varies by 

operator. The clams were weighed in three (3) each of 20, 40, and 60lb. lots. The lots were 

placed in marked totes and transported to the ECW office where they were surveyed for broken 

Figure 1: Digging for product 
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and dead clams and counted to extrapolate the number of clams per pound. They were then put 

in their respective containers, a zero hour sample was collected, and they were zip tied shut 

using DFO issued zip ties to ensure they were not tampered with. Immediately following that, 

the cages were loaded aboard the ECW truck, and driven to the ECW skiff, which was waiting 

at the Blacks Harbour dock. The containers were loaded aboard the skiff and transported to the 

raft in Pintlowes Cove where they were attached. 

ECW staff returned to the raft during each scheduled sampling event, pulled the containers to 

the surface and collected a 2lb. sample of clams, before resealing the containers with a DFO 

issued zip tie. The samples were placed in labeled zip lock bags and stored in an on-board 

cooler that contained ice packs. 

During each sampling event an 

overlay water sample was taken and 

tested for coliform in the SCC 

accredited laboratory at ECW. This 

was to ensure that the clams were not 

subject to further contamination. The 

sampling schedule was different 

during each of the three trials. During 

the first trial in November 2010, 

samples were collected at 0, 48, 96, 

144, and 192 hours. During the second trial samples were collected at 0, 48, 60, and 72 hours. 

During the final trial samples were collected at 0, 12, 24, 36, 48, 60, 72 and 84 hours. These 

adjustments were made to better understand the rate of depuration.  The coolers containing the 

samples were transported to Impact Microbiology in Fredericton by vehicle. They were kept 

cool during transport using ice packs. The analysis took 24 hours, following which the results 

were sent from Impact Microbiology to ECW. Upon the completion of each trial project staff 

removed the clams from the containers and returned them to the beach where they were 

harvested from, as an alternative to destroying as they were unable to be marketed given the 

pilot phase of the project. 

  

Figure 2: ECW staff collecting a sample
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Results  

2010 

15/11/2010 – 23/11/2010 

Product location: Brown Cove (09/11/10) 

 Preliminary sample fecal coliforms (MPN)/100g: 23 

 

 

Total Coliforms (MPN)/100g Fecal Coliforms (MPN)/100g 

Water quality 

(MPN/100ml) Precip (mm.) 

Date 20lb. 40lb. 60lb. 20lb. 40lb. 60lb.   

15-Nov-10 23 23 23 2 <2 <2 <2  

0hrs 23 23 23 2 2 <2   

17-Nov-10 23 33 33 4.5 11 6.8 <2  

48hrs 33 23 23 11 2 4.5   

19-Nov-10 33 23 <2 17 7.8 <2 2  

96hrs 2 7.8 2 <2 7.8 2  3.5 

21-Nov-10 13 2 6.8 7.8 <2 4 <2 6.5 

144hrs 4.5 6.8 2 <2 <2 2   

23-Nov-10 2 31 2 2 2 <2 <2  

192hrs <2 <2 2 <2 <2 2   
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2012 

26/03/2012 – 30/11/2012 

Product location: Sturgeon Cove (22/03/12) 

Preliminary sample fecal coliforms (MPN)/100g: 230 

 Total Coliforms (MPN)/100g Fecal Coliforms (MPN)/100g 

Water quality 

(MPN/100ml) Precip (mm.) 

Date 20lb. 40lb. 60lb. 20lb. 40lb. 60lb.   

26-Mar-12 330 230 230 20 80 <2 <2  

0hrs 330 230 330 20 <2 5  0.6 

 330 490 230 <2 <2 <2   

28-Mar-12 230 230 230 <2 <2 <2 <2  

48hrs 230 230 230 <2 <2 <2  3.1 

 230 230 490 <2 <2 <2    

29-Mar-12 230 230 230 <2 <2 <2 <2   

60hrs 23 330 230 20 <2 <2   

 230 230 230 20 <2 <2    

30-Mar-12 230 230 230 <2 <2 20 <2   

72hrs 230 230 230 <2 20 <2  0.6 

 23 230 230 <2 <2 20    
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2013 

15/04/2013 – 19/04/2013 

Product location: Sturgeon Cove (14/03/12) 

Preliminary sample fecal coliforms (MPN)/100g: 700 

 

 

 

 

 

 Total Coliforms (MPN)/100g Fecal Coliforms (MPN)/100g 

Water quality 

(MPN/100ml) Precip. (mm.) 

Date 20lb. 40lb. 60lb. 20lb. 40lb. 60lb.   

15-Apr-13 230 230 230 <2 <2 <2 <2 0.7 

0hrs 230 230 230 <2 <2 <2   

 230 230 230 <2 20 <2    

16-Apr-13 230 230 230 20 45 <2 <2   

12hrs 230 230 230 <2 2 <2  5.6 

 230 230 230 20 <2 20    

16-Apr-13 230 230 230 <2 <2 <2   

24 hrs 230 230 230 <2 <2 <2   

 230 230 230 <2 <2 <2   

17-Apr-13 230 230 230 20 20 20 <2  

36hrs 230 230 230 <2 <2 <2   

 230 230 230 <2 78 <2   

17-Apr-13 130 170 230 <2 <2 <2   

48 hrs 130 230 230 <2 <2 20   

 130 78 230 <2 <2 <2   

18-Apr-13 230 230 130 230 230 130 <2  

60 hrs 20 230 78 20 230 78   

 45 130 230 45 130 230   

18-Apr-13 330 230 490 <2 230 <2   

72 hrs 230 230 130 <2 <2 20   

 230 230 230 <2 20 20   

19-Apr-13 230 230 130 <2 20 <2 <2  

84 hrs 20 230 230 <2 <2 20   

 230 130 130 20 <2 <2   
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Discussion 

The Canadian Shellfish Sanitation Program’s Manual of Operations indicates that for process 

verification of short term container relaying systems, it is necessary to have zero hour results 

greater than or equal to a geometric mean of 230 fecal coliforms per 100g of shellfish, with a 

maximum of 2,300 fecal coliforms per 100g (CFIA, 2012). The most challenging part of this trial 

project was finding coliform counts that met this guideline. 

While the initial counts detected in the shellfish were suboptimal for depletion assessment of 

fecal coliforms, a rudimentary comparison of total coliforms can also be used to determine if any 

reduction occurred. The scores for each density were averaged, and where the value was below 

the detection limit (i.e. <2) the samples were scored a count of 1 coliform/100g for the purpose 

of averaging. These averages have been graphed. 

From these very preliminary results it does appear that soft shelled clams placed in the 

suspended container systems did exhibit signs of depuration and there did not appear to be any 

obvious constraint in reduction capability as density increased. It is unfortunate that the early 

counts were insufficient to conduct a full pilot trial of the system. Given the variability in fecal 

coliform counts that were exhibited between the preliminary samples and the beginning of the 

trial, which could be encountered in the field at any given time, and also considering the length 

of time to obtain results from testing, it is suggested that artificial spiking of shellfish with 

known amounts of fecal coliforms (e.g. E.coli) be conducted to ensure robust starting levels. 

Such a strategy could be employed to more reliably assess the depletion capability of suspended 

container systems in future trials.  

In conclusion, the short term container relaying shows promise, however it will require a testing 

strategy that includes the 20 trials necessary for approval, and ensures a suitable contamination 

level of the product used in those trials. Throughout the three trials conducted by Eastern 

Charlotte Waterways the only issue encountered was the number of fecal coliforms found in the 

soft-shell clams at the beginning of the trial. A test prior to the beginning of the trial to ensure 

contamination is not satisfactory. We are confident that if this can be properly accounted for in 

the testing methodology, then short term suspended container relaying can serve as the key to 

unlocking prohibited clam harvesting areas in southwestern New Brunswick. 
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