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Differences in species-specific standardized mean mercury concentrations between waterbodies or years 
(including existing data for pre-Project years) will be established based on their 95 percent confidence 
limits with a non-overlap indicating a significant difference between means. In those cases where the 
relationship between mercury concentration and fish length is not significant (and length standardization 
is not applicable), analysis of variance (ANOVA) and Holm-Sidak’s pairwise multiple comparison test 
(SPSS 2003) will be used to compare arithmetic means. In particular, means will be compared between 
pre- and post-Project years, and between measured and predicted post-Project means (see AE SV Section 
7.2.4.2.2). Maximum post-Project and stable post-Project mercury concentrations will be considered 
attained for a species if standardized means are not statistically different for three consecutive years or 
sampling periods. Mercury concentrations will be compared to the 0.5 ppm total mercury Health Canada 
standard for commercial marketing of freshwater fish in Canada (Health Canada 2007), which also 
represents the Manitoba guideline for mercury in fish for the protection of human consumers (MWS 
2011). Comparisons will also include the 0.2 ppm total mercury guideline instituted as a “safe 
consumption limit” for people eating “large quantities of fish” (Wheatley 1979) and is still unofficially 
recognized by Health Canada today, and the Canadian and Manitoba tissue residue guidelines of 
0.033 ppm methylmercury for the protection of wildlife consumers of aquatic biota (CCME 2000; MWS 
2011). 

7.2.4 Parameters 

The primary parameter of concern for this monitoring program is the concentration of total mercury in 
fish skeletal muscle from the following species: lake whitefish, northern pike, walleye, and yellow perch. 
Information on supporting biological variables will also be collected including: fork length, total weight, 
sex, maturity, and age. 

7.2.5 Sampling Sites 

Samples will be collected from fish captured during the conduct of the fish community core monitoring 
program (Section 5.2.2) in Keeyask reservoir, Stephens Lake, and Split Lake. The Aiken River will also be 
sampled under the fish mercury monitoring program. In the unlikely event that the target sample sizes of 
fish for mercury analysis are not captured during the fish community monitoring program, some 
additional sampling or sampling in a different location may be necessary to meet the minimum sample 
size requirements.  

If substantial increases are observed in Stephens Lake, the monitoring program will be extended further 
downstream (e.g., Long Spruce Forebay). Fish mercury monitoring is also conducted by MCWS and 
Manitoba Hydro under CAMP at several sites in the region (see Table 1). 

7.2.5.1.1 Sampling Frequency and Schedule 

The periodicity of fish mercury monitoring will depend on the waterbody and Project time periods. 
During the operation phase, monitoring will proceed yearly in the directly affected waterbodies (i.e., 
Keeyask reservoir, Stephens Lake) until maximum fish mercury concentrations are reached. Thereafter, 
monitoring of mercury levels will be conducted every three years until they have reached pre-Project 
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concentrations or are considered stable at a new background level. To decide if a new background level 
has been established, results will be compared to lakes from other monitoring programs (i.e., CAMP).  

Whenever possible, fish will be collected concurrently with the sampling of the fish community in August 
(Section 5.2.2.1). Fish from waterbodies not part of fish community sampling will also be collected in late 
summer, except for northern pike and walleye from the Aiken River, which will be captured in spring at 
ice-off. 

7.2.5.2 Methods 

A sub-sample (36 northern pike, walleye, and lake whitefish, and 25 juvenile yellow perch) of fish 
collected as part of the fish community core monitoring program (Section 5.2.1) that are fresh and in 
good condition will be processed for mercury analysis. Upon capture, large-bodied fish will be measured 
for fork length (±1 mm) and total weight (±1 g), examined internally to determine sex and maturity (not 
yellow perch; see below), and bony structures will be removed for age analysis. Dorsal spines will be 
taken from walleye, cleithra from northern pike, and otoliths from lake whitefish and yellow perch for 
age determination.  

A sample of axial muscle (fillet) with skin attached weighing approximately 10-60 g will be removed from 
each large-bodied fish anterior to the caudal (tail) fin, wrapped in cling wrap, placed into a plastic bag, 
and frozen for later mercury analysis at a CALA-accredited analytical laboratory. Juvenile yellow perch 
will not be dissected in the field but will be placed individually into labeled mercury-free plastic bags and 
stored on ice before freezing. In the laboratory, perch will be partially thawed, measured (±1 mm fork 
length) and weighed (±0.1 g), all internal organs will be removed, and the head (dorso-ventral oblique cut 
to anterior of the pelvic girdle) and the tail (at the caudal peduncle) will also be collected. Otoliths will be 
taken for age determination of selected individuals from length-stratified groups. What remains of the 
fish, including skin and bones will be weighed (±0.01 g), wrapped in cling wrap, placed in a Ziploc® bag, 
and refrozen before submission to the analytical laboratory. 

Total mercury analysis at the CALA-approved laboratory will be performed using internal protocols and 
procedures. The QA/QC program includes the analysis of different standard (certified) reference 
materials (SRMs with each sample run and the submission of duplicate samples to a second analytical 
laboratory to evaluate inter-laboratory differences). 
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