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Abstract 
There was no change to the moisture content of 
any of the western hemlock log sample sets 
during the study period between 1 Dec 2014 
and 5 mar 2015. It seems that this lack of 
change is related to stability in environmental 
humidity experienced by the logs. Whether or 
not time since cutting influences the ability of 
Hw logs to change moisture content could not 
be conclusively determined by the study. 
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Issue – Low floating hemlock 

In British Columbia (BC) logs are sometimes transported by floating. Flotation usually occurs in 
bundles. If there is a heavy log that would not float on its own, chances are it will be bundled with other 
lighter logs that provide enough buoyancy to keep the whole bundle afloat. Occasionally whole bundles 
of logs either sink or are low floating. Low floating bundles can take on more water and eventually sink, 
or they can escape from booms. Additionally, a low floating bundle seems more likely to become loose 
within the strapping holding it together. Loose bundles can allow logs to escape and may be difficult for 
machinery to handle, causing damage to equipment or posing a safety hazard.  

Typically, the lowest floating logs are Western Hemlock (Hw). Logs with flotation issues – either sinkers 
or low-floaters, usually have high moisture contents. Finding a way to improve the flotation of Western 
Hemlock would make their handling easier and prevent losses. This study looks at managing the 
moisture content of Western Hemlock as a potential solution to the problem of its lack of flotation. 
Additionally, codifying a field method for determining moisture content was targeted so that operators 
can have reasonable expectations about whether or not watering their logs will result in their flotation. 

Method 

The typical average used to represent Hw wood density is 441 kg/m3. Wood density is expressed for 
dry wood with 0% moisture content (MC), so this means that for dry Hw wood, 1 m3 weighs on average 
441 kg. On average then, when Hw reaches 57% moisture content, it will not float in seawater. 
Seawater has an average density of 1.027 g/cm3, so at 57% MC, one m3 of Hw weighs, on average, 
1,027 kg. For fresh water the critical MC is 56%. For the purposes of this study, the ‘low floating’ 
threshold has been established at 0.9 g/cm3 and this equates to a MC of 51% for Hw. This is 
summarized in Table 1. 

Table 1. Important moisture content thresholds for Hw  

Limiting factor Density (g/cm3) Equivalent MC for Hw average 

Seawater 1.027 57% 

Fresh water 1.000 56% 

Low-floating 0.900 51% 

 

The goal then, to ensure Hw flotation, is to manage average Hw moisture content to below 51%. 

Based on FPInnovations’ study last year on Hw flotation entitled “Vancouver Island Wicking”, (Friesen, 
2014)1, it seemed logical to test the idea that Hw will reduce moisture content if left to dry (or ‘cure’) 

                                                
1 Friesen, C. (Unpublished report, 2014). Vancouver Island Wicking. FPInnovations, Vancouver, 
Canada 
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before being watered, and that the facility of Hw to change moisture content caused by environmental 
conditions lessened over time. 

For this study, three cutblocks were selected for sampling: one on western Vancouver Island, the other 
two on West Cracroft Island. Samples were collected from 30 felled logs at the Vancouver Island site, 
from 40 logs at block 700 on West Cracroft Island, and from 20 logs at block 410 on West Cracroft 
Island. Samples consisted of chainsaw shavings taken near the cut log butts and collected in sealable 
plastic bags. Samples were weighed and then dried in 195-200 oF oven for 24 hours, to determine dry 
weights. From this data MC of the samples was determined.  

Additionally, using the established average wood density for BC coastal Hw at 441 kg/m3, moisture 
contents that correlate to flotation in seawater, fresh water, and ‘low-floating’ were determined. These 
are displayed in Table 1, above. 

In order to see if there is a correlation between environmental moisture content and wood moisture 
content, weather data for West Cracroft Island was collected. Temperature, humidity, wind, and rainfall 
data were collected and compared to sample MCs.  

Results 

Moisture content results 
The study is ongoing. Data will continue to be collected during the spring and summer months of 2015. 
For the data collected during the winter months of 2014-15, there was no significant change in moisture 
content. Moisture content results are shown in Tables 2, 3, and 4. 

Table 2. Moisture content results – Western Vancouver Island 

Falling date 
10 Nov 
2014 

 Moisture 
content 

Moisture 
content 

Moisture 
content 

Moisture 
content   

Moisture 
content 

Days since 
falling Date Average Maximum Minimum Std Dev Samples Alpha 

95% 
confidence 
interval 

21 1 Dec 
2014 

47.2% 58.6% 36.9% 5.45% 27 0.05 2.06 

64 13 Jan 
2015 

46.1% 59.0% 35.7% 5.09% 29 0.05 1.85 

100 18 Feb 
2015 

49.3% 77.9% 32.7% 8.44% 24 0.05 3.38 
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Table 3. Moisture content results – West Cracroft Island block 700 

Falling 
date 14 
Nov 2014 

 Moisture 
content 

Moisture 
content 

Moisture 
content 

Moisture 
content   

Moisture 
content 

Days since 
falling 

Date Average Maximum Minimum Std Dev Samples Alpha 95% 
confidence 
interval 

61 14 Jan 
2015 

56.9% 63.7% 35.0% 5.45% 40 0.05 1.69 

68 21 Jan 
2015 

54.6% 64.2% 29.7% 6.33% 40 0.05 1.96 

75 28 Jan 
2015 

56.5% 69.2% 38.4% 5.02% 40 0.05 1.56 

83 5 Feb 
2015 

56.3% 62.9% 48.1% 3.81% 40 0.05 1.18 

90 12 Feb 
2015 

56.6% 68.9% 43.3% 4.72% 40 0.05 1.46 

111 5 Mar 
2015 

56.0 67.5% 31.1% 5.89% 40 0.05 1.83 

 

Table 4. Moisture content results – West Cracroft Island block 410 

Falling 
date 10 
Jan 2015 

 Moisture 
content 

Moisture 
content 

Moisture 
content 

Moisture 
content   

Moisture 
content 

Days since 
falling 

Date Average Maximum Minimum Std Dev Samples Alpha 95% 
confidence 
interval 

4 14 Jan 
2015 

46.0% 55.2% 40.1% 4.11% 20 0.05 1.80 

11 21 Jan 
2015 

46.5% 52.7% 35.8% 4.06% 20 0.05 1.78 

18 28 Jan 
2015 

46.9% 57.4% 39.4% 4.74% 18 0.05 2.19 

26 5 Feb 
2015 

47.2% 58.1% 33.5% 5.63% 20 0.05 2.47 

 

Statistical t-tests, two tailed, assuming equal variances, were performed on the most disparate 
averages. These were between the Jan 13 and 18 Feb samples from western Vancouver Island and 
between the Jan 14 and Jan 21 samples of block 700. The null hypothesis was not rejected in each 
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case indicating that the samples were not significantly different. This means that there was no change 
in moisture content during the study period for any of the sample sets. 

Temperature and wind data were not analysed against the sample set. These factors may be greater 
factors during summer months. It is possible that as temperature rises during the spring and summer 
months, its significance to changes in Hw MC can yet be demonstrated. However it may be more likely 
that the influence of temperature on humidity is its most significant effect.  

Humidity and rainfall data collected from the West Cracroft Island weather station at Potts Harbour was 
analysed against observed MC from the sample sites. The results for blocks 700 and 410 are displayed 
in Figures 1, 2, 3, and 4. 

 

 

Figure 1. Block 700 – Humidity and Hw moisture content. 
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Figure 2. Block 700 – Rainfall and Hw moisture content. 

 

 

Figure 3. Block 410 – Humidity and Hw moisture content. 
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Figure 4. Block 410 – Rainfall and Hw moisture content. 

Field moisture content determination 
In order to facilitate operators making decisions about whether or not to water their logs, knowledge of 
moisture content can be used as a reasonable indicator of the likelihood of flotation. The following 
method requires a tool like a chainsaw to acquire the sample, and a scale and an oven to determine the 
moisture content. 

1.  Acquire a sample. The sample can be a disc (cookie) cut from the log or chainsaw 
shavings produced from cutting into the log. The chainsaw shavings have the advantage 
of being lighter and they make it easier to test different areas of the log while being less 
destructive to its value. Place sample in an air tight container like a sealable plastic bag. 

2. Determine the Wet weight (Ww) of the sample. Weigh the sample in its air tight container. 
Weigh an empty container. The difference is the Ww. 

3. Determine the Dry weight (Wd) of the sample. Determine the weight of an empty pan or 
tray. Place the sample in the tray and place the tray in an oven for 24 h at 195-200 deg 
Fahrenheit. Weigh the dried sample in the tray. Subtract the empty tray weight. The 
difference is Wd. 

4. Moisture content can then be calculated. MC = (Ww – Wd)/Ww x 100. Moisture contents 
greater than 57% are likely to result in sinking Hw logs; MCs between 51% and 57% are 
likely to result in low-floating Hw logs. MCs below 51% should float normally. 

Alternatively, the density (wet) of the logs may be calculated. For Hw, wood density is given at 441 
kg/m3 (dry). Then Hw density (wet) = (Ww/1000) / (Wd/441). 

For example, say the wet sample is 75.0 g in a 14.0 g bag, then Ww=75.0-14.0 = 61.0 g. After drying, 
the sample is 29.6 g. Then MC=(61.0-29.6)/61.0*100 = 51.5%, and wet density=(61.0/1000)/(29.6/441) 
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= 0.909. Since fresh water has a density of 1.000 and seawater has a density of 1.027, the log should 
float (0.909 < 1.027), but it will be low-floating. The low-floating threshold used in this study is 0.900. 

Discussion 

There was no significant difference in the moisture content for any of the samples during the study 
period. All samples were taken between 1 Dec 2014 and 5 Mar 2015. There was little variation in 
climate during these winter months (technically, the first sample on 1 Dec was in autumn). Last year’s 
study on Vancouver Island Wicking showed significant changes to MC during the period of the study. 
These changes declined in magnitude as time passed. It was hypothesized in that study that as time 
since felling lengthened, Hw logs lost their ability to uptake or shed moisture, much as cut flowers do in 
a shorter timeframe. 

However, the period of MC change in the 2014 study was in autumn when relative humidity was more 
variable. That study began in October and ran till February. The stability in Hw MC from the 2014 study 
occurred during the winter months (after November). The question remains, was the stability in 
moisture content influenced by elapsed time since felling or was it due to lack of change in the 
environmental humidity?  

The data from the current study is inconclusive in answering the question because of the stability in 
environmental humidity the current sample logs have experienced. Data for the current study is 
continuing to be collected through spring and summer 2015 and the answer may yet be forthcoming as 
a drier environement is experienced by the logs. 

The current study showed no significant differences in MC during the study period, and times since 
felling varied between 4 and 111 days. This does not mean that changes could not yet occur. But if 
changes do occur, it will imply that the hypothesis that the ability to change MC decreases since time of 
cutting may be flawed 

Figures 2 and 4, above, indicate that there seems little correlation between moisture content and 
rainfall. Whether or not rain falls, the MC of the Hw logs remains constant.  

Figures 1 and 3, show that humidity during the study period remained relatively constant. During the 
coming spring and summer months, if changes to humidity are followed by changes to log MC, then it 
may be inferred that allowing Hw logs to cure in a low humidity environment is effective in reducing their 
moisture content, regardless of time since cutting. Using a low humidity environment to reduce Hw 
moisture content could then be said to be an effective tool for improving Hw flotation. 

Conclusion 

There was no change to the moisture content of any of the Hw log sample sets during the study period. 
It seems that this lack of change is related to stability in environmental humidity experienced by the 
logs. Whether or not time since cutting influences the ability of Hw logs to change moisture content 
could not be conclusively determined by this study to date. As this study continues, future data that 
shows a reduction in Hw moisture content correlated with environmental conditions like reduced  
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humidity (or possibly increased temperature) would imply that flotation of Hw logs may be improved by 
curing in less humid environments. Further it would imply that time since cutting does not influence the 
ability of Hw logs to change moisture content, but this is not yet known. 
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