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July 2, 2013 

 
Ms. Colleen Hughes   
Environmental Coordinator 
Mount Polley Mining Corporation 
Box 12, Likely, BC 
V0L 1N0 
 
Dear Ms. Hughes, 

The Mount Polley Mine, owned and operated by the Imperial Metals Corporation, is a 
copper/gold mine located northeast of Williams Lake, British Columbia on Mount Polley 
between Polley Lake and Bootjack Lake (Figure 1).  Mine representatives have been 
monitoring the water quality of local lakes and creeks since prior to the initiation of 
mining operations in 1997.  Through the examination of water quality monitoring data, 
Mount Polley has identified an apparent increase in concentrations of phosphorus in 
Polley Lake and has also recorded anecdotal observations of an increase in the 
occurrence of spring algal blooms.  In response to this observation, Mount Polley 
retained Minnow Environmental Inc. (Minnow) to provide an analysis of current 
phosphorus concentrations, sources of phosphorus to Polley Lake, and potential 
implications of increased phosphorus concentrations in Polley Lake.  Concentrations of 
nitrogen, measures of light penetration (turbidity and Secchi depth), and lake profiles of 
temperature, dissolved oxygen, pH and conductivity are also considered.    

Re: Phosphorus in Polley Lake 

Review of Phosphorus in Lakes 

Phosphorus is a ubiquitous element generally found in an inorganic state in sedimentary 
rock.  Organic phosphorus, as phosphate (-), is an essential nutrient, is the currency for 
cellular respiration and energy production, and forms the basis of metabolism and 
growth for all living organisms.  In freshwaters, phosphate is required for growth of 
photosynthesizing aquatic organisms (i.e., plants, algae) and is often the nutrient limiting 
primary production (Wetzel 2001; CCME 2004).  The trophic status, or level of 
productivity, of a lake is defined by, among other factors, the amount of phosphate 
available in the spring for the growth of phytoplankton, which form the base of the 
aquatic food chain.  Therefore, an increase in phosphorus concentration above 
background levels has the potential to alter a lake’s trophic status and dominant biota, 
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decrease biodiversity, cause a decline in ecologically sensitive species/increase in 
tolerant species, cause an increase in biomass, turbidity and organic matter, and cause 
an increase in oxygen consumption, potentially decreasing aqueous dissolved oxygen 
concentrations.  

Phosphorus in Polley Lake  

British Columbia has a water quality guideline for phosphorus in lakes that is specified 
as an optimal range of total phosphorus (>5 to <15 ug/L) for the protection of salmonids 
(BCMOE 1985).  The guideline also indicates that monitoring of chlorophyll a (the 
dominant photosynthetic pigment in phytoplankton) should be undertaken in response to 
elevated levels of total phosphorus (TP>15 mg/L).  There is no BC water quality 
guideline for chlorophyll a in lakes.  The Canadian Water Quality Guideline (CWQG) for 
phosphorus (protection of aquatic life) provides a somewhat different approach in the 
form of a guidance framework for the management of freshwater ecosystems that 
considers reference and baseline conditions (CCME 2004).  This allows for a trigger 
range to be set for a particular receiving environment and also considers the effects of 
increased TP, such as increased levels of chlorophyll a and changes in dissolved 
oxygen (CCME 2004).  A generalized trigger limit of 50% increase in TP from baseline is 
often used as a starting point for triggering an investigation into the cause of the 
increase and monitoring of secondary effects such as chlorophyll a and hypolimnetic 
dissolved oxygen (CCME 2004).  In addition, TP-based trophic classification is used as a 
guideline to monitor lakes and rivers and to trigger management action to ensure that 
trophic status is not altered due to anthropogenic inputs (CCME 2004).  If none of the 
associated effects are observed, then close monitoring of the system for chlorophyll a, 
dissolved oxygen, and further increases in TP is recommended.   

Concentrations of TP in Polley Lake surface water (at monitoring stations P1 and P2) 
have increased significantly over the 2001 to 2012 period (Figure 2; Appendix Table 1; 
Spearman’s Rank Order Correlation p<0.05; Appendix Table 2). A similar temporal 
increase did not occur in Bootjack Lake.  The increase in concentrations of TP in Polley 
Lake is most evident starting in 2010, with surface concentrations prior to 2010 spanning 
a range of 5 to 43 ug/L (mean = 12 ug/L) and concentration in 2010-2012 spanning a 
range of 14 to 99 ug/L (mean = 50 ug/L; Appendix Table 1).  Unlike TP, no consistent, 
significant trends were observed in concentrations of ortho-phosphate or total dissolved 
phosphorus (Appendix Tables 1 and 2).  Baseline (1995/1996) concentrations of TP in 
Polley Lake and Bootjack Lake surface water were between 9 ug/L and 22 ug/L 
(Appendix Table 3; HKP 1996; HKP 1997).  These baseline concentrations are 
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somewhat greater than the BC criterion range (BCMOE 1985), precluding its application 
as an interpretive tool.  However, based on conventional trophic classification systems 
using TP concentrations (Table 2), Polley Lake would have been classified as a 
mesotrophic lake during baseline (1995/1996).  Based on current TP concentrations 
(2010-2012 mean of 50 ug/L), Polley Lake would now be classified as a eutrophic lake.  
In general, in the absence of other constraints on productivity (e.g., low nitrogen 
concentrations), this would be expected to result in increased phytoplankton growth and 
increased potential for conditions of low dissolved oxygen.   

Nitrogen, Light Penetration and Profiles  

The trophic status of an aquatic system depends on a number of factors in addition to 
phosphorus (e.g., total nitrogen, light, temperature; Carlson 1977; Wetzel 2001).  
Although phosphorus is normally the nutrient limiting phytoplankton growth in lakes, 
nitrogen (which is also essential for plant and algal growth) can also be a limiting 
nutrient.  The Redfield Ratio (Redfield 1934) and the work of Dillon and colleagues 
(Dillon and Rigler 1975ab; Dillon et al. 1986) both provide nitrogen:phosphorus ratios 
(N:P ratios) that can be used to determine the limiting nutrient in a given system.  
Generally, an N:P ratio of 16:1 is optimal for algal growth and increasing or decreasing 
this ratio can affect the algal community and/or limit the system (Redfield 1934; Dillon 
and Rigler 1975a,b; Dillon et al. 1986).  Phosphorus is typically a limiting nutrient at N:P 
ratios of 12:1 or more; whereas nitrogen is typically a limiting nutrient at N:P ratios of 
less than 10:1 (Dillon et al. 1986).    

Concentrations of total nitrogen (TN) in Polley Lake surface water have also increased 
over the period from 2001 to 2012 (Figure 3; Appendix Table 1), significantly so at 
Station P1 (Spearman’s Rank Order Correlation p<0.05; Appendix Table 2). A significant 
temporal increase did not occur in Bootjack Lake; however, concentrations were much 
lower in 2001 than at all subsequent dates suggesting an increase between 2001 and 
2006.  The increase in concentrations of TN in Polley Lake appeared to occur from 2001 
to 2007, followed by a decrease in 2008/2009 and a second, sustained increased from 
late 2009 to present (from <200 ug/L to roughly 400 ug/L).  It is notable that the latter 
also appears to be the case in Bootjack Lake and that, unlike TP, concentrations of TN 
in Polley and Bootjack lakes are quite similar (Figure 3).  Based on conventional trophic 
classification systems using TN concentrations alone (Table 2), Polley Lake would have 
been classified as oligotrophic in 2008/2009 and is more recently at the oligotrophic-
mesotrophic boundary.  Although nitrate and nitrite have been monitored in Polley and 
Bootjack Lakes, concentrations have frequently been below the method detection limit 
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and detectable concentrations have been too few to conduct a meaningful analysis 
(Appendix Table 1).  The ratio of total nitrogen to total phosphorus has generally 
decreased in Polley Lake since 2006 (which is consistent with the observed increase in 
TP concentration; Figure 4), but a significant trend was only evident at Station P1 
(bottom; Appendix Table 2).  Nonetheless, all temporal relationships were negative in 
both Polley and Bootjack Lakes, with the correlation coefficient greater in Polley Lake 
than in Bootjack Lake (Appendix Table 2).  Unfortunately, no baseline concentrations of 
total nitrogen are available and a low TN/TP ratio in 2001 is not supported by additional 
data, but nonetheless suggests that the TN/TP ratio of both lakes may have increased 
substantially between 2001 and 2006 (Figure 4).  In recent years (2010-2012), the 
average TN:TP ratio has been substantially lower in Polley Lake (8.3) than in Bootjack 
Lake (17.3).  The low ratio in Polley Lake (less than 10) suggests that nitrogen may be 
the more limiting nutrient (than phosphorus) in Polley Lake (which is consistent with a 
classification of eutrophic based on TP and oligo-trophic/mesotrophic based on TN).  
This highlights the fact that loadings of both phosphorus and nitrogen must both be 
carefully considered in lake monitoring and in the management of nutrient loadings.  

The turbidity of Polley Lake surface water has increased significantly over the 2001 to 
2012 period (Figure 5; Appendix Table 1; Spearman’s Rank Order Correlation p<0.05; 
Appendix Table 2), with no similar temporal increase observed in Bootjack Lake.  As 
with phosphorus, the increase in turbidity in Polley Lake is most evident starting in 2010, 
with surface turbidity prior to 2010 spanning a range of 0.4 to 1.1 NTU (mean = 0.8 NTU) 
and surface turbidity in 2010-2012 spanning a range of 0.8 to 1.8 NTU (mean = 1.4 NT; 
Appendix Table 1).  The increase in turbidity is supported by observations of Secchi 
depth (a measure of light penetration; Figure 6).  Although temporal change in Secchi 
depth is difficult to assess statistically due to seasonal differences (i.e., only same 
season data can be compared over time; Appendix Table 3), it is evident that Secchi 
depth was lowest in 2011 and 2012 in Polley Lake (Figure 6). However, it must be noted 
that lowest Secchi depths in Bootjack Lake were also observed in 2011 and 2012, 
confounding the interpretation of cause of low Secchi depth in Polley Lake.  

Examination of lake profile data for temperature, dissolved oxygen, conductance and pH 
(Appendix Figures 1 to 12) indicate that conductivity in Polley Lake (but not Bootjack 
Lake) has increased in recent years.  This observation is consistent with previous 
observations of lake water quality (Minnow 2010).  Although incidents of low dissolved 
oxygen were observed in both Polley and Bootjack lakes in the fall of 2012 (Appendix 
Figures 1 to 12); results appear to have been due to improper function of a field meter 



 

Page 5 of 9 
 

and there is no clear evidence of a productivity-related temporal decrease in dissolved 
oxygen concentrations in Polley Lake.               

Overall, the observed increase in TP and TN concentrations in Polley Lake would be 
expected to result in some increase in productivity.  Greater productivity is supported by 
a concurrent temporal increase in turbidity and observations of lower light penetration in 
recent years (lower Secchi depth).  This provides a weight-of-evidence indicating that 
some level of eutrophication of Polley Lake has occurred.  It is notable that recent ratios 
of total nitrogen to total phosphorus are sufficiently low that any temporal increase in 
nitrogen concentration would also be expected to increase production.  

Trophic Classification  

To provide additional perspective on the implications of the temporal increase in 
phosphorus concentrations in Polley Lake, the Carlson Trophic State Index (Carlson 
1977) was applied using available data for total phosphorus and Secchi depth.  The 
Carlson Trophic State Index (TSI) was developed to communicate the trophic status of a 
lake, with a scale that represents an approximate doubling of algal biomass with each 10 
TSI unit change.  Using the Carlson Index, the increase in phosphorus concentration in 
Polley Lake from the period prior to 2010 to the 2010-2102 period results in an increase 
in TSI from 40 to 61 (Table 2).  This change of approximately 20 TSI units represents an 
expected four-fold increase in algal biomass.  The decrease in Secchi depth over the 
same period results in an increase in TSI from 34 to 41 (Table 2).  This change of 
approximately 10 TSI units represents an increase in algal biomass of roughly two-fold.  
The calculated increases in TSI suggest a temporal change in the trophic condition of 
Polley Lake from the oligotrophic/mesotrophic boundary to the mesotrophic/eutrophic 
boundary (Table 2).  Physicochemical and biological changes expected with this 
increase in trophic status include increased algal growth (particularly of blue-green 
algae), reduced water transparency, greater macrophyte growth, lower hypolimnetic 
dissolved oxygen, and possible changes in fish community composition (Table 2).                

Source of Phosphorus and Nitrogen to Polley Lake 

Since 2001, increases in TP at Mount Polley water quality monitoring Station W4 (North 
Dump Creek, which flows into Polley Lake; Figure 7 [see Figure 1 for the location of 
Station W4]) have been followed closely by increases in TP in Polley Lake (Figure 2).  
This is a strong indication that North Dump Creek may be (or may have been) the main 
source of above-background phosphorus in Polley Lake.  Furthermore, TP 
concentrations at both W4 and Polley Lake responded to the construction of a coffer 
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dam and an interception/conveyance ditch (Long Ditch) in September 2009, which 
collects seepage water from the North Bell Dump (which previously flowed into the 
headwaters of North Dump Creek).  Following construction of the Long Ditch, TP levels 
decreased at W4 and at P1 and P2 (Figures 7 and 2), suggesting that seepage into W4 
was a major source of phosphorus.  For example, in October 2008, TP at W4 was 131 
ug/L and the highest since 2001 and by November 2009 TP dropped to 28 ug/L (near 
baseline; Figure 7).  Polley Lake followed a similar course - in October 2008 TP was 26 
ug/L (also the highest since 2001) and decreased to 4.4 ug/L in September 2009 (Figure 
2).  Following construction of the Long Ditch, seepage water intercepted and sampled at 
Joe’s Creek Pipe had relatively high concentrations of TP (i.e., up to 150 ug/L).  The 
corresponding high concentrations  of TP at Joe’s Creek Pipe and the decrease at W4 
suggests that this seepage was a major cause of the pre-2009 increase of TP observed 
at W4, Polley Lake and in Hazeltine Creek downstream of Polley Lake (Station W7).  
The relationship between total nitrogen (TN) at Station W4 and Polley Lake is less clear 
than for phosphorus (Figures 7 and 3).  Nonetheless, it is clear that North Dump Creek 
represented a significant source of nitrogen to Polley Lake, particularly over the period 
from 2007-2009 (Figure 7) and concentrations up to 91 mg/L at Joe’s Creek Pipe attest 
to the importance of interception.  Nonetheless, recent increases in both phosphorus 
and nitrogen in Polley Lake (2010-2012) suggest that Polley Lake is slow to respond to 
the construction of the Long Ditch, that seepage had not been fully contained 
(addressed in the summer of 2012), and/or that there may be another seepage or 
groundwater source flowing into North Dump Creek, another drainage to Polley Lake, or 
directly into Polley Lake. 

Recommendations and Closure 

As previously indicated, baseline concentrations of total phosphorus in both Polley Lake 
and Bootjack Lake were greater than the BCWQG optimal range of 5-15 ug/L and 
application of the CCME framework for phosphorus indicates that an increase in trophic 
level from the oligotrophic-mesotrophic boundary to the mesotrophic-eutrophic boundary 
has occurred in Polley Lake.  It is therefore recommended that an integrated ecosystem 
approach such as that outlined in the CCME framework is used to address the present 
concerns over increased TP in Polley Lake.  While a weight-of-evidence indicates that 
eutrophication of Polley Lake has occurred, monitoring of the secondary effects of 
increased nutrient concentrations is required to fully assess the implications of the 
increase.  Accordingly, the following recommendations are provided: 
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1) Ensure that monitoring of phosphorus and nitrogen at lake stations (P1, P2, B1 
and B2) is completed as specified in the Mount Polley Lake Sampling Program; 

2) Monitor Secchi depth, chlorophyll a and phytoplankton communities at P1, P2, 
B1 and B2 monthly between the spring and fall overturn; 

3) Continue to monitor chlorophyll a on substrates in Hazeltine Creek downstream 
of Polley Lake (Station W7); and  

4) Identify the source of phosphorus and nitrogen loadings to Polley Lake by 
conducting a focused site assessment. The current data suggests that North 
Dump Creek (monitored at Station W4) is a source, but there may be another 
source (or sources) that should also be determined.    

I trust that this brief letter serves to communicate temporal trends in nutrient 
concentrations in Polley and Bootjack lakes and the corresponding physical, chemical 
and biological implications.  If you have any questions or would like to discuss any 
aspect of this letter report, please do not hesitate to let me know.      

 
Sincerely, 
Minnow Environmental Inc. 

 

Pierre Stecko, M.Sc., EP, RPBio 
Senior Aquatic Scientist/Principal  
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Figure 1: Overview of the 
Mount Polley Mine Site.
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Figure 2: Total phosphorus concentrations (mg/L) in surface and bottom water collected from Polley Lake (top) and 
Bootjack Lake (bottom), 2001-2012

0.00 

0.05 

0.10 

0.15 

0.20 

0.25 

To
ta

l p
ho

sp
ho

ru
s 

 (m
g/

L)
 

P1 Surface P1 Bottom P2 Surface P2 Bottom 

0.00 

0.05 

0.10 

0.15 

0.20 

0.25 

To
ta

l p
ho

sp
ho

ru
s 

(m
g/

L)
 

B1 Surface B1 Bottom B2 Surface B2 Bottom 



Figure 3: Total nitrogen concentrations (mg/L) in surface and bottom water collected from Polley Lake (top) and Bootjack 
Lake (bottom), 2001-2012
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Figure 4: Ratios of total nitrogen to total phosphorus in surface and bottom water collected from Polley Lake (top) and 
Bootjack Lake (bottom), 2001-2012
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Figure 5: Turbidity in surface and bottom water collected from Polley Lake (top) and Bootjack Lake (bottom), 
2001-2012
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Figure 6: Secchi depth (m) in Polley Lake and Bootjack Lake, 2005-2012 
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Figure 7: Total phosphorus (top) and total nitrogen (bottom) in North Dump Creek, 2001-
2012 
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Appendix Figure 1: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Polley Lake - P1, Spring
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Appendix Figure 2: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Polley Lake - P1, Fall
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Appendix Figure 3: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Polley Lake - P1, Winter
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Appendix Figure 4: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Polley Lake - P2, Spring
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Appendix Figure 5: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Polley Lake - P2, Fall
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Appendix Figure 6: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Polley Lake - P2, Winter
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Appendix Figure 7: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Bootjack Lake - B1, Spring

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 
6 6.5 7 7.5 8 8.5 9 

D
ep

th
 (m

) 

pH 

pH 
2006-2012 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 
3 5 7 9 11 

D
ep

th
 (m

) 

Temperature (°C) 

Temperature 
1996-2012 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 
0 20 40 60 80 100 120 

D
ep

th
 (m

) 

Conductivity (us/cm) 

Conductivity 
2006-2012 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

0 

2 

4 

6 

8 

10 

12 

14 

16 

18 
0 2 4 6 8 10 12 

D
ep

th
 (m

) 

Dissolved oxygen (mg/L) 

Dissolved oxygen  
1996-2012 

2006 

2007 

2008 

2009 

2010 

2011 

2012 



Appendix Figure 8: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Bootjack Lake - B1, Fall
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Appendix Figure 9: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Bootjack Lake - B1, Winter
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Appendix Figure 10: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Bootjack Lake - B2, Spring
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Appendix Figure 11: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Bootjack Lake - B2, Fall
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Appendix Figure 12: Vertical profiles of pH, conductivity, temperature and dissolved oxygen in Bootjack Lake - B2, Winter
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Table 1: Trophic classification systems for lakes

Measure Reference Ultra-Oligotrophic Oligotrophic Mesotrophic Meso-Eutrophic Eutrophic Hyper-Eutrophic
Vollenweider and Kerekes (1980) - 8 27 - 84 -
University of Florida (1983) - < 15 15 - 25 - 25 - 100 > 100
Ryding and Rast (1994) < 4 < 10 10 - 35 - 35 - 100 > 100
Carlson and Simpson (1996) - 0 - 12 12 - 24 - 24 - 96 > 96
Nurnberg (2001) - < 10  10 - 30 - 31 - 100 > 100
CCME (2004) < 4 4 - 10 10 - 20 20 - 35 35 - 100 > 100
MDDEP (2011) < 4 4 - 10 10 - 30 - 30 - 100 -
Vollenweider and Kerekes (1980) - 660 750 - 1,900 -
University of Florida (1983) - < 400 400 - 600 - 600 - 1,500 > 1,500
Ryding and Rast (1994) - - - - - -
Carlson and Simpson (1996) - - - - - -
Nurnberg (2001) - < 350 350 - 650 - 651 - 1,200 > 1,200
CCME (2004) - - - - - -
MDDEP (2011) - - - - - -
Vollenweider and Kerekes (1980) - 1.7 4.7 - 14 -
University of Florida (1983) - < 3 3 - 7 - 7 - 40 > 40
Ryding and Rast (1994) < 1 < 2.5 2.5 - 8 - 8 - 25 > 25
Carlson and Simpson (1996) - 0 - 2.6 2.6 - 20 - 20 - 56 > 56
Nurnberg (2001) - < 3.5 3.5 - 9 - 9.1 - 25 > 25
CCME (2004) < 1 < 2.5 2.5 - 8 - 8 - 25 > 25
MDDEP (2011) < 1 1 - 3 3 - 8 - 8 - 25 > 25
Vollenweider and Kerekes (1980) - 9.9 4.2 - 2.4 -
University of Florida (1983) - > 3.96 3.96 - 2.43 - 2.43 - 0.91 < 0.91
Ryding and Rast (1994) > 12 > 6 6 - 3 - 3 - 1.5 < 1.5
Carlson and Simpson (1996) - > 8 - 4 4 - 2 - 2 - 0.5 < 0.5
Nurnberg (2001) - - - - - -
CCME (2004) > 12 > 6 6 - 3 - 3 - 1.5 < 1.5
MDDEP (2011) > 12 12 - 5 5 - 2.5 - 2.5 - 1 < 1

Chlorophyll a 
(ug/L)

Total Nitrogen
(ug/L)

Total Phosphorus
(ug/L)

Secchi Depth
(m)



Table 2: Trophic State Index calculations for Polley Lake (after Carlson 1977)

A) Trophic State Index calculated from total phosphorus

Carlson (1977) Equation: TSI = 10*(6-(ln(48/TP)/ln2))

Total Phosphorus Trophic State
(mg/L) Index

2001 - 2009 12 40
2010 - 2012 50 61
Change in TSI + 21

B) Trophic state index calculated from Secchi depth

Carlson (1977) Equation: TSI = 10(6 - log2 SD)

Secchi Depth Trophic State
(m) Index

2001 - 2009 5.9 34
2010 - 2012 3.7 41
Change in TSI + 7

C) Carlson Lake Classification based on Trophic State Index

TSI Classification

< 30 Oligotrophic

30 - 40 Oligotrophic

40 - 50 Mesotrophic

50 - 60 Eutrophic

60 - 70 Eutrophic

70 - 80 Hypereutrophic

> 80 Hypereutrophic

Time Frame

Time Frame

Clear water, dissolved oxygen throughout the year in the hypolimnion 

Deep lakes still exhibit classical oligotrophy, but some shallow lakes will become anoxic in 
hypolimnion during the summer
Water moderately clear, but increasing probability of anoxia in the hypolimnion during the 
summer
Lower boundary of classical eutrophy; decreased transparency, anoxic hypolimnion during 
summer, macrophyte problems evident, and warm-water fisheries only 

Dominance of blue-green algae, algal scum probable, extensive macrophyte problems

Heavy algal blooms possible throughout summer, dense macrophyte beds, but extent limited 
by light penetration

Algal scum, summer fish kills, few macrophytes, dominance of rough fish

Description
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Appendix Table 1:  Mount Polley lake water quality monitoring program data, Nutrients, 2001-present  

A) Polley Lake Station P1 (north) - Surface
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pH (in situ) pH 7.89 6.90 7.52 6.91 8.18 8.28 7.57 7.60 9.00 7.39 8.75 9.03 8.16 9.40 9.55 9.40 7.03 8.46 8.87 9.16 9.04 9.12 9.13 8.92 8.94 8.00
Conductivity (in situ) µs/cm 144 157 159 164 117 174 114 206 212 151 203.7 202 198 197 198 220 204 205 205 205 206 207 209 211 216
Temperature (in situ) °C 12.4 11.42 18.07 6.97 9.6 8.11 4.56 7.87 17.8 6.7 9.4 12.4 14.1 16.2 18.4 19.7 6.33 5.95 12.3 21.5 20 20.7 21.9 19.6 19.2 6.5
Total Dissolved Solids mg/L 100 98 103 103 108 113 1.5 132 130 114 129 135 132 126
Total Suspended Solids mg/L 2 46.9 1.5 1.5 1.5 1.5 1.5 139 5.5 <3 <3 <3 <3.0 <3.0 <3.0
Turbidity ntu 0.4 0.55 0.62 0.87 0.88 0.98 0.86 1.12 0.54 1.19 0.82 1.35 1.61 1.23 1.82
Ammonia (as N) mg/L 0.008 0.0313 0.01 0.028 0.0056 0.0025 0.0256 0.0025 0.0057 0.0051 <0.005 <0.005 0.0113 0.0054 <0.0050
Nitrate (as N) mg/L 0.0425 <0.005 <0.005 0.153 0.0236 0.144
Nitrate and Nitrite (as N) mg/L 0.0025 0.0025 0.0025 0.0237 0.0025 0.0025 0.0402 0.0486 0.0025 0.0436 <0.0051 <0.0051 0.155 0.0236 0.145
Nitrite (as N) mg/L 0.0011 <0.001 <0.001 0.0019 <0.0010 0.0011
Total Nitrogen mg/L 0.06 0.14 0.273 0.283 0.3 0.37 0.2 0.18 0.18 0.21 0.22 0.33 0.55 0.40 0.45
Orthophosphate-Dissolved (as P) mg/L 0.043 0.0016 0.0005 0.005 0.0005 0.0005 0.0011 0.0063 0.0005 0.0371 0.0143 <0.001 0.0394 0.0131 0.0848
Phosphorus (P) Total  Dissolved mg/L 0.043 0.0051 0.004 0.0075 0.0038 0.0038 0.005 0.01 0.001 0.0369 0.0166 0.0038 0.0436 0.02 0.0895
Phosphorus (P) Total mg/L 0.043 0.0083 0.0142 0.0122 0.0101 0.0217 0.0261 0.0046 0.0424 0.0471 0.0137 0.0596 0.05 0.0992
Total Nitrogen / Total Phosphorus 1.4 32.9 19.9 24.6 36.6 9.2 6.9 39.1 5.0 4.7 24.1 9.2 8.0 4.5

B) Polley Lake Station P1 (north - Bottom)
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pH (in situ) pH 8.09 7.33 7.22 7.81 8.07 7.99 7.61 7.92 7.78
Conductivity (in situ) µs/cm 102 167 139 226 210 221
Temperature (in situ) °C 4.66 5.55 3.25 6.71 4.3 11.2 6.27 3.55 5.9
Total Dissolved Solids mg/L 98 117 129 1.5 141 133 135 133 136
Total Suspended Solids mg/L 3 1.5 3.2 136 <3 <3 <3.0 <3.0 <3.0
Turbidity ntu 1.64 2.34 3.89 1.77 0.67 0.6 1.75 1.1 2.68
Ammonia (as N) mg/L 0.0277 0.0025 0.0383 0.0025 0.0068 <0.005 0.0119 0.011 0.0132
Nitrate (as N) mg/L 0.0534 0.0838 0.155 0.0544 0.311
Nitrate and Nitrite (as N) mg/L 0.0434 0.18 0.266 0.213 0.0534 0.0838 0.157 0.0544 0.313
Nitrite (as N) mg/L <0.001 <0.001 0.0025 <0.0010 0.0019
Total Nitrogen mg/L 0.36 0.52 0.44 0.79 0.28 0.36 0.33 0.31 0.58
Orthophosphate-Dissolved (as P) mg/L 0.0069 0.0583 0.0234 0.0522 0.0316 0.0313 0.0399 0.0179 0.216
Phosphorus (P) Total  Dissolved mg/L 0.0101 0.0569 0.0253 0.0564 0.0347 0.0357 0.0431 0.0252 0.213
Phosphorus (P) Total mg/L 0.0218 0.0677 0.0397 0.0632 0.0395 0.0423 0.0502 0.0503 0.228
Total Nitrogen / Total Phosphorus 16.5 7.7 11.1 12.5 7.1 8.5 6.6 6.2 2.5

Date

Component Units

Component Units

Date
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Appendix Table 1:  Mount Polley lake water quality monitoring program data, Nutrients, 2001-present  

C) Polley Lake Station P2 (south) - Surface
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pH (in situ) pH 8.19 7.71 8.22 7.52 8.05 8.22 7.96 7.83 8.94 8.83 9.25 8.18 9.43 9.42 7.40 7.87 8.87 9.18 9.06 9.14 9.12 9.02 8.97 7.95
Conductivity (in situ) µs/cm 141 156 159 64 116 174 115 207 203 206.2 200 198 197 220 210 206 205 205 206 207 207 211 217
Temperature (in situ) °C 12.4 13.91 19 6.43 9.43 8 4.69 6.79 18 9.7 14.5 14.8 16.9 18.9 6.29 3.84 12.4 20.5 20 21.3 20.9 19.8 18.7 6.5
Total Dissolved Solids mg/L 101 98 101 105 111 117 1.5 135 125 133 137 132
Total Suspended Solids mg/L 2 1.5 1.5 1.5 1.5 1.5 1.5 132 4.5 <3 <3.0 <3.0 <3.0
Turbidity ntu 0.57 0.35 0.61 1.14 1.02 0.96 0.83 0.88 0.78 0.84 2.24 0.96 1.67
Ammonia (as N) mg/L 0.011 0.016 0.01 0.01 0.0083 0.0025 0.0211 0.0025 0.0148 0.0051 0.0112 0.0114 <0.0050
Nitrate (as N) mg/L <0.005 0.177 0.0959 0.0827
Nitrate and Nitrite (as N) mg/L 0.0025 0.0025 0.0025 0.0133 0.0025 0.0089 0.0408 0.0543 0.0125 <0.0051 0.179 0.0959 0.0827
Nitrite (as N) mg/L <0.001 0.0013 <0.0010 <0.0010
Total Nitrogen mg/L 0.06 0.184 0.218 0.296 0.38 0.37 0.22 0.15 0.14 0.24 0.33 0.32 0.39
Orthophosphate-Dissolved (as P) mg/L 0.026 0.0011 0.0005 0.002 0.0005 0.0011 0.0005 0.0076 0.0005 0.014 0.0487 0.0311 0.041
Phosphorus (P) Total  Dissolved mg/L 0.032 0.0048 0.0043 0.0053 0.0042 0.0036 0.0048 0.0117 0.001 0.0159 0.0525 0.0316 0.0467
Phosphorus (P) Total mg/L 0.027 0.0084 0.0113 0.0149 0.0104 0.0152 0.0195 0.0066 0.0294 0.0607 0.047 0.0549
Total Nitrogen / Total Phosphorus 2.2 26.0 26.2 25.5 35.6 14.5 7.7 21.2 8.2 5.4 6.8 7.1

D) Polley Lake Station P2 (south) - Bottom
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pH (in situ) pH 8.41 7.51 7.92 7.44 7.45 7.91 7.41 7.61 8.08
Conductivity (in situ) µs/cm 111 167 116 142 234 223 216
Temperature (in situ) °C 7.47 5.77 4.2 5.73 7.57 4 6.22 3.22 5.8
Total Dissolved Solids mg/L 102 109 116 1.5 131 138 135 134 132
Total Suspended Solids mg/L 1.5 1.5 4.2 130 <3 3.4 <3.0 <3.0 <3.0
Turbidity ntu 1.23 1.3 1.38 1.35 0.9 0.89 2.73 1.22 2.53
Ammonia (as N) mg/L 0.0313 0.0025 0.0155 0.0025 <0.005 0.0125 0.0144 0.0508 <0.0050
Nitrate (as N) mg/L 0.0454 0.0704 0.18 0.114 0.086
Nitrate and Nitrite (as N) mg/L 0.0025 0.128 0.0732 0.166 0.0454 0.0704 0.186 0.114 0.086
Nitrite (as N) mg/L <0.001 <0.001 0.0061 <0.0010 <0.0010
Total Nitrogen mg/L 0.33 0.46 0.18 0.26 0.23 0.27 0.37 0.38 0.38
Orthophosphate-Dissolved (as P) mg/L 0.0014 0.0251 0.0018 0.0365 0.0424 0.0359 0.0488 0.0568 0.0423
Phosphorus (P) Total  Dissolved mg/L 0.0048 0.0261 0.0053 0.0405 0.0424 0.0388 0.0562 0.0633 0.0469
Phosphorus (P) Total mg/L 0.019 0.0342 0.0179 0.047 0.05 0.0444 0.0645 0.0803 0.0544
Total Nitrogen / Total Phosphorus 17.4 13.5 10.1 5.5 4.6 6.1 5.7 4.7 7.0

Units

Date

Component

Component Units

Date



Page 3 of 4

Appendix Table 1:  Mount Polley lake water quality monitoring program data, Nutrients, 2001-present  

E) Bootjack Lake Station B1 (north) - Surface
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pH (in situ) pH 7.18 7.68 7.57 8.42 7.96 7.44 8.10 8.29 8.05 6.93 8.35 8.14 7.87 7.37 7.89 8.19 8.07 8.19 8.35 8.27 8.16 7.74
Conductivity (in situ) µs/cm 82 80 85 58 83 52 88 67 88 88 90 93 79 90 92 92 93 94 94.8 94.8 95
Temperature (in situ) °C 13.2 14.1 5.06 10.7 6.74 6.78 5.64 18.2 8.5 15.9 16.1 19.8 5.4 10.08 13.7 20 20.1 20.8 21.6 20.7 19 5.2
Total Dissolved Solids mg/L 55 51 50 61 50 5.3 54 59 59 49 60
Total Suspended Solids mg/L 2 1.5 1.5 1.5 3.3 1.5 158 1.5 <3 <3.0 4.7 6.7
Turbidity ntu 0.52 0.57 2.47 0.98 1.46 1 1.58 0.86 0.73 1.53 1.77 2.26
Ammonia (as N) mg/L 0.012 0.0067 0.01 0.0052 0.0025 0.0093 0.0025 0.0057 <0.005 <0.0050 0.0167 <0.0050
Nitrate (as N) mg/L <0.005 <0.0050 <0.0050 <0.0050
Nitrate and Nitrite (as N) mg/L 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 <0.0051 <0.0051 <0.0051 <0.0051
Nitrite (as N) mg/L <0.001 <0.0010 <0.0010 <0.0010
Total Nitrogen mg/L 0.06 0.3 0.302 0.33 0.38 0.18 0.18 0.24 0.18 0.13 0.28 0.31
Orthophosphate-Dissolved (as P) mg/L 0.005 0.0005 0.0005 0.0005 0.0013 0.0005 0.0011 0.0005 <0.001 <0.0010 <0.0010 <0.0010
Phosphorus (P) Total  Dissolved mg/L 0.007 0.0021 0.0029 0.0032 0.0057 0.0036 0.0055 0.001 0.0029 0.0033 0.0046 0.0037
Phosphorus (P) Total mg/L 0.014 0.0041 0.0146 0.0098 0.0166 0.0111 0.0146 0.0047 0.0071 0.0126 0.0159 0.0214
Total Nitrogen / Total Phosphorus 4.3 73.2 20.7 33.7 22.9 16.2 12.3 51.1 25.4 10.3 17.6 14.5

F) Bootjack Lake Station B1 (north) - Bottom
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pH (in situ) pH 8.02 7.95 7.13 7.56 7.58 7.90 7.74
Conductivity (in situ) µs/cm 51 83 58 65.6 95 95 94.8
Temperature (in situ) °C 5.86 6.71 4.27 5.62 4.8 5.39 5.2 5.5
Total Dissolved Solids mg/L 50 62 57 3.3 48 63 49 59
Total Suspended Solids mg/L 1.5 3.3 3.7 217 <3 4.3 <3.0 <3.0
Turbidity ntu 1.28 1.78 1.75 1.6 1.34 1.41 2.58 1.82
Ammonia (as N) mg/L 0.0104 0.0025 0.008 0.0025 0.0131 <0.0050 0.0223 <0.0050
Nitrate (as N) mg/L 0.0242 <0.0050 0.0164 <0.0050
Nitrate and Nitrite (as N) mg/L 0.0025 0.0025 0.0561 0.0025 0.0242 <0.0051 0.0164 <0.0051
Nitrite (as N) mg/L <0.001 <0.0010 <0.0010 <0.0010
Total Nitrogen mg/L 0.34 0.4 0.19 0.18 0.22 0.18 0.3 0.32
Orthophosphate-Dissolved (as P) mg/L 0.0012 0.0014 0.0021 0.0012 0.002 <0.0010 <0.0010 <0.0010
Phosphorus (P) Total  Dissolved mg/L 0.004 0.0082 0.0048 0.0158 0.0035 0.0039 0.0052 0.0042
Phosphorus (P) Total mg/L 0.0152 0.0165 0.0152 0.0166 0.016 0.0134 0.0219 0.0184
Total Nitrogen / Total Phosphorus 22.4 24.2 12.5 10.8 13.8 13.4 13.7 17.4

Date

UnitsComponent

Component Units

Date
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Appendix Table 1:  Mount Polley lake water quality monitoring program data, Nutrients, 2001-present  

G) Bootjack Lake Station B2 (south) - Surface
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pH (in situ) pH 7.74 8.04 7.68 7.77 8.63 7.31 7.84 8.47 7.07 7.81 7.40
Conductivity (in situ) µs/cm 81 79 84 58 79 51 87 68.6 93 79 95.2
Temperature (in situ) °C 13.1 11.76 5.38 10.78 7.18 6.94 6.67 18.4 9.5 5.9 6.24 5.3
Total Dissolved Solids mg/L 55 54 47 57 47 3.8 55 53 54 43 61
Total Suspended Solids mg/L 2 1.5 1.5 1.5 3.8 1.5 55 4.5 <3 3.7 <3.0 6.7
Turbidity ntu 0.71 0.49 2.62 0.84 2.24 0.75 1.34 0.55 0.94 1.85 1.8 1.64
Ammonia (as N) mg/L 0.006 0.0025 0.01 0.0206 0.0025 0.0093 0.0025 0.0025 0.0084 <0.0050 <0.0050 0.0091
Nitrate (as N) mg/L <0.005 <0.0050 <0.0050 <0.0050
Nitrate and Nitrite (as N) mg/L 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 0.0025 <0.0051 <0.0051 <0.0051 <0.0051
Nitrite (as N) mg/L <0.001 <0.0010 <0.0010 0.0011
Total Nitrogen mg/L 0.06 0.3 0.299 0.37 0.4 0.17 0.16 0.17 0.22 0.16 0.25 0.33
Orthophosphate-Dissolved (as P) mg/L 0.005 0.0005 0.0005 0.0005 0.0027 0.0005 0.0012 0.0005 <0.001 <0.0010 <0.0010 0.0012
Phosphorus (P) Total  Dissolved mg/L 0.021 0.0024 0.0037 0.0032 0.0066 0.0043 0.0046 0.001 0.0027 0.0032 0.0043 0.0041
Phosphorus (P) Total mg/L 0.026 0.0056 0.0186 0.0091 0.0186 0.01 0.0052 0.0036 0.009 0.0167 0.0142 0.0175
Total Nitrogen / Total Phosphorus 2.3 53.6 16.1 40.7 21.5 17.0 30.8 47.2 24.4 9.6 17.6 18.9

H) Bootjack Lake Station B2 (south) - Bottom
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pH (in situ) pH 7.78 7.83 7.35 7.78 7.66 7.80 6.81
Conductivity (in situ) µs/cm 57 82 51 64.2 95 80 101.2
Temperature (in situ) °C 9.83 7.17 6.46 6.36 6 5.63 5.46 5.9
Total Dissolved Solids mg/L 52 58 55 3.8 59 63 59 64
Total Suspended Solids mg/L 1.5 3.3 3.2 57 <3 4.3 3.3 <3.0
Turbidity ntu 0.81 1.35 1.04 1.49 0.87 1.67 1.6 2.18
Ammonia (as N) mg/L 0.0109 0.0025 0.0079 0.0025 <0.005 <0.0050 0.0127 0.0095
Nitrate (as N) mg/L <0.005 <0.0050 0.0105 <0.0050
Nitrate and Nitrite (as N) mg/L 0.0025 0.0025 0.0091 0.0025 <0.0051 <0.0051 0.0105 <0.0051
Nitrite (as N) mg/L <0.001 <0.0010 <0.0010 <0.0010
Total Nitrogen mg/L 0.4 0.37 0.18 0.16 0.21 0.16 0.24 0.32
Orthophosphate-Dissolved (as P) mg/L 0.0005 0.0028 0.0005 0.0013 0.0011 <0.0010 0.0012 <0.0010
Phosphorus (P) Total  Dissolved mg/L 0.0033 0.0067 0.0041 0.004 0.0035 0.0031 0.0051 0.0041
Phosphorus (P) Total mg/L 0.0106 0.0232 0.0119 0.0189 0.0111 0.0153 0.019 0.0195
Total Nitrogen / Total Phosphorus 37.7 15.9 15.1 8.5 18.9 10.5 12.6 16.4

Units

Date

Component

Component Units

Date
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Appendix Table 2: Results of Spearman's Rank Order Correlation (Trends over Time)

Analyte Lake Station N Significant? 1 p 2 r 3

P1S 14 Yes 0.0235 0.596
P2S 12 Yes 0.0308 0.615
P1B 9 No 0.204 0.450
P2B 9 Yes 0.0004 0.850
B1S 12 No 0.306 0.315
B2S 12 No 0.557 -0.182
B1B 8 No 0.207 0.479
B2B 8 No 0.321 0.381
P1S 15 No 0.199 0.348
P2S 13 No 0.166 0.399
P1B 9 No 0.407 0.300
P2B 9 Yes <0.0001 0.883
B1S 12 No 0.974 0.007
B2S 12 No 0.619 -0.151
B1B 8 No 0.662 -0.167
B2B 8 No 0.839 0.060
P1S 15 No 0.154 0.384
P2S 13 No 0.078 0.502
P1B 9 No 0.434 0.283
P2B 9 Yes 0.004 0.817
B1S 12 No 0.733 0.103
B1B 8 No 0.072 -0.651
B2S 12 No 0.651 0.143
B2B 8 No 0.794 0.096
P1S 15 Yes 0.01 0.634
P2S 13 No 0.098 0.473
P1B 9 No 0.58 -0.192
P2B 9 No 0.434 0.276
B1S 12 No 0.886 -0.042
B2S 12 No 0.921 -0.025
B1B 8 No 0.46 -0.287
B2B 8 No 0.423 -0.311

Total Nitrogen

Polley

Bootjack

Polley

Bootjack

Total Dissolved 
Phosphorus

Polley

Bootjack

Total Phosphorus

Polley

Bootjack

ortho-Phosphorus
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Appendix Table 2: Results of Spearman's Rank Order Correlation (Trends over Time)

Analyte Lake Station N Significant? 1 p 2 r 3

P1S 15 No 0.071 -0.474
P2S 13 No 0.629 -0.140
P1B 9 No 0.913 0.034
P2B 9 No 0.775 0.101
B1S 12 No 0.34 -0.294
B2S 12 No 0.834 -0.061
B1B 8 No 0.619 0.193
B2B 8 No 0.46 0.277
P1S 14 No 0.356 -0.262
P2S 13 No 0.157 -0.427
P1B 9 Yes 0.0004 -0.856
P2B 9 No 0.010 -0.567
B1S 12 No 0.542 -0.189
B2S 12 No 0.921 -0.028
B1B 8 No 0.537 -0.238
B2B 8 No 0.460 -0.286
P1S 15 Yes 0.0002 0.775
P2S 13 Yes 0.029 0.600
P1B 9 No 0.676 -0.150
P2B 9 No 0.676 0.150
B1S 12 No 0.105 0.483
B2S 12 No 0.284 0.329
B1B 8 No 0.16 0.524
B2B 8 Yes 0.01 0.810

Ammonia

Polley

Bootjack

TN:TP Ratio

Polley

Bootjack

Turbidity

Polley

Bootjack
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Appendix Table 2: Results of Spearman's Rank Order Correlation (Trends over Time)

Lake Station Month N Significant? 1 p 2 r 3

May 7 No 0.181 -0.536
June 8 No 0.182 -0.500
July 8 No 0.120 -0.571

August 8 No 0.207 -0.476
September 5 No 0.783 0.200

October 7 No 0.720 -0.143
May 7 No 0.150 -0.571
June 8 No 0.207 -0.476
July 8 No 0.102 -0.595

August 8 No 0.387 -0.333
September 5 No 0.450 -0.500

October 7 No 0.843 -0.071
May 7 No 0.181 -0.536
June 8 No 0.353 -0.357
July 8 No 0.072 -0.643

August 8 No 0.102 -0.595
September 5 No 1.000 0.000

October 6 No 1.000 0.029
May 7 No 0.438 -0.321
June 8 No 0.498 -0.262
July 8 No 0.102 -0.595

August 8 No 0.387 -0.333
September 5 No 0.350 -0.600

October 6 No 0.658 -0.257

1 statistically significant correlation at p<0.05; Yes or No
2 p-value of the Spearman Rank Order Correlation
3 correlation coefficient of the Spearman Rank Order Correlation

Bootjack

P1

P2

Polley

P1

P2
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2013 Annual Report

W1b (Upper Morehead Creek) 2013 Hydrology Data

W1b 2013 Staff Gauge and Discharge Measurements W1b 2013 Hydrograph (based on actual gaugings)

Date Staff Gauge (m) Q (m3/s)

16-Apr-13 0.63 0.372

30-Apr-13 0.674 0.561

28-May-13 0.582 0.286

10-Jun-13 0.526 0.237

26-Jun-13 0.537 0.250

9-Jul-13 0.42 0.100

25-Jul-13 0.305 0.044

6-Aug-13 0.219 0.024

19-Aug-13 0.156 0.015

5-Sep-13 0.122 0.005

18-Sep-13 0.14 0.006 W1b 2012-2013 Stage-Discharge Rating Curve

W1b 2013 Stage-Pressure Rating Curve

W1b 2013 Water Temperature and Estimated Continuous Stage (from Pressure Transduer Data), Compared to Measured Stage Values
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2013 Annual Report

W1b (Upper Morehead Creek) 2013 Hydrology Data

W1b 2013 Comparison of Estimated Continuous Discharge Values (from Pressure Transducer Data) and Measured Discharge Values

0

5

10

15

20

25

0.0

0.1

0.2

0.3

0.4

0.5

0.6

0.7

0.8

M
ar

A
p

r

M
ay

M
ay Ju
n

Ju
l

Ju
l

A
u

g

Se
p

Se
p

O
ct

Te
m

p
e

ra
tu

re
 (

°C
) 

St
ag

e
 (

m
) 

Measured Stage

Calculated Stage

Temperature

0.0

0.1

0.2

0.3

0.4

0.5

0.6

M
ar

A
p

r

M
ay

M
ay Ju
n

Ju
l

Ju
l

A
u

g

Se
p

Se
p

O
ct

D
is

ch
ar

ge
 (

m
3

/s
) 

Measured Discharge

Calculated Discharge



2013 Annual Report

W4 (North Dump Creek) 2013 Hydrology Data

W4 2013 Staff Gauge and Discharge Measurements W4 2013 Hydrograph (based on actual gaugings)

Date Staff Gauge (m) Q (m
3
/s) Method

10-Mar-13 0.314 0.00008 Weir

9-Apr-13 0.449 0.00622 Weir

18-Apr-13 0.399 0.00251 Weir

25-Apr-13 0.420 0.00383 Weir

9-May-13 0.458 0.00711 Weir

16-May-13 0.402 0.00268 Weir

25-Jun-13 0.380 0.00159 Weir

1-Aug-13 0.316 0.00010 Weir

8-Aug-13 0.316 0.00010 Weir

3-Oct-13 0.314 0.00008 Weir

10-Oct-13 0.323 0.00016 Weir

17-Oct-13 0.319 0.00012 Weir

24-Oct-13 0.315 0.00009 Weir

29-Oct-13 0.330 0.00025 Weir

W4 2012 - 2013 Stage-Discharge Rating Curve
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2013 Annual Report

W5 (Bootjack Creek above Hazeltine Creek) 2013 Hydrology Data

W5 2013 Staff Gauge and Discharge Measurements W5 2013 Hydrograph (based on actual gaugings)

Date Staff Gauge (m) Q (m
3
/s)

10-Mar-13 0.158

18-Apr-13 0.304

20-Apr-13 0.428 0.181

25-Apr-13 0.35

26-Apr-13 0.378 0.1310

1-May-13 0.295

3-May-13 0.325 0.0560

9-May-13 0.312

15-May-13 0.247 0.031

16-May-13 0.249

27-May-13 0.235 0.0201 W5 2011-2013 Stage-Discharge Rating Curve

6-Jun-13 0.221

10-Jun-13 0.196 0.0049

25-Jun-13 0.243 0.0197

10-Jul-13 0.152

25-Jul-13 0.132

1-Aug-13 0.142

8-Aug-13 0.148

5-Sep-13 0.15

18-Sep-13 0.163

3-Oct-13 0.158

17-Oct-13 0.176

24-Oct-13 0.165 W5 2013 Stage-Pressure Rating Curve
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2013 Annual Report

W5 (Bootjack Creek above Hazeltine Creek) 2013 Hydrology Data

W5 2013 Water Temperature and Estimated Continuous Stage (from Pressure Transduer Data), Compared to Measured Stage Values

W5 2013 Comparison of Estimated Continuous Discharge Values (from Pressure Transducer Data) and Measured Discharge Values
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2013 Annual Report

W7 (Hazeltine Creek) 2013 Hydrology Data

W7 2013 Staff Gauge and Discharge Measurements W7 20123Hydrograph (based on actual gaugings)

Date Staff Gauge (m) Q (m
3
/s)

12-Apr-13 0.479 1.0110
18-Apr-13 0.449
22-Apr-13 0.500 1.0220
25-Apr-13 0.500
1-May-13 0.464
3-May-13 0.476 0.9650
9-May-13 0.458

15-May-13 0.412 0.5220
16-May-13 0.418

6-Jun-13 0.373
10-Jun-13 0.358 0.2842
25-Jun-13 0.362 0.3051
10-Jul-13 0.279 0.1083 W7 2013 Stage-Discharge Rating Curve
25-Jul-13 0.230 0.0510
1-Aug-13 0.204
8-Aug-13 0.195

14-Aug-13 0.179 0.0230
27-Aug-13 0.158

5-Sep-13 0.160 0.0052
18-Sep-13 0.163 0.0129
20-Sep-13 0.159 0.0097
23-Sep-13 0.166 0.0087
10-Oct-13 0.180
17-Oct-13 0.166
22-Oct-13 0.161
24-Oct-13 0.163 W7 2013 Stage-Pressure Rating Curve
29-Oct-13 0.168
31-Oct-13 0.168 0.0148
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2013 Annual Report

W7 (Hazeltine Creek) 2013 Hydrology Data

W7 2013 Water Temperature and Estimated Continuous Stage (from Pressure Transduer Data), Compared to Measured Stage Values

W7 2013 Comparison of Estimated Continuous Discharge Values (from Pressure Transducer Data) and Measured Discharge Values
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2012 Annual Report

W10 (Edney Creek) 2013 Hydrology Data

W10 2013 Staff Gauge and Discharge Measurements W10 2013 Hydrograph (based on actual gaugings)

Date Staff Gauge (m) Q (m3/s)

8-May-13 0.631

6-Jun-13 0.36

19-Jun-13 0.515

10-Jul-13 0.083 0.0209

1-Aug-13 0.052

14-Aug-13 0.051 0.0063

10-Sep-13 0.057 0.0047

12-Nov-13 0.11

W10 2012 - 2013 Stage-Discharge Rating Curve

W7 2012 Water Temperature and Estimated Continuous Stage (from Pressure Transduer Data), Compared to Measured Stage Values
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2013 Annual Report

W12 (6 km Creek at Bootjack Road) 2013 Hydrology Data

W12 2013 Staff Gauge and Discharge Measurements W12 2013 Hydrograph (based on actual gaugings)

Date Staff Gauge (m) Q (m
3
/s)

16-Apr-13 0.840 0.241

30-Apr-13 0.878 0.327

28-May-13 0.700 0.080

10-Jun-13 0.686 0.065

26-Jun-13 0.696 0.073

9-Jul-13 0.462 0.007

25-Jul-13 0.558 0.001

1-Aug-13 0.553

6-Aug-13 0.556 0.001

8-Aug-13 0.555

19-Aug-13 0.560 0.001 W12 2012 - 2013 Stage-Discharge Rating Curve

18-Sep-13 0.620 0.008

W12 2013 Stage-Pressure Rating Curve
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2013 Annual Report

W12 (6 km Creek at Bootjack Road) 2013 Hydrology Data

W12 2013 Water Temperature and Estimated Continuous Stage (from Pressure Transduer Data), Compared to Measured Stage Values

W12 2013 Comparison of Estimated Continuous Discharge Values (from Pressure Transducer Data) and Measured Discharge Values
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2013 Annual Report

2013 Supplemental Hydrological Data

South Toe Drain 2013 Discharge Mesurements Perimeter Toe Drain 2013 Discharge Mesurements

Date Q (m
3
/s) Method Date Q (m

3
/s) Method

22-Apr-13 0.059 Swoffer 22-Apr-13 0.0910 Swoffer

23-May-13 0.0421 FlowTracker 23-May-13 0.0249 FlowTracker

19-Jun-13 0.0409 FlowTracker 18-Jun-13 0.0249 FlowTracker

18-Jul-13 0.0407 FlowTracker 18-Jul-13 0.0164 FlowTracker

13-Aug-13 0.0527 FlowTracker 19-Aug-13 0.0299 FlowTracker

17-Oct-13 0.0502 FlowTracker

14-Nov-13 0.0584 FlowTracker

NW Ditch 2013 Discharge Measurements

Date Q (m
3
/s) Method

East Main Toe Drain 2013 Discharge Mesurements 15-Apr-13 0.0025 Estimated

Date Q (m3/s) Method 21-Apr-13 0.011 Bucket Test

8-Aug-13 0.00049 Bucket Test 29-Apr-13 0.006 Bucket Test

12-Nov-13 0.00071 Bucket Test 14-May-13 0.0033 Bucket Test

27-May-13 0.0037 Bucket Test

10-Jun-13 0.0045 Bucket Test

West Main Toe Drain* 2013 Discharge Measurement 25-Jun-13 0.00626 Bucket Test

Date Q (m
3
/s) Method 9-Jul-13 0.00302 Bucket Test

8-Aug-13 0.00166 Bucket Test 29-Jul-13 0.00203 Bucket Test

*Does not include water diverted to ABR 12-Aug-13 0.00273 Bucket Test

28-Aug-13 0.0055 Bucket Test

Joe's Creek Pipe 2013 Discharge Measurements 9-Sep-13 0.00537 Bucket Test

Date Q (m3/s) Method 17-Oct-13 0.00295 Bucket Test

15-Apr-13 0.0100 Bucket Test

30-Apr-13 0.0260 Swoffer

25-Jun-13 0.0086 Bucket Test

25-Jul-13 0.0048 Bucket Test

12-Aug-13 0.0048 Bucket Test

9-Sep-13 0.0035 Bucket Test

2-Oct-13 0.0003 Bucket Test



2013 Annual Report

2013 Supplemental Hydrological Data

W8 2013 Staff Gauge Measurements LDa (SERDS Ditch + Long Ditch) 2013 Gaugings

Date Staff Gauge (m) Date Q (m
3
/s) Staff Gauge (m)

10-Mar-13 0.404 15-Apr-13 0.180 0.150

18-Apr-13 0.542 30-Apr-13 0.183 0.166

25-Apr-13 0.540 2-May-13 0.149

1-May-13 0.453 23-May-13 0.087 0.094

9-May-13 0.411 18-Jun-13 0.134 0.121

16-May-13 0.400 17-Jul-13 0.096 0.100

6-Jun-13 0.421 8-Aug-13 0.099

1-Aug-13 0.413 13-Aug-13 0.079 0.108

8-Aug-13 0.415 5-Sep-13 0.079

3-Oct-13 0.404 11-Sep-13 0.021 0.055

10-Oct-13 0.422 17-Oct-13 0.034 0.060

17-Oct-13 0.408 14-Nov-13 0.050 0.090

24-Oct-13 0.408

29-Oct-13 0.402
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Groundwater Static Water Levels 2013 
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Groundwater Well Static Water Levels

0.0

1.0

2.0

3.0

4.0

5.0

6.0

SW
L 

(m
) 

95R-5 SWLs (1997 - 2013)  



Annual Report 2013
Groundwater Well Static Water Levels
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Groundwater Well Static Water Levels
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Groundwater Well Static Water Levels
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MOUNT POLLEY MINE WATER BALANCE SCHEMATIC

EVAPORATION (AT CLOSURE) EVAPORATION

PRECIPITATION/RUNOFF PRECIPITATION/RUNOFF

   WATER TRUCKS NEZ DUMP SPRINKLERS

EAST RDS SPRINKLERS

GROUNDWATER GROUNDWATER 

INFLOW INFLOW

    SPRINGER PIT   CARIBOO PIT WIGHT PIT

   WATER TRUCKS                (UNDERGROUND)   NORTH BELL DUMP

   NW SUMP PROCESS TANK

MILL DOMESTIC WATER   DUMP INFLOW

PRECIPITATION/RUNOFF   (GW SPRING)

DUMP INFLOW JOE'S CREEK PIPE

MILL SITE DUMP INFLOW

WEST MILL SUMP EAST RDS

DITCH NEZ DUMP

              SERDS SERDS

        TEMP. PAG STOCKPILE GEOLOGY DOMESTIC WATER LONG

    MINE DRAINAGE TAILINGS SLURRY DITCH SERDS DITCH

       CREEK SUMP EVAPORATION DUMP INFLOW

RECLAIM SERDS

PRECIPITATION/

        UPPER MINE RUNOFF

   DRAINAGE CREEK PERIMETER EMBANKMENT 

RECYCLE RECYCLE SEEPAGE COLLECTION POND

SOUTH EMBANKMENT EVAPORATION

           SEEPAGE COLLECTION POND SEEPAGE PRECIPITATION/RUNOFF

PERIMETER TOE DRAIN

SOUTH     RECYCLE        MAIN TOE DRAINS/ DISCHARGE

TOE        FOUNDATION DRAINS (HAZELTINE CREEK)

               EVAPORATION DRAIN   ANAEROBIC 

BIOLOGICAL REACTOR

PRECIPITATION/       MAIN EMBANKMENT

RUNOFF       SEEPAGE COLLECTION

LEGEND       POND EVAPORATION

BLUE Input PRECIPITATION/RUNOFF

GREEN Output SEEPAGE LOST       EVAPORATION

BLACK Transfer TURBO MISTERS

BLACK Mine Component

PRECIPITATION/RUNOFF

TSF



MPMC Site Water Balance - Framework

Data Source Calculation Method

CARIBOO PIT SUMP

Water In Precipitation (on water surface) Weather Station = precipitation * area

Precipitation Runoff Weather Station = precipitation * runoff area * runoff coefficient

Groundwater Infiltration KP 2004 Water Balance/Estimate = constant

Water Out Evaporation Weather Station = evaporation * water surface area

Dust control/sprinklers Calculated = water truck volume * average # loads (may - oct) + sprinklers flow * time

Water Volume (month end) Calculated = projected (based on fill curves from surveyed pit topography)
Water Transferred (mill/pits) Calculated = monthly change in volume - (water in - water out)

SPRINGER PIT SUMP

Water In Precipitation (on water surface) Weather Station = precipitation * area

Precipitation Runoff Weather Station = precipitation * runoff area * runoff coefficient

Groundwater Infiltration KP 2004 Water Balance = constant

Water Out Evaporation Weather Station = evaporation * water surface area

Water Volume (month end) Calculated = projected (based on fill curves from surveyed pit topography)
Water Transferred Out (West Ditch) Calculated = monthly change in volume - (water in - water out)

Mill Process Tank (overflow to Cariboo Pit)

Water In Pumped from Cariboo Tank Estimation = volume water "transferred" from Cariboo Pit (actually from tank)

Pumped from NW Sump In Situ Flow Data = average measured flow rate

Pumped from Mine Drainage Creek Sump In Situ Flow Data = average measured flow rate

Pumped from Wight Pit (minus NEZ Sprinklers) KP 2004 Water Balance/Estimate = estimated infiltration rate - sprinkler flow rate*time

Pumped from Springer Estimation = volume water "transferred" from Springer
Water Out To Mill (estimated) Calculated = balance of process tank inputs/outputs

To Mill (actual) Mill data = from mill reports

GEOLOGY/MILL SUMP

Water In Precipitation (on water surface) Weather Station = precipitation * area

Minimum Freshwater Input (from 10 km well) Estimate = constant (based on estimate from Ron Martel)

From Geology Estimation = based on average person/equipment water use

Water Out Evaporation Weather Station = evaporation * water surface area
Balance Water Pumped to TSF Calculated = water in - water out

LONG DITCH & SERDS DITCH (INCLUDES WEST DITCH & MINE DRAINAGE CREEK SUMP)
Water In Runoff/Seepage Collection In Situ Flow Data = average measured discharge rate

Precipitation Supernatant weather station data = precipitation * area
Beach weather station data = Same as supernatant (except * runoff coefficient)

Mill Tailings Slurry mill production report = data from mill
Tailings Ditch (runoff) estimation (visual/calculation) = observation/area*precipitation*runoff coefficient
Mill Site Sump see above = total from Mill Sump above

Seepage Ponds Perimeter weather station + field data = precip + runoff + PTD+ LD+ SERDS/West Ditch (incl. MDC Sump) - evap
Main weather station + field data = precip + runoff + MTD + STD - evap
South weather station + field data = precip + seepage in - evap (runoff negligible)

Bulk Transfers From pits, leachpad, etc. Calculated = Pit transfers + misc. estimates 
TOTAL = sum of all "water in" + mill sump

Evaporation Supernatant weather station data = evaporation * area
Beach weather station data = evaporation * evaporation factor * area
Turbomisters (bank of 3) Calculated = evaporation rate (from specs)*flow*runtime

Recycled Supernatant Recycled Supernatant mill data = data from mill
Seepage Toe Drains flow monitoring = average measured flow rates

Seepage Lost KP 2004 Water Balance =constant
Retained in Tailings mill production report, constants = tailings*((water density/dry density) * (1/specific gravity))
Discharge flow monitoring = dischrge hours * discharge rate

TOTAL = sum of all "water out"

Monthly (Projected based on calculations) = monthly water in - water out (surplus/deficit)
Cumulative (Projected based on calculations) = annual sum of monthly totals
Cumulative (Projected based on fill curve) = based on fill curve
Cumulative (Actual - Bathymetric Survey) = based on bathymetric survey

DIFFERENCE = actual - projected

Monthly mill production reports; constants = (monthly tailings throughput)/ specific gravity
Cummulative (Annual) = annual sum of monthly totals
Cumulative (Since Startup) = sum of monthly totals + cummulative total from previous year
Cummulative Water Retained in Tailings (Since Startup) = sum of water retained (monthly + cummulative form previous year)

Monthly (Projected) = supernatant + tailings 
Cumulative (Annual - Projected) =annual sum of monthly totals
Cumulative (Since Startup - Projected) = sum of monthly totals + cummulative total from previous year

Actual Elevation survey value = surveyed
Projected Elevation bathymetric survey = formula based on fill curve

DIFFERENCE = actual - projected

TOTAL VOLUME (TAILINGS + SUPERNATANT + WATER RETAINED IN TAILINGS) (m3)

TAILINGS WATER SURFACE ELEVATION (masl)

Balance

Component

WATER INTO TAILINGS (m3)

WATER OUT OF TAILINGS (m3)

SUPERNATANT SURPLUS/DEFICIT VOLUME (m3)

TAILINGS VOLUME INTO BASIN (m3)

Balance



MPMC Site Water Balance - Constants

beach evaporation factor 0.8 Component Low Flow General Freshet

soilds content 35% Beach 0.90 0.90 0.90

dry density 1.4 Downstream Tailings Areas 0.00 0.30 1.00

tailings specific gravity 2.65 Disturbed RSD Areas 0.00 0.15 0.90

water density 1 Open Pit Areas 0.50 0.50 0.50

water content in ore 2.98% Undisturbed Catchment 0.25 0.25 0.25

TSF unrecoverable seepage (m
3
/month) 5840 (Revised version of Table 9 from KP 2004 water balance)

sprinkler use (m
3
/h) - 3 to 4 sprinklers 204

turbomister bank of 3 (m
3
/month) - summer 19659

turbomister bank of 3 (m
3
/month) - fall 8425

water truck daily water use (m
3
/day) 8180

Cariboo Pit Sump 19000

Cariboo Pit Runoff 72900

Springer Pit Sump 100

Springer Pit Runoff 748000

Mill Sump 4000

TSF Supernatant Area 1820000

TSF Beach Area 530000

Perimeter Seepage Pond 5252

Perimeter Seepage Pond Runoff - Veg 38000

Perimeter Seepage Pond Runoff - Rock 23091

Main Seepage Pond 12500

Main Seepage Pond Runoff - Grass 124000

Main Seepage Pond Runoff - Rock 116000

South Seepage Pond 300

Geology Input into mill sump (m
3
/mo) 76

Minimum water input from 10km well (m
3
/d) 545

Cariboo Pit 0

Springer Pit 49,868

Wight Pit 40,010

South Seepage Pond 2500

Groundwater/Seepage Infiltration Rates (m
3
/month)

Assumed Constants Runoff Coefficients

Area (m
2
)

Pump/Flow Rates



MPMC Site Water Balance - Data

Red = estimate

Blue = Forumla

Units AprilOctober November December January February March April May June July August September

Days Per Month days 30 30 31 31 28 31 30 31 30 31 31 30

Mill Production Report Mill Throughput (Tailings) t/month 633012 673033 662688 659234 594704 700613 654839 686677 647582 688897 701768 693360

Precip/Evap Precipitation m/month 0.0556 0.0364 0 0 0.0202 0.0218 0.076 0.067 0.0958 0.0028 0.0294 0.0505

Snowpack (SWE) m/month 0 0 0.112 0.139 0.123 0.248 0 0 0 0 0 0

Evaporation m/month 0.0213 0 0 0 0 0.0392 0.0726 0.1285 0.1338 0.1837 0.1366 0.0684

Sprinkers (East RDS) h/month 0 0 0 0 0 0 0 8 32 150 100 150

Sprinklers (NEZ) h/month 0 0 0 0 0 0 0 60 16 150 150 220

Water Truck d/month 5 0 0 0 0 0 5 12.5 6 25 19 24

Discharge Volume Discharge h/month 0 0 0 0 0 0 0 0 0 0 0 52

Discharge m
3
/h 0 0 0 0 0 0 0 0 0 0 0 4

Flow Monitoring Process Tank to Mill m
3
/month 24587 408.4 18601.5 9705.5 30432.9 35235.2 132213.8 44606 0 0 0 21750

TSF to Mill m
3
/month 946792 1050577 1034187 1026485 931089 1064853 913770 1037675 1010081 1106100 1139490 1052704

Wight Pit to Cariboo/Process Tank m
3
/month 17,633 35,210 0 -4,990 -4,748 -6,578 35,110 40,010 40,010 40,010 40,010 40,010

STD m
3
/month 47693 77242 79816 79816 72092 120528 152928 112761 106013 109011 141152 133358

PTD m
3
/month 88387 91757 61335 66692 60238 108207 235872 66692 64541 43926 80084 51840

MTD m
3
/month 31000 31000 32034 32034 28934 32034 31000 32034 31000 32034 14399 15604

Long Ditch/SERDS Ditch m
3
/month 111715.2 78278.4 74995.2 74995.2 120960 222307.2 479520 234092 347587 256591 212397 53395

Mine Drainage Creek Sump Inflow m
3
/month 0 0 0 0 0 0 0 0 3240 5088.96 4553.28 4406.4

Mill Sump Inflow m
3
/month 259.2 0 0 0 0 0 0 0 0 0 0 0

Tailings Ditch m
3
/month 0 0 0 0 0 10713.6 0 0 5184 0 0 0

Misc. Bulk Transfers - TSF m
3
/month 22377 4800 40010 45000 44758 46588 4900 0 0 0 0 0

Elevation (Surveyed) Cariboo Pit Sump masl 1080 1076.94 1071.54 1063.86 1064.14 1064.42 1073.94 1078.9 1080.82 1079.2 1077.76 1078.51

TSF m 960.20 960.40 960.80 961.20 961.53 961.82 962.44 962.64 963.00 963.12 963.25 963.35

Elevation (Projected) TSF m 960.13 960.56 960.74 960.91 961.45 961.86 962.56 962.76 963.00 963.06 963.17 963.30

Volume Cariboo Pit Sump m
3

883485 766432 573599 363714 369525 375336 654764 840556 891861 852271 796086 825349

Springer Pit Sump m
3

0 0 0 0 0 0 0 0 0 0 0 0

Supernatant (based on actual elevation) m
3

4,595,774 4,596,847 4,802,198 5,252,278 5,593,696 5,778,586 6,723,329 6,721,065 7,097,651 6,918,513 6,753,258 6,526,815

Bathymetric Survey m
3

6331580

Flow Rate Entry STD m
3
/s 0.0184 0.0298 0.0298 0.0298 0.0298 0.045 0.059 0.0421 0.0409 0.0407 0.0527 0.05145

PTD m
3
/s 0.0341 0.0354 0.0229 0.0249 0.0249 0.0404 0.091 0.0249 0.0249 0.0164 0.0299 0.02

MTD m
3
/s 0.01196 0.01196 0.01196 0.01196 0.01196 0.01196 0.01196 0.01196 0.01196 0.01196 0.005376 0.00602

Long Ditch/SERDS Ditch m
3
/s 0.0431 0.0302 0.028 0.028 0.05 0.083 0.185 0.0874 0.1341 0.0958 0.0793 0.0206

Mine Drainage Creek Sump m
3
/s 0 0 0 0 0 0 0 0 0.0025 0.0019 0.0017 0.0017

Mill Sump m
3
/s 0.0001 0 0 0 0 0 0 0 0 0 0 0

Tailings Ditch m
3
/s 0 0 0 0 0 0.004 0 0 0.002 0 0 0

Component

2012 2013



MPMC Site Water Balance - Output

red = entered value      blue = formula

October November December January February March April May June July August September
CARIBOO PIT SUMP
Water In Precipitation (on water surface) 1,056 692 0 0 688 2,789 6,156 1,273 1,820 53 559 960

Precipitation Runoff 2,027 1,327 0 0 1,319 5,351 11,810 2,442 3,492 102 1,072 1,841
Groundwater Infiltration 0 0 0 0 0 0 0 0 0 0 0 0

Water Out Evaporation 405 0 0 0 0 745 1,379 2,442 2,542 3,490 2,595 1,300
Dust control/sprinklers 40,900 0 0 0 0 0 40,900 103,882 55,608 235,100 175,820 226,920
Water Volume (month end) 883,485 766,432 573,599 363,714 369,525 375,336 654,764 840,556 891,861 852,271 796,086 825,349
Water Transferred In/Out (mill/other pits) -24,099 -119,071 -192,833 -209,885 0 0 219,183 75,753 104,143 198,845 120,600 254,682

SPRINGER PIT SUMP
Water In Precipitation (on water surface) 6 4 0 0 4 15 32 7 10 0.3 2.9 5.1

Precipitation Runoff 20,794 13,614 0 0 13,539 54,903 121,176 25,058 35,829 1,047 10,996 18,887
Groundwater Infiltration 49,868 49,868 49,868 49,868 49,868 49,868 49,868 49,868 49,868 49,868 49,868 49,868

Water Out Evaporation 2 0 0 0 0 4 7 13 13 18 14 7
Balance Water Volume (month end) 0 0 0 0 0 0 0 0 0 0 0 0

Water Transferred Out (West Ditch) 70,670 63,485 49,868 49,868 63,410 104,790 171,084 74,946 85,720 50,934 60,880 68,767

Mill Process Tank (overflow to Cariboo Pit)
Pumped from NW Sump 2,307 1,555 1,607 1,339 1,210 1,339 22,550 9,374 13,867 6,696 7,312 13,919
Pumped from Mine Drainage Creek Sump 0 0 0 0 0 0 0 0 3,240 5,089 4,553 4,406

Water In Pumped from Cariboo 24,099 119,071 192,833 209,885 0 0 -219,183 -75,753 -104,143 -198,845 -120,600 -254,682
Pumped from Wight Pit (minus NEZ Sprinklers) -4,744 30,410 -40,010 -49,990 -49,506 -53,166 30,210 27,770 36,746 9,410 9,410 -4,870
Pumped from Springer 70,670 63,485 49,868 49,868 63,410 104,790 171,084 74,946 85,720 50,934 60,880 68,767

Water Out To Mill (calculated) 92,332 214,522 204,298 211,102 15,114 52,963 4,661 36,337 35,430 -126,716 -38,445 -172,460
To Mill (actual) 24,587 408 18,602 9,706 30,433 35,235 132,214 44,606 0 0 0 21,750

GEOLOGY/MILL SUMP
Water In Precipitation (on water surface) 222 146 0 0 145 587 1,296 268 383 11 118 202

From Geology/Mill Potable Water 16,426 16,426 16,971 16,971 15,336 16,971 16,426 16,971 16,426 16,971 16,971 16,426
Water Out Evaporation 85 0 0 0 0 157 290 514 535 735 546 274
Balance Water Pumped to TSF 16,563 16,572 16,971 16,971 15,481 17,401 17,432 16,725 16,274 16,247 16,542 16,354

LONG DITCH/SERDS Ditch
Water In Runoff/Seepage Collection 111,715 78,278 74,995 74,995 120,960 222,307 479,520 234,092 347,587 256,591 212,397 53,395

Precipitation Supernatant 101,192 66,248 0 0 65,884 267,176 589,680 121,940 174,356 5,096 53,508 91,910
Beach 29,468 19,292 0 0 19,186 77,804 171,720 35,510 50,774 1,484 15,582 26,765

Mill Tailings Slurry 971,379 1,050,985 1,052,788 1,036,191 961,522 1,100,088 1,045,984 1,082,280 1,010,081 1,106,100 1,139,490 1,074,454
Tailings Ditch (runoff) 0 0 0 0 0 10,714 0 0 5,184 0 0 0
Mill Site Sump 880 621 621 621 15,481 621 621 621 621 621 621 621

Seepage Ponds Perimeter 201,109 170,767 136,331 141,687 181,604 338,751 732,420 301,457 413,352 299,608 292,355 105,892
Main 82,158 110,684 111,850 111,850 102,381 187,436 261,072 159,328 141,769 138,783 154,211 148,738
South 2,510 2,511 2,500 2,500 2,506 2,532 2,575 2,482 2,489 2,446 2,468 2,495

Bulk Transfers Pits, Leachpad, etc. 22,377 4,800 40,010 45,000 44,758 46,588 4,900 0 0 0 0 0
TOTAL 1,427,636 1,442,480 1,361,071 1,354,820 1,408,803 2,049,112 2,826,404 1,720,343 1,814,899 1,570,386 1,674,777 1,467,229

Evaporation Supernatant 38,766 0 0 0 0 71,344 132,132 233,870 243,516 334,334 248,612 124,488
Beach 9,031 0 0 0 0 16,621 30,782 54,484 56,731 77,889 57,918 29,002
Recycled Supernatant 946,792 1,050,577 1,034,187 1,026,485 931,089 1,064,853 913,770 1,037,675 1,010,081 1,106,100 1,139,490 1,052,704
Turbomisters 0 0 0 0 0 0 0 0 0 0 9,830 19,659

Seepage Toe Drains 167,080 199,999 173,185 178,542 161,264 260,769 419,800 211,486 201,554 184,970 235,635 200,802
Seepage Lost 5,840 5,840 5,840 5,840 5,840 5,840 5,840 5,840 5,840 5,840 5,840 5,840

Retained in Tailings 170,623 181,411 178,622 177,691 160,298 188,844 176,506 185,088 174,550 185,687 189,156 186,889
Discharge 0 0 0 0 0 0 0 0 0 0 0 208

TOTAL 1,338,133 1,437,826 1,391,834 1,388,558 1,258,490 1,608,272 1,678,831 1,728,443 1,692,272 1,894,820 1,886,480 1,619,592

Monthly (Projected - based on calculations) 89,503 4,654 -30,763 -33,738 150,313 440,840 1,147,573 -8,100 122,627 -324,434 -211,704 -152,364
Cumulative (Projected - based on calculations) 4,470,124 4,474,778 4,444,015 4,410,277 4,560,589 5,001,430 6,149,003 6,140,903 6,263,530 5,939,096 5,727,392 6,179,216
Cumulative (Projected - based on acutal elevation) 4,595,774 4,596,847 4,802,198 5,252,278 5,593,696 5,778,586 6,723,329 6,721,065 7,097,651 6,918,513 6,753,258 6,526,815
Cumulative (Actual - Bathymetric Survey) 6,331,580

DIFFERENCE Projected - Actual (Bathymetric Survey) -604,188

Monthly 238,872 253,975 250,071 248,768 224,417 264,382 247,109 259,123 244,371 259,961 264,818 261,645
Cumulative (Annual) 238,872 492,847 742,918 991,686 1,216,102 1,480,485 1,727,594 1,986,717 2,231,088 2,491,049 2,755,867 3,017,512
Cumulative (Since Startup) 30,695,385 30,949,360 31,438,303 31,687,070 31,911,487 32,175,869 32,422,978 32,682,102 32,926,472 33,186,433 33,451,252 33,712,897
Cumulative Water Retained in Tailings (Since Startup) 23,502,191 23,683,601 23,862,223 24,039,915 24,200,212 24,389,057 24,565,563 24,750,651 24,925,202 25,110,888 25,300,044 25,486,933

Monthly (Projected - based on calculations) 498,999 440,040 397,930 392,720 535,027 894,067 1,571,188 436,112 541,548 121,213 242,270 296,171
Cumulative (Annual - projected) 498,999 939,039 1,336,968 1,729,688 2,264,715 3,158,783 4,729,971 5,166,083 5,707,631 5,828,844 6,071,115 6,367,286
Cumulative (Since Startup - projected) 58,616,054 59,555,093 59,953,022 60,345,743 61,514,290 62,408,357 63,979,546 64,415,657 64,957,205 65,078,419 65,320,689 65,616,860

Actual Elevation 960.20 960.40 960.80 961.20 961.53 961.82 962.44 962.64 963.00 963.12 963.25 963.35
Projected Elevation 960.13 960.56 960.74 960.91 961.45 961.86 962.56 962.76 963.00 963.06 963.17 963.30

DIFFERENCE Actual - Projected 0.07 -0.16 0.06 0.29 0.08 -0.04 -0.12 -0.12 0.00 0.06 0.08 0.05

TAILINGS VOLUME INTO BASIN (m3)

TOTAL VOLUME (TAILINGS + SUPERNATANT + WATER RETAINED IN TAILINGS) (m3)

TAILINGS WATER SURFACE ELEVATION (masl)

Balance

SUPERNATANT SURPLUS/DEFICIT VOLUME (m3)

Component

WATER INTO TAILINGS (m3)

WATER OUT OF TAILINGS (m3)

2012 2013
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Executive Summary 
Mount Polley Mining Corporation (MPMC) retained SRK Consulting (Canada) Inc. (SRK) to 
prepare a screening level water and load balance for the Mount Polley Mine. This report 
describes the development and results of the screening level water and load balance model. This 
model will be used to develop and assess short term (next two years) and long term (beyond two 
years) water management options for the Mount Polley mine. 

The Mount Polley mine discharge is regulated by Environmental Management Act Permit 11678 
issued in June 2013 by the BC Ministry of Environment. The permit includes limits to water quality 
and annual discharge volumes. The permit limits the discharge volume to 1.4 Mm³ annually.  
Receiving water quality objectives also limit the constituent loadings that can be released to 
Hazeltine Creek, which is dependent on the real-time dilution capacity of Hazeltine Creek.  

A screening level water balance model based on annual precipitation, evaporation and runoff was 
prepared for the Mount Polley Mine site. The water balance model quantifies and forecasts the 
annual net input of water to the Tailings Management Facility (TMF). Results of the model 
indicate that the annual site-wide free water volume generated over the last year is approximately 
0.8 Mm³. Runoff from progressively larger areas has been diverted to the TMF since it re-opened 
in 2005, and will increase over next few years as runoff from the northwest portion of the site is 
diverted to the TMF. The annual site-wide free water volume generated on site is expected to 
increase to 1.7 Mm³ of water under average hydrologic conditions, or 3.2 Mm³ of water under a 
wet hydrologic year with similar precipitation as measured in 2008 (621 mm), because of the 
expanded footprint. 

There are no specific sources that contribute a disproportionate quantity of constituent loadings to 
the TMF.  Rather, waste rock areas, tailings and developed mine areas in general appear to 
contribute loadings at similar rates. Increases in selenium, molybdenum, nitrate and sulphate 
have been trending up since the mine operation resumed in 2005. These increases are expected 
to continue until solubility limits are reached or when mine development and ore processing end. 

Copper and uranium concentrations in the TMF do not increase because they precipitate in the 
milling process. When processing stops after closure, it is possible that the concentrations will 
increase in the TMF. 

In order to discharge 1.4 Mm³ of water during an average precipitation year, treatment will be 
required for selenium and molybdenum and likely for sulphate and nitrate in the future.  
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1 Introduction 
1.1 Background 

In June 2013, the BC Ministry of Environment issued an Amended Environmental Management 

Act Permit 11678 to the Mount Polley Mining Corporation (MPMC), which specifies effluent limits 
and conditions for the Mount Polley Mine. Several of the limits that regulate the release of mine 
water from site significantly restrict the volume of mine water that can be released to the receiving 
environment (Hazeltine Creek). The discharge restrictions create challenges because the volume 
of free mine water that has accumulated on site is stressing the available storage capacity within 
the tailings management facility (TMF).  Expanding the TMF is challenging due to geotechnical 
considerations.  

In September 2013, MPMC retained SRK Consulting (Canada) Inc. (SRK) to prepare a screening 
level water and load balance for the Mount Polley Mine. SRK visited the site on September 9 and 
10, 2013, reviewed available data, and prepared a memo documenting the initial findings 
(SRK 2013). This report describes the development and results of the screening level water and 
load balance model. This model will be used to develop and assess short term (next two years) 
and long term (beyond two years) water management options at Mount Polley. 

MPMC short term water management objective is to discharge 6 Mm3 over the next two years. 
The long term water management objective for the site is to retain enough water volume in the 
tailings management facility (TMF) to support one year of processing and discharge any site 
water in excess of this amount. 

1.2 Report Scope  

The scope of this study is to complete the following tasks: 

 Prepare a screening level water and load balance for the mine site based on the existing site 
water balance provided by MPMC. This model uses annual precipitation and evaporation 
values to estimate the change in water storage in the TMF on an annual basis, based on the 
contributing catchments and milling rates. 

 Review the water quality data across the site in order to understand the loading sources and 
general trends within the TMF. 

 Estimate discharge constraints.  

 Prepare preliminary design criteria for developing water management options to meet water 
management objectives 

 
Section 2 of this report provides a summary of information that was used for the water 
management assessment. The site water balance and water balance model is discussed in 
Section 3. Section 4 assesses water quality and the load balance model for the site. Constraints 
taken into consideration are discussed in Section 5. Conclusions and recommendations are 
provided in Sections 6 and 7, respectively.  
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2 Supporting Information 
2.1 Environmental Management Act Permit 11678 

The Environmental Management Act Permit 11678, was amended in June 2013 for MPMC. The 
permit conditions constrain the volume and quality of the discharge from the site. 

The volume of water discharged from the mine site is constrained by two criteria:  

1. The total volume of effluent discharged each day must not exceed 35% of flow in Hazeltine 
Creek for the same day as measured at nearby monitoring station W7. 

2. The maximum annual volume of water discharged from the mine site must not exceed 
1.4 Mm³ per year. 

 
The permit also states the released water must be dam filtered. However, water can be 
discharged, if meeting effluent criteria, from any source, given notification of the Ministry. 

Water quality limitations are summarized in Table 1. The water quality limits do not apply at the 
―end-of-pipe‖ but to the water quality at Station W7 downstream of the discharge to Hazeltine 
Creek.  

Table 1: Water Quality Limitations as stated in PE 11678 (BC MOE 2013) 

Parameter- water sample Units 30-day Mean 

Nitrate mg/l 3 

Total Copper mg/l 0.007 

Total Molybdenum mg/l 0.05 

Total Selenium mg/l 0.002 

Parameter –water sample Units Maximum 

Sulphate mg/l 309 

Parameter –water sample Units Annual Mean 

Total Cadmium mg/l 0.000025 

Parameter – sediment sample Units Mean 

Total Selenium μg /g dw 2 

Parameter – Fish Muscle Rainbow Trout Units Mean 

Total Selenium μg /g wet wt 1 

Parameter – creek substrate Units Maximum 

Chlorophyll a mg/m2 100 

TSS mg/l 25 
Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\Soren's Working Files\ Discharge 
Strategy WQ 2013 (MTD Only) for Discharge Plan_Rev9_SB.xlsm  

Note: Annual mean based on samples taken during the discharge period of April to October 
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2.2 Hydrology 

Monthly precipitation and evaporation records from 1998 to 2013 were provided by MPMC. 
Additional annual precipitation data from the nearby meteorological station at Spokin Lake 
(Environment Canada, 2013a) were also used. 

Hazeltine Creek is the receiving water and has a catchment area of approximately 27.6 km² and 
an average elevation of 980 masl (KP, 2009). Knight Piésold Consulting (KP) prepared a 
hydrograph of monthly average flows for Hazeltine Creek in 2009 using data recorded on site and 
a regional analysis of nearby gauging stations. MPMC measured flow in the creek from 2010 to 
2013 and updated the hydrograph. 

A nearby gauging station, Borland Creek below Valley Creek (Environment Canada, 2013b), is 
similar to those in Hazeltine Creek. The catchment area is 113 km² and the average elevation is 
993 masl. Data from this location was used to estimate the peak flow hydrographs for Hazeltine 
Creek. 

2.3 Catchment Delineation 

Most catchments at the mine have been delineated by MPMC. MPMC also provided contour 
information, existing site mapping and infrastructure layout.  

2.4 Water Quality Data 

Historical water quality data were used to develop the load balance model. Water quality 
monitoring stations are listed in Table 2 and shown on Figure 1.  

Table 2: Water Quality Sampling Locations 

Station ID Description and Location 

LDa Long Ditch pipeline, south of the confluence with south east rock dump 
seepage (SERDS) ditch 

E1 Tailings Management Facility  

E10 Wight Pit 

E8 Cariboo Pit 

JCP Joe’s Creek Pipeline 

BP Boundary Pit 

E11 Springer Pit 

E7 Perimeter Pond 

E5 / MTD Main Embankment Drain  

W7 Hazeltine Creek, downstream of the confluence with the mine discharge 
Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\Soren's Working Files\ 2013 
Compiled Effluent_WQ Data__REV05_SRJ_LCC.xlsm 
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Figure 1: Water Quality Monitoring Locations  
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Water quality samples for total and dissolved metals, nutrients, anions, TSS and physical 
parameters were collected between December 2008 and April 2013.  

2.5 Existing Site Water Balance 

MPMC prepared a monthly site water balance from May 2012 to June 2013. This water balance 
estimates the change in storage within the mine water management structures, most notably the 
TMF, and compares predicted to measured values. Monthly mill throughput, TSF bathymetric 
surveys, and physical characteristics of the tailings were incorporated into the annual water 
balance by SRK (Table 3).  

Table 3: MPMC Site Water Balance Values 

Term Quantity 

Hydrology between May 2012 and April 2013 

Total Precipitation 690 mm 

Open Water Evaporation 480 mm 

Tailings Characteristics 

Dry Bulk Density 1.4 kg/m³ 

Specific Gravity 2.65 

Moisture Content by Volume 47 % 

Volumes 

Change in Storage in TMF between May 2012 and April 2013 7,616,770 m³ 

Mill Throughput from May 2012 to April 2013 3,028,658 tonnes 

Change in storage in Springer and Cariboo pits between May 2012 and April 2013 (502,598) m³ 
Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\water balance\Site Water Balance 
2013_SB_r9.xlsx 

 
MPMC also provided SRK with the estimated annual volume of free water within the TMF (from 
bathymetric surveys) and Cariboo pit, based on survey, pit modelling and pumping data from 
2004 to 2013. This data was later used to verify the revised water balance. 

Historical milling rates (Imperial Metals Corporation, 2010) were used to calculate the annual 
volume of water required for subaqueous deposition of tailings in the TMF from 2007 until 2012. 
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3 Site Water Balance Model 
3.1 Model Description 

A screening level water balance model based on annual precipitation, evaporation and runoff was 
prepared for the Mount Polley Mine site. The water balance model quantifies and forecasts the 
annual net input of water to the TMF. Figure 2 shows the site water balance conceptual model.  

Inputs to the TMF include: 

 Tailings slurry from the mill (solids and water), 

 Direct precipitation and runoff to the TMF,  

 Runoff from developed mine areas,  

 Seepage from TMF perimeter drains, and  

 Pit de-watering. 

 
Outputs from the TMF include: 

 Reclaim water to the mill,  

 Evaporation, and 

 Seepage losses.  

 
The catchment areas were divided into tailings area and mine area. The tailings area includes the 
TMF beach and pond. These areas are used to estimate evaporation and direct precipitation to 
the TMF. The mine area includes all other site catchments that convey water to the TMF 
(e.g., seepage collection, runoff, or pit water).  
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Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\water balance\Site Water Balance 
2013_SB_r9.xlsx 

Figure 2: Schematic of Scoping-level Site Water Balance for the TMF 

 
3.2 Model Inputs 

3.2.1 Tailings and Reclaim Water 

The projected mill throughput is assumed to be 8 million tonnes of ore per year between May 
2012 and April 2013. Historical mill rates were used in the verification of the site-wide runoff 
coefficient. 

3.2.2 Precipitation, Evaporation 

Direct precipitation and evaporation have been measured monthly. However, the precipitation 
record was not consistent when compared to the record from Spokin Lake. Several of the years 
of data contained gaps in the monthly record. In order to produce comparable water volumes to 
those measured on site, the Spokin Lake precipitation record was used in the verification of the 
site wide runoff coefficient. The evaporation record was more consistent, and was therefore used 
in the water balance.  

3.2.3 Storage Capacity of Open Pits 

Another unknown in this analysis is how much water was pumped from the pits to the TMF in  
years past and how much will be pumped in future years. For the purpose of this analysis, it is 
assumed that the pits will not be used for the long-term storage of mine water.  

Groundwater flows into the pits is not included in this analysis, since these flows are assumed to 
be minor in comparison to the runoff volumes. 
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It is important to note that the current volume of water in the Cariboo Pit is included in the annual 
site-wide water volume calculated in the water balance.  

3.2.4 Runoff 

Insufficient data were available to estimate runoff coefficients for individual sub-catchments. A 
site-wide runoff coefficient was estimated from available data and is used to predict the effect of 
direct precipitation across the entire mine site. 

The site-wide runoff coefficient is defined by Equation 1: 

                               
                                

                               
    (Equation 1) 

The site wide runoff coefficient was used to calibrate the model.  

3.3 Model Calibration, Verification and Predictions 

Three periods of mine operations were evaluated: operations in 2005 (Figure 3), operations in 
2013 (Figure 4) and operations in 2016 (Figure 5). The mine footprint is divided into two areas: 
the tailings and the mine. The tailings area remains constant and the mine area increases over 
the three operation periods (Table 4). More runoff from mine areas (contact water) is intercepted 
by collection ditches (i.e., Long Ditch, SERDS Ditch and the proposed West Ditch) and conveyed 
to the TMF.  

Table 4: TMF and Mine Areas for each Operation Period  

Catchment Sub-Section Type of Area 2005 (m2) 2013 (m2) 2016 (m2) 

Tailings Area 
Direct Precipitation 1,700,000 1,700,000 1,700,000 

Runoff 635,000 635,000 635,000 

Mine Area Runoff 3,350,000 6,590,000 8,070,000 
\\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\water balance\Site Water Balance 
2013_SB_r9.xlsx 

 
 

 
3.3.1 Model Calibration 

The water balance model was calibrated by varying the site wide runoff coefficient. Table 5 shows 
the data used to estimate the runoff coefficient. The change in the TMF water volume and other 
data (Sections 2.5 and 3) between May 2012 and April 2013 were used to estimate the site-wide 
runoff coefficient. 
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Table 5: TMF Water Balance May 2012 to April 2013 

Variable Value Unit Data 
Source 

Site-Wide Inventory Increase (Water + Solids) 7,114,172 m3 MPMC 

Increase in Total Tailings Solids Inventory 3,028,658 m3 Calculated 

Change in Water Inventory 4,085,515 m3 Calculated 

Direct TMF Inputs   

Direct Precipitation + Beach Runoff 1,566,989 m3 MPMC 

Direct TMF Outputs   

Evaporation (direct and beach) (1,054,919) m3 MPMC 

TSF Seepage (70,080) m3 MPMC 

Net TMF Direct Inputs 441,991 m3  

Net TMF Water Inventory Increase 3,643,524 m3  

Catchment Area Upstream of TMF 6,590,590 m2 SRK 

Yield Upstream of TMF 552.84 mm Calculated 

Annual Precip (May 2012 - April 2013) 692.30 mm MPMC 

Annual Evap (May 2012 - April 2013) 479.50 mm MPMC 

Site-Wide Runoff Coefficient 0.80 - Calculated 
Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\water balance\Site Water Balance 
2013_SB_r9.xlsx 

 
The site-wide runoff coefficient was estimated to be approximately 0.80. This value is the fraction 
of precipitation that eventually accumulates in the TMF.   
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Figure 3: 2005 Mine Footprint  
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Figure 4: 2013 Mine Footprint  
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Figure 5: 2016 Mine Footprint  
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3.3.2 Model Verification 

The site-wide runoff coefficient, which was calculated to be 0.80, was verified by estimating the 
water volume in the TMF from 2005 to 2012 using recorded precipitation from Spokin Lake, 
MPMC evaporation records and milling rates. It was assumed that all mine-related runoff from the 
site was collected in the TMF, which includes water from the pits.  

The initial volume of water in the TMF at the end of 2004 provided by MPMC was approximately 
5,000,000 Mm³. A significant loss of water from the TMF of approximately 1.8 Mm³ was observed 
in August 2008 from the data provided by MPMC. This reduction in TMF volume is included in the 
water balance to match the observed water volumes.   

Table 6 summarizes inputs and predictions for model verification, including site water volumes 
provided by MPMC, predicted annual water volumes, and cumulative water volumes. 

Table 6: Estimated Annual Site Wide Water Volumes based on Historical Precipitation 

 2005 2006 2007 2008 2009 2010 2011 2012 20132 

Annual Precipitation 
(mm/year) 609 468 536 621 532 404 625 565 380 

Change in Annual Site-
Wide Free Water Volume 

(Mm³/year) 
(0.8) 0.3 (0.1) 1.7 (0.2) (0.6) 2.3 1.2 0.8 

Calculated Site-Wide Free 
Water Volume (Mm³) 4.3 4.5 4.4 4.41 4.2 3.7 6.0 7.2 8.1 

MPMC Estimated Site 
Free Water Volume (Mm³) 5.1 5.5 5.4 3.8 3.3 2.5 3.9 5.7 8.0 

Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\water balance\Site Water Balance 
2013_SB_r9.xlsx 
Notes:  
1. A reduction of 1.8 Mm³ was added in 2008 to match the change in volume in the TMF presented by MPMC. 
2. Based on 2013 data until end of June 

 
The model verification indicated that the site-wide runoff coefficient should be adjusted to 0.78, 
which produced reasonable site-wide free water volume estimates that are comparable to those 
measured by MPMC.  

It is important to note that, from 2005 to 2013, the mine has not been able to discharge water 
from the TMF, and therefore the accumulated water volume the TMF is the sum of the annual 
site-wide free water volumes during this period. 

3.3.3 Model Predictions 

The site water balance model was used to predict the annual volume of site-wide water as mining 
impacted area increases (Table 4). Two scenarios were evaluated. The first scenario assumes 
average precipitation. The second scenario assumes annual precipitation is the same as in 2008. 
Table 7 summarizes the annual water volumes for each scenario. 
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Table 7: Projected Annual Site-Wide Free Water Volumes, Post-Mine Expansion 

 Scenario 1: Avg. Precipitation Scenario 2: 2008 Precipitation 

Annual Precipitation (mm) 630 808 

Annual Water Volume (Mm³) 1.7 3.2 
Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\water balance\Site Water Balance 
2013_SB_r9.xlsx 

 
These results support the finding that the discharge volume limit or storage capacity must 
increase to manage free water retained in the TMF. After the mine expands with the West Ditch 
and the new haul road and waste dumps to the south (Scenario 2), the annual volume of 
free/excess water is expected to be even greater. 

3.4 Hazeltine Creek Hydrology and Permitted Discharge 

3.4.1 Hazeltine Creek Hydrology 

The average monthly flow rates in Hazeltine Creek were estimated by KP and improved by 
MPMC with recorded flow data (Table 8). The majority of the annual flow within Hazeltine Creek 
occurs in the months of April, May, June and July (approximately 82% of total annual flow). 
Considering this trend, it is recommended that the 1.4 Mm³ should be discharged over these four 
months, instead of the full permitted season (April to October) in order to minimize operational 
costs of discharging.   

Table 8: Monthly Flows for Hazeltine Creek 

Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec 

Average 
Flow (m³/s) 0.05 0.05 0.07 0.74 0.65 0.20 0.10 0.03 0.02 0.02 0.08 0.05 

% Flow 
Distribution 2% 2% 3% 35% 32% 10% 5% 2% 1% 1% 4% 2% 

 

3.4.2 Hazeltine Creek Flow Variability and Permitted Discharge 

A screening level frequency analysis was prepared for Hazeltine Creek to estimate return periods 
for annual flow. Flow in Hazeltine Creek affects the volume that can be discharged from the TMF. 
The discharge flow to Hazeltine Creek cannot exceed 35% of the flow in Hazeltine Creek at the 
time of discharge. Integrating the flow over the annual hydrograph will produce the total annual 
volume. The purpose of this analysis is to evaluate how inter-annual variation in Hazeltine Creek 
flow could affect the TMF discharge rate.  

Nearby Environment Canada station Borland Creek below Valley Creek was used because its 
catchment has a similar average elevation andcatchment area, and has 24 years of complete 
data (KP, 2009). Eight of the 24 years of data were incomplete or incorrect when compared to the 
rest of the data set, and were removed from the analysis. A frequency analysis was performed in 
REGBAY software, using the annual runoff for each of the remaining 16 years of data. REGBAY 
calculates the various return period annual runoff values by comparing the regression index of 
different statistical distributions. The distribution with the best fit to the Borland Creek runoff 
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values was the Log Pearson distribution. The annual runoff values are summarized in Table 9. 
The annual runoff for each return period was then converted into a percentage of the average 
runoff, which are also shown in Table 9.  

Table 9: Frequency Analysis for Annual Runoff 

 Dry Wet 

Return Period Average 
(KP/MPMC) 100 20 10 5 2 5 10 20 100 

Annual Runoff (mm) 97.9 34.6 44.49 51.2 61.3 88.8 133.5 168.0 204.8 303.3 

% of Average Annual 
Runoff 100% 35% 45% 52% 63% 91% 136% 172% 209% 310% 

Allowable Discharge 
Volume (Mm³) based on 
35% of Hazeltine Creek 

2.3 0.8 1.0 1.2 1.4 2.0 3.0 3.9 4.7 7.0 

 
Percentages of average annual runoff demonstrate inter-annual variability in Hazeltine Creek 
flow. The allowable discharge volume for each return period is the maximum amount of water that 
can be discharged annually to Hazeltine Creek from the mine, over the four month discharge 
period.   

The results in Table 9 show that discharge of 1.4 Mm3 is not possible in years that are drier than 
the 1 in 5 dry year, because the discharge volume exceeds 35% of the annual volume of 
Hazeltine Creek.  

3.4.3 Discharge from the Main Toe Drain 

The discharge permit states that the discharge water must be dam filtered or only water collected 
in the Main Toe Drain (MTD). Flow was measured in the MTD infrequently (only two 
measurements, both during the month of August 2013). Therefore, monthly volumes that report to 
the MTD cannot be estimated. It is recommended that a flow meter with a totalizer be installed on 
the pump-back line(s) from the MTD.  

4 Water Quality and Load Balance 
4.1 Water Quality Review 

Site water quality data were reviewed to assess the effect of mine water and tailings slurry on 
TMF water quality. Figure 1 shows the locations of sampling stations reviewed.  

Figure 6 through Figure 9 show historical concentrations of nitrate, molybdenum, selenium and 
sulphate for mine water across the Mount Polley mine site, in the TMF and in the MTD. In 
solution, these parameters are highly soluble anions (i.e., NO3

-, MoO4
2-, SeO4

2-, SO4
2-).  

Nitrate is from residual ammonium nitrate fuel oil (ANFO) explosives. Nitrate is also a nutrient and 
is assimilated by algae and microorganisms. At Mount Polley, the rate of nitrate increase is 
roughly proportional to the rate of development since 2005. Annual nitrate loading to the TMF 
each year exceeds the natural degradation rate. Assuming that the ANFO loss rate on site 
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remains as is, the nitrate concentration in the TMF should increase at roughly the same rate as it 
has since 2005 as long as mine development continues.  After closure, the nitrate concentrations 
are expected to gradually decrease. 

Molybdenum, selenium and sulphate concentrations in the TMF have increased over time similar 
to nitrate. The concentrations of these parameters are expected to continue to increase over the 
short to medium term of the mine’s development. The concentrations of molybdenum, selenium 
and sulphate in mine water and in the TMF water are similar, which suggests that mine water 
runoff (pit water, waste rock runoff, etc.) and tailings slurry contribute loadings equally to the TMF. 
Because loadings originate all over the mine site  it is not possible to reduce loadings by targeting 
a few sources.  

Figure 12 and Figure 13 show concentrations of total and dissolved copper at the site. 
Concentrations of dissolved copper generally are lower in the TMF than in the mine water on site. 
The lower concentrations in the TMF likely result from increasing the pH in the mill circuit. 
The increased pH causes copper and other metals such as zinc, nickel, cadmium and lead to 
precipitate as metal hydroxides. The mill therefore effectively functions as a water treatment plant 
for metal removal. However, concentrations of dissolved metals are likely to increase during 
closure when the mill no longer operates.  

Figure 13 shows historical concentrations of cadmium. Cadmium concentrations were below the 
analytical detection limit in most samples collected and the detection limits in many cases are 
much greater than the downstream standard. It is possible that this can be remedied by 
requesting that the external laboratory use a lower analytical detection limit, but it is also possible 
that the samples contain other parameters (such as molybdenum) in concentrations that interfere 
with the ability to measure low cadmium.  
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Figure 6: Nitrate Concentrations in Mount Polley Mine Water 
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Figure 7: Total Molybdenum Concentrations in Mount Polley Mine Water 
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Figure 8: Total Selenium Concentrations in Mount Polley Mine Water 
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Figure 9 Sulphate Concentrations in Mount Polley Mine Water 

0

100

200

300

400

500

600

700

800

900

1000

Jan 1995

Jan 1996

Jan 1997

Jan 1998

Jan 1999

Jan 2000

Jan 2001

Jan 2002

Jan 2003

Jan 2004

Jan 2005

Jan 2006

Jan 2007

Jan 2008

Jan 2009

Jan 2010

Jan 2011

Jan 2012

Jan 2013

Jan 2014

Jan 2015

Su
lp

ha
te

 C
on

ce
nt

ra
tio

n 
(m

g/
L)

LDa SO4
E1 SO4
E10 SO4
E8 SO4
JCP SO4
BP SO4
E11 SO4
E7 SO4
E5 SO4
Downstream W7 Permit Limit (MAX)

X:\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\Soren's Working Files\[2013 Compiled Effluent_WQ Data_REV05_SRJ_LCC.xlsm



SRK Consulting 
Mount Polley Water Management Assessment Page 21 

SB/SRJ/TRS Mount Polley Water Management Assessment_1CM017 002FINAL_20131205_SRJ_TRS_SB December 2013 

 

Figure 10: Manganese Concentrations in Mount Polley Mine Water 
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Figure 11: Total Copper Concentrations in Mount Polley Mine Water 
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Figure 12: Dissolved Copper Concentrations in Mount Polley Mine Water 
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Figure 13: Total Cadmium Concentrations in Mount Polley Mine Water 
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5 Discharge Constraints 
5.1 Hazeltine Creek Water Quality 

A mass balance was used to estimate monthly allowable discharge rates, from the MTD or TMF 
into Hazeltine Creek using the following equation: 
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  (Equation 2) 

Current concentrations of nitrate, copper, molybdenum, selenium and sulphate from the TMF, 
MTD and Hazeltine Creek and monthly average flows were used in the mass balance (Table 10). 

Table 10: Constituent concentrations used to estimate discharge limits. Units are mg/L 

Location Nitrate Total Copper Total 
Molybdenum 

Total Selenium Sulphate 

Hazeltine Creek 0.0014 0.0029 0.0018 0.00058 24 

MTD 1.09 0.0038 0.179 0.016 455 

TMF 6.2 0.009 0.179 0.03 539 
Source: Z:\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\Soren's Working Files\Discharge Strategy WQ 2013 
(MTD Only) for Discharge Plan_Rev9_SB.xlsm 

Table 11 presents the maximum allowable annual discharge volumes from the TMF and MTD 
based on the current concentrations of nitrate, copper, molybdenum, selenium and sulphate 
within Hazeltine Creek. These estimates are based on average Hazeltine Creek hydrologic 
conditions, and assume that discharge only occurs between April and July.  

Table 11: Maximum Discharge of Untreated Water from the TMF or MTD during an average 
runoff year in Hazeltine Creek.  

Parameter 
Max Untreated Discharge From: 

TMF (Mm3/year) MTD (Mm3/year) 
Nitrate 4.2 Not limited 

Total Copper 6.6 Not limited 

Total Molybdenum 0.7 1.7 
Total Selenium 0.2 0.4 

Sulphate 5.5 2.4 
Source: \\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\Soren's Working Files\ Discharge 
Strategy WQ 2013 (MTD Only) for Discharge Plan_Rev9_SB.xlsm 

Note: Red shading indicates constituents already exceed discharge loading limit. 

 
Selenium and molybdenum are currently the only two parameters that limit the allowable 
discharge of untreated water from the TMF (Table 11). Nitrate, total copper and sulphate 
concentrations do not restrain the TMF discharge volume below the annual volume limit. 
Selenium limits the discharge volume from the MTD. Nitrate and copper concentrations within the 
MTD are currently below the permitted discharge limit in the MTD. Under current conditions, the 
available volume of water discharged from either the TMF or MTD is much less than the 
maximum amount permitted, due to quality constraints. 
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The current sediment selenium concentrations in Hazeltine Creek exceed the permit limit 
(2 mg/kg). SRK understands that MPMC can discharge water on the condition that sediment 
concentrations are monitored, and remain below 5 mg/kg.  

5.2 Discharging Treated Water from the TMF 

5.2.1 Approach and Assumptions 

The current discharge load of selenium and molybdenum must be reduced to discharge the 
maximum permitted volume (1.4 Mm3) to Hazeltine Creek. Treatment will reduce the load of 
these constituents. In the future, nitrate and/or sulphate treatment may also be needed. 
Treatment targets for selenium, molybdenum, nitrate and sulphate (in mg/L) were estimated for 
discharging from 1.4 Mm3 to 4.0 Mm3 of treated water annually. This assumes the current permit 
limits in Hazeltine Creek (W7) would remain in effect and TMF water is treated. 

TMF concentrations of selenium, molybdenum, nitrate-N and sulphate between May 2012 and 
May 2013 were averaged. As a contingency, average concentrations and hydrologic inputs were 
increased by 25%.  

5.2.2 Results 

The treatment targets for selenium, molybdenum, sulphate, and nitrate were calculated. Table 12 
presents the water treatment target concentration ranges on an average annual basis, as well as 
the current TMF concentrations and the limit for each parameter set in the discharge permit. Two 
treatment and discharge options were evaluated. For Option 1 treatment rate would be constant. 
For Option 2 the treatment rate would vary to match the hydrograph of Hazeltine Creek to take 
advantage of the maximum dilution capacity in Hazeltine Creek.  

Table 12 shows the target concentration for the annual discharge volumes for each treatment 
option. The target concentrations decrease with increasing discharge volumes because the 
dilution capacity in Hazeltine Creek remains constant.  

Table 12: Water Treatment Target Ranges for TMF water 

Condition Annual Discharge 
Volume (Mm3) 

Target Effluent Concentration from TMF (mg/l) 

Selenium Molybdenum Sulphate Nitrate 

TMF Current Concentration - 0.03 0.2 539 6.2 

W7 Permit Concentration - 0.002 0.05 309 3 

Option 1 
 
Water Treatment at Constant 
Rate 

1.4 0.003 0.08 473 5 

2 0.0026 0.07 424 4 

3 0.0024 0.06 386 4 

4 0.0023 0.06 366 4 

Option 2 
 
Water Treatment Variable 
According to Hydrograph 

1.4 0.005 0.17 1028 11 

2 0.004 0.13 813 8 

3 0.004 0.12 731 7 

4 0.004 0.12 731 7 
\\VAN-SVR0\Projects\01_SITES\Mt_Polley\1CM017.002_Water and Load Balance Model\!020_Project_Data\010_SRK\Soren's Working Files\ Discharge Strategy 
WQ 2013 (MTD Only) for Discharge Plan_Rev9_SB.xlsm 



SRK Consulting 
Mount Polley Water Management Assessment Page 27 

SB/SRJ/TRS Mount Polley Water Management Assessment_1CM017 002FINAL_20131205_SRJ_TRS_SB December 2013 

6 Conclusions 
Mount Polley Mine Corporation requested SRK prepare a screening level site wide water and 
load balance to assess the discharge requirements from the TMF against the permit requirements 
specified in Permit 11678. This analysis included an annual water balance around the TMF, a 
hydrologic analysis on the variability of flow within Hazeltine Creek, an assessment of the water 
quality across the site, and an estimation of allowable discharge volumes as well as treatment 
requirements. 

The following conclusions were made based on this analysis: 

 With the expected increase in total mine catchment area, the 1.4 Mm3 will be exceeded on an 
average basis (1.7 Mm3) in an average precipitation year and 3.2 Mm3 in a year with 808 mm 
precipitation).  

 The 35% maximum discharge criteria becomes limiting during to a 1 in 5 dry year or drier 
years. 

 There are no ―hot spot‖ loading sources that contribute a disproportionate amount of 
constituent loadings to the TMF.  

 Increases in selenium, molybdenum, nitrate and sulphate have been trending up since the 
mine operation resumed in 2005. These increases are expected to continue until their 
solubility limits are reached or until the end of the milling and mining process. 

 Some metals, including copper and uranium, show no change in concentrations in the TMF 
due to precipitation in the milling process. After closure of the mine, when the milling process 
is no longer operational, it is possible that the concentrations will increase in the TMF. 

 In order to achieve the desired 1.4 Mm³ of annual mine water discharge, treatment will be 
required to reduce the concentrations of selenium and molybdenum and likely for sulphate 
and nitrate depending on the water treatment capacity.  
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This signature was scanned with the author’s 
approval for exclusive use in this document; 
any other use is not authorized.

7 Recommendations 
Based on the site wide water balance and water quality review SRK recommends the following: 

 Develop a strategy for obtaining permission to increase the volume of allowable discharge 
from site.  

 Implement flow monitoring for the MTD flow. 

 Request that the external laboratory use a lower analytical detection limit for cadmium. 

 Evaluate short- and long-term water treatment options. 

 

This report, “Mount Polley Water Management Assessment - DRAFT”, was prepared by 

 
 
 
      
Samantha Barnes, EIT 
Staff Consultant 
 
 
 
 
      
Soren Jensen, PEng 
Senior Consultant 
 
 
and reviewed by 
 
 
 
 
      
Tom Sharp, PhD, PEng 
Principal Consultant 
 
 
All data used as source material plus the text, tables, figures, and attachments of this document 
have been reviewed and prepared in accordance with generally accepted professional 
engineering and environmental practices. 
 
Disclaimer—SRK Consulting (Canada) Inc. has prepared this document for Mount Polley Mining Corporation. Any use or 
decisions by which a third party makes of this document are the responsibility of such third parties. In no circumstance 
does SRK accept any consequential liability arising from commercial decisions or actions resulting from the use of this 
report by a third party.  

The opinions expressed in this report have been based on the information available to SRK at the time of preparation. 
SRK has exercised all due care in reviewing information supplied by others for use on this project. Whilst SRK has 
compared key supplied data with expected values, the accuracy of the results and conclusions from the review are 
entirely reliant on the accuracy and completeness of the supplied data. SRK does not accept responsibility for any errors 
or omissions in the supplied information, except to the extent that SRK was hired to verify the data.  
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MOUNT POLLEY MINING 

CORPORATION 

IMPERIAL METALS CORPORATION 

Soil Management Plan 
 

Purpose 

To identify, salvage, store, and redistribute all suitable growth material in accordance with Ministry of 

Energy and Mines (MEM) Permit M-200 with the goal of achieving closure land use and capability 

objectives. 

Introduction 

As required under MEM Permit M-200, all surficial soil identified through soil surveys as being 

appropriate for plant growth shall be salvaged and stored in suitable manor for use in reclamation 

programs. Soil shall be replaced on all mine facility areas (excluding pits) to pre-determined depths based 

on soil and site parameters.  

Responsibilities  

Environmental Superintendent/Coordinator 
 Supervise Environmental Technicians/Technologists to ensure soil handling and management on 

site is carried out as per the requirements of Permit M-200 and this Plan. 

 Ensure that a soil stockpile and soil management updated is provided to MEM in the Annual 

Environmental and Reclamation Report. 

Environmental Technician/Technologists 
 Coordinate with and supervise Mine Operations to ensure soil handling and management 

procedures are followed.  

 Provide a soil stockpile and soil management data update to MEM in the Annual Environmental 

and Reclamation Report.  

Mine Operations Planner/Engineer 
 Ensure that all material suitable for reclamation is stripped prior to expansion of mine works.  

 Notify the Environmental Department of planned disturbances that will require soil salvaging. 

 Assign appropriate equipment for handling soil. 

 Assign areas for soil to be stockpiled or directly placed.  
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Mine Operations 
 Supervisors: Coordinate with Environmental Technician/Technologist and only allow operations 

to proceed when weather and soil moisture conditions are appropriate 

 Employees: Follow instructions from Environmental Technician/Technologist and Mine 

Operations Supervisors. 

 

 

Soil Handling and Management 

Prior to Commencement of Mine Development 
Site-specific soil surveys must be completed for areas scheduled for disturbance by a qualified individual 

and submitted to the MEM Chief Inspector for approval.  

 

The following survey procedure is recommended: 

 

1. Pre-stratify the area according to landforms and materials using aerial photographs. Confirm 

stratification with a walk-through. 

2. Select soil pit locations at representative sites or on a predetermined systematic grid. Soil pit 

density ranges from one pit per half hectare to 1 pit per two hectares, depending on site 

variability.  

3. Expose the soil profile by machine excavation, road cuts, and hand-dug holes.  

4. Describe the soil and site characteristics at each profile location. Identify the following soil 

morphological attributes to determine soil suitability for reclamation: 

 Terrain classification 

 Soil classification and humus form 

 Horizon depths 

 Colour 

 Texture 

 Percent coarse fragments (by volume) 

 Root abundance and size 

 Soil structure and consistency 

 Drainage class 

 Rooting depth 

 Root restricting layer 

5. Sample soils at select, representative sites to provide additional soil quality data. 

6. Compile all soil survey information into a report and recommend depths for salvage of soil 

appropriate for reclamation.  

 

Site soil and landform inventories completed to date include: 

 Southeast Dump, Boundary Pit and West PAG Projects (2010) 

 Wight Pit Rock Waste Dump Extension Project (2006) 

 Southeast Pit Project, Wight Pit to Tailings Pond Road, and Southeast Pit to Tailings Pond Road 

(2005) 

 Northeast Extension Project (2004) 

 Springer Pit (2001) 

 Baseline Soil Survey and Agricultural Assessment of proposed Tailings Storage Facility, open 

pit, and waste rock dumps (1995) 
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Soil Salvage 

Salvage Materials and Depths 

Soil will be salvaged to the depth pre-determined in the site-specific survey; however, in general, soils are 

to be salvaged to the effective rooting depth.  

 

C horizon material underlying the topsoil horizons can be used to supplement more suitable reclamation 

material and for contouring.  If the decision is made to strip this material (whether for use in reclamation 

or to create a geotechnically stable surface for mine works), the strata will be delineated prior to 

salvaging, and the material will be stored in separate stockpiles from the topsoil. 

 

Organic soils from wetlands are recognized by their black colour and mucky texture.  Organic soils, 

which occur in depths up to 2 m, will be salvaged and stockpiled separately from the topsoil. 

 

When possible, non-merchantable coarse woody debris is to be salvaged and stockpiled or directly 

applied to reclamation site.  

 

Procedure 

A qualified individual should train and oversee equipment operators to ensure salvage operations are 

completed.  

 

Non-merchantable coarse woody debris is to be salvaged first and stockpiled, and/or mixed in with topsoil 

piles. Organic matter (grass, plants, chipped woody material) is to be incorporated into the topsoil piles by 

salvaging plant materials on the surface with the topsoil. To minimize compaction caused by equipment, 

use single lift operations rather than repeatedly driving over the surface scraping off thin layers. With a 

single pass, a bulldozer or backhoe can push the soil into a pile for storage (or for loading into a truck by 

an excavator or backhoe for transport). If suitable soil is still visible after the initial scraping (can 

generally be identified by marked presence of roots), another pass will be required to salvage all available 

soil materials. Soil inventory and strata delineation information collected prior to stripping activities 

starting on a new site will guide the stripping procedure and depths. 

 

Avoid handling soil if it is too wet or dry to prevent degradation of the physical structure. If the soil sticks 

to the equipment, wait until the soil has dried to a friable state. If the soil is too dry and hard to handle, 

resembling flour, add water until the soil is wetted to a loose, friable condition. 

 

In shallow soils, rock rubble from the fractured bedrock surface may become incorporated into the 

stockpile, reducing topsoil quality.  To prevent this, machine blades must be raised to avoid the rubble 

while still removing the soil. 

 

Desired volumes of C horizon material are to be stripped after and stored in separate stockpiles. 

 

Soil Stockpiling 
When possible, use soil immediately for reclamation (allowing microbes, bacteria, and viable seeds to 

remain in the soil). If this is not possible:  

1. Carefully select the storage location, because once stockpiled, the soil should not be disturbed 

again until final reclamation. Minimize exposure to wind, southwest sun, and water/flooding. 

2. Pile the soil in a manner that maximizes surface area, and minimizes soil depth. When possible, 

the maximum depth should be the height of a pile dumped from a haul truck (~2.5 m). 
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3. Promptly seed stockpiles with an approved native or weed free seed mix as designed by a 

qualified profession to control wind and water erosion and maintain microbial activity. Weed 

control may be necessary on soil stockpiled for longer periods if stockpiles are not seeded 

sufficiently to reduce ingress of weeds, or if stockpiles have been located in an area where weeds 

are present or have the potential to seed from offsite populations.  

4. Take a representative sample of the stockpile to assess soil quality.  

5. Place signs on the stockpiles to avoid accidental disturbance.  

6. Enter stockpile date, location, soil volume, and date seeded into the Soil Stockpile Inventory 

spreadsheet.  

7. Add stockpile locations to site maps and plans for Mine Operations to avoid disturbance or loss of 

stockpiles. 

Soil Quality 
A soil quality sampling program of site soil stockpiles was completed in September 2013 to assess the 

variability and suitability for reclamation (refer to Appendix A for sample guidelines). Results are 

included as Appendix B. All new soil stockpiles are to be sampled upon creation, and a site wide soil 

stockpile sampling program is to be carried out every 5 years.  

Findings 

General findings based on analytical results are: 

 pH has increased from a baseline average of approximately 5.5 to between 6 and 8. 

 Soil is deficient in Nitrogen. 

 Soil has marginal to deficient phosphorus and organic matter levels. 

 Soil is marginal to deficient for potassium; however, concentrations are similar to levels in 

baseline soil samples.  

 Micronutrients levels are sufficient for copper, iron, manganese, and zinc. 

 Micronutrient levels are marginal to deficient for boron and chloride. 

 Nutrient loss increases with stockpile storage time and depth of soil stockpiles 

 Metal levels of the 23 soil stockpiles sampled are compared with available guidelines in 

Appendix B. Guidelines were only exceeded for copper; however, baseline samples of soil test 

pits in 1995 had an average copper concentration of 350 ppm, indicating that soils in the area 

naturally have elevated copper levels.  

Recommendations 

 Incorporate woody debris when salvaging soil and, when possible, lay coarse woody debris on 

reclamation sites as long term organic matter and carbon inputs. 

 Include nitrogen fixing species in revegetation prescriptions.  

 When possible, carry out direct placement of soil and pursue progressive reclamation to avoid 

nutrient loss. 

 For soil that has been stockpiled, incorporation of soil amendments is recommended. For reasons 

detailed below, biosolids are the recommended soil amendment (although fertilizer applications 

may be required over time after biosolids nutrients are exhausted). If biosolids are not available 

for use, the following fertilizer application is recommended, based results of the stockpile soil 

quality assessment and on agricultural guidelines for grass cover:  

o Average nutrient requirements of stockpiled soil are: 52 mg/kg of nitrogen, 13 mg/kg of 

phosphorus, and 19 mg/kg of potassium, which corresponds to a need for 62-15-23 

(nitrogen-phosphorus-potassium) fertilizer at 84 kg/ha. 

o Average micronutrient requirements are: 0.2 mg/kg of boron and 7 mg/kg of chloride. 
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As shown in Appendix B, the biosolids Mount Polley Mining Corporation (MPMC) receives from Metro 

Vancouver for use in reclamation contain sufficient levels of potassium and phosphorus to ameliorate 

deficiencies. Routine monitoring does not test for boron or chloride; however, these results show that in 

general, metal and anion levels are elevated. Biosolids also contain an average of 11 mg/kg of Nitrate-N, 

which does not entirely account for soil deficiencies; however, as described below, large inputs of 

nitrogen are not recommended, as it may cause a detrimental nutrient flush. 

 

These recommendations are supported by site research, which has shown that biosolids improve tree 

growth (with no significant difference between application rates of 75 and 150 dt/ha), while teabag 

fertilizer caused increased tree growth over two years, but was actually detrimental in the long term 

(Meister, 2007). Fertilizer has been shown to improve grass and forbes growth on the NEZ Dump trials 

and can be used to increase herbaceous growth to build up organic matter in the soil. Caution should be 

taken when using soil amendments because, as found in site research trials, the initial nutrient flush can 

increase competition from herbaceous vegetation (causing tree mortality). Results from ongoing site 

specific research will provide guidance on when soil amendments are necessary, and what types and 

quantities to use. This will include long-term considerations, as soil amendments are typically only a 

short-term nutrient source.  

 

Soil Placement 
Soil placement should only occur under appropriate moisture conditions, as described in the soil salvage 

section. Soil should be placed to minimum depth of 15 cm, which has been shown by site research to be 

sufficient for seedling establishment; however, tree growth was shown to improve with increased soil 

cover up to 40 cm (Meister, 2007). Thus, when material is available, and especially on undesirable 

substrates, such as waste rock dumps, soil should be applied at greater than 15 cm. Stockpiled soil 

quantities and disturbed areas requiring reclamation are to be assessed annually to determine appropriate 

replacement depths.  Progressive reclamation sites and site research projects are to be continually 

monitored to provide guidance on appropriate soil depths.  

 

Little evidence of soil erosion has been noted on progressive reclamation sites at Mount Polley; however, 

surface roughening and landform design efforts initiated on the North Bell Dump are to be continued, and 

widely applied across the site.  

 

When possible, apply coarse woody debris to all sites (when not incorporated in salvaged soil) to help 

retain moisture, prevent erosion, create desirable microsites, and act as a long term organic matter source. 

 

Reporting 

The following information will be provided each year in the MPMC Annual Environmental and 

Reclamation Report: 

 An update of soil management and handling activities, including erosion and sediment control 

measures, and soil replacement depths on reclamation sites.  

 An updated soil stockpile inventory, including stockpile volumes and locations. 

 An updated conceptual plan for allocation of existing reclamation materials, including prescribed 

site-specific replacement depths (based on available volumes of suitable soil, characteristics of 

ground to be covered, and revegetation species requirements).  
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Appendix A 

Soil Sampling Procedure 
At each site: 

1. Take a photo of the stockpile to document characteristics, including size and vegetative cover.  

2. Collect a composite sample from a minimum of three locations that are representative of the 

different sections of the stockpile. Record the GPS coordinates for each location. 

3. For each sample, use a new (clean), labelled plastic sample bag. 

4. At each sample location, dig a profile using a shovel or mini back-hoe to greater than 1 m depth 

(from all surfaces of the stockpile). Take a sample from 0.3 m and 1.0 m depths (this of the more 

biologically active surface soils, and the “dead zone” below approximately 1.0 m). Ensure that 

equal volumes are sampled at every location and depth so that the composite is representative 

(minimum sample volume is approximately 500 mL).  

5. Store samples in the refrigerator until ready for shipment to the lab. Ship in coolers with ice 

packs. 

6. Request lab analysis for parameters including, but not limited to: 

 Texture 

 pH 

 Electrical conductivity 

 Total nitrogen 

 Available phosphorus 

 Organic matter 

 Micronutrients including sulphur and potassium 

 
Appendix B 

Soil Stockpile Sample Results 
 

 

 

 

 



Table B.1 2013 soil stockpile sample results

Location

Soil Climatic 

Zone Texture

pH 

(1S:2W)

EC (1S:2W - 

mS/cm)

EC (Calc. Sat 

Extr - mS/cm)

Salinity 

Rating

Organic 

Matter (%)

Mill Site Dark Gray Clay Loam 6.8 0.1 0.2 Non Saline 2.2 1 Deficient 2 Deficient 79.5 Marginal 12 Sufficient 70 Excess 5.1 Sufficient 0.75 Sufficient 0.2 Deficient 91 Sufficient 3 Deficient 52.5 18.75 10 2.5 0.125 8.75

SERDS Dark Gray Clay Loam 6.0 0.1 0.2 Non Saline 4.4 1.5 Deficient >27 Marginal 70.5 Deficient 4 Marginal 1.25 Sufficient 24.7 Excess 1.05 Sufficient 0.2 Deficient 123.5 suficient 5 Marginal 52.5 8.75 7.5 0 0.125 3.75

SEZ 2 Dark Gray Loam 6.5 0.3 0.7 Non Saline 6.4 1.5 Deficient 26.5 Marginal 109.5 Sufficient >24 Sufficient 82.5 Excess 21.75 Excess 1.6 Sufficient 0.4 Marginal 98.5 Sufficient 6.5 Marginal 52.5 8.75 7.5 0 0.125 3.75

Perimeter Embankment 1 Dark Gray Clay Loam 6.4 0.2 0.4 Non Saline 4.4 4.5 Deficient 4 Deficient 53.5 Deficient 19 Sufficient 3.85 Sufficient 55 Excess 0.85 Sufficient 0.2 Deficient 141 Sufficient 4.5 Marginal 57.5 11.25 27.5 6.25 0.25 3.75

PAG Dump Dark Gray Clay Loam 7.1 0.3 0.7 Non Saline 3.2 1 Deficient 13 Marginal 96 Marginal >21.5 Sufficient 144 Excess 7.4 Sufficient 1.2 Sufficient 0.6 Sufficient 69.5 Sufficient 5 Marginal 45 18.75 42.5 0 0.25 3.75

NW Sump Road Dark Gray Clay Loam 6.2 0.1 0.2 Non Saline 1.7 1 Deficient >27 Marginal 91.5 Marginal 5 Marginal 9.8 Sufficient 20.3 Excess 0.85 Sufficient 0.15 Deficient 99.5 Sufficient 3 Deficient 52.5 11.25 10 0 0 3.75

North Bell Dump Till Dark Gray Clay Loam 8.3 0.2 0.4 Non Saline 0.9 1 Deficient 8.5 Deficient 101 Marginal >21.5 Sufficient 25.5 Excess 5.55 Sufficient 0.7 Sufficient 0.25 Deficient 13.5 Sufficient 2 Deficient 52.5 8.75 10 3.75 0.25 8.75

Springer North Dark Gray Clay Loam 7.9 0.1 0.2 Non Saline 1.0 1 Deficient 13.5 Marginal 59 Deficient 3 Deficient 102.5 Excess 5.95 Sufficient 1.1 Sufficient 0.1 Deficient 61.5 Sufficient 1.5 Deficient 52.5 13.75 10 0 0.25 8.75

North Bell Dump Top Dark Gray Clay Loam 7.5 0.2 0.4 Non Saline 2.6 2 Deficient >27 Marginal 75.5 Deficient >21.5 Sufficient 18.05 Excess 25.95 Excess 0.8 Sufficient 0.15 Deficient 47 Sufficient 4.5 Marginal 52.5 11.25 42.5 6.25 0.25 8.75

Access Road km 12 Dark Gray Clay Loam 7.6 0.1 0.2 Non Saline 1.5 1 Deficient 20 Marginal 63 Deficient 3 Deficient 33.35 Excess 6.05 Sufficient 0.6 Marginal 0.1 Deficient 58.5 Sufficient 1.5 Deficient 50 8.75 10 0 0.25 3.75

EAST RDS Dark Gray Clay Loam 8.0 0.1 0.2 Non Saline 1.3 1 Deficient 3.5 Deficient 45.5 Deficient 4 Marginal 10.4 Sufficient 5.85 Sufficient 0.5 Marginal 0.15 Deficient 35.5 Sufficient 1.5 Deficient 52.5 8.75 27.5 0 0.25 8.75

Ore Switchback Dark Gray Clay Loam 6.9 0.1 0.2 Non Saline 3.6 1.5 Deficient >27 Marginal 86.5 Marginal 14.5 Sufficient 9.85 Sufficient 21.6 Excess 1.75 Sufficient 0.3 Marginal 86 Sufficient 5 Marginal 52.5 18.75 42.5 3.75 0.25 8.75

NEZ Dump Dark Gray Clay Loam 7.0 0.2 0.4 Non Saline 2.5 2.5 Deficient 23.5 Marginal 69.5 Deficient >21.5 Sufficient 156.5 Excess 7.35 Sufficient 1.7 Sufficient 0.15 Deficient 191 Excess 1.5 Deficient 52.5 8.75 10 0 0.125 3.75

Highway to Heaven Dark Gray Clay Loam 6.9 0.2 0.4 Non Saline 2.6 1 Deficient 13 Marginal 79 Marginal 15.5 Sufficient 92.5 Excess 16.75 Sufficient 0.8 Sufficient 0.15 Deficient 187.5 Excess 1.5 Deficient 50 8.75 27.5 0 0.25 8.75

Wight Pit Till Dark Gray Clay Loam 7.7 0.3 0.7 Non Saline 0.9 1 Deficient 10 Deficient 60.5 Deficient >21.5 Sufficient 15.05 Sufficient 4.35 Sufficient 0.85 Sufficient 0.15 Deficient 36.5 Sufficient 1 Deficient 52.5 11.25 10 0 0.25 8.75

Wrap Around Road Dark Gray Clay Loam 7.4 0.2 0.4 Non Saline 1.9 1 Deficient 8 Deficient 79.5 Marginal 17 Sufficient 60 Excess 6.45 Sufficient 0.85 Sufficient 0.1 Deficient 119 Sufficient 1.5 Deficient 52.5 13.75 27.5 0 0.25 8.75

Till Borrow Dark Gray Clay Loam 6.6 0.1 0.2 Non Saline 3.3 1 Deficient 5 Deficient 78.5 Marginal 0.5 Deficient 2.1 Sufficient 16.3 Sufficient 1.1 Sufficient 0.15 Deficient 157.5 Excess 3.5 Deficient 52.5 13.75 8.75 0 0.25 8.75

Perimeter Embankment 2 Dark Gray Clay Loam 6.2 0.1 0.2 Non Saline 3.8 7.5 Deficient 6.5 Deficient 81.5 Marginal 5.5 Marginal 2.65 Sufficient 7.35 Sufficient 0.8 Sufficient 0.25 Deficient 197 Excess 2.5 Deficient 52.5 18.75 10 6.25 0.25 8.75

South Till Borrow Dark Gray Clay Loam 6.6 0.1 0.2 Non Saline 5.2 1.5 Deficient 9.5 Deficient 85.5 Marginal 1 Deficient 2.4 Sufficient 65 Excess 0.55 Marginal 0.15 Deficient 210 Excess 3.5 Deficient 40 13.75 10 3.75 0.25 8.75

Main Embankment Dark Gray Clay Loam 7.5 0.2 0.4 Non Saline 2.2 1 Deficient 1 Deficient 76.5 Deficient 12 Sufficient 3.25 Sufficient 12.3 Sufficient 0.4 Marginal 0.15 Deficient 105.5 Sufficient 3 Deficient 52.5 13.75 8.75 6.25 0.25 8.75

TSF Corner 1 Dark Gray Clay Loam 6.9 0.1 0.2 Non Saline 1.6 1.5 Deficient 2.5 Deficient 53.5 Deficient 5 Marginal 5.3 Sufficient 14.65 Sufficient 0.3 Marginal 0.1 Deficient 123.5 Sufficient 2.5 Deficient 52.5 18.75 10 2.5 0.25 8.75

TRR Dark Gray Clay Loam 6.0 0.1 0.2 Non Saline 3.1 1 Deficient 9.5 Deficient 54 Deficient 3.5 Deficient 1.25 Sufficient 17.05 Sufficient 2.3 Sufficient 0.3 Marginal 175.5 Excess 2.5 Deficient 52.5 18.75 42.5 3.75 0.25 8.75

Cariboo Stockpile Sandy Loam 7.5 2.1 <1.0 Deficient 10.1 Marginal 92 Marginal 14.6 Sufficient 491 Excess 910 Excess 93.8 Excess 35800 Excess

AVERAGE 7.0 0.2 0.3 2.7 1.7 10.0 75.7 8.2 58.4 55.8 5.0 0.2 1662.1 3.0 52 13 19 2 0.2 7

1995 Test Pits (Average) 5.7 0.2 2.5 30.0 73.0 305 778 89 19 39556

1997 Test Pits (Average) 5.3 0.4 4.4 26.7 99.8

2006 Test Pits (Average) 6.0 0.2 2.8 27.9 91.0

B Fe Cl

Soil Test Nutrient Levels (mg/kg)Soil Test Characteristics

NO3-N P K SO4-S Cu Mn Zn Cl

Fertilizer Recommendations (mg/kg)

N P2O5 K2O S B
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Table B.2 Comparison of 2013 soil stockpile sample results with soil guidelines for metal levels 

Parameter Canadian Soil 
Quality 

Guidelines 

BC Contaminated 
Sites Regulation 

Guideline 

Average Soil Stockpile 
Concentration (ppm) 

Number of Sample 
Exceeding the 

Guideline 

Copper 63  58.4 7 

Zinc 200  5 0 

Boron 2  0.2 0 

Manganese  1800 55.8 0 
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Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 2.2Clay Loam 6.8 0.1 0.2

0-6 2 4 159 24 182140 1.5 0.410.2 6

110-120 40-45 15-25 0-10 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 35-40 15-25 0-10 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 20-25 15-25 0-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380606

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name SEZ 2
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 6.4Loam 6.5 0.3 0.7

0-6 3 53 219 >48 197165 3.2 0.843.5 13

110-120 20-25 10-20 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1546 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 15-20 10-20 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1536 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 5-10 10-20 0-0 0-0 0-0 0-0 0-0.5 0-0 0-024 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380607

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name SERDS
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 4.4Clay Loam 6.0 0.1 0.2

0-6 3 >54 141 8 2472.5 2.1 0.449.4 10

80-90 5-10 50-60 0-10 0-0 0-0 0-0 0-0.5 0-0 0-024 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

110-120 20-25 50-60 10-15 0-0 0-0 0-0 0.5-0.5 0-0 0-1546 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 15-20 50-60 5-10 0-0 0-0 0-0 0.5-0.5 0-0 0-1536 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380608

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name PER EMBANKMENT OUTER
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 4.4Clay Loam 6.4 0.2 0.4

0-6 9 8 107 38 2827.7 1.7 0.4110 9

95-105 40-45 80-90 0-0 0-0 0-0 0-0 0.5-0.5 0-0 0-1546 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

85-95 35-40 80-90 0-0 0-0 0-0 0-0 0.5-0.5 0-0 0-1536 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

65-75 20-25 80-90 0-0 0-0 0-0 0-0 0-0.5 0-0 0-024 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380609

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name PAG DUMP
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 3.2Clay Loam 7.1 0.3 0.7

0-6 2 26 192 >43 139288 2.4 1.214.8 10

110-120 25-30 15-25 0-0 0-0 0-0 0-0 0-0 0-0 0-1546 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 20-25 15-25 0-0 0-0 0-0 0-0 0-0 0-0 0-1536 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 10-15 15-25 0-0 0-0 0-0 0-0 0-0 0-0 0-024 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380610

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name NW SUMP RD
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 1.7Clay Loam 6.2 0.1 0.2

0-6 2 >54 183 10 19919.6 1.7 0.340.6 6

110-120 20-25 15-25 10-15 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 15-20 15-25 5-10 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 5-10 15-25 0-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380721

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name NBD
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 0.9Clay Loam 8.3 0.2 0.4

0-6 2 17 202 >43 2751.0 1.4 0.511.1 4

110-120 30-35 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 25-30 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 15-20 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380722

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name SPRINGER NORTH
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 1.0Clay Loam 7.9 0.1 0.2

0-6 2 27 118 6 123205 2.2 0.211.9 3

110-120 25-30 80-90 15-20 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 20-25 80-90 10-15 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 10-15 80-90 5-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380723

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name NBD TOP
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 2.6Clay Loam 7.5 0.2 0.4

0-6 4 >54 151 >43 9436.1 1.6 0.351.9 9

105-115 20-25 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 0-1546 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

95-105 15-20 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 0-1536 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

75-85 5-10 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-024 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380724

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name ACCESS ROAD KM 12
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 1.5Clay Loam 7.6 0.1 0.2

0-6 2 40 126 6 11766.7 1.2 0.212.1 3

110-120 20-25 50-60 15-20 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 15-20 50-60 10-15 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 5-10 50-60 5-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380725

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name EAST RDS
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 1.3Clay Loam 8.0 0.1 0.2

0-6 2 7 91 8 7120.8 1.0 0.311.7 3

110-120 40-45 80-90 10-15 0-0 0-0 2-6 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 35-40 80-90 5-10 0-0 0-0 0-4 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 20-25 80-90 0-10 0-0 0-0 0-2 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380726

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name WX ZONE
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 3.6Clay Loam 6.9 0.1 0.2

0-6 3 >54 173 29 17219.7 3.5 0.643.2 10

110-120 20-25 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1546 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 15-20 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1536 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 5-10 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-024 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380727

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name NEZ DUMP
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 2.5Clay Loam 7.0 0.2 0.4

0-6 5 47 139 >43 382313 3.4 0.314.7 3

105-115 20-25 50-60 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

95-105 15-20 50-60 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

75-85 5-10 50-60 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380728

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name HIGHWAY TO HEAVEN
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 2.6Clay Loam 6.9 0.2 0.4

0-6 2 26 158 31 375185 1.6 0.333.5 3

110-120 25-30 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 20-25 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 10-15 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380729

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name WIGHT PIT TILL
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 0.9Clay Loam 7.7 0.3 0.7

0-6 2 20 121 >43 7330.1 1.7 0.38.7 2

110-120 30-35 50-60 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 25-30 50-60 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 15-20 50-60 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380730

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name WRAP AROUND ROAD
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 1.9Clay Loam 7.4 0.2 0.4

0-6 2 16 159 34 238120 1.7 0.212.9 3

110-120 30-35 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 25-30 15-25 0-0 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 15-20 15-25 0-0 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380731

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name TILL BORROW
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 3.3Clay Loam 6.6 0.1 0.2

0-6 2 10 157 1 3154.2 2.2 0.332.6 7

110-120 40-45 15-25 15-20 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 35-40 15-25 10-15 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 20-25 15-25 5-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380732

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name PERIMETER EMBANKMENT
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 3.8Clay Loam 6.2 0.1 0.2

0-6 15 13 163 11 3945.3 1.6 0.514.7 5

85-95 30-35 15-25 10-15 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

75-85 25-30 15-25 5-10 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

55-65 15-20 15-25 0-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380733

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name SOUTH TILL BORROW
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 5.2Clay Loam 6.6 0.1 0.2

0-6 3 19 171 2 4204.8 1.1 0.3130 7

110-120 30-35 15-25 15-20 0-0 0-0 0-0 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 25-30 15-25 10-15 0-0 0-0 0-0 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 15-20 15-25 5-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380734

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name MAIN EMBANKMENT
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 2.2Clay Loam 7.5 0.2 0.4

0-6 2 2 153 24 2116.5 0.8 0.324.6 6

110-120 40-45 15-25 0-10 0-0 0-0 2-6 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 35-40 15-25 0-10 0-0 0-0 0-4 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 20-25 15-25 0-10 0-0 0-0 0-2 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380735

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name TSF CORNER 1
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 1.6Clay Loam 6.9 0.1 0.2

0-6 3 5 107 10 24710.6 0.6 0.229.3 5

110-120 40-45 80-90 10-15 0-0 0-0 2-6 0.5-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 35-40 80-90 5-10 0-0 0-0 0-4 0.5-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 20-25 80-90 0-10 0-0 0-0 0-2 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660



Email:kmcmahen@mountpolley.com,chughes

Phone: 250-790-2215

MOUNT POLLEY MINING CORP

LIKELY,BC   V0L 1N0

Fax: --

BOX 12

ALS Laboratory Group Agricultural Services Phone:
1-800-667-7645

Sample ID 1380736

MOUNT POLLEY MINING CORP

 

Previous Crop
Acres

Field Name TRR
  83 18 W6Legal Location

Sample / Field Information:

Soil Climatic Zone Dark Gray

Rotation Continuous
Stubble Management Spread
Yield

GPS Reference  

Dealer / Crop Consultant:

SOIL TEST REPORT

Crop Year 2014

Client Information:

08-SEP-13Date Sampled

0
25
50
75

100

N P K S Cu Mn Zn B Fe Cl

No Goal Submitted

SOIL TEST CHARACTERISTICS

Sufficient
Marginal

Deficient

Excess
SOIL TEST NUTRIENT LEVELS

NUTRIENT RECOMMENDATION RATES (lb/ac)

Wheat, CWRS

Other Recommendations And Comments

Soil Available Moisture: Actual: Typical: 3.0 inches

Irrigation

P O K O S Cu Mn Zn B Fe Cl
2 5 2

N

 

NO  -N P K SO  -S Cu Mn Zn B Fe Cl
3 4

Depth
(inches)

ppm % of CEC

Base Saturation

NH -N
(lb/ac)

Depth
(inches)

Texture pH Salinity
Rating

Organic
Matter

%

Calculated
 CEC  

meq/100g

Ca Mg K Na Ca Mg K Na4

Calc.Sat.Extr.
(mS/cm)

1S:2W
(mS/cm)

1S:2W

E.C. E.C.

lb/ac

ALS Laboratory Group

0-6 Non Saline 3.1Clay Loam 6.0 0.1 0.2

0-6 2 19 108 7 3512.5 4.6 0.634.1 5

110-120 30-35 80-90 10-15 0-0 0-0 0-0 0-0.5 0-0 15-2046 bu/ac 8.7 in. of ppt - 25% chance of this ppt.

11.0% Protein.

100-110 25-30 80-90 5-10 0-0 0-0 0-0 0-0.5 0-0 15-2036 bu/ac 6.5 in. of ppt - 50% chance of this ppt.

12.0% Protein.

80-90 15-20 80-90 0-10 0-0 0-0 0-0 0-0.5 0-0 0-1524 bu/ac 3.8 in. of ppt - 75% chance of this ppt.

13.0% Protein.

B recommendations are for annual broadcast application of an inorganic salt and based on limited research. Consult label directions for foliar application.

The P2O5 recommendation is based on banding or seed-placement (if rate is safe). For broadcast and incorporation the P2O5 rate should be 2 times that shown.

K2O recommendations < 30 lbs/ac are for seed-placement or banding, and > 30 lbs/ac are for broadcast and incorporation. The banding rate X 2 = the broadcast and incorporation rate.

Printed:14-Sep-13 02:32 PMLoginnum: L116660
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12-JAN-13

Lab Work Order #:  L1257355

Date Received:MOUNT POLLEY MINING CORP. 

PO Box 12
Likely  BC  V0L 1N0

ATTN: Katie McMahen
FINAL   
23-JAN-13 16:12 (MT)Report Date:

Version:

Certificate of Analysis

ALS CANADA LTD     Part of the ALS Group     A Campbell Brothers Limited Company

                                                      ____________________________________________ 

Can Dang
Senior Account Manager

ADDRESS: 8081 Lougheed Hwy, Suite 100, Burnaby, BC V5A 1W9 Canada | Phone: +1 604 253 4188 | Fax: +1 604 253 6700

Client Phone: 250-790-2215

Comments:  

Job Reference: 
NOT SUBMITTEDProject P.O. #: 

C of C Numbers: 
Legal Site Desc: 
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1257355 CONTD....
2PAGE of

Version: FINAL   

6

MANURE

soil/sediment
10-JAN-13

CARIBOO 
STOCKPILE

L1257355-1

01:00

C:N Ratio 41.3:1Organic / 
Inorganic Carbon



23-JAN-13 16:12 (MT)

Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1257355 CONTD....
3PAGE of

Version: FINAL   

6

SOIL

soil/sediment
10-JAN-13

CARIBOO 
STOCKPILE

L1257355-1

01:00

Bulk Density (kg/m3)

Loss on Ignition @ 375 C (%)

Moisture (%)

Organic Matter (%)

pH (1:2 soil:water) (pH)

Porosity (%)

% Gravel (>2mm) (%)

% Sand (2.0mm - 0.063mm) (%)

% Silt (0.063mm - 4um) (%)

% Clay (<4um) (%)

Texture

Total Kjeldahl Nitrogen (%)

Total Nitrogen by LECO (%)

Total Carbon by Combustion (%)

Total Organic Carbon (%)

Cation Exchange Capacity (meq/100g)

Available Nitrate-N (mg/kg)

Available Phosphate-P (mg/kg)

Available Potassium (mg/kg)

Available Sulfate-S (mg/kg)

Aluminum (Al) (mg/kg)

Antimony (Sb) (mg/kg)

Arsenic (As) (mg/kg)

Barium (Ba) (mg/kg)

Beryllium (Be) (mg/kg)

Bismuth (Bi) (mg/kg)

Cadmium (Cd) (mg/kg)

Calcium (Ca) (mg/kg)

Chromium (Cr) (mg/kg)

Cobalt (Co) (mg/kg)

Copper (Cu) (mg/kg)

Iron (Fe) (mg/kg)

Lead (Pb) (mg/kg)

Lithium (Li) (mg/kg)

Magnesium (Mg) (mg/kg)

1270

2.4

16.9

2.1

7.51

52.0

9.82

50.3

27.3

12.6

Sandy loam

0.031

0.042

1.3

1.17

9.44

<1.0

10.1

92

14.6

19600

0.44

13.3

132

0.65

<0.20

0.359

12400

25.6

17.6

491

35800

10.5

17.0

9420

Physical Tests

Particle Size

Leachable Anions 
& Nutrients

Anions and 
Nutrients

Organic / 
Inorganic Carbon

Plant Available 
Nutrients

Metals
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Sample ID 
Description

Client ID

Sampled Date

Grouping Analyte

Sampled Time

ALS  ENVIRONMENTAL  ANALYTICAL  REPORT

L1257355 CONTD....
4PAGE of

Version: FINAL   

6

SOIL

soil/sediment
10-JAN-13

CARIBOO 
STOCKPILE

L1257355-1

01:00

Manganese (Mn) (mg/kg)

Mercury (Hg) (mg/kg)

Molybdenum (Mo) (mg/kg)

Nickel (Ni) (mg/kg)

Phosphorus (P) (mg/kg)

Potassium (K) (mg/kg)

Selenium (Se) (mg/kg)

Silver (Ag) (mg/kg)

Sodium (Na) (mg/kg)

Strontium (Sr) (mg/kg)

Thallium (Tl) (mg/kg)

Tin (Sn) (mg/kg)

Titanium (Ti) (mg/kg)

Uranium (U) (mg/kg)

Vanadium (V) (mg/kg)

Zinc (Zn) (mg/kg)

910

0.102

3.05

19.0

1260

970

0.43

0.24

250

112

0.050

<2.0

926

0.619

113

93.8

Metals



METRO VANCOUVER'S BIOSOLIDS COMPOSITION

Numbers of

Class A Class B Samples Period: 15-Apr-13 - 15-Oct-13
Biosolids Biosolids Collected Mean Min Max

Physical Parameters
Total Solids (%) 32 26.5 23.4 30.3
Volatile Solids (%) 6 70.3 69.1 72.1
Electrical Conductivity (ds/m) 6 6.07 5.50 6.60
Bulk Density
pH 6 8.1 7.8 8.4
Macronutrients (mg/kg dw)
Total Kjeldahl Nitrogen (TKN) 6 52,633 49,400 55,300
Ammonia distillation 6 9,560 9,040 10,100
Nitrate/Nitrite-N 0 0.0 0.0 0.0
Nitrate/Nitrite-N (Available) 5 11.0 11.0 11.0
Phosphorus (Total) 31 24,568 22,600 29,200
Phosphorus (Available) 5 2,680 1,900 3,500
Potassium (Total) 20 1,730 1,550 2,050
Potassium (Available) 5 1,282 1,110 1,470
Calcium (Total) 27 23,756 21,900 25,500
Magnesium (Total) 27 6,132 5,460 6,990
Total Trace Elements (mg/kg)
Aluminum 27 7,701 6,650 8,730
Arsenic 75 75 27 5.2 4.0 7.0
Barium 14 318 294 343
Cadmium 20 20 27 2.4 2.0 3.4
Chromium 1,060 27 64 42 99
Cobalt 150 150 27 4.3 3.7 4.9
Copper 2,200 27 894 759 1,030
Iron 27 33,137 28,500 37,600
Lead 500 500 27 56 36 71
Manganese 27 349 315 395
Mercury 5 15 27 1.8 1.0 3.2
Molybdenum 20 20 27 13.9 10.7 19.5
Nickel 180 180 27 26 18 38
Selenium 14 14 27 7.0 6.1 9.0
Silver 27 6.8 4.6 9.7
Zinc 1,850 1,850 27 1312 1090 1550
Bacteriology (MPN/g)
Fecal Coliform - discrete <1,000 79 125 19 820

Recycling
BC Organic Matter

Regulation
Annacis I. WWTP (Routine QC 

Station)
Dewatered Biosolids (Class A)
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MPMC 2013
Cariboo Pit NAG

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
S1144-68 8 NAG 223,497           5-Jan-13 0.02 0.78 0.05 4.34 5.59
S1132-69 10 NAG 243,982           26-Jan-13 0.07 2.26 0.16 13.26 5.88
C1160-01 4 NAG 78,159              23-Jan-13 0.12 3.71 0.47 39.42 10.62
C1132-01 4 NAG 109,347           1-Feb-13 0.02 0.63 0.11 9.14 14.46
S1132-71 6 NAG 195,798           9-Feb-13 0.03 0.84 0.08 7.00 8.33
S1132-74 8 NAG 216,966           14-Feb-13 0.02 0.74 0.05 4.55 6.19
S1132-73 7 NAG 215,017           16-Feb-13 0.02 0.62 0.09 7.90 12.67
S1132-76 2 NAG 24,450              25-Feb-13 0.03 0.97 0.35 29.09 29.88
S1132-75 7 NAG 228,872           1-Mar-13 0.04 1.12 0.16 13.54 12.07
S1120-80 11 NAG 387,187           9-Mar-13 0.02 0.71 0.13 11.02 15.59
S1132-77 2 NAG 52,417              13-Mar-13 0.04 1.34 0.09 7.13 5.31
S1120-81 6 NAG 219,334           14-Mar-13 0.03 1.03 0.16 13.44 13.08
S1120-82 8 NAG 243,011           23-Mar-13 0.03 0.81 0.12 9.79 12.13
S1150-01 5 NAG 92,276              23-Mar-13 0.10 3.22 0.86 71.69 22.25
S1132-78 13 NAG 422,286           24-Mar-13 0.03 0.86 0.11 8.88 10.26
S1150-02 5 NAG 86,983              28-Mar-13 0.14 4.44 0.50 41.45 9.34
S1120-83 8 NAG 243,872           7-Apr-13 0.03 1.09 0.24 20.25 18.58
S1140-01 8 NAG 106,127           20-Apr-13 0.08 2.49 0.30 24.79 9.95
S1108-88 8 NAG 451,503           14-May-13 0.04 1.33 0.35 29.06 27.18
S1130-01 6 NAG 131,141           22-May-13 0.20 6.29 0.65 54.49 8.66
S1130-02 7 NAG 150,000           5-Jun-13 0.09 2.86 0.13 10.95 3.83
S1120-85 7 NAG 283,648           9-Jun-13 0.04 1.22 0.16 13.72 11.21
S1120-86 8 NAG 424,614           15-Jun-13 0.03 0.91 0.10 8.58 9.41
S1120-87 5 NAG 32,759              20-Jun-13 0.07 2.23 0.11 8.94 4.00
S1120-88 7 NAG 371,080           4-Jul-13 0.03 0.98 0.14 11.71 11.98
S1120-89 10 NAG 280,989           18-Jul-13 0.07 2.07 0.05 4.09 1.98
S1120-90 9 NAG 206,261           3-Aug-13 0.04 1.18 0.12 9.79 8.29
S1120-91 11 NAG 164,287           14-Aug-13 0.22 6.99 0.50 41.54 5.94
S1120-92 6 NAG 111,691           21-Aug-13 0.09 2.73 0.13 11.05 4.06
S1132-80 1 NAG 49,670              4-Aug-13 0.02 0.65 0.04 3.29 5.09
S1108-89 4 NAG 276,679           8-Aug-13 0.04 1.20 0.11 9.43 9.68
S1108-90 9 NAG 250,088           26-Aug-13 0.02 0.60 0.11 9.03 17.73
S1144-69 9 NAG 220,275           20-Aug-13 0.05 1.52 0.27 22.84 15.05
S1144-70 6 NAG 66,601              8-Sep-13 0.04 1.31 0.22 18.42 14.05
S1144-71 6 NAG 27,068              10-Sep-13 0.14 4.32 0.16 13.08 3.03
1132-81 15 NAG 273,858           2-Oct-13 0.17 5.16 0.37 31.04 6.02



2

MPMC 2013
Cariboo Pit NAG

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
1132-82 4 NAG 79,836              20-Oct-13 0.51 16.03 0.28 23.38 2.16
1108-91 3 NAG 292,779           23-Oct-13 0.05 1.61 0.23 19.52 16.57
1132-83 10 NAG 161,839           27-Oct-13 0.07 2.17 0.20 16.83 7.74
1108-92 3 NAG 186,656           31-Oct-13 0.04 1.40 0.20 16.41 10.67
1108-97 6 NAG 173,510           28-Nov-13 0.16 3.61 0.01 7.96 3.60
1108-96 3 NAG 200,763           17-Nov-13 0.03 0.84 0.11 9.08 26.00
1120-95 2 NAG 41,178              24-Nov-13 0.04 1.18 0.03 2.46 2.19

S1120-96 3 NAG 75,557              7-Dec-13 38.61 52.16 0.63 1.51 0.05
S1108-98 4 NAG 113,552           18-Dec-13 1.94 2.59 0.03 1.17 0.04

S1108-100 8 NAG 233,138           24-Dec-13 6.90 10.99 0.13 1.49 0.05
S1096-79 7 NAG 386,695           30-Dec-13 11.67 17.37 0.21 1.83 0.06

Totals 309 9,107,296.00  1.33 3.85 0.21 15.94 9.75



MPMC 2013
Springer Pit NAG

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
S1012-42 15 NAG 155,466            12-Jan-13 0.24 7.41 0.36 29.94 4.04
S1012-44 6 NAG 44,476              15-Jan-13 0.46 14.42 0.38 31.25 2.17
S1000-12 4 NAG 107,229            17-Jan-13 0.07 2.04 0.17 13.91 6.80
S1000-13 2 NAG 46,424              20-Jan-13 0.14 4.30 0.40 32.92 7.66
S1000-15 5 NAG 125,982            22-Jan-13 0.06 1.79 0.14 11.67 6.52
S1000-14 4 NAG 104,609            28-Jan-13 0.05 1.67 0.22 17.96 10.75
S1000-16 5 NAG 22,740              3-Feb-13 0.09 2.91 0.33 27.82 9.57
S1000-18 2 NAG 42,776              8-Feb-13 0.04 1.35 0.49 40.50 30.04
S1000-21 3 NAG 61,182              19-Feb-13 0.25 7.71 0.39 32.89 4.26
S1000-22 5 NAG 20,616              26-Feb-13 0.26 8.10 0.33 27.50 3.40
S1000-19 7 NAG 181,294            4-Mar-13 0.22 6.83 0.26 21.28 3.11
S1000-23 5 NAG 19,181              6-Mar-13 0.20 6.40 0.38 31.49 4.92
S1000-24 16 NAG 122,443            20-Mar-13 0.21 6.69 0.28 23.25 3.48
S1000-26 14 NAG 141,215            1-Apr-13 0.19 5.78 0.50 42.04 7.27
S1000-25 11 NAG 101,592            4-Apr-13 0.18 5.55 0.32 26.55 4.78
S1000-27 19 NAG 162,262            9-Apr-13 0.35 11.08 0.51 42.85 3.87
S988-05 3 NAG 67,754              15-May-13 0.08 2.50 0.19 15.92 6.37
S988-06 2 NAG 27,012              23-May-13 0.02 0.47 0.09 7.69 16.24
S988-07 2 NAG 24,860              13-May-13 0.06 1.89 0.29 24.25 12.86
S988-08 3 NAG 167,129            1-Jun-13 0.06 1.92 0.31 25.95 13.52
S988-09 3 NAG 305,777            4-Jun-13 0.12 3.66 0.32 27.06 7.39

S1000-31 7 NAG 94,326              9-Jun-13 0.23 7.32 0.25 20.74 2.83
S988-10 3 NAG 290,130            16-Jun-13 0.09 2.74 0.37 30.59 11.15

S1000-28 6 NAG 14,280              17-Jun-13 0.24 7.52 0.25 20.52 2.73
S988-11 3 NAG 117,594            23-Jun-13 0.06 1.92 0.31 25.95 13.52
S988-15 3 NAG 49,978              8-Jul-13 0.08 2.52 0.29 24.47 9.70

S1000-33 12 NAG 151,873            6-Jul-13 0.18 5.73 0.39 32.20 5.62
S1000-34 15 NAG 144,390            24-Jul-13 0.28 8.69 0.44 37.06 4.26
S988-22 5 NAG 188,457            2-Sep-13 0.32 10.05 0.45 37.65 3.75
S988-24 3 NAG 96,558              5-Sep-13 0.15 4.74 0.34 28.72 6.07
S988-25 10 NAG 113,243            17-Sep-13 0.22 7.02 0.49 40.58 5.78
S988-26 10 NAG 126,076            21-Sep-13 0.18 5.64 0.23 19.14 3.39
976-11 6 NAG 99,110              10-Oct-13 0.15 4.58 0.23 19.20 4.19
976-17 6 NAG 117,924            1-Nov-13 0.29 9.29 0.17 14.50 2.34
S976-20 2 NAG 60,917              11-Dec-13 9.02 20.88 0.25 2.28 0.07
Totals 227 3,716,875.00   0.42 5.80 0.32 25.95 6.98



MPMC 2013
Springer Pit PAG

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
S1012-42 6 PAG 40,522.00        12-Jan-13 0.39 12.27 0.23 18.96 1.55
S1012-44 13 PAG 121,130.00      15-Jan-13 0.99 30.81 0.36 29.69 0.96
S1000-19 1 PAG 18,013.00        4-Mar-13 0.41 12.78 0.27 22.17 1.73
S1000-24 18 PAG 104,956.00      20-Mar-13 0.59 18.30 0.26 21.45 1.17
S1000-27 10 PAG 58,215.00        9-Apr-13 1.04 32.37 0.43 35.60 1.10
S1000-32 5 PAG 12,364.00        22-Jun-13 1.01 31.65 0.35 29.32 0.93
S1000-33 1 PAG 30,416.00        6-Jul-13 1.15 35.94 0.52 43.25 1.20
S1000-34 9 PAG 103,027.00      24-Jul-13 0.92 28.64 0.34 28.51 1.00
S988-25 3 PAG 19,784.00        17-Sep-13 0.80 24.86 0.22 18.54 0.75
S988-26 4 PAG 30,178.00        21-Sep-13 0.40 12.56 0.21 17.17 1.37
S976-20 4 PAG 83,154.00        11-Dec-13 1.19 17.15 0.21 20.52 0.66
Totals 74 621,759.00      0.81 23.39 0.31 25.93 1.13

Cariboo Pit PAG

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
S1120-87 24 PAG 332,264.00      20-Jun-13 1.13 35.18 0.22 17.99 0.51
1132-82 7 PAG 89,339.00        20-Oct-13 0.61 19.09 0.13 10.62 0.56
1120-95 7 PAG 123,771.00      24-Nov-13 0.37 11.63 0.10 8.09 0.82
1120-94 6 PAG 104,534.00      13-Nov-13 1.30 40.71 0.38 31.95 0.85

S1120-96 4 PAG 171,925.00      7-Dec-13 1.42 10.12 0.12 8.70 0.28
S1108-98 11 PAG 452,645.00      18-Dec-13 0.76 16.53 0.20 30.56 0.98

S1108-100 2 PAG 45,208.00        24-Dec-13 2.74 12.80 0.15 4.39 0.14
Totals 61 1,319,686.00  1.19 20.86 0.19 16.04 0.59
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MPMC 2013
NAG/PAG Result Totals

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
S1144-68 8 NAG 223,497 5-Jan-13 0.02 0.78 0.05 4.34 5.59
S1012-42 6 PAG 40,522 12-Jan-13 0.39 12.27 0.23 18.96 1.55
S1012-42 15 NAG 155,466 12-Jan-13 0.24 7.41 0.36 29.94 4.04
S1012-44 6 NAG 44,476 15-Jan-13 0.46 14.42 0.38 31.25 2.17
S1012-44 13 PAG 121,130 15-Jan-13 0.99 30.81 0.36 29.69 0.96
S1000-12 4 NAG 107,229 17-Jan-13 0.07 2.04 0.17 13.91 6.80
S1000-13 2 NAG 46,424 20-Jan-13 0.14 4.30 0.40 32.92 7.66
S1000-15 5 NAG 125,982 22-Jan-13 0.06 1.79 0.14 11.67 6.52
S1132-69 10 NAG 243,982 26-Jan-13 0.07 2.26 0.16 13.26 5.88
S1000-14 4 NAG 104,609 28-Jan-13 0.05 1.67 0.22 17.96 10.75
C1160-01 4 NAG 78,159 23-Jan-13 0.12 3.71 0.47 39.42 10.62
C1132-01 4 NAG 109,347 1-Feb-13 0.02 0.63 0.11 9.14 14.46
S1000-16 5 NAG 22,740 3-Feb-13 0.09 2.91 0.33 27.82 9.57
S1000-18 2 NAG 42,776 8-Feb-13 0.04 1.35 0.49 40.50 30.04
S1132-71 6 NAG 195,798 9-Feb-13 0.03 0.84 0.08 7.00 8.33
S1132-74 8 NAG 216,966 14-Feb-13 0.02 0.74 0.05 4.55 6.19
S1132-73 7 NAG 215,017 16-Feb-13 0.02 0.62 0.09 7.90 12.67
S1000-21 3 NAG 61,182 19-Feb-13 0.25 7.71 0.39 32.89 4.26
S1132-76 2 NAG 24,450 25-Feb-13 0.03 0.97 0.35 29.09 29.88
S1000-22 5 NAG 20,616 26-Feb-13 0.26 8.10 0.33 27.50 3.40
S1132-75 7 NAG 228,872 1-Mar-13 0.04 1.12 0.16 13.54 12.07
S1000-19 7 NAG 181,294 4-Mar-13 0.22 6.83 0.26 21.28 3.11
S1000-19 1 PAG 18,013 4-Mar-13 0.41 12.78 0.27 22.17 1.73
S1000-23 5 NAG 19,181 6-Mar-13 0.20 6.40 0.38 31.49 4.92
S1120-80 11 NAG 387,187 9-Mar-13 0.02 0.71 0.13 11.02 15.59
S1132-77 2 NAG 52,417 13-Mar-13 0.04 1.34 0.09 7.13 5.31
S1120-81 6 NAG 219,334 14-Mar-13 0.03 1.03 0.16 13.44 13.08
S1000-24 16 NAG 122,443 20-Mar-13 0.21 6.69 0.28 23.25 3.48
S1000-24 18 PAG 104,956 20-Mar-13 0.59 18.30 0.26 21.45 1.17
S1120-82 8 NAG 243,011 23-Mar-13 0.03 0.81 0.12 9.79 12.13
S1150-01 5 NAG 92,276 23-Mar-13 0.10 3.22 0.86 71.69 22.25
S1132-78 13 NAG 422,286 24-Mar-13 0.03 0.86 0.11 8.88 10.26
S1150-02 5 NAG 86,983 28-Mar-13 0.14 4.44 0.50 41.45 9.34
S1120-83 8 NAG 243,872 7-Apr-13 0.03 1.09 0.24 20.25 18.58
S1140-01 8 NAG 106,127 20-Apr-13 0.08 2.49 0.30 24.79 9.95
S1000-26 14 NAG 141,215 1-Apr-13 0.19 5.78 0.50 42.04 7.27
S1000-25 11 NAG 101,592 4-Apr-13 0.18 5.55 0.32 26.55 4.78
S1000-27 19 NAG 162,262 9-Apr-13 0.35 11.08 0.51 42.85 3.87
S1000-27 10 PAG 58,215 9-Apr-13 1.04 32.37 0.43 35.60 1.10
S1108-88 8 NAG 451,503 14-May-13 0.04 1.33 0.35 29.06 27.18
S1130-01 6 NAG 131,141 22-May-13 0.20 6.29 0.65 54.49 8.66
S988-05 3 NAG 67,754 15-May-13 0.08 2.50 0.19 15.92 6.37
S988-06 2 NAG 27,012 23-May-13 0.02 0.47 0.09 7.69 16.24
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MPMC 2013
NAG/PAG Result Totals

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
S988-07 2 NAG 24,860 13-May-13 0.06 1.89 0.29 24.25 12.86

S1130-02 7 NAG 150,000 5-Jun-13 0.09 2.86 0.13 10.95 3.83
S988-08 3 NAG 167,129 1-Jun-13 0.06 1.92 0.31 25.95 13.52
S988-09 3 NAG 305,777 4-Jun-13 0.12 3.66 0.32 27.06 7.39

S1000-31 7 NAG 94,326 9-Jun-13 0.23 7.32 0.25 20.74 2.83
S1120-85 7 NAG 283,648 9-Jun-13 0.04 1.22 0.16 13.72 11.21
S1120-86 8 NAG 424,614 15-Jun-13 0.03 0.91 0.10 8.58 9.41
S988-10 3 NAG 290,130 16-Jun-13 0.09 2.74 0.37 30.59 11.15

S1000-28 6 NAG 14,280 17-Jun-13 0.24 7.52 0.25 20.52 2.73
S1120-87 24 PAG 332,264 20-Jun-13 1.13 35.18 0.22 17.99 0.51
S1120-87 5 NAG 32,759 20-Jun-13 0.07 2.23 0.11 8.94 4.00
S1000-32 5 PAG 12,364 22-Jun-13 1.01 31.65 0.35 29.32 0.93
S988-11 3 NAG 117,594 23-Jun-13 0.06 1.92 0.31 25.95 13.52
S988-15 3 NAG 49,978 8-Jul-13 0.08 2.52 0.29 24.47 9.70

S1000-33 1 PAG 30,416 6-Jul-13 1.15 35.94 0.52 43.25 1.20
S1000-33 12 NAG 151,873 6-Jul-13 0.18 5.73 0.39 32.20 5.62
S1000-34 9 PAG 103,027 24-Jul-13 0.92 28.64 0.34 28.51 1.00
S1000-34 15 NAG 144,390 24-Jul-13 0.28 8.69 0.44 37.06 4.26
S1120-88 7 NAG 371,080 4-Jul-13 0.03 0.98 0.14 11.71 11.98
S1120-89 10 NAG 280,989 18-Jul-13 0.07 2.07 0.05 4.09 1.98
S1120-90 9 NAG 206,261 3-Aug-13 0.04 1.18 0.12 9.79 8.29
S1120-91 11 NAG 164,287 14-Aug-13 0.22 6.99 0.50 41.54 5.94
S1120-92 6 NAG 111,691 21-Aug-13 0.09 2.73 0.13 11.05 4.06
S1132-80 1 NAG 49,670 4-Aug-13 0.02 0.65 0.04 3.29 5.09
S1108-89 4 NAG 276,679 8-Aug-13 0.04 1.20 0.11 9.43 9.68
S1108-90 9 NAG 250,088 26-Aug-13 0.02 0.60 0.11 9.03 17.73
S1144-69 9 NAG 220,275 20-Aug-13 0.05 1.52 0.27 22.84 15.05
S988-22 5 NAG 188,457 2-Sep-13 0.32 10.05 0.45 37.65 3.75
S988-24 3 NAG 96,558 5-Sep-13 0.15 4.74 0.34 28.72 6.07

S1144-70 6 NAG 66,601 8-Sep-13 0.04 1.31 0.22 18.42 14.05
S1144-71 6 NAG 27,068 10-Sep-13 0.14 4.32 0.16 13.08 3.03
S988-25 3 PAG 19,784 17-Sep-13 0.80 24.86 0.22 18.54 0.75
S988-25 10 NAG 113,243 17-Sep-13 0.22 7.02 0.49 40.58 5.78
S988-26 4 PAG 30,178 21-Sep-13 0.40 12.56 0.21 17.17 1.37
S988-26 10 NAG 126,076 21-Sep-13 0.18 5.64 0.23 19.14 3.39
1132-81 15 NAG 273,858 2-Oct-13 0.17 5.16 0.37 31.04 6.02
976-11 6 NAG 99,110 10-Oct-13 0.15 4.58 0.23 19.20 4.19
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MPMC 2013
NAG/PAG Result Totals

Blast Samples Material Tonnes Blast Date S (%) AP C (%) NP NPR
1132-82 4 NAG 79,836 20-Oct-13 0.51 16.03 0.28 23.38 2.16
1132-82 7 PAG 89,339 20-Oct-13 0.61 19.09 0.13 10.62 0.56
1108-91 3 NAG 292,779 23-Oct-13 0.05 1.61 0.23 19.52 16.57
1132-83 10 NAG 161,839 27-Oct-13 0.07 2.17 0.20 16.83 7.74
1108-92 3 NAG 186,656 31-Oct-13 0.04 1.40 0.20 16.41 10.67
1108-97 6 NAG 173,510 28-Nov-13 0.16 3.61 0.01 7.96 3.60
1108-96 3 NAG 200,763 17-Nov-13 0.03 0.84 0.11 9.08 26.00
1120-95 2 NAG 41,178 24-Nov-13 0.04 1.18 0.03 2.46 2.19
1120-95 7 PAG 123,771 24-Nov-13 0.37 11.63 0.10 8.09 0.82
976-17 6 NAG 117,924 1-Nov-13 0.29 9.29 0.174 14.5 2.34

1120-94 6 PAG 104,534 13-Nov-13 1.30 40.71 0.38 31.95 0.85
S1120-96 3 NAG 75,557 7-Dec-13 38.61 52.16 0.63 1.51 0.05
S1120-96 4 PAG 171,925 7-Dec-13 1.42 10.12 0.12 8.70 0.28
S976-20 2 NAG 60,917 11-Dec-13 9.02 20.88 0.25 2.28 0.07
S976-20 4 PAG 83,154 11-Dec-13 1.19 17.15 0.21 20.52 0.66

S1108-98 4 NAG 113,552 18-Dec-13 1.94 2.59 0.03 1.17 0.04
S1108-98 11 PAG 452,645 18-Dec-13 0.76 16.53 0.20 30.56 0.98

S1108-100 8 NAG 233,138 24-Dec-13 6.90 10.99 0.13 1.49 0.05
S1108-100 2 PAG 45,208 24-Dec-13 2.74 12.80 0.15 4.39 0.14
S1096-79 7 NAG 386,695 30-Dec-13 11.67 17.37 0.21 1.83 0.06
TOTALS 671 14,765,616.00   0.94 7.88 0.26 20.55 7.19
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MPMC 2013
ABA Grab Summary

Date Location Tag # NPR NP totalCarbon AP total Sulphur
27-Jan-13 SERDS 1096 12.15 17.585 0.211 1.447 0.046
27-Jan-13 PAG Dump 1097 0.94 31.502 0.378 33.438 1.070
1-Feb-13 SERDS 1098 5.09 24.002 0.288 4.719 0.151
5-Feb-13 SERDS 1099 4.74 20.751 0.249 4.375 0.140
7-Feb-13 SERDS 1069 5.15 19.168 0.230 3.719 0.119

12-Feb-13 SERDS 1100 21.13 34.002 0.408 1.609 0.052
14-Feb-13 SERDS 1101 6.32 7.267 0.087 1.15 0.037
19-Feb-13 SERDS 1102 7.59 7.659 0.092 1.009 0.032
21-Feb-13 SERDS 1103 11.76 15.584 0.187 1.325 0.042
26-Feb-13 SERDS 1104 19.38 16.168 0.194 0.834 0.027
27-Feb-13 SERDS 1105 15.59 40.003 0.480 2.566 0.082
5-Mar-13 SERDS 1106 3.20 6.842 0.082 2.138 0.068
7-Mar-13 SERDS 1107 7.70 65.171 0.782 8.469 0.271
12-Mar-13 SERDS 1108 10.06 30.335 0.364 3.016 0.096
19-Mar-13 SERDS 1109 3.92 23.168 0.278 5.906 0.189
19-Mar-13 PAG Dump 1110 1.81 27.335 0.328 15.094 0.483
21-Mar-13 PAG Dump 1111 1.04 21.668 0.260 20.750 0.664
21-Mar-13 SERDS 1112 2.67 19.585 0.235 7.344 0.235
26-Mar-13 SERDS 1113 12.66 29.919 0.359 2.362 0.076
28-Mar-13 SERDS 1114 8.76 11.251 0.135 1.284 0.041
4-Apr-13 SERDS 1115 52.79 40.253 0.483 0.761 0.024
9-Apr-13 SERDS 1116 8.57 14.334 0.172 1.672 0.054
16-Apr-13 SERDS 1117 39.56 45.003 0.540 1.138 0.036
18-Apr-13 SERDS 1118 10.35 16.584 0.199 1.603 0.051
23-Apr-13 SERDS 1119 7.11 22.668 0.272 3.188 0.102
26-Apr-13 SERDS 1130 7.11 22.668 0.272 3.188 0.102
30-Apr-13 SERDS 1131 4.02 24.002 0.288 5.969 0.191
2-May-13 SERDS 1132 6.24 20.085 0.241 3.219 0.103
2-May-13 PAG Dump 1133 0.95 41.086 0.493 43.125 1.380
7-May-13 SERDS 1134 19.18 32.002 0.384 1.669 0.053

14-May-13 Cariboo Access Road 1135 8.99 17.084 0.205 1.900 0.061
16-May-13 SERDS 1136 15.27 27.335 0.328 1.791 0.057
21-May-13 SERDS 1137 19.93 27.835 0.334 1.397 0.045
29-May-13 SERDS 1138 8.24 20.335 0.244 2.469 0.079
4-Jun-13 SERDS 1139 11.51 14.168 0.170 1.231 0.039

11-Jun-13 SERDS 1070 2.22 12.001 0.144 5.406 0.173
18-Jun-13 SERDS 1071 4.97 29.335 0.352 5.906 0.189
25-Jun-13 SERDS 1080 3.90 29.335 0.352 7.531 0.241
3-Jul-13 PAG Dump 1081 1.61 24.835 0.298 15.469 0.495
3-Jul-13 SERDS 1082 15.30 23.668 0.284 1.547 0.050
10-Jul-13 SERDS 1083 6.32 9.001 0.108 1.425 0.046
10-Jul-13 TSF (South Embankment) 1084 7.32 5.717 0.069 0.781 0.025
17-Jul-13 TSF (Main Embankment) 1072 13.07 28.835 0.346 2.206 0.071
18-Jul-13 SERDS 1073 9.48 40.003 0.480 4.219 0.135
23-Jul-13 SERDS 1085 3.67 22.501 0.270 6.125 0.196
29-Jul-13 SERDS 1086 5.91 22.168 0.266 3.750 0.120
6-Aug-13 SERDS 1087 4.19 18.585 0.223 4.438 0.142
6-Aug-13 PAG Dump 1088 2.08 51.253 0.615 24.656 0.789

12-Aug-13 SERDS 1089 2.45 6.150 0.074 2.509 0.080
20-Aug-13 SERDS 1074 4.01 20.418 0.245 5.094 0.163
26-Aug-13 SERDS 1075 17.45 50.837 0.610 2.912 0.093
4-Sep-13 PAG (Base) 1076 2.12 23.502 0.282 11.094 0.355
4-Sep-13 PAG (Upper) 1077 1.14 30.752 0.369 27.000 0.864
5-Sep-13 SERDS 1078 3.02 30.169 0.362 10.000 0.320

10-Sep-13 SERDS 1079 1.93 19.501 0.234 10.125 0.324
17-Sep-13 SERDS 1120 5.16 24.168 0.290 4.688 0.150
17-Sep-13 PAG (Upper) 1121 0.93 37.919 0.455 40.625 1.300
24-Sep-13 SERDS 1122 4.06 27.168 0.326 6.688 0.214
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MPMC 2013
ABA Grab Summary

Date Location Tag # NPR NP totalCarbon AP total Sulphur
1-Oct-13 SERDS 1123 3.96 18.918 0.227 4.781 0.153
10-Oct-13 SERDS 1124 3.74 16.584 0.199 4.438 0.142
10-Oct-13 PAG 1125 1.28 31.419 0.377 24.562 0.786
15-Oct-13 SERDS 1126 2.82 30.002 0.360 10.625 0.340
24-Oct-13 SERDS 1127 3.34 26.335 0.316 7.875 0.252
31-Oct-13 SERDS 1128 13.09 15.418 0.185 1.178 0.038
4-Nov-13 BJ Creek Culvert Fill 1129 5.74 27.085 0.325 4.719 0.151
9-Nov-13 SERDS 1140 15.43 32.252 0.387 2.091 0.067

16-Nov-13 SERDS 1141 7.28 13.084 0.157 1.797 0.058
21-Nov-13 SERDS 1142 4.91 13.501 0.162 2.750 0.088
28-Nov-13 SERDS 1143 2.20 2.809 0.034 1.278 0.041
10-Dec-13 SERDS 1144 4.50 17.585 0.211 3.906 0.125
20-Dec-13 SERDS 1145 2.63 3.825 0.046 1.453 0.046
20-Dec-13 SERDS 1146 13.46 18.251 0.219 1.356 0.043
24-Dec-13 SERDS 1147 4.89 12.510 0.150 2.556 0.082
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2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date 03/10/2013 9:37 05/11/2013 9:00 10/12/2013 9:30 14/11/2013 9:30 10/12/2013 12:35

Field Parameters

pH (in situ) (pH) 8.256 8.419 7.893 7.937

Conductivity (in situ) (µs/cm) 647 585 1018 1044

Temperature (in situ) (Degrees Celcius) 3 0.6 1.5 0.9

Anions and Nutrients

Ammonia (as N) (mg/L) 0.0113 0.0055 <0.0050 <0.0050 0.0064

Chloride (Cl) (mg/L) 4.08 3.08 5.2 5.6 <5.0

Nitrate (as N) (mg/L) 7.51 6.89 12.4 0.824 0.503

Nitrate and Nitrite (as N) (mg/L) 7.58 6.91 12.6 0.878 0.503

Nitrite (as N) (mg/L) 0.073 0.0133 0.156 0.054 <0.010

Orthophosphate-Dissolved (as P) (mg/L) <0.0010 0.0018 0.0016 <0.0010 <0.0010

Phosphorus (P) Total  Dissolved (mg/L) 0.0045 0.0052 0.0069 0.0028 0.0034

Phosphorus (P) Total (mg/L) 0.0395 0.017 0.0674 0.0048 0.0242

Sulphate (mg/L) 176 155 269 537 547

Total Nitrogen (mg/L) 7.28 7.07 12.2 0.539 0.605

Physical Tests

Alkalinity (CaCO3) (mg/L) 126 120 69.7 28.6 32

Hardness (as CaCO3) (mg/L) 326 295 359 565 566

Total Dissolved Solids (mg/L) 458 420 540 817 805

Total Suspended Solids (mg/L) 14.7 <3.0 37.3 <3.0 10.6

Turbidity (ntu) 35.5 10.2 33.1 0.43 15.5

SERDS Ditch SEZ Ditch



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date 03/10/2013 9:37 05/11/2013 9:00 10/12/2013 9:30 14/11/2013 9:30 10/12/2013 12:35

SERDS Ditch SEZ Ditch

Total Metals

Aluminum (Al)-Total (mg/L) 1.87 0.615 1.8 0.0399 0.43

Antimony (Sb)-Total (mg/L) 0.00058 0.00065 0.00166 0.00015 <0.00010

Arsenic (As)-Total (mg/L) 0.00119 0.00068 0.00121 0.00074 0.00035

Barium (Ba)-Total (mg/L) 0.054 0.0381 0.0651 0.0621 0.0617

Beryllium (Be)-Total (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi)-Total (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B)-Total (mg/L) 0.054 0.042 0.095 0.053 0.048

Cadmium (Cd)-Total (mg/L) (mg/L) 0.000052 0.000029 0.000065 0.000553 0.000495

Calcium (Ca)-Total (mg/L) 94.2 83.3 99.1 169 168

Chromium (Cr)-Total (mg/L) 0.00277 0.00107 0.00288 <0.00050 0.00054

Cobalt (Co)-Total (mg/L) 0.00092 0.00031 0.00118 0.00046 0.00215

Copper (Cu)-Total (mg/L) (mg/L) 0.0213 0.0105 0.0279 0.0047 0.00579

Iron (Fe)-Total (mg/L) (mg/L) 2.01 0.547 2.27 0.033 0.459

Lead (Pb)-Total (mg/L) 0.000507 0.000164 0.000613 <0.000050 0.000289

Lithium (Li)-Total (mg/L) 0.00325 0.0024 0.004 0.00198 0.00241

Magnesium (Mg)-Total (mg/L) 24.7 21.1 26.8 39.1 37.3

Manganese (Mn)-Total (mg/L) 0.124 0.0394 0.147 0.122 0.281

Molybdenum (Mo)-Total (mg/L) 0.0235 0.0223 0.0249 0.0114 0.0034

Nickel (Ni)-Total (mg/L) 0.00236 0.00097 0.0026 0.00312 0.00279

Selenium (Se)-Total (mg/L) 0.0212 0.0138 0.0382 0.0269 0.0152

Silicon (Si)-Total (mg/L) 11.9 9.88 11.3 4.88 5.87

Silver (Ag)-Total (mg/L) 0.00002 0.000015 0.000019 <0.000010 0.000013

Sodium (Na)-Total (mg/L) 9.1 8.03 14.6 15.1 13.5

Strontium (Sr)-Total (mg/L) 0.354 0.32 0.545 2.16 2.11

Thallium (Tl)-Total (mg/L) 0.000012 <0.000010 0.000015 <0.000010 <0.000010

Tin (Sn)-Total (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti)-Total (mg/L) 0.083 0.03 0.102 0.018 0.04

Uranium (U)-Total (mg/L) 0.000649 0.000537 0.00181 <0.000010 0.000019

Vanadium (V)-Total (mg/L) 0.0053 0.0024 0.0056 0.0016 0.0011

Zinc (Zn)-Total (mg/L) 0.0077 0.0033 0.0081 0.0888 0.0536

Dissolved Metals

Aluminum (Al)-Dissolved (mg/L) 0.0275 0.0142 0.0104 0.0162 0.0071

Antimony (Sb)-Dissolved (mg/L) 0.00055 0.0006 0.0016 <0.00010 <0.00010

Arsenic (As)-Dissolved (mg/L) 0.00046 0.00039 0.00044 0.00023 0.00012

Barium (Ba)-Dissolved (mg/L) 0.0349 0.0311 0.0465 0.0593 0.0566

Beryllium (Be)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Bismuth (Bi)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Boron (B)-Dissolved (mg/L) 0.05 0.04 0.092 0.047 0.041

Cadmium (Cd)-Dissolved (mg/L) 0.000028 0.000024 0.00002 0.000574 0.000441

Calcium (Ca)-Dissolved (mg/L) 91.8 84.2 100 164 166

Chromium (Cr)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cobalt (Co)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 0.00057 0.00116

Copper (Cu)-Dissolved (mg/L) 0.00606 0.00547 0.00952 0.00444 0.00348

Iron (Fe)-Dissolved (mg/L) <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb)-Dissolved (mg/L) <0.000050 <0.000050 <0.000050 <0.000050 <0.000050

Lithium (Li)-Dissolved (mg/L) 0.0017 0.00187 0.00252 0.00182 0.00163

Magnesium (Mg)-Dissolved (mg/L) 23.5 20.6 26.4 37.8 36.7

Manganese (Mn)-Dissolved (mg/L) 0.0169 0.0272 0.000925 0.146 0.213

Molybdenum (Mo)-Dissolved (mg/L) 0.0228 0.0215 0.0251 0.0098 0.00293

Nickel (Ni)-Dissolved (mg/L) <0.00050 <0.00050 <0.00050 0.00311 0.00226

Potassium (K)-Dissolved (mg/L) 1.75 1.83 2.6 1.63 1.24

Selenium (Se)-Dissolved (mg/L) 0.0207 0.0134 0.0385 0.0258 0.0153

Silicon (Si)-Dissolved (mg/L) 8.04 8.81 7.48 4.53 4.71

Silver (Ag)-Dissolved (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Sodium (Na)-Dissolved (mg/L) 8.63 7.72 14.4 14.6 13.1

Strontium (Sr)-Dissolved (mg/L) 0.343 0.309 0.543 2.05 2.06

Thallium (Tl)-Dissolved (mg/L) <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

Tin (Sn)-Dissolved (mg/L) <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

Titanium (Ti)-Dissolved (mg/L) <0.010 <0.010 0.013 0.016 0.017

Uranium (U)-Dissolved (mg/L) 0.000626 0.000497 0.00174 <0.000010 <0.000010

Vanadium (V)-Dissolved (mg/L) <0.0010 <0.0010 <0.0010 <0.0010 <0.0010

Zinc (Zn)-Dissolved (mg/L) <0.0030 <0.0030 <0.0030 0.0897 0.0459



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date

Field Parameters

pH (in situ) (pH)

Conductivity (in situ) (µs/cm)

Temperature (in situ) (Degrees Celcius)

Anions and Nutrients

Ammonia (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrite (as N) (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P) Total  Dissolved (mg/L)

Phosphorus (P) Total (mg/L)

Sulphate (mg/L)

Total Nitrogen (mg/L)

Physical Tests

Alkalinity (CaCO3) (mg/L)

Hardness (as CaCO3) (mg/L)

Total Dissolved Solids (mg/L)

Total Suspended Solids (mg/L)

Turbidity (ntu)

02/05/2013 11:06 08/08/2013 7:16 05/09/2013 10:47 03/10/2013 10:00 03/12/2013 10:34 06/02/2013 10:30 03/10/2013 9:44 05/11/2013 8:51 03/12/2013 10:03

7.89 7.846 7.747 7.954 8.043 8.301 8.197 8.229 8.268

1674 1915 1940 2000 1990 1342 1628 1386 1366

4.6 4.8 7.1 4.3 1.5 0.2 1.9 2.6 0.3

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.141 0.0248

<10 <10 14 <10 14 <5.0 <10 <5.0 5.3

45.6 52.9 55.1 55.5 53.2 11.2 14.8 9.12 7.64

45.6 52.9 55.1 55.5 53.2 11.2 14.8 9.2 7.7

<0.020 0.028 <0.020 <0.020 <0.020 <0.010 <0.020 0.072 0.054

0.0356 0.0418 0.0457 0.0461 0.051 0.0031 <0.0010 0.0027 0.0028

0.0371 0.0488 0.0531 0.0568 0.0594 0.0054 0.0033 0.004 0.0049

0.0402 0.0492 0.0532 0.0576 0.0603 0.0071 0.007 0.0136 0.0126

757 865 882 902 894 608 837 636 648

44.6 51.7 2170 49.6 50 9.81 13 8.66 7.35

86 103 107 113 114 119 104 148 126

1020 1080 1160 1160 1180 753 943 765 764

1390 1730 1810 1760 1630 1080 1360 1120 1080

<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 4.1 7.7 6.3

0.43 0.2 0.16 0.33 0.33 1.1 1.07 4.34 4.37

JCP - Joe's Creek Pipe LD - Long Ditch at Pipe Outlet



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date

Total Metals

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L) (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L) (mg/L)

Iron (Fe)-Total (mg/L) (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Metals

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

02/05/2013 11:06 08/08/2013 7:16 05/09/2013 10:47 03/10/2013 10:00 03/12/2013 10:34 06/02/2013 10:30 03/10/2013 9:44 05/11/2013 8:51 03/12/2013 10:03

JCP - Joe's Creek Pipe LD - Long Ditch at Pipe Outlet

0.0728 <0.0060 <0.0060 <0.0060 0.0069 0.0696 0.0786 0.259 0.236

0.00057 0.00057 0.00061 0.00056 0.00056 0.0004 0.00037 0.00092 0.00081

0.00171 0.0015 0.00147 0.00161 0.00154 0.00052 0.00055 0.00102 0.00071

0.0613 0.0779 0.0839 0.0808 0.0848 0.049 0.0548 0.043 0.0415

<0.00010 <0.00020 <0.00020 <0.00020 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010

<0.00050 <0.0010 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050 <0.00050 <0.00050

0.078 0.083 0.096 0.094 0.089 0.133 0.09 0.333 0.341

<0.00010 <0.000060 0.000052 <0.000070 0.000043 <0.00010 <0.00012 0.000336 <0.00035

307 320 345 344 351 229 289 255 245

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.0002 <0.00020 <0.00020 <0.00020 <0.00020 0.00022 0.00017 0.00121 0.00118

0.0179 0.0161 0.0165 0.0151 0.0167 0.00873 0.0164 0.0113 0.0119

<0.030 <0.030 <0.030 <0.030 <0.030 0.083 0.082 0.261 0.28

<0.000050 <0.00010 <0.00010 <0.00010 <0.00010 <0.000050 0.000213 0.000119 0.000073

0.00408 0.0047 0.0044 0.0047 0.0032 0.00306 0.00261 0.00808 0.00637

61.8 67.2 78.5 73.3 75.6 43.8 54.5 37.6 36.8

0.0485 0.0256 0.0303 0.0292 0.0286 0.0502 0.0481 0.261 0.267

0.0845 0.0685 0.0689 0.0695 0.0648 0.0841 0.136 0.158 0.14

<0.00050 <0.0010 <0.0010 <0.0010 <0.0010 0.00063 0.00073 0.00122 0.00126

0.0734 0.0564 0.0588 0.0613 0.0504 0.0272 0.0698 0.0226 0.0204

5.87 5.83 5.97 6.17 6.38 5.74 4.76 7.99 8.05

0.000013 <0.000020 <0.000020 <0.000020 <0.000020 <0.000010 <0.000010 0.000016 0.00001

17 18.5 19.4 19.4 18.6 18.6 18.3 26 23.5

3.2 3.44 3.61 3.77 3.63 4.02 3.37 6.44 5.33

<0.000010 <0.000020 <0.000020 <0.000020 <0.000020 <0.000010 <0.000010 0.000013 0.000011

<0.00010 <0.00020 <0.00020 <0.00020 <0.00020 <0.00010 <0.00010 <0.00010 <0.00010

0.012 <0.010 <0.010 0.012 0.016 <0.010 0.015 0.02 0.028

0.00117 0.0014 0.00158 0.00164 0.00168 0.00149 0.00151 0.00428 0.00391

<0.0010 <0.0020 <0.0020 <0.0020 <0.0020 <0.0010 <0.0010 0.0018 0.0013

0.0093 <0.0060 <0.0060 <0.0060 <0.0060 0.0057 0.0084 0.0154 0.0126

<0.0030 <0.0030 0.003 0.0031 0.0032 <0.0030

0.00056 0.00054 0.00055 0.00052 0.00037 0.00088

0.00143 0.00145 0.00153 0.0015 0.00043 0.00069

0.0796 0.0838 0.0799 0.0853 0.0529 0.0411

<0.00020 <0.00020 <0.00020 <0.00020 <0.00010 <0.00010

<0.0010 <0.0010 <0.0010 <0.0010 <0.00050 <0.00050

0.083 0.091 0.09 0.086 0.084 0.314

<0.000060 0.000051 <0.000070 0.000056 <0.00012 0.000336

323 339 344 350 287 246

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00020 <0.00020 <0.00020 <0.00020 0.00013 0.00098

0.0157 0.0155 0.0142 0.0157 0.00925 0.00627

<0.030 <0.030 <0.030 <0.030 <0.030 <0.030

<0.00010 <0.00010 <0.00010 <0.00010 <0.000050 <0.000050

0.0046 0.0043 0.0045 0.0033 0.00241 0.00746

67.3 76.3 72.7 73.8 55 36.4

0.0252 0.0278 0.0278 0.0271 0.0404 0.241

0.0696 0.0669 0.069 0.0645 0.135 0.156

<0.0010 <0.0010 <0.0010 <0.0010 0.00065 0.0008

2.81 2.87 2.84 2.77 2.1 1.9

0.0569 0.0562 0.0593 0.0498 0.0683 0.0225

5.75 5.8 6.15 6.3 4.52 7.17

<0.000020 <0.000020 <0.000020 <0.000020 <0.000010 <0.000010

18.2 19.1 19.1 18.5 17.7 25.3

3.55 3.67 3.76 3.59 3.35 6.12

<0.000020 <0.000020 <0.000020 <0.000020 <0.000010 0.000012

<0.00020 <0.00020 <0.00020 <0.00020 <0.00010 <0.00010

<0.010 <0.010 0.013 0.016 0.012 0.01

0.00144 0.0016 0.00164 0.00168 0.0015 0.00402

<0.0020 <0.0020 <0.0020 <0.0020 <0.0010 <0.0010

0.005 0.0048 0.0043 0.0039 0.0031 0.0107



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date

Field Parameters

pH (in situ) (pH)

Conductivity (in situ) (µs/cm)

Temperature (in situ) (Degrees Celcius)

Anions and Nutrients

Ammonia (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrite (as N) (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P) Total  Dissolved (mg/L)

Phosphorus (P) Total (mg/L)

Sulphate (mg/L)

Total Nitrogen (mg/L)

Physical Tests

Alkalinity (CaCO3) (mg/L)

Hardness (as CaCO3) (mg/L)

Total Dissolved Solids (mg/L)

Total Suspended Solids (mg/L)

Turbidity (ntu)

NEZ Seep 9

23/10/2013 15:26 14/11/2013 10:35 10/12/2013 12:11 23/10/2013 13:55 26/11/2013 9:14 10/12/2013 9:55 23/10/2013 13:21

7.757 7.498 8.03

1092 1358 1799

1 0.2 0.1

0.15 0.0959 0.273 <0.0050 0.0085 <0.0050 <0.0050

<5.0 <5.0 <5.0 12 <10 <10 <10

0.173 0.118 0.112 8.12 7.19 7.16 2.71

0.173 0.131 0.112 8.12 7.19 7.16 2.71

<0.010 0.013 <0.010 <0.020 <0.020 <0.020 <0.020

0.0803 0.0766 0.161 0.0063 0.0061 0.0067 0.0042

0.0908 0.0889 0.195 0.0091 0.0101 0.0107 0.0079

0.202 0.15 0.225 0.0097 0.0097 0.0115 0.0082

642 609 600 948 964 1000 1020

0.591 0.468 0.639 7.47 7.24 6.77 2.61

186 181 213 78.9 73.7 78.3 71.8

812 793 793 981 1040 1040 1020

999 1050 1090 1450 1480 1520 1500

<3.0 <3.0 <3.0 <3.0 <3.0 <3.0 <3.0

1.01 3.77 29.5 0.14 0.18 0.29 0.46

Boundary Seep 2 NEZ Seep 1



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date

Total Metals

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L) (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L) (mg/L)

Iron (Fe)-Total (mg/L) (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Metals

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

NEZ Seep 9

23/10/2013 15:26 14/11/2013 10:35 10/12/2013 12:11 23/10/2013 13:55 26/11/2013 9:14 10/12/2013 9:55 23/10/2013 13:21

Boundary Seep 2 NEZ Seep 1

0.0065 0.0063 0.0104 0.0148 0.0121 0.0223 0.0369

0.00017 0.00026 0.00017 0.00054 0.00043 0.00037 0.00021

0.00218 0.00255 0.00237 0.00038 0.00038 0.00033 0.00027

0.054 0.0524 0.0559 0.0515 0.0575 0.0607 0.0331

<0.00010 <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020

<0.00050 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 <0.0010

0.057 0.061 0.057 0.092 0.094 0.086 0.079

0.000035 0.000039 0.000018 <0.00013 <0.00012 <0.00010 0.00032

254 260 273 291 310 324 303

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00045 0.00069 0.00035 <0.00020 <0.00020 <0.00020 0.00069

0.00435 0.00517 0.00404 0.0238 0.0189 0.0217 0.0747

0.281 0.347 0.192 0.082 <0.030 <0.030 <0.030

0.000205 0.000165 0.000267 0.00013 <0.00010 <0.00010 <0.00010

0.0027 0.00266 0.002 0.0022 0.0021 0.0012 0.0036

36.9 37.1 36.6 54.3 56.2 57.5 60.8

0.312 0.34 0.292 0.0177 0.0138 0.0224 0.185

0.0256 0.0245 0.0237 0.189 0.194 0.2 0.152

<0.00050 0.00073 <0.00050 <0.0010 <0.0010 <0.0010 0.0024

0.00195 0.0023 0.00201 0.13 0.136 0.127 0.0509

6.65 6.39 7.61 5.56 5.35 5.46 5.11

<0.000010 <0.000010 <0.000010 <0.000020 <0.000020 <0.000020 <0.000020

8.18 7.97 7.81 19.5 20 19.7 18.1

2.99 2.99 2.9 3.37 3.99 4.14 3.57

<0.000010 <0.000010 <0.000010 <0.000020 <0.000020 <0.000020 <0.000020

<0.00010 <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020

<0.010 0.025 0.02 <0.010 0.019 0.021 <0.010

0.000983 0.000883 0.000801 0.00135 0.00133 0.00135 0.00141

0.0011 0.0019 <0.0010 <0.0020 <0.0020 <0.0020 <0.0020

<0.0030 <0.0030 <0.0030 0.0073 <0.0060 <0.0060 0.0319

0.0045 0.0033 <0.0030 0.007 0.008 0.008 0.0096

0.00012 0.00018 0.00015 0.00052 0.0004 0.00037 <0.00020

0.00184 0.00171 0.00202 0.00033 0.00031 0.00025 <0.00020

0.0556 0.0511 0.0503 0.0527 0.056 0.0607 0.0324

<0.00010 <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020

<0.00050 <0.00050 <0.00050 <0.0010 <0.0010 <0.0010 <0.0010

0.048 0.057 0.049 0.09 0.089 0.082 0.075

0.000013 0.00003 0.00001 <0.00012 <0.00012 <0.00010 0.000316

260 258 261 301 327 322 308

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.00041 0.00028 <0.00010 <0.00020 <0.00020 <0.00020 0.00064

0.00099 0.00287 0.00196 0.0198 0.0173 0.0168 0.0495

0.249 0.055 0.038 <0.030 <0.030 <0.030 <0.030

0.000063 <0.000050 <0.000050 <0.00010 <0.00010 <0.00010 <0.00010

0.00226 0.00231 0.00165 0.0023 0.0019 <0.0010 0.0035

39.6 36.1 34.5 55.6 54.4 56.2 62.2

0.316 0.166 0.0354 0.0181 0.0134 0.0117 0.183

0.0215 0.0231 0.0225 0.188 0.184 0.195 0.149

<0.00050 0.00068 <0.00050 <0.0010 <0.0010 <0.0010 0.0023

1.99 1.89 1.78 2.27 2.21 2.14 2.51

0.00205 0.00242 0.00249 0.133 0.132 0.125 0.0503

6.62 6.32 7.16 5.68 5.31 5.35 5.04

<0.000010 <0.000010 <0.000010 <0.000020 <0.000020 <0.000020 <0.000020

8.08 7.79 7.1 19.6 19.9 19.1 17.9

2.98 2.91 2.76 3.44 3.78 4.1 3.59

<0.000010 <0.000010 <0.000010 <0.000020 <0.000020 <0.000020 <0.000020

<0.00010 <0.00010 <0.00010 <0.00020 <0.00020 <0.00020 <0.00020

<0.010 0.024 0.02 <0.010 0.019 0.02 <0.010

0.000874 0.000867 0.000757 0.00136 0.00133 0.00133 0.00141

<0.0010 <0.0010 <0.0010 <0.0020 <0.0020 <0.0020 <0.0020

<0.0030 <0.0030 <0.0030 0.0053 0.005 0.005 0.0299



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date

Field Parameters

pH (in situ) (pH)

Conductivity (in situ) (µs/cm)

Temperature (in situ) (Degrees Celcius)

Anions and Nutrients

Ammonia (as N) (mg/L)

Chloride (Cl) (mg/L)

Nitrate (as N) (mg/L)

Nitrate and Nitrite (as N) (mg/L)

Nitrite (as N) (mg/L)

Orthophosphate-Dissolved (as P) (mg/L)

Phosphorus (P) Total  Dissolved (mg/L)

Phosphorus (P) Total (mg/L)

Sulphate (mg/L)

Total Nitrogen (mg/L)

Physical Tests

Alkalinity (CaCO3) (mg/L)

Hardness (as CaCO3) (mg/L)

Total Dissolved Solids (mg/L)

Total Suspended Solids (mg/L)

Turbidity (ntu)

TSF Haul Rd Seep 11 WHR Seep 7

26/11/2013 11:06 26/11/2013 12:10 26/11/2013 10:20 10/12/2013 10:55

7.877

797

0.9

<0.0050 0.037 0.0332 0.0258

3.1 6.5 10.5 6.8

19.9 14.6 5.35 10.3

19.9 14.6 5.36 10.3

0.0021 0.037 0.0147 0.01

0.0105 0.0093 0.0023 0.0037

0.0131 0.0145 0.0078 0.0085

0.0452 0.0875 0.0769 0.0539

132 246 208 287

19 14.5 5.49 10.1

58.9 189 79.3 82.1

264 491 314 391

413 664 459 566

14.9 26.9 35.1 16

11 17.7 31.2 12.1

WHR Seep 22



2013 Drainage Water Quality Monitoring

(Collection Ditches and Representative Seeps)

Sample Point

Date

Total Metals

Aluminum (Al)-Total (mg/L)

Antimony (Sb)-Total (mg/L)

Arsenic (As)-Total (mg/L)

Barium (Ba)-Total (mg/L)

Beryllium (Be)-Total (mg/L)

Bismuth (Bi)-Total (mg/L)

Boron (B)-Total (mg/L)

Cadmium (Cd)-Total (mg/L) (mg/L)

Calcium (Ca)-Total (mg/L)

Chromium (Cr)-Total (mg/L)

Cobalt (Co)-Total (mg/L)

Copper (Cu)-Total (mg/L) (mg/L)

Iron (Fe)-Total (mg/L) (mg/L)

Lead (Pb)-Total (mg/L)

Lithium (Li)-Total (mg/L)

Magnesium (Mg)-Total (mg/L)

Manganese (Mn)-Total (mg/L)

Molybdenum (Mo)-Total (mg/L)

Nickel (Ni)-Total (mg/L)

Selenium (Se)-Total (mg/L)

Silicon (Si)-Total (mg/L)

Silver (Ag)-Total (mg/L)

Sodium (Na)-Total (mg/L)

Strontium (Sr)-Total (mg/L)

Thallium (Tl)-Total (mg/L)

Tin (Sn)-Total (mg/L)

Titanium (Ti)-Total (mg/L)

Uranium (U)-Total (mg/L)

Vanadium (V)-Total (mg/L)

Zinc (Zn)-Total (mg/L)

Dissolved Metals

Aluminum (Al)-Dissolved (mg/L)

Antimony (Sb)-Dissolved (mg/L)

Arsenic (As)-Dissolved (mg/L)

Barium (Ba)-Dissolved (mg/L)

Beryllium (Be)-Dissolved (mg/L)

Bismuth (Bi)-Dissolved (mg/L)

Boron (B)-Dissolved (mg/L)

Cadmium (Cd)-Dissolved (mg/L)

Calcium (Ca)-Dissolved (mg/L)

Chromium (Cr)-Dissolved (mg/L)

Cobalt (Co)-Dissolved (mg/L)

Copper (Cu)-Dissolved (mg/L)

Iron (Fe)-Dissolved (mg/L)

Lead (Pb)-Dissolved (mg/L)

Lithium (Li)-Dissolved (mg/L)

Magnesium (Mg)-Dissolved (mg/L)

Manganese (Mn)-Dissolved (mg/L)

Molybdenum (Mo)-Dissolved (mg/L)

Nickel (Ni)-Dissolved (mg/L)

Potassium (K)-Dissolved (mg/L)

Selenium (Se)-Dissolved (mg/L)

Silicon (Si)-Dissolved (mg/L)

Silver (Ag)-Dissolved (mg/L)

Sodium (Na)-Dissolved (mg/L)

Strontium (Sr)-Dissolved (mg/L)

Thallium (Tl)-Dissolved (mg/L)

Tin (Sn)-Dissolved (mg/L)

Titanium (Ti)-Dissolved (mg/L)

Uranium (U)-Dissolved (mg/L)

Vanadium (V)-Dissolved (mg/L)

Zinc (Zn)-Dissolved (mg/L)

TSF Haul Rd Seep 11 WHR Seep 7

26/11/2013 11:06 26/11/2013 12:10 26/11/2013 10:20 10/12/2013 10:55

WHR Seep 22

0.873 0.765 0.14 0.49

<0.00010 0.00014 0.00012 0.00016

0.00044 0.00089 0.00033 0.00078

0.0384 0.071 0.0437 0.0557

<0.00010 <0.00010 <0.00010 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050

0.015 0.018 0.042 0.069

0.000052 0.00006 0.000029 0.000038

65.3 139 81.4 109

0.00053 <0.00050 <0.00050 0.00105

0.00075 0.00091 0.00047 0.00094

0.0311 0.053 0.00385 0.00559

0.848 0.73 0.226 1.5

0.000318 0.000274 <0.000050 0.000355

0.00294 0.00171 <0.00050 0.00055

20 33.4 26.1 33

0.0356 0.524 0.312 0.284

0.0014 0.0133 0.00196 0.00212

0.00189 0.00107 0.00126 0.00145

0.0173 0.00761 0.0245 0.0364

10.7 8.07 6.12 7.38

0.000015 0.000016 <0.000010 <0.000010

5.5 12.2 10.6 13.5

0.241 0.654 0.351 0.464

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

0.06 0.065 0.021 0.038

0.000039 0.000901 0.000032 0.00004

0.0025 0.0029 <0.0010 0.0031

0.0075 0.006 <0.0030 <0.0030

0.0075 0.0092 0.0136 0.006

<0.00010 0.00011 0.0001 0.00013

<0.00010 0.00048 0.00021 0.00019

0.0255 0.0576 0.0402 0.0475

<0.00010 <0.00010 <0.00010 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050

0.015 0.018 0.04 0.06

0.000054 0.000045 0.000026 0.000019

72 142 83.9 105

<0.00050 <0.00050 <0.00050 <0.00050

<0.00010 0.00037 0.00027 <0.00010

0.00525 0.0224 0.00304 0.00223

<0.030 <0.030 <0.030 <0.030

<0.000050 <0.000050 <0.000050 <0.000050

0.00232 0.00134 <0.00050 <0.00050

20.4 33.4 25.3 31.3

0.00491 0.444 0.24 0.0751

0.00139 0.0137 0.00193 0.00175

0.00091 0.00063 0.00094 0.00073

1.23 2.69 1.46 1.47

0.0187 0.00775 0.0246 0.0341

9.42 6.55 5.75 5.98

<0.000010 <0.000010 <0.000010 <0.000010

5.81 12.2 10.2 12.5

0.25 0.678 0.341 0.431

<0.000010 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00010 <0.00010

0.011 0.016 0.013 0.013

0.000021 0.000868 0.000027 0.000033

<0.0010 <0.0010 <0.0010 <0.0010

0.0034 <0.0030 <0.0030 <0.0030



2013 Seep Sample Program Results

EAST RDS

Seep 1 2 3 4
Date/Time 09/05/2013 11:02 09/05/2013 11:47 09/05/2013 11:53 09/05/2013 12:19

Sample Comments

Sample taken from 
pond collecting 
water from 2 
branches (combined 
outflow).

UTM (10U) - Easting 593436 593425 593416 593303
UTM (10U) - Northing 5823209 5823242 5823269 5823457

In Situ Parameters
pH 6.85
Conductivity 526 394 519 633
Temperature 1.7 0.5 104 3.8
~Q (L/min) 3 2 2 5

Physical Tests
Conductivity 971 842 936 1280
Hardness (as CaCO3) 514 430 495 732
pH 7.20 7.41 7.48 7.59
Total Suspended Solids <3.0 <3.0 5.7 <3.0
Total Dissolved Solids 784 646 737 1060
Turbidity 0.32 0.53 0.91 0.22

Anions and Nutrients
Alkalinity, Total (as CaCO3) 29.5 24.9 22.7 33.6
Ammonia, Total (as N) <0.0050 <0.0050 0.0072 <0.0050
Chloride (Cl) <5.0 <5.0 <5.0 <5.0
Fluoride (F) 0.22 <0.20 0.37 <0.20
Nitrate and Nitrite (as N) 2.49 1.76 1.73 3.66
Nitrate (as N) 2.49 1.76 1.72 3.66
Nitrite (as N) <0.010 <0.010 0.011 <0.010
Total Nitrogen 2.56 1.79 1.70 3.67
Orthophosphate-Dissolved (as P) <0.0010 0.0045 0.0010 0.0089
Phosphorus (P)-Total  Dissolved 0.0058 0.0093 0.0058 0.0128
Phosphorus (P)-Total 0.0089 0.0117 0.0123 0.0137
Sulfate (SO4) 505 431 496 708

Organic / Inorganic Carbon
Dissolved Organic Carbon 4.07 3.35 2.88 4.25



2013 Seep Sample Program Results

EAST RDS

Seep 1 2 3 4
Total Metals
Aluminum (Al)-Total 0.0288 0.0147 0.186 0.0102
Antimony (Sb)-Total 0.00018 0.00015 0.00019 0.00010
Arsenic (As)-Total 0.00030 0.00024 0.00023 0.00035
Barium (Ba)-Total 0.0306 0.0237 0.0336 0.0446
Beryllium (Be)-Total <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Total <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Total 0.064 0.057 0.064 0.041
Cadmium (Cd)-Total <0.00015 <0.00050 <0.0010 0.000296
Calcium (Ca)-Total 157 128 142 231
Chromium (Cr)-Total <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co)-Total <0.00010 0.00160 0.00719 <0.00010
Copper (Cu)-Total 0.00324 0.00442 0.00686 0.00516
Iron (Fe)-Total <0.030 <0.030 0.184 <0.030
Lead (Pb)-Total <0.000050 <0.000050 0.000094 <0.000050
Lithium (Li)-Total <0.00050 <0.00050 0.00126 <0.00050
Magnesium (Mg)-Total 31.1 27.6 34.8 36.4
Manganese (Mn)-Total 0.0239 0.251 1.20 0.00526
Molybdenum (Mo)-Total 0.202 0.320 0.403 0.108
Nickel (Ni)-Total <0.00050 0.00078 0.00357 0.00096
Potassium (K)-Total 2.41 2.36 2.33 2.62
Selenium (Se)-Total 0.0625 0.0736 0.0397 0.0479
Silicon (Si)-Total 3.88 3.31 4.40 5.06
Silver (Ag)-Total <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na)-Total 15.1 14.2 18.3 17.3
Strontium (Sr)-Total 3.12 3.36 4.28 2.75
Thallium (Tl)-Total <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn)-Total <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Total <0.010 0.011 0.017 0.014
Uranium (U)-Total 0.000030 0.000019 0.000082 0.000087
Vanadium (V)-Total <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn)-Total 0.0169 0.0167 0.0747 0.0544

Dissolved Metals
Dissolved Metals Filtration Location LAB LAB LAB LAB
Aluminum (Al)-Dissolved 0.0090 0.0118 0.0270 0.0077
Antimony (Sb)-Dissolved 0.00015 0.00015 0.00017 <0.00010
Arsenic (As)-Dissolved 0.00019 0.00023 0.00011 0.00034
Barium (Ba)-Dissolved 0.0301 0.0233 0.0312 0.0441
Beryllium (Be)-Dissolved <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Dissolved <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved 0.057 0.051 0.062 0.039
Cadmium (Cd)-Dissolved <0.00015 <0.00050 <0.0010 0.000309
Calcium (Ca)-Dissolved 156 128 141 232
Chromium (Cr)-Dissolved <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co)-Dissolved <0.00010 0.00154 0.00659 <0.00010
Copper (Cu)-Dissolved 0.00226 0.00321 0.00477 0.00479
Iron (Fe)-Dissolved <0.030 <0.030 <0.030 <0.030
Lead (Pb)-Dissolved <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Dissolved <0.00050 <0.00050 0.00109 <0.00050
Magnesium (Mg)-Dissolved 30.5 26.8 34.5 37.2
Manganese (Mn)-Dissolved 0.0195 0.244 1.11 0.00473
Molybdenum (Mo)-Dissolved 0.195 0.312 0.393 0.107
Nickel (Ni)-Dissolved <0.00050 0.00078 0.00333 0.00093
Potassium (K)-Dissolved 2.29 2.30 2.19 2.60
Selenium (Se)-Dissolved 0.0612 0.0726 0.0399 0.0491
Silicon (Si)-Dissolved 3.77 3.25 4.10 5.04
Silver (Ag)-Dissolved <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na)-Dissolved 14.4 13.8 17.3 17.1
Strontium (Sr)-Dissolved 3.05 3.26 4.20 2.73
Thallium (Tl)-Dissolved <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn)-Dissolved <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Dissolved <0.010 0.011 0.011 0.013
Uranium (U)-Dissolved 0.000022 0.000016 0.000068 0.000086
Vanadium (V)-Dissolved <0.0010 <0.0010 <0.0010 <0.0010
Zinc (Zn)-Dissolved 0.0147 0.0135 0.0695 0.0546



2013 Seep Sample Program Results

TEMPORARY PAG STOCKPILE

Seep 1 2 3 4 5
Sample Date/Time 30/05/2013 9:42 30/05/2013 9:56 30/05/2013 10:08 30/05/2013 11:03 10/06/2013 10:39

Sample Comments

Sampled water 
flowing into pool 
~3m d/s of dump 
toe. Filled bottles 
w/ DOC 120mL 
amber.

 Sampled flow just 
below dump toe. 
Filled bottles w/ 
DOC 120mL 
amber.

Sampled shallow 
trickle out of till 
"berm" ~20m 
below dump toe. 
Filled bottles w/ 
DOC 120mL 
amber (may have 
picked up some 
TSS).

Sample taken 
from flow into 
roadside ditch. 
Appears till was 
packed against 
toe to prevent 
seep flow. Filled 
bottles w/ DOC 
120mL ambers.

No surface 
flow.Puddles at 
dump toe and d/s.

UTM (10U) - Easting 590829 590784 590785 591016 591072
UTM (10U) - Northing 5823998 5823998 5823764 5823477 5823438

In Situ Parameters
pH 7.23 6.41 6.79 7.88 7.86
Conductivity 736 996 690 899 870
Temperature 4.36 1.3 9.4 4.4 14.5
~Q (L/min) 5 5 3 3 0

Physical Tests
Conductivity 1220 2040 1060 1470
Hardness (as CaCO3) 650 1190 599 829
pH 8.01 7.57 7.87 8.09
Total Suspended Solids 6.8 51.3 24.7 47.3
Total Dissolved Solids 996 1670 841 1100
Turbidity 0.99 37.5 7.21 27.1

Anions and Nutrients
Alkalinity, Total (as CaCO3) 139 289 127 210
Ammonia, Total (as N) 0.0336 0.694 0.538 0.0651
Chloride (Cl) 7.8 17 7.6 19.2
Fluoride (F) 0.28 0.54 0.20 0.23
Nitrate and Nitrite (as N) 31.9 49.6 2.68 34.9
Nitrate (as N) 31.8 26.7 2.67 34.5
Nitrite (as N) 0.066 22.9 0.016 0.336
Total Nitrogen 30.7 45.4 3.17 32.8
Orthophosphate-Dissolved (as P) 0.0536 0.0052 0.0021 0.0070
Phosphorus (P)-Total  Dissolved 0.0666 0.0342 0.0067 0.0088
Phosphorus (P)-Total 0.0739 0.236 0.048 0.0907
Sulfate (SO4) 428 819 469 509

Organic / Inorganic Carbon
Dissolved Organic Carbon 9.05 62.4 9.26 13.3



2013 Seep Sample Program Results

TEMPORARY PAG STOCKPILE

Seep 1 2 3 4 5
Total Metals
Aluminum (Al)-Total 0.174 0.170 0.384 2.87
Antimony (Sb)-Total 0.00042 0.00031 <0.00010 0.00025
Arsenic (As)-Total 0.00093 0.00145 0.00074 0.00213
Barium (Ba)-Total 0.107 0.204 0.102 0.0768
Beryllium (Be)-Total <0.00010 <0.00020 <0.00010 <0.00010
Bismuth (Bi)-Total <0.00050 <0.0010 <0.00050 <0.00050
Boron (B)-Total 0.046 0.058 0.014 0.038
Cadmium (Cd)-Total 0.000039 <0.00040 0.000245 0.000548
Calcium (Ca)-Total 183 361 184 260
Chromium (Cr)-Total <0.00050 <0.00050 <0.00050 0.00311
Cobalt (Co)-Total 0.00026 0.0219 0.00587 0.00242
Copper (Cu)-Total 0.0163 0.0186 0.0199 0.0635
Iron (Fe)-Total 0.464 7.36 2.03 3.44
Lead (Pb)-Total 0.000112 0.00015 0.000175 0.00108
Lithium (Li)-Total 0.00249 0.0044 <0.00050 0.00303
Magnesium (Mg)-Total 34.3 67.3 37.8 45.6
Manganese (Mn)-Total 0.151 9.12 6.35 1.26
Molybdenum (Mo)-Total 0.0510 0.310 0.00254 0.0452
Nickel (Ni)-Total <0.00050 0.0017 0.00080 0.00275
Potassium (K)-Total 4.39 9.93 2.97 3.51
Selenium (Se)-Total 0.143 0.273 0.0363 0.152
Silicon (Si)-Total 7.97 6.92 8.36 12.4
Silver (Ag)-Total 0.000015 0.000029 0.000024 0.000101
Sodium (Na)-Total 15.9 23.4 9.24 16.7
Strontium (Sr)-Total 0.733 1.44 0.751 0.982
Thallium (Tl)-Total <0.000010 <0.000020 <0.000010 0.000022
Tin (Sn)-Total <0.00010 <0.00020 <0.00010 <0.00010
Titanium (Ti)-Total 0.012 0.012 0.023 0.175
Uranium (U)-Total 0.000801 0.00233 0.000074 0.00160
Vanadium (V)-Total 0.0015 0.0023 0.0020 0.0109
Zinc (Zn)-Total 0.0038 0.0322 0.0089 0.0185

Dissolved Metals
Dissolved Metals Filtration Location LAB LAB LAB LAB
Aluminum (Al)-Dissolved 0.0053 0.0117 0.0070 0.427
Antimony (Sb)-Dissolved 0.00046 0.00029 <0.00010 0.00040
Arsenic (As)-Dissolved 0.00068 0.00077 0.00033 0.00074
Barium (Ba)-Dissolved 0.108 0.192 0.0963 0.0521
Beryllium (Be)-Dissolved <0.00010 <0.00020 <0.00010 <0.00010
Bismuth (Bi)-Dissolved <0.00050 <0.0010 <0.00050 <0.00050
Boron (B)-Dissolved 0.048 0.058 0.015 0.041
Cadmium (Cd)-Dissolved 0.000035 <0.00030 0.000218 0.000498
Calcium (Ca)-Dissolved 200 363 180 258
Chromium (Cr)-Dissolved <0.00050 <0.00050 <0.00050 0.00059
Cobalt (Co)-Dissolved 0.00010 0.0210 0.00481 0.00108
Copper (Cu)-Dissolved 0.00660 0.00555 0.00707 0.0252
Iron (Fe)-Dissolved <0.030 0.171 0.041 0.600
Lead (Pb)-Dissolved <0.000050 <0.00010 <0.000050 0.000201
Lithium (Li)-Dissolved 0.00281 0.0042 <0.00050 0.00144
Magnesium (Mg)-Dissolved 36.8 67.5 36.5 44.8
Manganese (Mn)-Dissolved 0.103 8.91 6.11 1.17
Molybdenum (Mo)-Dissolved 0.0556 0.294 0.00210 0.0440
Nickel (Ni)-Dissolved <0.00050 0.0017 0.00062 0.00121
Potassium (K)-Dissolved 4.64 9.79 2.75 3.04
Selenium (Se)-Dissolved 0.155 0.265 0.0351 0.149
Silicon (Si)-Dissolved 8.21 6.57 7.32 8.17
Silver (Ag)-Dissolved <0.000010 <0.000020 <0.000010 0.000039
Sodium (Na)-Dissolved 16.7 23.4 9.02 16.4
Strontium (Sr)-Dissolved 0.783 1.38 0.713 0.980
Thallium (Tl)-Dissolved <0.000010 <0.000020 <0.000010 <0.000010
Tin (Sn)-Dissolved <0.00010 <0.00020 <0.00010 <0.00010
Titanium (Ti)-Dissolved <0.010 <0.010 <0.010 0.031
Uranium (U)-Dissolved 0.000812 0.00227 0.000064 0.00152
Vanadium (V)-Dissolved <0.0010 <0.0020 <0.0010 0.0024
Zinc (Zn)-Dissolved <0.0030 0.0283 0.0062 0.0063



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep 1 2 3 4 5
Sample Date/Time 30/05/2013 9:15 30/05/2013 9:22 30/05/2013 9:30 30/05/2013 0:17 30/05/2013 0:24

Sample Comments Dug a small sump 
and sampled later.

Dug a small sump 
and sampled later.

UTM (10U) - Easting 592124 592107 592100 592086 592071
UTM (10U) - Northing 5822120 5822140 5822202 5822212 5822227
Elevation

In Situ Parameters
pH 7 8 7.9 7.9 8.2
Conductivity 594 724 527 615 696
Temperature 2.4 10 4.5 7.5 3.7
~Q (L/min) 1 4 20 5 3

Physical Tests
Conductivity 525 689 480 578 639
Hardness (as CaCO3) 246 352 230 293 325
pH 7.25 8.11 8.09 8.17 8.19
Total Suspended Solids - - <3.0 18.0 19.3
Total Dissolved Solids - - 321 250 304
Turbidity - - 0.72 12.2 15.3

Anions and Nutrients
Alkalinity, Total (as CaCO3) - - 104 178 217
Ammonia, Total (as N) - - <0.0050 0.0129 0.284
Chloride (Cl) - - 10.0 13.1 17.3
Fluoride (F) - - 0.180 0.114 0.098
Nitrate and Nitrite (as N) - - 12.3 5.72 6.60
Nitrate (as N) - - 12.3 5.71 6.40
Nitrite (as N) - - 0.0093 0.0087 0.198
Total Nitrogen - - 12.0 5.90 6.95
Orthophosphate-Dissolved (as P) - - 0.0190 0.0104 0.0140
Phosphorus (P)-Total  Dissolved - - 0.0209 0.0160 0.0260
Phosphorus (P)-Total - - 0.0238 0.0667 0.0807
Sulfate (SO4) - - 81.8 92.5 78.7

Organic / Inorganic Carbon
Dissolved Organic Carbon - - 2.86 8.60 14.4



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep 1 2 3 4 5
Total Metals
Aluminum (Al)-Total 0.442 0.367 0.0441 0.711 0.417
Antimony (Sb)-Total <0.00010 <0.00010 0.00013 0.00010 <0.00010
Arsenic (As)-Total 0.00031 0.00128 0.00291 0.00182 0.00129
Barium (Ba)-Total 0.0410 0.0366 0.0157 0.0386 0.0380
Beryllium (Be)-Total 0.00014 <0.00010 <0.00010 <0.00010 0.00011
Bismuth (Bi)-Total <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Total 0.027 0.140 0.242 0.076 0.033
Cadmium (Cd)-Total 0.000049 0.000021 0.000014 0.000022 0.000066
Calcium (Ca)-Total 63.5 96.4 67.9 85.6 94.5
Chromium (Cr)-Total <0.00050 <0.00050 0.00072 0.00063 0.00066
Cobalt (Co)-Total 0.00030 0.00060 <0.00010 0.00056 0.00165
Copper (Cu)-Total 0.0216 0.0176 0.00669 0.0314 0.0271
Iron (Fe)-Total 0.341 0.479 0.053 0.689 0.834
Lead (Pb)-Total 0.000137 0.000128 <0.000050 0.000279 0.000166
Lithium (Li)-Total 0.00106 0.00108 0.00215 0.00225 0.00101
Magnesium (Mg)-Total 20.2 26.6 15.6 19.4 20.9
Manganese (Mn)-Total 0.0378 0.230 0.0203 0.0473 1.71
Molybdenum (Mo)-Total 0.0113 0.0113 0.0349 0.0216 0.0172
Nickel (Ni)-Total 0.00053 0.00074 <0.00050 0.00118 0.00103
Potassium (K)-Total 2.10 2.26 1.01 3.60 4.70
Selenium (Se)-Total 0.0705 0.00259 0.0143 0.00808 0.0108
Silicon (Si)-Total 6.63 7.68 12.1 11.9 11.1
Silver (Ag)-Total 0.000029 <0.000010 <0.000010 0.000015 <0.000010
Sodium (Na)-Total 6.34 11.2 7.15 7.43 7.57
Strontium (Sr)-Total 0.312 0.453 0.293 0.394 0.377
Thallium (Tl)-Total <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn)-Total <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Total 0.017 0.025 <0.010 0.050 0.030
Uranium (U)-Total 0.000023 0.000408 0.000493 0.00135 0.000516
Vanadium (V)-Total 0.0012 0.0021 0.0030 0.0035 0.0023
Zinc (Zn)-Total 0.0072 0.0031 <0.0030 0.0049 0.0044

Dissolved Metals
Dissolved Metals Filtration Location LAB LAB LAB LAB LAB
Aluminum (Al)-Dissolved 0.0330 0.0148 <0.0030 0.0222 0.0140
Antimony (Sb)-Dissolved <0.00010 <0.00010 0.00012 <0.00010 <0.00010
Arsenic (As)-Dissolved 0.00015 0.00103 0.00278 0.00142 0.00100
Barium (Ba)-Dissolved 0.0387 0.0329 0.0152 0.0279 0.0340
Beryllium (Be)-Dissolved <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Bismuth (Bi)-Dissolved <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Boron (B)-Dissolved 0.027 0.140 0.232 0.072 0.034
Cadmium (Cd)-Dissolved 0.000047 0.000016 0.000014 0.000016 0.000051
Calcium (Ca)-Dissolved 64.8 97.2 67.2 86.1 96.0
Chromium (Cr)-Dissolved <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
Cobalt (Co)-Dissolved <0.00010 0.00039 <0.00010 <0.00010 0.00131
Copper (Cu)-Dissolved 0.00556 0.00662 0.00391 0.0103 0.00985
Iron (Fe)-Dissolved <0.030 0.074 <0.030 <0.030 0.252
Lead (Pb)-Dissolved <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
Lithium (Li)-Dissolved 0.00089 0.00067 0.00196 0.00149 0.00076
Magnesium (Mg)-Dissolved 20.4 26.5 15.1 19.0 20.8
Manganese (Mn)-Dissolved 0.0208 0.216 0.0180 0.0201 1.69
Molybdenum (Mo)-Dissolved 0.0113 0.0114 0.0340 0.0214 0.0180
Nickel (Ni)-Dissolved <0.00050 0.00053 <0.00050 <0.00050 0.00066
Potassium (K)-Dissolved 2.10 2.19 0.973 3.48 4.39
Selenium (Se)-Dissolved 0.0709 0.00257 0.0140 0.00828 0.0108
Silicon (Si)-Dissolved 6.14 6.99 11.7 10.5 10.5
Silver (Ag)-Dissolved <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Sodium (Na)-Dissolved 6.35 11.4 6.76 7.41 7.26
Strontium (Sr)-Dissolved 0.324 0.456 0.288 0.383 0.390
Thallium (Tl)-Dissolved <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
Tin (Sn)-Dissolved <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
Titanium (Ti)-Dissolved <0.010 <0.010 <0.010 <0.010 <0.010
Uranium (U)-Dissolved <0.000010 0.000405 0.000481 0.00131 0.000510
Vanadium (V)-Dissolved <0.0010 <0.0010 0.0025 0.0015 0.0010
Zinc (Zn)-Dissolved 0.0050 <0.0030 <0.0030 <0.0030 <0.0030



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep
Sample Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters
pH
Conductivity
Temperature
~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

6 7 8 9 10 11 12
30/05/2013 9:45 30/05/2013 10:16 30/05/2013 10:50 30/05/2013 11:06 30/05/2013 11:27 30/05/2013 11:37 30/05/2013 11:56

Filled sample 
bottles with 120ml 
amber.  Multiple 
seeps, sample 
taken from largest 
one.

Multiple seeps, 
sample taken from 
lagest one. 

Full suite.

Sample taken 
from a pond in a 
small gulley with 
no apparent flow.  
Heavy algae.

The sample was 
taken from a pond 
at the toe of the 
road, with no 
apparent flow.  
Heavy algae.

The sample was 
taken from a 
corner of a natural 
gulley.  Heavy 
algae.

591911 591766 591589 591442 591417 591354 591316
5822354 5822445 5822575 5822755 5822823 5822888 5823057

6.9 7.7 7.7 7.4 7.8 7.9 7.5
932 655 929 497 337 369 744
5.8 5.4 1.5 5.3 9 7.9 7
5 40 3.5 Unknown Unknown 7.5 4

871 586 813 444 301 331 675
453 308 411 220 149 161 335
7.81 7.98 7.73 7.41 7.80 7.86 7.71
4.7 14.4 7.0 <3.0 8.0 <3.0 <3.0
537 443 624 318 226 243 492
17.1 17.3 1.87 0.55 2.84 0.96 1.78

220 182 105 119 108 93.3 143
0.279 0.0125 0.0052 0.0168 0.0564 0.0152 0.0113
10.4 4.60 22.4 22.6 17.7 16.5 13.7

<0.20 0.083 <0.20 0.038 0.039 0.048 <0.10
3.77 4.59 13.9 2.57 1.57 3.28 17.3
2.84 4.59 13.8 2.56 1.55 3.28 17.3
0.926 0.0056 0.024 0.0075 0.0186 0.0020 0.0149
5.21 4.60 13.2 3.35 1.83 3.17 16.5

0.0147 0.0132 0.0521 0.0058 <0.0010 0.0034 0.0063
0.0351 0.0207 0.0618 0.0078 0.0057 0.0056 0.0106
0.0964 0.0510 0.0702 0.0155 0.0247 0.0064 0.0183

239 133 272 79.9 30.0 49.2 151

26.0 13.8 8.64 4.83 5.63 4.21 3.92



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

6 7 8 9 10 11 12

0.141 0.926 0.223 0.0179 0.0580 0.0764 0.0911
<0.00010 0.00020 0.00028 <0.00010 <0.00010 <0.00010 0.00013
0.00131 0.00090 0.00094 0.00028 0.00028 0.00027 0.00048
0.0997 0.0564 0.0512 0.0347 0.0232 0.0260 0.0584
0.00015 <0.00010 0.00021 <0.00010 <0.00010 <0.00010 <0.00010

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
0.019 0.022 0.092 0.035 0.019 0.016 0.048

0.000075 0.000043 0.000024 0.000025 0.000022 0.000017 0.000112
133 86.2 118 68.2 49.2 49.3 97.9

0.00072 0.00066 <0.00050 <0.00050 <0.00050 <0.00050 0.00110
0.00960 0.00075 0.00024 <0.00010 <0.00010 <0.00010 0.00044
0.0349 0.0574 0.0216 0.00566 0.0112 0.00704 0.0171
5.55 0.849 0.253 0.031 0.075 0.063 0.159

0.000070 0.000263 0.000091 <0.000050 <0.000050 0.000051 <0.000050
0.00052 0.00146 0.00135 0.00071 0.00111 0.00116 0.00329

27.9 20.7 25.1 11.9 6.97 9.62 23.9
4.52 0.146 0.0434 0.0645 0.00731 0.00348 0.137

0.00929 0.0207 0.0141 0.00425 0.00284 0.00199 0.0118
0.00177 0.00118 <0.00050 <0.00050 <0.00050 <0.00050 0.00063

6.76 2.73 2.73 1.31 0.679 1.01 1.80
0.00865 0.00574 0.0452 0.0250 0.00819 0.0141 0.0254

8.08 8.47 8.49 7.16 7.34 8.08 8.85
0.000027 0.000024 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

11.6 8.37 12.5 5.29 4.96 4.98 10.6
0.605 0.417 0.435 0.179 0.120 0.134 0.352

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
<0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.015 0.054 0.022 <0.010 <0.010 0.011 0.012
0.000620 0.000732 0.000244 0.000027 0.000025 <0.000010 0.000535
0.0035 0.0033 0.0015 <0.0010 <0.0010 <0.0010 0.0016
0.0051 0.0103 0.0031 0.0033 <0.0030 0.0031 0.0066

LAB LAB LAB LAB LAB LAB LAB
0.0601 0.0150 0.0051 0.0037 <0.0030 0.0031 0.0115

<0.00010 0.00017 0.00029 <0.00010 <0.00010 <0.00010 0.00012
0.00100 0.00056 0.00081 0.00025 0.00023 0.00022 0.00036
0.0943 0.0433 0.0483 0.0346 0.0216 0.0256 0.0546

<0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010
<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

0.019 0.022 0.092 0.033 0.018 0.015 0.047
0.000063 0.000032 0.000019 0.000018 0.000019 0.000016 0.000097

135 88.8 122 68.6 48.5 49.0 95.8
<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050
0.00881 0.00017 <0.00010 <0.00010 <0.00010 <0.00010 0.00039
0.0211 0.0261 0.00645 0.00466 0.00783 0.00423 0.0125
3.15 0.035 <0.030 <0.030 <0.030 <0.030 0.031

<0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050 <0.000050
<0.00050 0.00065 0.00106 <0.00050 0.00096 0.00105 0.00316

28.4 20.8 25.7 11.8 6.86 9.42 23.2
3.97 0.101 0.0133 0.0666 0.00370 0.000830 0.128

0.00961 0.0207 0.0142 0.00405 0.00274 0.00190 0.0116
0.00253 0.00056 <0.00050 <0.00050 <0.00050 <0.00050 0.00061

6.73 2.63 2.74 1.26 0.568 0.974 1.73
0.00928 0.00592 0.0455 0.0252 0.00796 0.0137 0.0250

7.85 6.78 8.37 7.07 7.07 7.81 8.46
0.000014 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010

11.5 8.48 12.7 5.02 4.77 4.86 10.1
0.589 0.426 0.426 0.169 0.113 0.129 0.350

<0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010 <0.000010
<0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010 <0.00010

0.012 <0.010 <0.010 <0.010 <0.010 <0.010 <0.010
0.000525 0.000741 0.000239 0.000026 0.000022 <0.000010 0.000528
0.0020 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010 <0.0010
0.0042 0.0051 <0.0030 <0.0030 <0.0030 <0.0030 0.0051



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep
Sample Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters
pH
Conductivity
Temperature
~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

Under Culvert 13 14 15 16 17 18
30/05/2013 12:47 24/06/2013 13:10 24/06/2013 13:18 24/06/2013 13:23 24/06/2013 13:28 24/06/2013 13:40 24/06/2013 13:46

Sample taken 
from water flowing 
under WHR 
culvert.  Difficult to 
assess flow in 
rock armouring.

Some algae in 
sample pool. Seep 
comes out of toe 
in 2 channels

Adjacent small 
seep (assumed to 
be the same 
source) flows out 
at 1L/min.

592143 593503 592279 592300 592341 592443 592458
5822127 58223127 5821744 5821739 5821712 5821601 5821603

1139 1022 1020 1017 1003 1008

8.3 6.4 7.4 7.1 7.1 8.4 8
526 509 414 413 862 1609 2025
8.8 6.4 8 9.3 17 15.6 8.8

Unkown 0 0 0 0 3 3

495 1620 1980
231 925 1210
7.91 8.04 7.96
9.3 15.2 25.8
294 1360 1770
2.87 6.16 4.25

68.3 189 148
<0.0050 0.239 0.114

18.3 <10 <10
0.085 0.43 0.41
1.90 50.8 56.3
1.89 44.1 52.2

0.0061 6.69 4.12
2.03 50.5 54.4

0.0060 0.0013 0.0012
0.0104 0.0132 0.0075
0.0325 0.0586 0.0481

146 602 899

8.17 23.2 11.4



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Under Culvert 13 14 15 16 17 18

0.214 0.103 0.317
<0.00010 0.00050 0.00036
0.00059 0.00150 0.00137
0.0308 0.0883 0.0705

<0.00010 <0.00010 <0.00020
<0.00050 <0.00050 <0.0010

0.032 0.035 0.024
0.000036 0.000239 <0.00050

65.5 268 351
0.00132 <0.00050 0.00074
0.00049 0.00963 0.0107
0.0227 0.0161 0.0176
0.270 0.910 0.965

0.000072 0.000074 0.00016
0.00107 0.00516 0.0039

16.9 48.7 60.9
0.230 4.40 5.28

0.0249 0.0824 0.160
0.00050 0.00226 0.0034

1.75 5.13 1.93
0.00547 0.276 0.631

7.56 6.33 6.03
0.000012 0.000081 <0.000020

9.15 16.9 17.0
0.303 0.859 0.899

<0.000010 <0.000010 <0.000020
<0.00010 <0.00010 <0.00020

0.018 0.018 0.029
0.000188 0.00160 0.00256
0.0015 0.0012 <0.0020
0.201 0.0092 <0.0060

LAB FIELD FIELD
0.0206 0.0104 0.0070

<0.00010 0.00049 0.00036
0.00044 0.00135 0.00117
0.0273 0.0899 0.0699

<0.00010 <0.00010 <0.00020
<0.00050 <0.00050 <0.0010

0.031 0.033 0.023
0.000028 0.000225 <0.00050

65.3 284 376
<0.00050 <0.00050 <0.00050
0.00035 0.00957 0.0105
0.0141 0.0116 0.0111
0.044 0.301 0.131

<0.000050 <0.000050 <0.00010
0.00096 0.00535 0.0034

16.6 52.8 66.4
0.219 4.45 5.48

0.0253 0.0802 0.154
<0.00050 0.00221 0.0030

1.71 5.31 1.98
0.00527 0.304 0.684

7.08 6.32 5.76
<0.000010 0.000014 <0.000020

8.85 17.5 17.3
0.304 0.854 0.864

<0.000010 <0.000010 <0.000020
<0.00010 <0.00010 <0.00020
<0.010 0.013 0.014

0.000191 0.00158 0.00263
<0.0010 <0.0010 <0.0020

0.173 0.0094 0.0086



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep
Sample Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters
pH
Conductivity
Temperature
~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

19 20 Pond 21 22
24/06/2013 13:53 24/06/2013 13:58 24/06/2013 14:05 24/06/2013 14:14 24/06/2013 14:19

No surface flow. 
Inflow ground 
saturated.

Flows out of toe in 
a few streams.

592507 592561 592609 592682 592705
5821596 5821567 5821532 5821482 5821475

1011 1008 1007 1005 1003

8 8.3 7.3 7.8 7.8
782 1313 743 1422 794
4.7 1.5 20.8 3.6 2.6
1.5 5 0 0 6

718 1180 765
375 654 385
8.06 8.01 7.78
21.2 41.8 4.5
510 1000 611
4.25 11.6 1.18

122 75.5 50.4
0.0052 0.0520 0.0156
<2.5 <5.0 <5.0
0.28 0.29 0.25
6.23 25.0 27.7
6.01 24.9 27.6
0.218 0.112 0.073
6.26 24.5 26.9

<0.0010 <0.0010 0.0092
<0.0020 <0.0020 0.0151
0.0480 0.0750 0.0254

244 510 249

5.55 4.32 3.43



2013 Seep Sample Program Results

 WASTE HAUL ROAD

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

19 20 Pond 21 22

0.284 1.39 0.174
0.00041 0.00038 0.00018
0.00163 0.00145 0.00055
0.0307 0.0547 0.0411

<0.00010 <0.00010 <0.00010
<0.00050 <0.00050 <0.00050

0.027 0.028 0.018
<0.00030 <0.00020 0.000073

107 185 105
<0.00050 0.00068 <0.00050
0.00150 0.00206 0.00039
0.0311 0.0588 0.00396
0.450 1.28 0.232

0.000251 0.000346 0.000110
0.00301 0.00656 0.00144

20.2 37.7 26.7
0.859 0.646 0.128
0.113 0.127 0.0512

0.00092 0.00146 0.00067
0.754 1.58 2.03
0.117 0.213 0.134
5.13 9.43 8.09

0.000012 0.000024 <0.000010
11.7 12.5 11.0
0.371 0.572 0.452

<0.000010 <0.000010 <0.000010
<0.00010 <0.00010 <0.00010

0.021 0.090 0.019
0.00283 0.00217 0.000325
0.0022 0.0052 0.0013
0.0060 0.0061 <0.0030

FIELD FIELD FIELD
<0.0030 0.0041 0.0061
0.00043 0.00038 0.00017
0.00156 0.00071 0.00038
0.0287 0.0333 0.0414

<0.00010 <0.00010 <0.00010
<0.00050 <0.00050 <0.00050

0.027 0.026 0.017
<0.00030 <0.00020 0.000063

115 197 109
<0.00050 <0.00050 <0.00050
0.00133 0.00108 0.00019
0.0177 0.00942 0.00229
<0.030 <0.030 <0.030

<0.000050 <0.000050 <0.000050
0.00284 0.00535 0.00136

21.4 39.3 27.4
0.848 0.584 0.109
0.113 0.124 0.0454

0.00064 0.00065 <0.00050
0.729 1.38 1.95
0.136 0.245 0.152
4.91 7.38 7.87

<0.000010 <0.000010 <0.000010
12.0 12.4 10.6
0.373 0.560 0.423

<0.000010 <0.000010 <0.000010
<0.00010 <0.00010 <0.00010
<0.010 0.012 <0.010
0.00285 0.00213 0.000291
<0.0010 <0.0010 <0.0010
0.0055 <0.0030 <0.0030



2013 Seep Sample Program Results

NORTH BELL DUMP

Seep 1 2 3 4
Date/Time 30/05/2013 9:43 30/05/2013 9:53 30/05/2013 10:25 02/07/2013 11:09

Sample Comments

In a wet 
depressional area. 
A tiny bit of snow in 
area.

Will have some 
TSS (shallow 
pond). Puddle from 
dump toe goes to 
ground.

Will have some 
TSS/algae (shallow 
pond). Puddle from 
dump toe goes to 
ground.

Stagnant pond 
starting ~10-15m 
d/s of dump toe.

UTM (10U) - Easting 591741 591703 591497 592387
UTM (10U) - Northing 5824597 5824569 5824101 5824212
Elevation 1149 1152 1155 1138

In Situ Parameters
pH 8.6 8.2 7.8 6.8
Conductivity 478 801 1083 588
Temperature 0.5 0.4 4.4 15.1
~Q (L/min) 0 0 0 0

Physical Tests
Conductivity 712 883
Hardness (as CaCO3) 369 498
pH 7.91 7.36
Total Suspended Solids 106 26.3
Total Dissolved Solids 498 658
Turbidity 108 1.71

Anions and Nutrients
Alkalinity, Total (as CaCO3) 95.0 44.2
Ammonia, Total (as N) 0.0409 0.0077
Chloride (Cl) <2.5 <5.0
Fluoride (F) 0.27 0.23
Nitrate and Nitrite (as N) 9.57 0.860
Nitrate (as N) 9.53 0.860
Nitrite (as N) 0.0364 <0.010
Total Nitrogen 9.57 1.56
Orthophosphate-Dissolved (as P) 0.0951 <0.0010
Phosphorus (P)-Total  Dissolved 0.124 0.0061
Phosphorus (P)-Total 0.333 0.0694
Sulfate (SO4) 246 444

Organic / Inorganic Carbon
Dissolved Organic Carbon 4.86 5.85



2013 Seep Sample Program Results

NORTH BELL DUMP

Seep 1 2 3 4
Total Metals
Aluminum (Al)-Total 2.70 0.0734
Antimony (Sb)-Total 0.00027 0.00021
Arsenic (As)-Total 0.00258 0.00045
Barium (Ba)-Total 0.0696 0.0674
Beryllium (Be)-Total <0.00010 <0.00010
Bismuth (Bi)-Total <0.00050 <0.00050
Boron (B)-Total 0.043 0.024
Cadmium (Cd)-Total 0.000143 0.000015
Calcium (Ca)-Total 114 151
Chromium (Cr)-Total 0.00245 <0.00050
Cobalt (Co)-Total 0.00234 <0.00010
Copper (Cu)-Total 0.134 0.00912
Iron (Fe)-Total 3.19 0.051
Lead (Pb)-Total 0.00143 <0.000050
Lithium (Li)-Total 0.00591 0.00051
Magnesium (Mg)-Total 22.6 21.4
Manganese (Mn)-Total 0.197 0.00655
Molybdenum (Mo)-Total 0.0385 0.0139
Nickel (Ni)-Total 0.00235 <0.00050
Potassium (K)-Total 1.72 1.77
Selenium (Se)-Total 0.0683 0.00640
Silicon (Si)-Total 11.7 4.23
Silver (Ag)-Total 0.000044 <0.000010
Sodium (Na)-Total 8.84 6.74
Strontium (Sr)-Total 0.375 1.03
Thallium (Tl)-Total 0.000011 <0.000010
Tin (Sn)-Total <0.00010 <0.00010
Titanium (Ti)-Total 0.165 0.014
Uranium (U)-Total 0.00160 0.000097
Vanadium (V)-Total 0.0106 <0.0010
Zinc (Zn)-Total 0.0180 <0.0030

Dissolved Metals
Dissolved Metals Filtration Location LAB LAB
Aluminum (Al)-Dissolved 0.0087 0.0229
Antimony (Sb)-Dissolved 0.00024 0.00022
Arsenic (As)-Dissolved 0.00114 0.00033
Barium (Ba)-Dissolved 0.0325 0.0683
Beryllium (Be)-Dissolved <0.00010 <0.00010
Bismuth (Bi)-Dissolved <0.00050 <0.00050
Boron (B)-Dissolved 0.043 0.024
Cadmium (Cd)-Dissolved 0.000101 0.000019
Calcium (Ca)-Dissolved 113 162
Chromium (Cr)-Dissolved <0.00050 <0.00050
Cobalt (Co)-Dissolved 0.00015 <0.00010
Copper (Cu)-Dissolved 0.0255 0.00542
Iron (Fe)-Dissolved <0.030 <0.030
Lead (Pb)-Dissolved <0.000050 <0.000050
Lithium (Li)-Dissolved 0.00379 <0.00050
Magnesium (Mg)-Dissolved 21.3 22.8
Manganese (Mn)-Dissolved 0.0890 0.00713
Molybdenum (Mo)-Dissolved 0.0426 0.0146
Nickel (Ni)-Dissolved <0.00050 <0.00050
Potassium (K)-Dissolved 1.44 1.75
Selenium (Se)-Dissolved 0.0742 0.00697
Silicon (Si)-Dissolved 6.28 3.82
Silver (Ag)-Dissolved <0.000010 <0.000010
Sodium (Na)-Dissolved 8.55 7.04
Strontium (Sr)-Dissolved 0.376 1.11
Thallium (Tl)-Dissolved <0.000010 <0.000010
Tin (Sn)-Dissolved <0.00010 <0.00010
Titanium (Ti)-Dissolved <0.010 0.011
Uranium (U)-Dissolved 0.00168 0.000086
Vanadium (V)-Dissolved 0.0020 <0.0010
Zinc (Zn)-Dissolved 0.0030 <0.0030



2013 Seep Sample Program Results

BOUNDARY DUMP

Seep 1 2
Date/Time 04/06/2013 13:33 04/04/2013 13:49

Sample Comments

Wet spot at dump 
toe. Sample taken 
at puddle ~3m d/s. 
Shallow, leaf littler, 
may be TSS in 
sample.

Sample taken at 
puddle where 
flowing out of 
sump. Maybe 
some alage in 
samples. 
Addditional 
pooling at dump 
toe near seep.

UTM (10U) - Easting 5914860 591906
UTM (10U) - Northing 5825146 5825223
Elevation 1075 1071

In Situ Parameters
pH 7.1 7.9
Conductivity 352 1020
Temperature 7.9 2
~Q (L/min) 0 3

Physical Tests
Conductivity 320 998
Hardness (as CaCO3) 161 526
pH 7.46 7.90
Total Suspended Solids 16.3 <3.0
Total Dissolved Solids 211 728
Turbidity 2.28 0.54

Anions and Nutrients
Alkalinity, Total (as CaCO3) 57.7 142
Ammonia, Total (as N) 0.0195 0.0168
Chloride (Cl) <0.50 <5.0
Fluoride (F) 0.045 0.30
Nitrate and Nitrite (as N) 0.286 0.877
Nitrate (as N) 0.286 0.877
Nitrite (as N) <0.0010 <0.010
Total Nitrogen 1.10 1.04
Orthophosphate-Dissolved (as 
P) 0.0211 0.0201
Phosphorus (P)-Total  
Dissolved 0.0380 0.0283
Phosphorus (P)-Total 0.150 0.0554
Sulfate (SO4) 99.0 438

Organic / Inorganic Carbon
Dissolved Organic Carbon 6.84 5.75



2013 Seep Sample Program Results

BOUNDARY DUMP

Seep 1 2
Total Metals
Aluminum (Al)-Total 0.0298 0.0081
Antimony (Sb)-Total <0.00010 0.00018
Arsenic (As)-Total 0.00024 0.00087
Barium (Ba)-Total 0.0197 0.0369
Beryllium (Be)-Total <0.00010 <0.00010
Bismuth (Bi)-Total <0.00050 <0.00050
Boron (B)-Total 0.053 0.054
Cadmium (Cd)-Total <0.000010 0.000057
Calcium (Ca)-Total 55.1 190
Chromium (Cr)-Total <0.00050 <0.00050
Cobalt (Co)-Total <0.00010 0.00019
Copper (Cu)-Total 0.00309 0.0113
Iron (Fe)-Total 0.052 0.046
Lead (Pb)-Total <0.000050 0.000078
Lithium (Li)-Total <0.00050 0.00179
Magnesium (Mg)-Total 4.93 23.6
Manganese (Mn)-Total 0.0255 0.0341
Molybdenum (Mo)-Total 0.00371 0.0319
Nickel (Ni)-Total <0.00050 <0.00050
Potassium (K)-Total 0.314 1.51
Selenium (Se)-Total 0.00100 0.00479
Silicon (Si)-Total 5.26 6.02
Silver (Ag)-Total <0.000010 <0.000010
Sodium (Na)-Total 2.28 6.03
Strontium (Sr)-Total 0.165 1.85
Thallium (Tl)-Total <0.000010 <0.000010
Tin (Sn)-Total <0.00010 <0.00010
Titanium (Ti)-Total <0.010 0.011
Uranium (U)-Total 0.000024 0.00111
Vanadium (V)-Total <0.0010 <0.0010
Zinc (Zn)-Total <0.0030 <0.0030

Dissolved Metals
Dissolved Metals Filtration 
Location LAB LAB
Aluminum (Al)-Dissolved 0.0055 0.0032
Antimony (Sb)-Dissolved <0.00010 0.00020
Arsenic (As)-Dissolved 0.00020 0.00067
Barium (Ba)-Dissolved 0.0205 0.0336
Beryllium (Be)-Dissolved <0.00010 <0.00010
Bismuth (Bi)-Dissolved <0.00050 <0.00050
Boron (B)-Dissolved 0.051 0.061
Cadmium (Cd)-Dissolved <0.000010 0.000052
Calcium (Ca)-Dissolved 56.2 176
Chromium (Cr)-Dissolved <0.00050 <0.00050
Cobalt (Co)-Dissolved <0.00010 0.00015
Copper (Cu)-Dissolved 0.00213 0.00868
Iron (Fe)-Dissolved 0.038 <0.030
Lead (Pb)-Dissolved <0.000050 <0.000050
Lithium (Li)-Dissolved <0.00050 0.00186
Magnesium (Mg)-Dissolved 5.04 21.0
Manganese (Mn)-Dissolved 0.000591 0.0222
Molybdenum (Mo)-Dissolved 0.00513 0.0328
Nickel (Ni)-Dissolved <0.00050 <0.00050
Potassium (K)-Dissolved 0.494 1.35
Selenium (Se)-Dissolved 0.00079 0.00456
Silicon (Si)-Dissolved 4.58 5.88
Silver (Ag)-Dissolved <0.000010 <0.000010
Sodium (Na)-Dissolved 2.34 5.44
Strontium (Sr)-Dissolved 0.194 1.80
Thallium (Tl)-Dissolved <0.000010 <0.000010
Tin (Sn)-Dissolved <0.00010 <0.00010
Titanium (Ti)-Dissolved <0.010 0.011
Uranium (U)-Dissolved 0.000037 0.00120
Vanadium (V)-Dissolved <0.0010 <0.0010
Zinc (Zn)-Dissolved <0.0030 <0.0030



2013 Seep Sample Program Results

SERDS

Seep 1 2 3 4 5 6
Date/Time 06/06/2013 8:55 06/06/2013 9:01 06/06/2013 9:21 06/06/2013 9:34 06/06/2013 9:43 06/06/2013 9:56

Sample Comments No surface flow.
Will have TSS due 
to shallow samping 
environment.

Will have TSS due 
to shallow sampling 
environment. Not 
able to sample 
multiple adjacent 
seeps (likely all the 
same source).

Water chemistry 
expected to be the 
sample as seeps 2 
and 3.

Comes out of dump 
toe in a few places, 
feeds into major 
pooling. Stinky 
(organic matter in 
pools).

Second similar 
seep ~5 m north - 
similar conditions.

UTM (10U) - Easting 594092 594091 594112 594131 594132 594130
UTM (10U) - Northing 5821661 5821672 5821730 5821777 5821854 5821922
Elevation 989 1010 1011 1012 1014 1016

In Situ Parameters
pH 7.6 8 7.4 7.5 7.5 8.2
Conductivity 702 1622 1663 1633 2025 1317
Temperature 15.8 7.7 15.6 14 9.1 10.9
~Q (L/min) 0 2 1 3 3 1

Physical Tests
Conductivity 1570 1670 2010
Hardness (as CaCO3) 945 939 1170
pH 8.05 7.81 8.00
Total Suspended Solids 525 272 9.0
Total Dissolved Solids 1410 1540 1820
Turbidity 168 134 7.95

Anions and Nutrients
Alkalinity, Total (as CaCO3) 160 57.8 112
Ammonia, Total (as N) 0.115 0.0196 0.0769
Chloride (Cl) <5.0 <5.0 <10
Fluoride (F) 0.34 <0.20 <0.40
Nitrate and Nitrite (as N) 3.00 5.88 6.01
Nitrate (as N) 2.87 5.88 5.98
Nitrite (as N) 0.131 <0.010 0.028
Total Nitrogen 3.93 7.71 6.14
Orthophosphate-Dissolved (as P) 0.0948 <0.0010 0.0186
Phosphorus (P)-Total  Dissolved 0.167 0.0140 0.0357
Phosphorus (P)-Total 0.821 0.521 0.0597
Sulfate (SO4) 823 974 1210

Organic / Inorganic Carbon
Dissolved Organic Carbon 32.5 14.8 14.9



2013 Seep Sample Program Results

SERDS

Seep 1 2 3 4 5 6
Total Metals
Aluminum (Al)-Total 3.73 7.69 0.414
Antimony (Sb)-Total 0.00058 0.00052 0.00057
Arsenic (As)-Total 0.00339 0.00321 0.00126
Barium (Ba)-Total 0.147 0.249 0.105
Beryllium (Be)-Total <0.00010 0.00016 <0.00020
Bismuth (Bi)-Total <0.00050 <0.00050 <0.0010
Boron (B)-Total 0.083 0.062 0.105
Cadmium (Cd)-Total <0.00030 <0.00020 <0.00020
Calcium (Ca)-Total 244 257 339
Chromium (Cr)-Total 0.00558 0.0124 0.00082
Cobalt (Co)-Total 0.00535 0.00385 0.00169
Copper (Cu)-Total 0.0778 0.0424 0.0247
Iron (Fe)-Total 3.87 8.43 0.432
Lead (Pb)-Total 0.00115 0.00210 0.00014
Lithium (Li)-Total 0.0139 0.00790 0.0050
Magnesium (Mg)-Total 63.3 66.1 77.0
Manganese (Mn)-Total 3.40 0.234 0.797
Molybdenum (Mo)-Total 0.219 0.0237 0.232
Nickel (Ni)-Total 0.00448 0.0103 0.0013
Potassium (K)-Total 6.91 6.02 4.30
Selenium (Se)-Total 0.0182 0.0120 0.0266
Silicon (Si)-Total 11.8 15.0 6.00
Silver (Ag)-Total 0.000056 0.000087 0.000028
Sodium (Na)-Total 25.1 24.7 34.3
Strontium (Sr)-Total 7.12 5.58 9.51
Thallium (Tl)-Total 0.000020 0.000037 <0.000020
Tin (Sn)-Total <0.00010 0.00014 <0.00020
Titanium (Ti)-Total 0.178 0.306 0.026
Uranium (U)-Total 0.00296 0.000292 0.00215
Vanadium (V)-Total 0.0110 0.0212 <0.0020
Zinc (Zn)-Total 0.0175 0.0286 <0.0060

Dissolved Metals
Dissolved Metals Filtration Location LAB LAB LAB
Aluminum (Al)-Dissolved 0.0392 0.0308 0.0163
Antimony (Sb)-Dissolved 0.00051 0.00048 0.00061
Arsenic (As)-Dissolved 0.00194 0.00048 0.00107
Barium (Ba)-Dissolved 0.0862 0.172 0.0980
Beryllium (Be)-Dissolved <0.00010 <0.00010 <0.00020
Bismuth (Bi)-Dissolved <0.00050 <0.00050 <0.0010
Boron (B)-Dissolved 0.087 0.058 0.107
Cadmium (Cd)-Dissolved <0.00020 0.000086 <0.00020
Calcium (Ca)-Dissolved 267 267 343
Chromium (Cr)-Dissolved <0.00050 <0.00050 <0.00050
Cobalt (Co)-Dissolved 0.00064 0.00016 0.00053
Copper (Cu)-Dissolved 0.0271 0.00439 0.0157
Iron (Fe)-Dissolved 0.086 <0.030 <0.030
Lead (Pb)-Dissolved <0.000050 <0.000050 <0.00010
Lithium (Li)-Dissolved 0.0103 <0.00050 0.0047
Magnesium (Mg)-Dissolved 67.6 66.0 77.0
Manganese (Mn)-Dissolved 0.847 0.0503 0.366
Molybdenum (Mo)-Dissolved 0.225 0.0242 0.241
Nickel (Ni)-Dissolved 0.00103 0.00113 <0.0010
Potassium (K)-Dissolved 6.84 5.33 4.22
Selenium (Se)-Dissolved 0.0188 0.0122 0.0254
Silicon (Si)-Dissolved 5.86 5.86 5.18
Silver (Ag)-Dissolved 0.000010 <0.000010 <0.000020
Sodium (Na)-Dissolved 25.5 25.3 34.2
Strontium (Sr)-Dissolved 7.43 5.63 9.73
Thallium (Tl)-Dissolved <0.000010 <0.000010 <0.000020
Tin (Sn)-Dissolved <0.00010 <0.00010 <0.00020
Titanium (Ti)-Dissolved 0.014 <0.010 <0.010
Uranium (U)-Dissolved 0.00300 0.000132 0.00234
Vanadium (V)-Dissolved <0.0010 <0.0010 <0.0020
Zinc (Zn)-Dissolved <0.0030 <0.0030 <0.0030



2013 Seep Sample Program Results

SERDS

Seep
Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters
pH
Conductivity
Temperature
~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

7 8 9 10 11 12
06/06/2013 10:03 06/06/2013 10:10 06/06/2013 10:15 06/06/2013 10:21 06/06/2013 10:26 06/06/2013 10:52

Comes out of dump 
toe in a few places.

Water chemistry 
expected to be 
similary to seep 7.

No flow, but ground 
saturated.

Bullrushes 
observed. No flow, 
but ground 
saturated.

Lots of algae 
(some rust 
coloured). Seep 
flows out in a few 
braids - area 
saturated.

Sample taken at 
lower stream 
(collects multiple 
flow points out of 
dump toe from 
same source).

594132 594135 594122 594140 594164 594204
5821948 5821980 5822013 5822092 5822137 5822227

1016 1015 1016 1012 1006 1000

7.9 7.9 7.6 8.6 6.7 8.3
1613 1324 1417 690 880 2040

7 5.9 11.9 9.7 12 15.9
10 5 0 0 5 10

1570 1060 2130
902 541 1210
8.01 7.59 7.98
31.8 148 44.2
1240 843 1840
15.9 159 16.4

104 91.4 102
0.0709 0.390 0.0185
<5.0 <5.0 <10
0.25 <0.20 0.42
12.6 <0.051 38.6
12.5 <0.050 38.4

0.063 <0.010 0.216
12.2 1.32 37.0

0.0674 0.0167 0.0016
0.0879 0.0331 0.0104
0.133 0.272 0.0493
828 522 1170

12.7 13.4 9.39



2013 Seep Sample Program Results

SERDS

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

7 8 9 10 11 12

1.18 2.97 0.740
0.00041 0.00014 0.00080
0.00133 0.00312 0.00081
0.0760 0.157 0.0770

<0.00010 <0.00010 <0.00020
<0.00050 <0.00050 <0.0010

0.112 0.066 0.187
<0.00010 <0.00020 <0.00020

254 160 365
0.00213 0.00478 0.00145
0.00094 0.00901 0.00156
0.0150 0.00792 0.0121
1.12 13.7 0.754

0.000342 0.000735 0.00022
0.00928 0.00304 0.0120

59.0 28.6 72.8
0.401 4.98 0.644
0.168 0.446 0.605

0.00176 0.00482 0.0015
5.01 4.17 4.00

0.0266 0.00071 0.0617
9.15 8.52 5.80

0.000017 0.000031 0.000020
26.6 25.3 38.6
6.08 6.88 11.5

<0.000010 0.000013 <0.000020
<0.00010 <0.00010 <0.00020

0.061 0.107 0.037
0.000980 0.000074 0.00374
0.0037 0.0084 0.0025
0.0066 0.0101 <0.0060

LAB LAB LAB
0.0080 0.0247 0.0079

0.00038 <0.00010 0.00080
0.00091 0.00100 0.00053
0.0630 0.106 0.0704

<0.00010 <0.00010 <0.00020
<0.00050 <0.00050 <0.0010

0.101 0.069 0.181
<0.000070 <0.00020 <0.00020

263 169 366
<0.00050 <0.00050 <0.00050
0.00034 0.00605 0.00096
0.00882 0.00087 0.00607
0.037 0.944 <0.030

<0.000050 <0.000050 <0.00010
0.00717 <0.00050 0.0110

59.4 29.1 72.3
0.112 4.08 0.428
0.158 0.375 0.595

<0.00050 0.00180 <0.0010
4.74 3.74 3.81

0.0261 <0.00050 0.0608
7.22 3.89 4.36

<0.000010 <0.000010 <0.000020
24.3 24.6 37.0
5.73 7.40 11.3

<0.000010 <0.000010 <0.000020
<0.00010 <0.00010 <0.00020

0.013 0.013 <0.010
0.000893 0.000031 0.00372
<0.0010 <0.0010 <0.0020
<0.0030 0.0035 <0.0030



2013 Seep Sample Program Results

SERDS

Seep
Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters
pH
Conductivity
Temperature
~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

13 14 15 16 17
06/06/2013 11:02 06/06/2013 11:11 06/06/2013 11:12 06/06/2013 11:25 06/06/2013 11:36

Water chemistry 
expected to be 
similar to seep 13. 

Wet at dump toe, 
pooling below. No 
surface flow, but 
ground saturated

Puddle at dump 
toe. No flow, but 
ground saturated

594170 594149 594132 594123 594062
5822279 5822307 5822389 5822411 5822493

1000 1001 1005 1008 1017

8.1 8.1 7.9 7.3 7.8
1572 1644 2.21 755 1362
2.9 6.4 1.9 14.2 5.6
600 5 0 0 10

1460 1310
824 729
8.06 7.97
3.4 5.0

1170 1030
0.78 1.39

111 68.9
<0.0050 <0.0050

<5.0 6.4
0.29 <0.20
18.9 6.93
18.9 6.93

<0.010 <0.010
18.0 6.68

0.0067 0.0092
0.0123 0.0168
0.0184 0.0229

718 691

6.24 9.08



2013 Seep Sample Program Results

SERDS

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals
Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

13 14 15 16 17

0.0932 0.0405
0.00067 <0.00010
0.00075 0.00029
0.0506 0.0630

<0.00010 <0.00010
<0.00050 <0.00050

0.076 0.102
<0.00010 <0.000070

252 216
<0.00050 0.00093
0.00036 <0.00010
0.0153 0.0102
0.119 0.044

<0.000050 <0.000050
0.00297 <0.00050

49.3 42.7
0.0874 0.0179
0.164 0.0779

0.00069 0.00052
2.09 2.29

0.0384 0.0550
6.80 5.57

<0.000010 <0.000010
18.2 18.3
2.65 2.77

<0.000010 <0.000010
<0.00010 <0.00010
<0.010 <0.010
0.00234 0.000139
<0.0010 <0.0010
0.0044 0.0052

LAB LAB
0.0045 0.0067

0.00061 <0.00010
0.00062 0.00021
0.0458 0.0622

<0.00010 <0.00010
<0.00050 <0.00050

0.068 0.096
<0.00010 <0.000070

251 220
<0.00050 <0.00050
0.00024 <0.00010
0.00975 0.00700
<0.030 <0.030

<0.000050 <0.000050
0.00246 <0.00050

48.0 43.2
0.0649 0.00605
0.149 0.0783

0.00060 <0.00050
1.97 2.11

0.0375 0.0549
6.51 5.57

<0.000010 <0.000010
17.5 17.4
2.52 2.81

<0.000010 <0.000010
<0.00010 <0.00010
<0.010 <0.010
0.00223 0.000132
<0.0010 <0.0010
<0.0030 0.0036



2013 Seep Sample Program Results

NEZ DUMP

Seep 1 2 Pools 3 4 Pool 5

Date/Time 02/07/2013 13:15 02/07/2013 12:45 02/07/2013 02/07/2013 12:28 02/07/2013 12:10 02/07/2013 13:28 02/07/2013 13:00

Sample Comments Multiple small pools/wets spots at dump toe. Stagnant pool - no sample taken..Adjacent seep with same conductivity (~2L/min).

UTM (10U) - Easting 593992 593946 593947 593930 593909 594007 593372

UTM (10U) - Northing 5822803 5822939 5822965 5822982 5823024 5822700 5824195

Elevation 1007 1001 1002 1003 1002 1018 981

In Situ Parameters

pH 8.1 8 8 7.9 7.2 8.1

Conductivity 2010 2200 2240 2090 1324 334

Temperature 2.6 3.4 6.2 5.9 6.8 6.8

~Q (L/min) 200 200 0 20 20 0 6

Physical Tests
Conductivity 1860 2080 2190 1980 311

Hardness (as CaCO3) 1160 1350 1400 1240 154

pH 7.83 7.84 7.83 7.89 8.11

Total Suspended Solids <3.0 <3.0 3.3 <3.0 6

Total Dissolved Solids 1700 2010 2130 1800 215

Turbidity 1.01 0.46 0.3 0.25 2.06

Anions and Nutrients
Alkalinity, Total (as CaCO3) 56.5 57.8 58.5 86 83.7

Ammonia, Total (as N) <0.0050 <0.0050 <0.0050 <0.0050 <0.0050

Chloride (Cl) <10 <10 <10 <10 <0.50

Fluoride (F) <0.40 0.44 <0.40 0.41 0.2

Nitrate and Nitrite (as N) 15.3 13.8 11.1 5.42 0.23

Nitrate (as N) 15.3 13.8 11.1 5.42 0.23

Nitrite (as N) <0.020 <0.020 <0.020 <0.020 <0.0010

Total Nitrogen 14.5 13.4 12.2 4.3 0.295

Orthophosphate-Dissolved (as P) 0.0033 0.0059 0.0118 0.0132 0.0054

Phosphorus (P)-Total  Dissolved 0.0053 0.0074 0.014 0.0149 0.0071

Phosphorus (P)-Total 0.0064 0.0092 0.0169 0.0181 0.0243

Sulfate (SO4) 1090 1280 1400 1220 70.9

Organic / Inorganic Carbon
Dissolved Organic Carbon 2.91 2.93 4.16 4.1 3.24



2013 Seep Sample Program Results

NEZ DUMP

Seep 1 2 Pools 3 4 Pool 5
Total Metals
Aluminum (Al)-Total 0.0575 0.0736 0.154 0.0661 0.217

Antimony (Sb)-Total 0.00074 0.00068 <0.00020 0.00037 0.00022

Arsenic (As)-Total 0.00029 0.00034 0.00032 0.00031 0.00074

Barium (Ba)-Total 0.0509 0.0506 0.0829 0.0543 0.0226

Beryllium (Be)-Total <0.00020 <0.00020 <0.00020 <0.00020 <0.00010

Bismuth (Bi)-Total <0.0010 <0.0010 <0.0010 <0.0010 <0.00050

Boron (B)-Total 0.109 0.132 0.127 0.155 0.054

Cadmium (Cd)-Total <0.00030 <0.00030 <0.00020 <0.00050 0.000023

Calcium (Ca)-Total 358 410 404 361 51.9

Chromium (Cr)-Total <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cobalt (Co)-Total 0.00077 0.00053 0.00032 <0.00020 0.00016

Copper (Cu)-Total 0.0758 0.0538 0.0155 0.0223 0.0205

Iron (Fe)-Total <0.030 <0.030 0.146 <0.030 0.207

Lead (Pb)-Total <0.00010 <0.00010 <0.00010 <0.00010 0.000092

Lithium (Li)-Total 0.0013 0.0041 0.0012 0.0029 0.00072

Magnesium (Mg)-Total 63.4 76.8 96 72.8 7.01

Manganese (Mn)-Total 0.0939 0.0668 0.0514 0.00519 0.017

Molybdenum (Mo)-Total 0.321 0.563 0.0852 0.325 0.0371

Nickel (Ni)-Total 0.0016 0.0013 0.0012 <0.0010 <0.00050

Potassium (K)-Total 2.2 2.5 3.79 2.67 0.594

Selenium (Se)-Total 0.247 0.201 0.0404 0.0423 0.00945

Silicon (Si)-Total 5.15 4.69 5.62 4.7 6.8

Silver (Ag)-Total <0.000020 <0.000020 <0.000020 <0.000020 <0.000010

Sodium (Na)-Total 22.1 28.6 30.7 26.4 4.11

Strontium (Sr)-Total 3.35 6.52 7.16 7.63 0.665

Thallium (Tl)-Total <0.000020 <0.000020 <0.000020 <0.000020 <0.000010

Tin (Sn)-Total <0.00020 <0.00020 <0.00020 <0.00020 <0.00010

Titanium (Ti)-Total 0.014 0.014 0.019 0.014 0.017

Uranium (U)-Total 0.00158 0.00249 0.000388 0.00188 0.000403

Vanadium (V)-Total <0.0020 <0.0020 <0.0020 <0.0020 0.002

Zinc (Zn)-Total 0.012 0.0113 0.0074 <0.0060 <0.0030

Dissolved Metals

Dissolved Metals Filtration Location LAB LAB LAB LAB LAB

Aluminum (Al)-Dissolved 0.025 0.0228 0.0043 0.0087 0.0084

Antimony (Sb)-Dissolved 0.00068 0.00061 <0.00020 0.00033 0.00017

Arsenic (As)-Dissolved 0.00032 0.00027 <0.00020 0.00028 0.00061

Barium (Ba)-Dissolved 0.0504 0.0497 0.0804 0.0541 0.0188

Beryllium (Be)-Dissolved <0.00020 <0.00020 <0.00020 <0.00020 <0.00010

Bismuth (Bi)-Dissolved <0.0010 <0.0010 <0.0010 <0.0010 <0.00050

Boron (B)-Dissolved 0.105 0.12 0.122 0.148 0.052

Cadmium (Cd)-Dissolved <0.00030 <0.00030 <0.00020 <0.00050 0.00002

Calcium (Ca)-Dissolved 359 411 402 373 50.6

Chromium (Cr)-Dissolved <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

Cobalt (Co)-Dissolved 0.00076 0.0005 <0.00020 <0.00020 <0.00010

Copper (Cu)-Dissolved 0.0652 0.042 0.00389 0.0156 0.011

Iron (Fe)-Dissolved <0.030 <0.030 <0.030 <0.030 <0.030

Lead (Pb)-Dissolved <0.00010 <0.00010 <0.00010 <0.00010 <0.000050

Lithium (Li)-Dissolved <0.0010 0.0035 <0.0010 0.0025 <0.00050

Magnesium (Mg)-Dissolved 63 77.7 95.7 74.6 6.67

Manganese (Mn)-Dissolved 0.0938 0.0641 0.00122 0.00349 0.00719

Molybdenum (Mo)-Dissolved 0.313 0.537 0.0837 0.324 0.0348

Nickel (Ni)-Dissolved 0.0016 0.0013 <0.0010 <0.0010 <0.00050

Potassium (K)-Dissolved 2.23 2.43 3.76 2.65 0.531

Selenium (Se)-Dissolved 0.242 0.193 0.04 0.042 0.00912

Silicon (Si)-Dissolved 5.14 4.6 5.23 4.79 6.18

Silver (Ag)-Dissolved <0.000020 <0.000020 <0.000020 <0.000020 <0.000010

Sodium (Na)-Dissolved 22.5 27.5 30.3 26.1 4.08

Strontium (Sr)-Dissolved 3.22 6.29 6.98 7.49 0.634

Thallium (Tl)-Dissolved <0.000020 <0.000020 <0.000020 <0.000020 <0.000010

Tin (Sn)-Dissolved <0.00020 <0.00020 <0.00020 <0.00020 <0.00010

Titanium (Ti)-Dissolved 0.013 0.013 0.013 0.013 <0.010

Uranium (U)-Dissolved 0.00147 0.00231 0.000369 0.00191 0.00038

Vanadium (V)-Dissolved <0.0020 <0.0020 <0.0020 <0.0020 0.0013

Zinc (Zn)-Dissolved 0.0117 0.0097 0.0048 0.0042 <0.0030



2013 Seep Sample Program Results

NEZ DUMP

Seep

Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters

pH

Conductivity

Temperature

~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

6

02/07/2013 14:20

Water trickles through rock (and goes to ground?) - difficult to tell in slash. Unable to sample. 

593355

5824218

8.1

531

6.1

2



2013 Seep Sample Program Results

NEZ DUMP

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

6



2013 Seep Sample Program Results

NEZ DUMP

Seep

Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters

pH

Conductivity

Temperature

~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

Potential 7 8 9 10 11 12

02/07/2013 02/07/2013 14:37 04/07/2013 11:02 04/07/2013 11:14 04/07/2013 11:35 04/07/2013 11:58 04/07/2303 12:20

Potential seep during wet periods?

593253 593292 593917 593907 593811 593794 593667

5824161 5824329 5823268 5823278 5823508 5823554 5823759

991 979

8.3 7.9 7.9 8.3 8.2 8.3

5.4 1452 1984 1433 1479 1338

7.1 5.8 5.3 5.1 7.2 6.4

0 2 2.5 10 8.5 2 3.5

468 1430 1970 1380 1440 1260

242 850 1240 835 878 757

8.17 7.65 7.79 8.08 8.11 8.09

20 68.7 <3.0 <3.0 42.7 6.7

333 1240 1850 1170 1240 1080

1.54 20 0.37 0.52 11.6 2.16

99.6 87.3 58.3 165 245 159

<0.0050 <0.0050 <0.0050 <0.0050 <0.0050 0.0051

<0.50 <5.0 <10 <5.0 <5.0 <5.0

0.178 <0.20 <0.40 <0.20 <0.20 0.26

0.638 1.58 4.7 1.21 1.11 1.01

0.638 1.58 4.7 1.21 1.11 1.01

<0.0010 <0.010 <0.020 <0.010 <0.010 <0.010

0.687 2.31 4.56 1.25 1.3 1.07

0.0059 0.006 0.0068 0.0102 0.0021 0.0075

0.0072 0.0078 0.0085 0.0118 0.0044 0.0102

0.0329 0.129 0.0102 0.0133 0.0674 0.0184

137 647 1180 681 656 602

3.13 4.27 3.85 4.85 5.2 3.22



2013 Seep Sample Program Results

NEZ DUMP

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

Potential 7 8 9 10 11 12

0.853 0.827 0.0354 0.0196 0.552 0.0578

0.00018 <0.00010 0.00027 0.00019 0.00014 0.00032

0.00095 0.00089 0.00034 0.00041 0.00091 0.0008

0.0369 0.1 0.038 0.0326 0.0407 0.0272

<0.00010 <0.00010 <0.00020 <0.00010 <0.00010 <0.00010

<0.00050 <0.00050 <0.0010 <0.00050 <0.00050 <0.00050

0.07 0.069 0.093 0.061 0.051 0.05

0.000031 <0.00050 <0.00040 <0.000020 0.000141 <0.000070

80.3 244 380 251 275 234

0.00128 0.00134 <0.00050 <0.00050 0.00072 <0.00050

0.0006 0.00227 0.00063 <0.00010 0.00189 <0.00010

0.0246 0.0398 0.059 0.00534 0.0922 0.00589

0.847 1.19 <0.030 <0.030 0.656 0.055

0.000355 0.00057 <0.00010 <0.000050 0.000335 <0.000050

0.00135 <0.00050 0.0041 0.00174 0.0023 0.00219

11 52.7 67.9 45.7 48 44.5

0.0403 1.28 0.134 0.00683 0.592 0.00933

0.0258 0.103 0.432 0.0495 0.0338 0.165

0.00109 0.00606 0.0021 <0.00050 0.00145 <0.00050

0.773 3.18 2.41 2.28 1.95 1.43

0.00428 0.0107 0.043 0.00802 0.00368 0.00623

8.49 5.82 4.18 5.12 6.68 5.14

0.000012 0.00005 <0.000020 <0.000010 0.000092 <0.000010

5.52 13.4 22.6 13.8 13.4 13.3

0.742 2.93 5.5 2.79 2.58 2.79

<0.000010 0.000015 <0.000020 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00020 <0.00010 <0.00010 <0.00010

0.05 0.036 0.014 0.014 0.034 0.015

0.00053 0.000269 0.00268 0.00195 0.00268 0.00509

0.0039 0.004 <0.0020 <0.0010 0.0027 <0.0010

0.0038 0.0071 0.0239 <0.0030 0.0045 <0.0030

LAB LAB LAB LAB LAB LAB

0.0075 0.0037 0.0158 <0.0030 <0.0030 <0.0030

0.00013 <0.00010 0.00025 0.00017 <0.00010 0.00032

0.00047 0.00018 0.00026 0.00036 0.00037 0.00065

0.0235 0.0762 0.0379 0.0319 0.0269 0.024

<0.00010 <0.00010 <0.00020 <0.00010 <0.00010 <0.00010

0.00082 <0.00050 <0.0010 <0.00050 <0.00050 <0.00050

0.068 0.066 0.092 0.058 0.042 0.053

0.000018 <0.000060 <0.00040 <0.000020 0.000021 <0.000070

79.5 250 382 257 271 231

<0.00050 <0.00050 <0.00050 <0.00050 <0.00050 <0.00050

<0.00010 <0.00010 0.00062 <0.00010 <0.00010 <0.00010

0.00651 0.00289 0.0496 0.00439 0.00706 0.00353

<0.030 <0.030 <0.030 <0.030 <0.030 <0.030

<0.000050 <0.000050 <0.00010 <0.000050 <0.000050 <0.000050

<0.00050 <0.00050 0.0042 0.00169 0.00087 0.00222

10.5 54.9 68.7 47.1 48.5 43.7

0.00129 0.00333 0.135 0.00345 0.00169 0.000961

0.0253 0.0869 0.404 0.0499 0.0342 0.154

<0.00050 0.00086 0.0021 <0.00050 <0.00050 <0.00050

0.626 3.19 2.46 2.23 1.82 1.27

0.0041 0.00991 0.0413 0.00816 0.00328 0.00597

6.81 4.63 4.17 5.12 5.58 5.13

<0.000010 <0.000010 <0.000020 <0.000010 <0.000010 <0.000010

5.23 13.7 22.6 14.2 13.7 12.5

0.721 3.01 5.36 2.81 2.57 2.63

<0.000010 <0.000010 <0.000020 <0.000010 <0.000010 <0.000010

<0.00010 <0.00010 <0.00020 <0.00010 <0.00010 0.00011

<0.010 0.013 0.014 0.013 0.013 0.013

0.000501 0.000174 0.00264 0.00193 0.00255 0.00476

0.0013 <0.0010 <0.0020 <0.0010 <0.0010 <0.0010

<0.0030 <0.0030 0.0242 <0.0030 <0.0030 <0.0030



2013 Seep Sample Program Results

NEZ DUMP

Seep

Date/Time

Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation

In Situ Parameters

pH

Conductivity

Temperature

~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

13 14

04/07/2013 12:43 04/07/2013 12:58

593645 593581

5823817 5823900

8.1 7.9

1453 661

6.5 4.8

2.5 4

1370 616

831 318

8.02 7.8

<3.0 <3.0

1180 469

1.73 0.22

203 67.3

<0.0050 <0.0050

<5.0 <0.50

0.26 0.048

1.44 0.551

1.44 0.551

<0.010 <0.0010

1.47 0.606

0.0031 0.0012

0.0045 0.0027

0.0084 0.0036

633 247

3.57 3.97



2013 Seep Sample Program Results

NEZ DUMP

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved

13 14

0.0784 0.0171

0.00026 <0.00010

0.00035 0.00021

0.0154 0.0146

<0.00010 <0.00010

<0.00050 <0.00050

0.048 0.035

<0.000060 <0.000050

263 100

<0.00050 <0.00050

0.00013 0.00012

0.00589 0.00825

0.125 0.033

0.000344 0.000336

0.00213 <0.00050

41.5 16.8

0.11 0.0182

0.116 0.0117

<0.00050 <0.00050

1.32 0.89

0.00706 0.0162

5.75 4.82

<0.000010 <0.000010

12.8 6.9

2.59 0.397

<0.000010 <0.000010

0.00236 0.00352

0.016 <0.010

0.00412 0.000194

<0.0010 <0.0010

<0.0030 0.0041

LAB LAB

<0.0030 <0.0030

0.00024 <0.00010

0.00019 0.00016

0.0139 0.014

<0.00010 <0.00010

<0.00050 <0.00050

0.046 0.033

<0.000050 <0.000050

263 99.9

<0.00050 <0.00050

<0.00010 <0.00010

0.00307 0.00589

<0.030 <0.030

<0.000050 <0.000050

0.00096 <0.00050

42.3 16.6

0.0541 0.00416

0.117 0.0112

<0.00050 <0.00050

1.3 0.859

0.00686 0.0154

5.65 4.78

<0.000010 <0.000010

12.4 6.53

2.67 0.392

<0.000010 <0.000010

<0.00010 0.00025

0.013 <0.010

0.00412 0.000189

<0.0010 <0.0010

<0.0030 0.0031



2013 Seep Sample Program Results

TSF HAUL ROAD

Seep 1 2 3 4 5 6
Date/Time 30/07/2013 12:10 30/07/2013 12:15 30/07/2013 12:23 30/07/2013 12:27 30/07/2013 12:37 30/07/2013 12:50
Sample Comments Ground saturated 

downstream.
Ground saturated 
downstream.

Sample taken of 
one seep branch. 
Possible algae 
contamination.

UTM (10U) - Easting 592902 593348 593406 593438 593456 593490
UTM (10U) - Northing 5821613 5821516 5821490 5821477 5821460 5821447
Elevation 1032 1010 1005 1001 1001 1000
In Situ Parameters
pH (pH) 7.9 7.5 7.8 8
Conductivity (µS/cm) 1123 1419 846 734
Temperature 21.3 18.2 8.4 7.4
~Q (L/min) 0 0 0 0 8 1

Physical Tests
Conductivity 829 698
Hardness (as CaCO3) 407 345
pH 8.02 7.99
Total Suspended Solids 5 4.9
Total Dissolved Solids 665 544
Turbidity (NTU) 0.58 0.98

Anions and Nutrients
Alkalinity, Total (as CaCO3) 109 99.9
Ammonia, Total (as N) 0.0057 <0.0050
Chloride (Cl) <5.0 <2.5
Fluoride (F) 0.75 0.71
Nitrate and Nitrite (as N) 15.4 12.9
Nitrate (as N) 15.4 12.9
Nitrite (as N) <0.010 <0.0050
Total Nitrogen 15.5 13.1
Orthophosphate-Dissolved (as P) 0.0041 0.0044
Phosphorus (P)-Total  Dissolved 0.0079 0.0084
Phosphorus (P)-Total 0.011 0.0106
Sulfate (SO4) 284 225

Organic / Inorganic Carbon
Dissolved Organic Carbon 3.36 2.37



2013 Seep Sample Program Results

TSF HAUL ROAD

Seep 1 2 3 4 5 6
Total Metals
Aluminum (Al)-Total 0.436 0.0297
Antimony (Sb)-Total 0.00286 0.00326
Arsenic (As)-Total 0.00243 0.00211
Barium (Ba)-Total 0.0474 0.0308
Beryllium (Be)-Total <0.00010 <0.00010
Bismuth (Bi)-Total <0.00050 <0.00050
Boron (B)-Total 0.043 0.04
Cadmium (Cd)-Total <0.00015 <0.000050
Calcium (Ca)-Total 123 106
Chromium (Cr)-Total 0.00092 <0.00050
Cobalt (Co)-Total 0.00053 <0.00010
Copper (Cu)-Total 0.0112 0.00211
Iron (Fe)-Total 0.469 <0.030
Lead (Pb)-Total 0.000236 <0.000050
Lithium (Li)-Total 0.00915 0.00866
Magnesium (Mg)-Total 24.4 20.6
Manganese (Mn)-Total 0.174 0.000894
Molybdenum (Mo)-Total 0.0969 0.103
Nickel (Ni)-Total 0.00102 <0.00050
Potassium (K)-Total 1.32 0.459
Selenium (Se)-Total 0.048 0.0325
Silicon (Si)-Total 10.1 10.5
Silver (Ag)-Total 0.000019 <0.000010
Sodium (Na)-Total 11.5 9.35
Strontium (Sr)-Total 0.451 0.362
Thallium (Tl)-Total <0.000010 <0.000010
Tin (Sn)-Total <0.00010 <0.00010
Titanium (Ti)-Total 0.021 <0.010
Uranium (U)-Total 0.00594 0.00574
Vanadium (V)-Total 0.0023 <0.0010
Zinc (Zn)-Total 0.01 <0.0030

Dissolved Metals

Dissolved Metals Filtration Location LAB LAB
Aluminum (Al)-Dissolved <0.0030 0.0039
Antimony (Sb)-Dissolved 0.00287 0.0033
Arsenic (As)-Dissolved 0.00208 0.00216
Barium (Ba)-Dissolved 0.0405 0.0294
Beryllium (Be)-Dissolved <0.00010 <0.00010
Bismuth (Bi)-Dissolved <0.00050 <0.00050
Boron (B)-Dissolved 0.043 0.041
Cadmium (Cd)-Dissolved <0.000060 <0.000050
Calcium (Ca)-Dissolved 124 105
Chromium (Cr)-Dissolved <0.00050 <0.00050
Cobalt (Co)-Dissolved <0.00010 <0.00010
Copper (Cu)-Dissolved 0.00129 0.00075
Iron (Fe)-Dissolved <0.030 <0.030
Lead (Pb)-Dissolved <0.000050 <0.000050
Lithium (Li)-Dissolved 0.00899 0.00905
Magnesium (Mg)-Dissolved 23.9 20
Manganese (Mn)-Dissolved 0.012 0.000298
Molybdenum (Mo)-Dissolved 0.0975 0.0966
Nickel (Ni)-Dissolved <0.00050 <0.00050
Potassium (K)-Dissolved 1.22 0.487
Selenium (Se)-Dissolved 0.0471 0.0315
Silicon (Si)-Dissolved 9.37 10.3
Silver (Ag)-Dissolved <0.000010 <0.000010
Sodium (Na)-Dissolved 11.4 9.27
Strontium (Sr)-Dissolved 0.434 0.342
Thallium (Tl)-Dissolved <0.000010 <0.000010
Tin (Sn)-Dissolved <0.00010 <0.00010
Titanium (Ti)-Dissolved <0.010 <0.010
Uranium (U)-Dissolved 0.00558 0.00583
Vanadium (V)-Dissolved <0.0010 <0.0010
Zinc (Zn)-Dissolved 0.0033 <0.0030
All units in mg/L unless otherwise noted.



2013 Seep Sample Program Results

TSF HAUL ROAD

Seep
Date/Time
Sample Comments

UTM (10U) - Easting
UTM (10U) - Northing
Elevation
In Situ Parameters
pH (pH)
Conductivity (µS/cm)
Temperature
~Q (L/min)

Physical Tests
Conductivity
Hardness (as CaCO3)
pH
Total Suspended Solids
Total Dissolved Solids
Turbidity (NTU)

Anions and Nutrients
Alkalinity, Total (as CaCO3)
Ammonia, Total (as N)
Chloride (Cl)
Fluoride (F)
Nitrate and Nitrite (as N)
Nitrate (as N)
Nitrite (as N)
Total Nitrogen
Orthophosphate-Dissolved (as P)
Phosphorus (P)-Total  Dissolved
Phosphorus (P)-Total
Sulfate (SO4)

Organic / Inorganic Carbon
Dissolved Organic Carbon

7 8 9 10 11 12 13
30/07/2013 13:00 30/07/2013 13:10 30/07/2013 13:21 30/07/2013 13:52 30/07/2013 14:00 30/07/201314:05

Small pool at toe 
of road.

Wet/saturated 
through this area.

Mucky, shallow 
pool (unable to 
take field 
parameters). 
Some algae 593549 593616 593678 593701 593894 593960 Adjacent to seep 12

5821439 5821391 5821359 5821316 5821477 5821502
1000 998 996 994 1014 1013

7.5 8 7.6 7.4 8
1088 666 985 734 650
20.2 6.6 16.1 8.7 7.1

0 3 0 0 2 0 2

637 658
320 315
7.81 7.41
6.2 98.5
475 542
0.88 39.2

93 59.2
<0.0050 <0.0050

2.09 3.71
0.175 0.087
15.6 35
15.6 35

0.0036 0.0081
15.4 35

0.0027 0.0127
0.004 0.0159

0.0098 0.233
179 148

1.48 4.55



2013 Seep Sample Program Results

TSF HAUL ROAD

Seep
Total Metals
Aluminum (Al)-Total
Antimony (Sb)-Total
Arsenic (As)-Total
Barium (Ba)-Total
Beryllium (Be)-Total
Bismuth (Bi)-Total
Boron (B)-Total
Cadmium (Cd)-Total
Calcium (Ca)-Total
Chromium (Cr)-Total
Cobalt (Co)-Total
Copper (Cu)-Total
Iron (Fe)-Total
Lead (Pb)-Total
Lithium (Li)-Total
Magnesium (Mg)-Total
Manganese (Mn)-Total
Molybdenum (Mo)-Total
Nickel (Ni)-Total
Potassium (K)-Total
Selenium (Se)-Total
Silicon (Si)-Total
Silver (Ag)-Total
Sodium (Na)-Total
Strontium (Sr)-Total
Thallium (Tl)-Total
Tin (Sn)-Total
Titanium (Ti)-Total
Uranium (U)-Total
Vanadium (V)-Total
Zinc (Zn)-Total

Dissolved Metals

Dissolved Metals Filtration Location
Aluminum (Al)-Dissolved
Antimony (Sb)-Dissolved
Arsenic (As)-Dissolved
Barium (Ba)-Dissolved
Beryllium (Be)-Dissolved
Bismuth (Bi)-Dissolved
Boron (B)-Dissolved
Cadmium (Cd)-Dissolved
Calcium (Ca)-Dissolved
Chromium (Cr)-Dissolved
Cobalt (Co)-Dissolved
Copper (Cu)-Dissolved
Iron (Fe)-Dissolved
Lead (Pb)-Dissolved
Lithium (Li)-Dissolved
Magnesium (Mg)-Dissolved
Manganese (Mn)-Dissolved
Molybdenum (Mo)-Dissolved
Nickel (Ni)-Dissolved
Potassium (K)-Dissolved
Selenium (Se)-Dissolved
Silicon (Si)-Dissolved
Silver (Ag)-Dissolved
Sodium (Na)-Dissolved
Strontium (Sr)-Dissolved
Thallium (Tl)-Dissolved
Tin (Sn)-Dissolved
Titanium (Ti)-Dissolved
Uranium (U)-Dissolved
Vanadium (V)-Dissolved
Zinc (Zn)-Dissolved
All units in mg/L unless otherwise noted.

7 8 9 10 11 12 13

0.101 1.33
<0.00010 <0.00010
0.00017 0.00069
0.00921 0.0519

<0.00010 <0.00010
<0.00050 <0.00050

0.016 0.017
0.000126 0.000116

83.8 83.7
<0.00050 0.0012
<0.00010 0.00132
0.00343 0.0499
0.098 1.27

<0.000050 0.000517
0.00501 0.00443

29.1 25.9
0.00784 0.0944
0.00441 0.00143

<0.00050 0.00276
1.87 1.59

0.0445 0.0347
9.25 11.6

0.00001 0.000028
5.24 6.12
0.298 0.318

<0.000010 <0.000010
<0.00010 <0.00010

0.011 0.069
0.000148 0.000055
<0.0010 0.0036
0.0074 0.0117

LAB LAB
<0.0030 0.0096

<0.00010 <0.00010
0.00011 0.00011
0.00746 0.0332

<0.00010 <0.00010
<0.00050 <0.00050

0.015 0.018
0.00011 0.000079

81.7 85.3
<0.00050 <0.00050
<0.00010 0.00012
0.00092 0.00519
<0.030 <0.030

<0.000050 <0.000050
0.00481 0.00351

28.1 24.9
0.00462 0.00763
0.00415 0.00124

<0.00050 0.00106
1.82 1.38

0.0423 0.0347
8.78 8.78

<0.000010 <0.000010
5.26 6.33
0.282 0.305

<0.000010 <0.000010
<0.00010 <0.00010
<0.010 <0.010

0.000134 0.000016
<0.0010 <0.0010
0.0063 0.0051
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North Bell Dump 2013 Reclamation Update 

Mount Polley Mining Corporation 
2013 North Bell Dump Reclamation Update 
 

Reclamation Summary 

2011 Reclamation 
 
Between July and October 2011, 11.6 ha the North Bell Dump (NBD) defined as Parcels 1 – 10 was re-
sloped to a 2:1 ratio for long term stability, and 20 cm of manufactured soil containing a 1:2:1 mixture of 
biosolids, soil, and rock, respectively, was applied. Coarse woody debris was then scattered across the 
slope. Parcels 1 – 9 of the dump face was subsequently hydroseeded between October 27 and 
November 8, 2011 by a contractor Any Season Holdings Inc. Parcel 10 (southern-most parcel) was hand 
seeded on November 14, 2011.  
 
The native seed mix applied to the NBD is outlined in Table 1. The seeding was done on snow without 
the use of mulch or adhesive at the prescribed application rate of 35 kg/ha. 
 
Table 1. Native seed mixture applied to the NBD 

Seed %

 Mountain Brome 20

 Native Red Fescue 10

 Rocky Mountain Fescue 15

 Wheatgrass, Bluebunch 25

 Blue Wildrye 25  
 

2012 Reclamation 

In spring 2012, a 1.3 ha Parcel 10 area adjacent to the 2011 reclamation called the “South Triangle” was 

re-sloped.  Glacial till was then spread to a depth of 20 to 40 cm across the surface.  This area was the 

hydro-seeded with native seed mix (35 kg/ha), fertilizer (18-19-18, 75 kg/ha) and fiber mulch. 

Unsuccessful vegetation growth over the 2012 season led to the decision to re-seed the area on October 

23.  

From June 13 to 20, approximately 2.2 ha of the dumps toe had glacial till cast over it. This work was 

completed by Peterson Contracting.  

The hauling of waste rock to the top of the North Bell Dump ceased in July and sloping began shortly 

afterwards.  Re-contouring was completed on the north and south portions of the dump were re-sloped. 

Areas were designated for “features” to add terrain diversity to the slope (Figure 1).  Shallow gullies and 

ridges were shaped.  

Work continued with the preparation of staging areas for the eventual stockpiling, mixing and spreading 

of biosolids.  Class A Annacis biosolids from Metro Vancouver were accepted from May 30 to July 31. 

The biosolids were mixed with an excavator rented from Peterson Contracting at a ratio of 3:1 till to 
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biosolids from June 28 to October 3. This material was applied to a 2.2 ha are entitled Phase 1 (on North 

end of the dump) at a uniform depth of 20 cm, with a final application rate of 138 /ha. Mixed biosolids 

were also applied to a 2.9 ha area entitled Phase 2 (on the South portion of the dump). The soil was 

applied using a horizontal windrow method to increase micro-topography (Figure 2), with an average 

depth of 20 cm. The final application rate was 135 dt/ha. These two parcels were hand-seeded between 

October 17 and 22 at a rate of 35 kg/ha. The seed mix for Parcel 1 is presented in Table 2, while the seed 

mix for Parcel 2 is the same as Table 1, except lupine seed was planted as well.  

The map in Figure 3 shows the location of all the NBD reclamation sites. 

 
Figure 1. Creation of a swale on the NBD 
 

 
Figure 2.  Horizontal windrows on Phase 2 of the NBD 
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Figure 3. Map of the North Bell Dump reclamation areas 
 
 
Table 2. Native seed grasses and forbes mix hand-seeded on Parcel 1 
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Species % 

 Mountain Brome 20 

 Native Red Fescue 10 

 Rocky Mountain Fescue 15 

 Wheatgrass, Bluebunch 25 

 Blue Wildrye 25 

 Junegrass 3 

 Ticklegrass 1 

 Lupinus polyphyllus 0.97 

Fireweed 0.03 

 

2013 Reclamation 

In 2013, a variety of deciduous native species were planted on Parcels 1 – 10 and the South Triangle.  

1000 black cottonwood (800 plug seedlings and 200 seedlings in 6 inch pots) and 800 Sitka alder were 

planted on the 1.3 ha South Triangle. Biodiversity islands were planted on Parcels 1 – 10, containing a 

total of 3800 black cottonwood, 1160 saskatoon, 1160 paper birch, 1160 prickly rose, 1100 trembling 

aspen, and 1000 Sitka alder. 

Unfortunately the trees, ordered from Peels Nursery, did not arrive until June 23.  While an effort was 

made to plant the trees quickly (both by the Mount Polley Environmental Department and Torrent 

Reforestation), 2013 was an extremely dry summer and there was basically no survival on Parcels 1 – 10. 

Due to less competition from grasses and forbes, the survival of the trees on the South Triangle was 

significantly better, although no formal surveys have been completed to date.  

Reclamation using biosolids was continued in 2013 in a joint research project with Metro Vancouver. 

This trial tested alternative biosolids application methods, and will explore reclamation prescriptions 

that promote primary succession of shrubs and trees, with this vegetation not being out-competed by 

dense grass growth (caused by the biosolids nutrient flush). Biosolids were applied at a rate of 107 dt/ha 

to 2.34 ha. They were spread with a bull dozer evenly over the 20 cm till cap on the sloped waste dump, 

and then incorporated by an excavator moving horizontally across the slope with a rake attachment. 

This work was completed by Peterson Contracting in October. An additional 0.47 ha control area with 

only 20 cm of till applied was prepared. Due to an early snowfall, the area was not able to be seeded; re-

vegetation will commence in spring 2014. 

Soil that was stripped from the expanding SERDS dump in August 2012 was spread out on a 2.0 ha area 

adjacent to the Metro Vancouver research parcels.  
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Parcel 1 – 10 Field Assessment: July 17, 2012 

To assess re-vegetative success on the NBD in the first growing season, percent ground cover, percent 

planted species present, and vigor (on a scale of 0 to 5, where 0=very poor, 5 = very good) were 

recorded for 10 metre sections along 7 transects (T1, T2, T3, T4, T5, T5-Upper, and T6) , as shown in 

Figure 4. The assessment extended 1 metre on either side of each transect. These transects were 

selected prior to the field assessment to avoid bias.  

Tables 3 through 9 provide detailed results from the assessment. Note that “zero” metres is at the 

bottom of the slope, and data is presented from transect bottom to top. Table 10 provides average 

results from each transect and for the entire reclaimed parcel. 

 
Figure 4.  NBD assessment transects 
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Table 3. NBD Transect 1 Results 
Site % 

Cover 
% 

Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 10 m 40 40 3 Non-planted species: raspberries, timothy, clover, 
fireweed, thistles, scentless camomile, yellow pea species, 
pigweed, yellow hawkweed, equisetum, dandelion, white 
cockle, pineapple weed, unidentified species 1 and 2 
(photos) - crawling species prominent at top of slope 
Observations: Section was hand seeded and is 
considerably less uniform and less successful growth than 
neighbouring hydroseeded area. (Transect 2). Crawling 
species choking out grasses? 

10 - 20 m 30 40 3 

20 - 30 m 40 25 3 

30 - 40 m 50 40 3 

40 - 50 m 40 40 4 

50 - 60 m 40 40 3 

60 - 70 m 50 40 2 

70 - 80 m 50 30 3 

Table 4. NBD Transect 2 Results 
Site % 

Cover 
% 

Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 10 m 80 90 5 Non-planted species: thistles (sow, canadian), timothy, 
scentless camomile, yellow pea species, clover, fireweed,    
pigweed, yellow hawkweed, pineapple weed, unidentified 
crawling species 2 (photo), white cockle 
Observations: some grasses going to seed. Lower vigor 
plants have a slight yellow hue. 

10 - 20 m 80 90 4 

20 - 30 m 90 80 4 

30 - 40 m 80 80 3 

40 - 50 m 70 80 5 

50 - 60 m 70 60 5 

60 - 70 m 90 80 5 

 
Table 5. NBD Transect 3 Results 

Site % 
Cover 

% 
Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 10 m 70 90 5 Non-planted species: thistles, yellow hawkweed, pigweed, 
scentless camomile (prominant 40 m to top), unidentified 
species 1, 2 and 3 (photos), pineapple weed, raspberry, 
dandelion, yellow pea species, elderberry, fireweed 
Observations: variable growth due to seeding? nutrifor 
and/or soil variability? 

10 - 20 m 20 70 4 

20 - 30 m 25 90 5 

30 - 40 m 20 70 4 

40 - 50 m 70 50 5 

50 - 60 m 10 60 5 

60 - 73 m 70 40 4 

 
Table 6. NBD Transect 4 Results 

Site % 
Cover 

% 
Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 10 m 10 95 3 Non-planted species: thistles, raspberry, pineapple weed, 
dandelion, yellow hawkweed, yellow pea species, 
unidentified species 2 (crawling - photo) 
Observations: plants healthy, but not as tall as other 
transects. Lots of blue, oxidized rock.  

10 - 20 m 5 100 3 

20 - 30 m 60 95 4 

30 - 40 m 50 80 4 
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Table 7.  NBD Transect 5 Results 
Site % 

Cover 
% 

Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 70 m 0 0 0 Observations: no plants on surface. Rocky substrate. Soil 
not viable? Improper biosolid and soil depths (this area 
was a long push from the top for equipment)? 

 
Table 8. NBD Transect 5-Upper Results 

Site % 
Cover 

% 
Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 10 m 40 90 3 Non-planted species: fireweed, pineapple weed, thistle, 
unidentified species 2 (crawling - 2), raspberry, clover 
Observations: some grasses starting to seed. Lower vigor 
(3) due to smaller plants with yellowish hue.  

10 - 20 m 30 90 4 

20 - 30 m 30 95 4 

30 - 40 m 10 100 3 

40 - 50 m 10 95 4 

50 - 60 m 5 90 3 

 
Table 9. NBD Transect 6 Results 

Site % 
Cover 

% 
Planted  
Species 

Planted 
Species  

Vigor (0-5) 

Transect Comments 

0 - 40 m 2 20 3 Non-planted species: fireweed, yellow hawkweed, 
dandelion, clover, thistle, pineapple weed, pigweed, 
raspberry, unidentified species 1 (photo)  
Observations: grasses smaller, less foliage (especially in 
lower portion of transect). Slope levels out from 70 to  
100 m.  

40 - 50 m 20 10 3 

50 - 60 m 15 70 3 

60 - 70 m 15 70 3 

70 - 80 m 70 80 4 

80 - 90 m 70 90 4 

90 - 100 m 70 90 4 

 
Table 10. NBD Average Transect Results 

Transect % Cover % Planted  
Species 

Planted Species  
Vigor (0-5) 

Transect 1 43 37 3.0 

Transect 2 80 80 4.4 

Transect 3 41 67 4.6 

Transect 4 31 93 3.5 

Transect 5 0 0 0.0 

Transect 5U 21 93 3.5 

Transect 6 37 61 3.4 

Average (All Transects) 36 62 3.2 

Average (Excluding T5) 42 72 3.7 
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As shown in Table 10, results differed among transects (i.e. across the slope). Ground cover ranged 
considerably among transects, with averages from 0% to 80%. Overall, the whole area has an average 
cover of 36% (42% if you exclude transects exhibiting zero growth). Transect 5 runs through a portion of 
the dump where little or no growth has been observed.  
 
The abundance of non-planted species varied significantly across the site. Based on the surveyed 
transects (excluding Transect 5, which had no growth), an average of 25% of the vegetation was not 
planted, with individual transect averages ranging from 7% to 63% non-planted species. This vegetation 
that was not planted includes native species, such as ivy, perennial rye-grass, timothy, raspberries, 
clover, fireweed, and equisetum. Unfortunately, there is also strong presence of invasive species, 
including scentless camomile, pigweed, Dalmatian toadflax, pineapple weed, yellow hawkweed, and 
dandelions. 
 
Vigor was typically greater than “3” at all sites. Lower vigor on the site was generally due to less height 
and a yellowish hue to the plants.  
 
No trends were observed in comparing plots along the bottom, middle and top of the slope. In addition, 

no clear correlations were observed between relative ground cover, proportion of planted species, and 

planted species vigor.   

Field Assessment Discussion 

Organisms including bees, ladybugs, a black wasp-like species, butterflies, ants, and spiders were 
observed, indicating that reclamation is progressing and habitats are forming.  
 
The differences in re-vegetation across the slope (between transects) after one year can likely be largely 
attributed to soil quality variability. For example, growth was more uniform in Transect 2, while in 
Transects 5 and 6, it was more irregular. In addition, areas with little to no growth had much rockier soil, 
with virtually no topsoil and very little subsoil. These areas were generally at the lower portion of the 
slope, and likely did not receive the prescribed soil application, as it was a long “push” for equipment. 
Soil variability could also be responsible for the differences in invasive and non-planted species, as 
species and abundance of viable seed in the soil units applied can vary (Figure 5). 
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Figure 5. Variation in species and abundance of non-planted species across the reclaimed slope 
 
Despite the hot weather prior to the assessment, areas exhibiting strong growth showed soil moisture 
just below the surface. Shorter plants and plants with a yellow hue were observed in some transects, 
possibly due to drought and heat (i.e. inability of the soil to hold moisture), and/or a lack of nutrients in 
the soil. The only dead plants observed were on the makeshift hydroseeding access road, where soils 
likely became too compacted. 
 
Another difference observed was that the hand seeded parcel (assessed in Transect 1) showed more 
uneven, irregular growth compared to the neighbouring area (Transects 2 and 3). Findings on the NEZ 
dump, however, showed cover to generally increase and become more homogenous after a second 
season of growth, indicating that cover on the hand-seeded parcel (as well as across the slope), should 

be expected to improve. 
 
The application of woody debris to 
the reclaimed surface proved 
successful and creating improved 
microsites for plants, as did any 
berms or areas surface roughness 
(Figure 6). 
 
 

Figure 6.  Improved growth in microsites created by surface roughtness 
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Recommendations 
 
For the North Bell Dump 
 

 Re-plant deciduous species on Parcels 1 – 10. Consider reducing the vegetative cover around 
tree and shrub microsites to prevent competition and allow for initial establishment.  

 In the poor growth areas on Parcels 1 -10, plant deciduous species (primarily Black Cottonwood, 
Paper Birch, Trembling Aspen, Sitka Alder and Willow) at a high density along with a 
considerable component of lodgepole pine to help restore soil productivity. 

 Continue to monitor results of the South Triangle (no biosolids applied) and compare results 
with the remaining sites to assess effects of biosolids use.  

 
For New Reclamation Sites 
 

 During the design phase, the reclamation surface should be designed with access for 
hydroseeding, etc. to prevent the need for makeshift road construction, which causes soil 
compaction. Any access roads should be ripped up and seeded as reclamation activities 
conclude. Slopes should also be designed with consideration of equipment constraints, and the 
inability to “push” soil long distances.  

 Soil variability plays a key factor in re-vegetative success. To improve future reclamation results, 
the Soil Management Plan (MPMC 2014) should be adhered to, and quality of soil should be 
assess prior to reclamation in order to determine the required amendments.  

 Do a detailed cost comparison of mixing biosolids prior to application (as in 2011 and 212) 
versus on the parcel (as n 2013).  

 Reclamation sites with a rougher surface, contours and debris will exhibit more successful plant 
growth.  Efforts should be made to create natural landforms or features when re-contouring, 
and to use the horizontal windrow approach when applying soil. 

 While hydroseeding may result in more uniform growth in the first year, hand-seeding appears 
to provide sufficient coverage, while being less expensive, and less invasive.  

 



Operational Report – Tree Trial Plots 

Mount Polley Mine Biosolids Applications 

 

1    Introduction 

 

In October 2013, 960 tonnes of Annacis Island WWTP Class A biosolids were applied to 2.34 ha of sloped 

waste rock on the North Bell Dump at Mount Polley Mine. The biosolids were applied at a rate of 107 

dt/ha to five parcels (Parcels 2 – 6) and incorporated into the 20 cm of till that was used to cap the 

waste rock. These applications are part of a reclamation trial to determine the optimum way to promote 

primary successional vegetation establishment (tree growth) on waste rock dumps while using biosolids 

to enhance the soil. The following report details the biosolids application methodology and the 

observations from site visits and inspections. 

 

2    Application Methodology  

The biosolids were staged along the crest of the slope and one parcel was applied with biosolids at a 

time. The correct tonnage of biosolids were measured, using a 980 loader fitted with a Loadrite bucket 

weighing system, and placed at the crest of the slope above parcels 2 through 6. This ensured that the 

correct application rate was achieved. Following this a D6M dozer was used to push the biosolids from 

the crest to the toe of the slope and evenly distribute a layer of biosolids over the whole parcel. The 

dozer then completed horizontal passes across the slope with the blade angled so that the biosolids and 

till were mixed and small windrows were created. 

Once the biosolids had been evenly placed throughout each parcel at the correct application rate, a 330 

excavator was used to incorporate the biosolids into the 20 cm of till. A rake attachment was fitted to 

the excavator and used to flip and stir the soil until sufficient incorporation was achieved (Photo 1).  

 

3    Operations 

On Oct. 8, 2013, Mount Polley and Metro Vancouver staff surveyed the six parcels of the trial using a 

handheld Trimble GPS unit and marked the boundaries of each parcel using wooden stakes. In addition, 

spray paint was used to delineate the sections across the crest of the slope. Each parcel is approximately 

0.468 ha in size. Peterson Contracting Ltd. (Peterson) was the successful proponent of a request for 

proposals and was hired to complete the biosolids applications. Peterson had very little experience with 

handling biosolids so it was assumed that a certain amount of experimentation would be required to 

achieve the desired uniform biosolids application. 

Peterson began staging the biosolids along the crest of the slope on Oct. 8, 2013. Biosolids were moved 

from a temporary stockpile located on the access road immediately to the east of Parcel 6 to the crest of 

the slope using a loader. Parcel 1 (see Map 1) was designated as the control plot so biosolids 

applications started on Parcel 2 on Oct. 9, 2013. The original application methodology tested on this 

parcel involved staging the biosolids along the crest and then pushing them down the slope to form 

three long windrows of biosolids. Following this, the excavator was used to rake out the biosolids and 

incorporate them into the till. This method was found to be inefficient as the relatively large windrows 



of biosolids made it difficult to break up the clumps of biosolids and incorporate them into the till. The 

biosolids tended to get coated with a layer of muddy till but remained in large clumps. As such, the 

application methodology was adjusted to that described above in Section 2. The main difficulties 

encountered during the application were: 

 Wet till: the till was wet and silty which resulted in a very sticky soil that was difficult to 

incorporate biosolids into as the clumps of biosolids did not want to break apart. As such, the 

incorporation involved blending the biosolids into the till to create a grey coloured soil. 

 Large rocks: there were quite a few large rocks in the till which tend to get in the way of the 

dozer and rake. These rocks gathered at the base of the slope and were pushed into piles. 

 Even placement: a bit of experimentation, as detailed above, was required to get the biosolids 

evenly distributed from the crest to the toe of the slope. 

Peterson committed to tracking and reporting on the following: 

 Tonnage applied to each parcel and the loader bucket’s scale calibration accuracy 

 Dates of biosolids application 

 Anomalies pertaining to site conditions, weather or application methodology 

 

A site visit by Metro Vancouver staff on Oct. 17, 2013 found that the biosolids applications appeared to 

be going well, biosolids were being well incorporated and Parcel 2 and 3 were nearly complete. 

Following the completion of all five parcels (Parcels 2 through 6) Mount Polley staff noted that there 

was still a fair amount of biosolids on the ground at the temporary stockpile area. Peterson was directed 

by Metro Vancouver to clean up this area and place the left over biosolids onto the parcels. A loader was 

used to scrape up the biosolids and grade the temporary stockpile site and the biosolids were placed 

evenly along the crest of Parcels 2 through 6. The excavator was used to rake these biosolids into the 

crest of the slope. As a result there was a slightly heavier biosolids application along the first few feet of 

the crest of the slope. This however, was consistent across all five parcels.  

 

4    Post-Application Inspection 

A post-application site inspection was completed by Janelle Hunt (Metro Vancouver) and Gabriel Holmes 

(Mount Polley) on Oct. 30, 2013. Nine test holes were dug, using a tree planting shovel, across the 

application site to determine depth of biosolids incorporation and till placement. Three holes were dug 

in each of the three sections of the slope: top, middle and base. The approximate location of each of 

these test holes is indicated by a red dot on Map 2. Each location was chosen randomly by walking to 

the general area where a test hole was desired and then tossing the shovel. The test hole was then dug 

at the location where the tip of the shovel landed. The hole was advanced until waste rock was 

encountered and then the depth of the till was measured and the test hole was inspected to determine 

the depth of biosolids incorporation into the till. The observations and results from the test holes are 

indicated below in Table 1. 

 

 

 



Table 1: Post-Application Inspection of Biosolids Incorporation 

Test 
Hole 

Parcel 
Location 
on Slope 

Thickness of soil 
layer (till+biosolids)  

Depth of 
Incorporation 

Comments 

1 3 Top 27 - 32 cm 0 - 16 cm 
 

2 2 Top 34 - 36 cm full depth  See photo 3 

3 2 Mid 17 - 25 cm 0 - 15 cm 
 

4 3 Base 46 - 48 cm 0 - 42 cm 
 

5 4 Base 34 - 41 cm full depth  
heavy application rate with 

more biosolids concentrated on 
the top of the till 

6 6 Base 28 - 39 cm full depth  light application rate 

7 5 Mid 26 - 32 cm 0 - 15 cm 
 

8 4 Mid 26 - 45 cm full depth  heavy application rate, photo 4 

9 6 Top 38 - 51 cm 0 - 14 cm 
 

  

The following observations, which may have an impact on the results of the trial, were noted at the time 

of the site inspection: 

 A short section of Parcel 1 that boarders Parcel 2 was compacted by a set of cat tracks (Map 2). 

This could impact vegetation growth in the area due to soil compaction. 

 Overall the biosolids application was fairly even although there were sections that appeared to 

have higher and lower application rates (see Map 2).  

 Parcel 5 and 6 appeared to have steeper slopes than the other parcels.  

 

Overall the biosolids application was completed to the satisfaction of Metro Vancouver.  The application 

was fairly uniform and biosolids were applied right up to the edges of the parcels and fully to the 

boundaries of crest and toe. The incorporation methodology appeared to be effective at incorporating 

the biosolids into the full depth of the till and at a minimum it was always found to be incorporated at 

least into the top 15 cm. 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX A 

PHOTOGRAPHS 
 

 

 

 

 

 

 

 

 

 



 
Photo 1: Excavator incorporating biosolids on the parcels 

 
Photo 2: Close-up of typical biosolids incorporation 



      
Photo 3: Test hole 2, typical incorporation           Photo 4: Test hole 8, heavy application rate 

 
Photo 5: Final biosolids incorporation on Parcels 2, 3 & 4 (crest of slope, looking west) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

APPENDIX B 

MAPS 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Map 1: Biosolids Research Parcels – 2013 and 2014 Application Areas 

 
 

 

 

 

 

 



Map 2: 2013 Biosolids Application Site Anomalies and the Location of Test Holes  

 
Note: the test holes are numbered and indicated by red dots. 
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 WEED MANAGEMENT PLAN – 2014 to Closure 

1.0 Overview 

Due to the area of disturbed ground that is created during mining operations, development of a weed 

management and control program is necessary to prevent weed species from becoming a management 

problem and hindrance to land reclamation on the mine site and associated disturbances.  

Under the Weed Control Act (RSBC 1996), noxious weeds may meet one or more of the following criteria: 

 they aggressively invade natural resources and agricultural crops or are detrimental to them; 

 they are poisonous or injurious to livestock; 

 they are exceptionally difficult to control by standard methods; and 

 there is a need to enforce control to prevent expansion of new invaders. 

This Act also states that every occupier shall control, in accordance with the regulations, noxious weeds 

growing or located on land and premises, and on any other property located on land and premises occupied 

by him.  

The Invasive Species Council of British Columbia defines invasive plants as any invasive alien plant 

species that has the potential to pose undesirable or detrimental impacts on humans, animals or 

ecosystems. 

“Invasive plant species (weeds) can turn productive reclaimed areas into non-productive wastelands 

in a very short time.” (Polster, 2003) 

Invasive plant or noxious weed management and establishment prevention at Mount Polley Mine will 

be addressed by Mount Polley Mining Corporation (MPMC) through development and 

implementation of this Weed Management Plan.  It will be conducted and adapted over the mine 

project life, including the closure phase.  This plan will coincide with the Cariboo Chilcotin Coast 

Invasive Plant Committee’s Regional Strategic Plan, the purpose of which “is to coordinate the efforts 

of all government agencies, industry sectors and individuals land owners in managing current 

infestations, and preventing new ones on the intermixed patchwork of land jurisdictions that they 

manage.”  

 

2.0 Purpose 

The purpose of this plan is: 
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 to control and reduce the spread of weeds, as named in the Weed Control Act and the 

Regional Strategic Plan;  

 evaluate the effectiveness of weed management strategies that are implemented and; 

 adapt management strategies to support the greatest prospect of success based on 

previous experience. 

3.0 Objectives  

The program will include visual monitoring of all disturbed lands at MPMC by Environmental 

Department staff to detect the establishment of weed species.  Third party consultation will be utilized 

for assessments and control when necessary.  The monitoring will be conducted on both re-vegetated 

and un-vegetated disturbed areas to survey for noxious weeds and invasive plants.  More formal weed 

surveys will be conducted annually in late spring/early summer so that plant eradication measures can 

be undertaken prior to seed dispersal in late summer/early fall.  The program will include: 

 surveying and mapping of infestation locations; 

 assessment of the degree of weed growth, distribution, and density present at the infestation 

sites; 

 identification of short and long term management goals; 

 identification of weed species present and control measures on a per site basis; 

 implementation of control measures; 

 assessment of success, and follow-up as required; and 

 to educate the mine managers and personnel about the potential costs of infestation, both 

environmentally and monetarily; and 

 reporting/record keeping. 

4.0   Prevention and Control 

The primary goal involved in managing weed infestations on the project area is to carry out mining 

activities in a manner that prevents or restricts the introduction and spread of weed plants and 

supports the ability to establish desired species during site reclamation activities. 

Mining activities that can facilitate the introduction or spread of weeds include:  

 removal of native vegetation during clearing operations in a manner that exposes soil, and 

thereby removes competition for weed plants, and creates a seed bed which will allow weed 

seed to establish; 
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 topsoil salvage and stockpiling which results in exposed soils (which will be used in 

reclamation activities) at both the stockpiles and the salvage areas; 

 road and power line construction and maintenance activities that disturb sites and create 

exposed soil; 

 movement of machinery related to the above activities that may be carrying weed seeds, 

thereby spreading seed between disturbance sites; and 

 long term exposure of disturbed ground (e.g., inactive waste rock dumps, exposed ground in 

plant site areas). 

MPMC will adopt the following best management practices (BMPs) for preventing weed 

establishment on mine disturbed ground: 

 Minimize soil disturbance during all phases of the mining operation in order to limit the 

availability of exposed, un-vegetated ground to weed seed deposition. 

 Establish a vegetation cover as soon as possible after ground disturbance, as follows: 

o seed ground disturbed due to construction or mining activity with native seed mix for 

erosion protection and weed control. This will include seeding soil stockpiles; water 

management features such as ditches and sediment pond berms; borrow pits; road 

edges; power line access roads and power pole installation sites; inactive sections of 

mill site areas, storage and equipment yards; and generally any disturbed ground 

where weed infestation is a concern; 

o plant trees and shrubs in areas deemed inactive for mining purposes in a timely 

fashion to encourage rapid canopy cover; 

o where warranted, seed areas that are inactive for some time and that are capable of 

supporting vegetation with interim weed control seed mixtures to prevent weed 

establishment.  Areas being actively mined do not require weed control as weed 

species do not have a chance to become established; 

o specify high quality grade seed in the reclamation and interim weed control seed 

mixtures.   Low quality grade seed may contain a higher portion of weed seed in the 

seed lot.  As a minimum, ensure the seed used for re-vegetation is of the grade 

Common #1 Forage Mixture (or better) or Canada No. 1 Ground Cover Mixture. 

o Monitor seeded sites to confirm that adequate colonization with desirable species has 

occurred. 

 Work with contractors and equipment operators to reduce weed seed delivery to disturbance sites, 

as follows: 

o limit traffic through areas known to be infested with weeds; 
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o before moving equipment or vehicles from a weed infestation area to a non-infested 

area, inspect the undercarriage and remove attached plants or wash the undercarriage 

to dislodge any mud, dirt or plant parts prior to leaving infested area, to the greatest 

degree possible; 

o where possible, limit road maintenance to the road surface to retain the vegetated 

areas along roads; 

o keep equipment yards and vehicle storage facilities free of weeds; and 

o train personnel on preventing the spread of weeds by checking and removing seeds 

from clothing and equipment, including contractor equipment leaving the site.  

o Liaise with the Cariboo Chilcotin Coast Invasive Plant Committee (CCCIPC) to keep 

informed of invasive plant species and management strategies in the region and 

ensure our management strategies coincide with their Regional Strategic Plan.  The 

CCCIPC Regional Strategic Plan can be found at 

http://www.cccipc.ca/resources/strategic-plan. 

If the above prevention measures fail and weed plants establish on disturbance sites, physical, 

chemical and biological methods will be utilized to control or eradicate the weed infestations. 

The strategies for managing weeds include: 

 hand weeding or pulling; if plants are hand-pulled, propagules are to be removed from the 

site and disposed of in a way that does not allow the spread of seeds (i.e., burned not 

composted); 

 mowing or cutting; 

 burning; 

 biological control; and 

 herbicide application . 

Any treated sites will be monitored in subsequent years to assess the success of the treatment.  

Biological control agents are natural organisms that can be used to reduce weed populations.  

Typically, they are insects, nematodes, fungi or viruses that infect or invade the weed plants and 

weaken the target weed by decreasing seed production and reducing weed density. 

In the event that weed populations do become established on the mine site, MPMC will utilize one or 

a combination of the above-listed methods to control these infestations.  Use of herbicides will only 

be as a last resort. MPMC will undertake control efforts on weed species that are listed as provincial 

and regional noxious weeds (Table 1), and any other invasive weed plant species that pose a threat to 

humans, animals or ecosystems. 
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Table 1: Weeds Classified as Noxious Within All Regions of B.C. 

 Annual Sowthistle (Sonchus oleraceus) 

 Bohemian Knotweed (Fallopia x bohemica) 

 Bur Chervil (Anthriscus caucalis) 

 Canada Thistle (Cirsium arvense) 

 Common Reed (Phragmites australis subsp. 
australis) 

 Crupina (Crupina vulgaris) 

 Common Toadflax (Linaria vulgaris)  

 Dalmatian Toadflax (Linaria dalmatica) 

 Dense-flowered Cordgrass (Spartina densiflora) 

 Diffuse Knapweed (Centaurea diffusa) 

 Dodder (Cuscuta spp.) 

 English Cordgrass (Spartina anglica) 

 Flowering Rush (Butomus umbellatus) 

 Garlic Mustard (Alliaria petiolata) 

 Giant Hogweed (Heracleum mantegazzianum) 

 Giant Knotweed (Fallopia sachalinensis) 

 Giant Mannagrass / Reed Sweetgrass (Glyceria 
maxima) 

 Gorse (Ulex europaeus) 

 Himilayan Knotweed (Polygonum polystachyum) 

 Hound's-tongue (Cynoglossum officinale) 

 Japanese Knotweed (Fallopia japonica) 

 Jointed Goatgrass (Aegilops cylindrica) 

 Leafy Spurge (Euphorbia esula) 

 Milk Thistle (Silybum marianum) 

 North Africa Grass (Ventenata dubia) 

 Perennial Sowthistle (Sonchus arvensis) 

 Purple Loosestrife (Lythrum salicaria) 

 Purple Nutsedge (Cyperus rotundus) 

 Rush Skeletonweed (Chondrilla juncea) 

 Saltmeadow Cordgrass (Spartina patens) 

 Scentless Chamomile (Matricaria maritima) 

 Smooth Cordgrass (Spartina alterniflora) 

 Spotted Knapweed (Centaurea maculosa) 

 Tansy Ragwort (Senecio jacobaea) 

 Velvetleaf (Abutilon theophrasti) 

 Wild Oats (Avena fatua) 

 Yellow Flag Iris (Iris pseudacorus) 

 Yellow Nutsedge (Cyperus esculentus) 

 Yellow Starthistle (Centaurea solstitialis) 

 

Table 2: Weeds Classified as Noxious Within the Cariboo Regional District 

 Blueweed (Echium vulgare) 

 Burdock (Arctium spp.) 

 Orange Hawkweed (Hieracium aurantiacum) 

 Oxeye Daisy (Chysanthemum leucanthemum) 

 

*BC Weed Control Act 

 

5.0 Reporting and Record Keeping 

Reporting will be done on a project and annual basis.  Each project will require a summary for each 

treatment regime and area.  Maps showing the targeted areas and treatments will accompany the 

summaries.  All of the project summaries will be compiled and reported on in an annual report.  The 

annual report will outline that year’s methodologies and evaluate the efficacy of the treatments and 

propose future recommendations where necessary. 

Weed management contractors will be expected to provide summaries of the activities that they have 

participated in.  They will include details of the treatments, including but not limited to location, 

method, rate of application of herbicide, duration of treatment, weather and total area treated. 

 

6.0 Discussion and Recommendations 

To date MPMC has targeted a number of areas for weed management.  Assessments and treatments, 

including hand pulling and mechanical treatments, have been undertaken with a range of successes.  
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Currently MPMC will be looking at outside services to provide consultation and treatment for the 

future.  Figure 1 outlines areas known to host weeds and other target areas, including soil stockpiles at 

Mount Polley Mine.  These areas will be the highest priority areas for weed management. 
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Figure 1:  MPMC Invasive Plant Management Map 
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 Tree Plot Research Report 2012 

Report in digital format on accompanying CD 
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Introduction and Methods 
 The Mount Polley project is a gold / copper porphyry deposit located in the Fraser 

Plateau physiographic region adjacent to the Quesnel Highlands in central British Columbia, 

approximately 56 km northeast of Williams Lake and 8 km southwest of Likely.  The site is in the 

ICHmk3 Biogeoclimatic Subzone (Interior Cedar-Hemlock moist cool subzone Horsefly Variant) 

and dominated by the 01 site series (false box – knight’s plume).  The area’s mature forests 

consist of western red cedar, subalpine fir, and hybrid spruce.  A minor component of Douglas-

fir, paper birch and lodgepole pine occurs.  The shrub layer is a sparse to moderate cover of false 

box and black huckleberry.  Common forbs consist of wild sarsaparilla, foamflower, queen’s cup, 

bunchberry, twinflower and five-leaved bramble.  The mosses form a nearly continuous carpet of 

red-stem feathermoss, step moss and knight’s plume.   The site’s dominant terrain is moderately 

sloping with deep medium textured morainal soils.   The climate is cool and moist with a total 

annual precipitation estimated to be 856 mm ± 110 mm SD with 30 to 35% of the precipitation as 

snowfall and 40% of the precipitation falling during the summer months.  Mean monthly 

temperatures for Mount Polley range from 13.7°C in July to -10.7°C in January; mean annual 

temperature is 2.6°C ±1.4°C (see 1996 Mt. Polley Reclamation Plan).  Temperature and 

precipitation data are presented for the 2006 to 2012 period in Appendix 5.  The mean 

temperature in this period appears to be 1 to 2oC above this average and precipitation near the 

historic average.  The mining method employed is open pit mining. Mine disturbance at the end 

of 2013 was approximately 186 hectares with expansion plans.  Operational reclamation has 

commenced, but is still in the research stage.  

 The objective of the reclamation research program is to develop the methods, materials 

and protocol for achieving specific end land use objectives for each reclamation unit (see Mount 

Polley Reclamation and Closure Plan).  The implementation of operational research trials 

occurred in the spring of 1998 on top of the East rock disposal site (RDS) (1170-meter dump),at 

Mount Polley. 

Test plots were established in 1998, 1999 and 2000 to evaluate the following variables, 

parameters and components: 

• The depth of topsoil required  to establish a suitable medium for growth given the 

reclamation objectives; 

• The essential ecosystem components required for re-establishing a forested 

ecosystem; 

• The requirements for soil amendments, if any; 

• The suitability of tailings solids as a growth medium; 
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• The suitability and practicality of re-colonization of disturbed areas by native 

species; 

• The selection of tree species for reclamation objectives; 

• The interaction of vegetation competition with tree survival and growth; 

• The extent of metal uptake by vegetation; 

• Vegetation relationships to various soil amendments. 

 
 The research trial for 1998 consisted of 8 treatments and a control (see 1998 Annual 

Reclamation Research Report for a description of the treatments and methodology for 1998).  The 

research trial in 1999 added 4 additional treatments and completed the triplication of Treatment I 

(see 1999 Annual Reclamation Research Report).  The research trial for 2000 added 13 

treatments, 12 of which occurred on the RDS side slope below the dump (see 2000 Annual 

Reclamation Research Report).  No monitoring of these trials occurred during the period of 2001 

to 2005 and the period of 2007 to 2011. The trial was last monitored in 2006; 2012 marks a 

monitoring return.  The monitoring at 2012 will be used to establish how the reclamation research 

trial is differentiating.  The treatment blocks for the 1998 – 1999 trial are 13 by 15 meters (195 

m2) in size.  Each block is separated by 3 meters of non-treated area (see Figure 1). Each 

treatment block was randomly selected and completed in triplicate:  a total of 36 treatment blocks 

were established.  The exception is treatment J (15 cm soil addition plus domestic grasses) which 

was done in duplicate.  The following tables list the treatments that were established on top of the 

1170-meter level of the East RDS: 

Table 1:  Treatments Applied in the 1998 Trial  
Treatment 

Regime 
 

Basic prep.:  
Scarify top of 
rock disposal 
site 

Soil 
added,  
(cm) 

Fertilizer:  
(tea bag) 

Fertilizer: 
Biosolids 
(dT/ha) 

70:30 
Lodgepole pine:  

Douglas-fir 
(stems/ha) 

Domestic 
grasses 
(Kg/ha) 

Native 
grasses 
(Kg/ha) 

A 
control Basic prep. 0   2000 40  

B Basic prep. 15   2000 40  

C Basic prep 15 1 / tree  2000 40  

D Basic prep 15  75 2000 40  

E Basic prep 15  150 2000 40  

F Basic prep 25   2000 40  

G Basic prep 15   2000  40 

H Basic prep 40   2000 40  

I1 Basic prep 65   2000  40 
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Table 2:  Treatments Applied in the 1999 Trial 
Treatment 

Regime 

Basic prep.:  
Scarify top of 
rock disposal 
site 

Soil 
added,  
(cm) 

Tailings 
added, 
(cm) 

Fertilizer:  
Biosolids 
(dT/ha) 

70:30  
Lodgepole pine:  

Douglas-fir 
(stems/ha) 

Domestic 
grasses 
(Kg/ha) 

I2+3 Basic prep. 65   2000 40 

J Basic prep. 15   2000 40 

K Basic prep. 25   2000 40 

L Basic prep. 40   2000 40 

M Basic prep. 20 20 75 2000 40 

 

The research trial for 2000 consisted of establishing 12 treatments on a Rock Disposal Site 

side slope between the 1170 and 1150 meter levels of the East RDS.  This trial is northeast of the 

trial established in 1998, and is directly over the crest of the 1170 dump.  The slope range is from 

3.5:1 to 2.5:1 (28 to 40 %) on an easterly aspect.  The entire slope from the 1170 to 1150 dump 

has been planted within the treatment units.  Due to the contouring, the slope length between 

treatments is variable.  Each treatment is unique, with no replication, and the size of each 

treatment block is approximately 833m2.  Treatment Z was established on the 1170 dump 

adjacent to the main trial and is 40 X 50m in size (2000m2).  Due to industrial activity, Treatment 

Z was destroyed and therefore terminated in 2006.  In the 2000 trial all treatments were planted at 

a ratio 70:30 lodgepole pine to Douglas-fir at 2000 stems/ha.  The following is the listing of 

treatments established in 2000 (see Figure 1): 

Table 3:  Treatments Applied in the 2000 Trial 
Treatment 

Regime 

Basic prep.:  
Scarify top of 
rock disposal 
site 

Soil 
added,  
(cm) 

Dump 
fines 
added, 
(cm) 

Fertilizer:  
Biosolids 
(dT/ha) 

70:30  
Lodgepole pine:  

Douglas-fir 
(stems/ha) 

Dry-seeded 
Domestic 
grasses 
(Kg/ha) 

Hydroseeded 
Domestic 
grasses 
(Kg/ha) 

N Basic prep. 30  50 2000 20  

O Basic prep. 15  50 2000 20  

P Basic prep. 0  50 2000 20  

Q Basic prep. 0  50 2000  20 

R Basic prep. 15  50 2000  20 

S Basic prep. 30  50 2000  20 

T Basic prep. 30   2000  20 

U Basic prep. 15   2000  20 

V Basic prep. 0   2000  20 

W Basic prep. 0   2000 20  

X Basic prep. 15   2000 20  

Y Basic prep. 30   2000 20  

Z Basic prep. 20 20  2000 20  
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Figure 1 Research Plot Plan 2000 Trial 
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Figure 2 Research Plot Plan 1998 - 1999 Trial 
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The planting target for the seedlings was 2000 st/ha with a triangular inter-tree spacing of 

2.4 meters:  species target percentage mixture was 70% lodgepole pine and 30% Douglas-fir.  

The lodgepole pine seedlings were Ministry of Forest stock (PLI PCT313B 1+0; 1998 seedlot 

60297, 1999 seedlot 8497 and 2000 seedlot 31003); while the Douglas-fir was Riverside 

Williams Lake stock (FDI PSB410 1+0 seedlot 14406 for 1998, 1999 and 2000).  The fertilizer 

amendment used was RTI Bio-Paks containing 10 grams/bags; the treatment is 1 bag/seedling.  

The composition of the bag is 16% nitrogen, 6% phosphoric acid (P2O5), 8% potash (K2O), 

2.69% sulfur (S), 0.64% iron (Fe), 0.15% manganese (Mn), and 0.54% zinc (Zn).  The 

formulation also includes humic/acid/lignum matrix, Vitamin B1, and naphthalene acetic acid.  

Biosolid metal composition is given in Appendix 2.  The quality of the biosolids met the 

regulatory guidelines for such material at the period of utilization.  Two native grass seed 

mixtures were used.  For Treatment G, 3 kg of custom seed mix (supplier: Pickseed) was used at 

1 kg/ block.  Species composition is given in Appendix 1.  For Treatment I1, 1 kg of custom 

mixture was used on the one block (supplier: Symbios Research and Restoration).  For 

Treatments I2, I3, J, K, L, and M a domestic mixture was used at 1 kg/block.  On the 2000 

treatments the domestic mixture was spread with a cyclone seeder or hydroseeded at a rate of 20 

kg/ha.  Species composition for the domestic mixture is given in Appendix 1.  

Treatment M is a mixture of salvaged soil, tailings and biosolids on which the seedlings 

did well in 1999; however, due to vigorous vegetative growth of the grass layer in subsequent 

years seedling mortality was high (>90%).  Therefore monitoring of tree growth is limited to a 

few survivors which has narrowed the statistical analysis of this more innovative treatment.  This 

herbaceous response was likely due to an excessive nutrient flush from the biosolids and tailings 

mineralization.  Additional treatments added to the research trial in 2000 were to round out 

additional treatments on the side slopes of the rock disposal site.  
Particle size distribution for the top 50 cm of the rock disposal site is given in Table 4. 

The available water storage capacity estimated for the site is 7 mm / 50 cm of soil.    The material 

on the side slope of the RDS was generally directly dumped and pushed over and re-contoured 

with a large cat, therefore this material is subject to less mechanical aggravation from haul trucks.  

So it is likely composed of fewer fines and will have more coarse fragments with a larger 

proportion of larger fragments.  

 

 

Table 4:  Particle Size Distribution Top 50 cm Rock Disposal Site. 
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DEPTH (CM) Coarse Fragment % (>2mm) Fine Content % (<2mm) 
0 – 10 72.4 27.6 

10 – 20 85.5 14.5 
20 – 30  86.3 13.7 
30 - 50 90.0 10.0 

 

The material used as soil amendment is variable in coarse fragment content and position 

within the soil profile, causing soil properties (chemical, physical) to be variable between 

treatments and treatment replicates.  An estimate of coarse fragment content is used with an 

estimate of soil texture to calculate the available water storage capacity (AWSC) for each 

treatment replicate.  AWSC is the water retained in the soil between the states of field capacity 

and permanent wilting point. AWSC was calculated using SPAW (version 6.02.70) software 

(Keith E. Saxton, USDA Agriculture Research Service).  The soil used for amendment purposes 

came from the adjacent Bell Pit soil stockpiles:  an average particle size distribution for the A and 

B horizons is sand 60%; silt 30% and clay 10%.  The above AWSC calculations used an 

estimated figure of 1% organic matter. See Appendix 3 for an estimate of treatment AWSC. The 

interface of the soil amendment and the material of the RDS is a textural stratification change 

known as a hydrological discontinuity:  this acts as a moisture barrier and leads to a much higher 

field capacity than normally found in free draining soils.  This potential higher field capacity may 

allow the treatments with shallow soil amendments to compensate their limited AWSC, more so 

as the water demand of the juvenile forest stand is still limited.  As the stand matures, greater 

stress will be placed on the soil’s capacity for both nutrient and water supply. 

Site index (SI) is used as an estimate of a forest stand’s potential productivity and reflects 

inherent environmental factors (climate and soil) on the site.  Site Index was calculated using Site 

Tools (version 3.3) (Research Branch, Ministry of Forests, Province of BC). The data was run 

through two models:  the Growth Intercept (GI) Model using tree age at breast height; and the site 

index curve (TA) model using the trees’ total age from seed.  Tree GI model is considered more 

accurate in determination of maximum site productivity, but tree selection for this model is more 

specific (better indicating potential maximum site productivity) while the TA model can be less 

specific which averages the stand productivity over a wider range of sample trees.  Both models 

give an estimated height at a base age of 50 years.  Climatic patterns since 2000 have been within 

the area’s normal climatic variations and the trial mortality and growth should be reflective of the 

site climatic capability for tree growth. 
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Statistical Analysis 

Methods 
 The data collected in the field, which are total height, leader height, diameter at breast 

height (dbh) and tree vigour (Table 5).  Calliper of tree at ground level was recorded for trees that 

have not reach dbh (1.3m).  Trees assessed with Vigour 3 and 4, and with no defects affecting 

tree growth, were assessed for age in years above dbh for growth intercept site index calculations. 

This data was entered in Excel and checked for accuracy and validity (Appendix 6)   Statistics 

were generated in Minitab, Systat and Excel, using basic descriptive statistics, the General Linear 

Model for testing the difference between results of sets of unequal size, correlation and regression 

analysis.  

 Table 5:  Vigour Codes † 
Code Description 

0 Species Dead 
1 Vigour Poor 
2 Vigour Fair 
3 Vigour Good 
4 Vigour Excellent 

 
† Adapted from Northern Interior Vegetation Management Association – Field Research Guide, Table 4.3, p. D-6. 
 

Results 
 Refer to Appendices for a detailed statistical analysis of the collected data on tree 

mortality and growth.  Appendix 4 is a summary of the mean values for total height, leader 

height, dbh and site index.  Appendix 7 is a graphical representation of which trials were 

significantly different when compared to each other.  Appendix is a mortality table of tree 

seedling by treatment regime.  Appendix 9 is frequency chart representation of tree vigour of the 

various treatments of the 2006 data.  Appendix 10 is the Analyses of Variance, calculated using 

the General Linear Model at 95% and 90% confidence intervals.  Regression and correlation 

analysis on height vs. vegetation cover and height vs. AWSC is in Appendix 10.  Mean Site Index 

by treatment is summarized in Appendix 4 and AWSC calculation summary is in Appendix 3.  

Two photos of all treatments were taken (Appendix 12):  the first photo is of the treatment stand; 

the second photo is of the primary ground cover. 

  

Results and Discussion 
 
1998 – 1999 TRIAL – Soil Depth – Productivity. 
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In the 2012 data was collected in the autumn, after the cessation of leader growth and the 

terminal buds were set, for the 1998, 1999 and 2000 trials (tree ages are respectively 16, 15 and 

14 years, total age  from seed).  Certain trends are evident.  The comparative Treatment Regimes 

(T.R.) for soil depth are:  0cm soil -T.R. A; 15cm soil – T.R. B and T.R. J; 25cm soil - T.R. F and 

T.R. K; 40cm soil – T.R. H and T. R I; 65cm soil –  T.R I.  Referring to the statistical analysis, 

mortality tables and vigour charts found in the Appendices the following can be concluded: 

Doulas-fir: 

• In the 1998 and 1999 trials, soil depth of 0cm or planted directly into waste rock 

Douglas-fir had a significantly lower total height and leader length against 

treatments of increasing soil depth (15cm to 65cm).   

• In these trials, Douglas-fir on 15cm and 25cm of soil are significantly shorter in 

total height than treatments with 40cm and 65cm of soil amendment.  No trends 

are evident in leader length or dbh.   

• In the 1998 trial, no significant difference is seen between 15cm and 25cm in 

total height, but leader growth was significantly longer on the 15cm treatment 

over the 25cm. 

• No difference is seen in total height, leader length, and dbh between the 40cm 

and 65cm treatments. 

• When tree height is adjusted to 15 years, treatments with 40 and 65 cm are 

significantly taller than treatments with shallower soil replacement depths (15 to 

25cm). No significance is indicated between the 40 and 65 cm depths. 

• Site Index total age model results for treatments with no soil are significantly 

lower than treatments with soil.  Treatments with 15 and 25 cm of soil are 

generally significantly lower than treatments with 40 and 65 cm. There is no 

difference in site index is seen between 40 and 65cm soil depths. 

• The growth intercept site index model is more selective in sample tree selection 

and biased toward only the better tree and did not show meaningful trends in site 

index and soil depth. 

 

Lodgepole Pine: 

• In the 1998 and 1999 trials, soil depth of 0cm or planted directly into waste rock 

lodgepole pine had significantly lower total height, leader length and dbh against 

treatments of increasing soil depth (15cm to 65cm).   

• Lodgepole pine on 15cm and 25cm of soil are significantly shorter in total height 
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than treatments with 65cm of soil amendment.  No major trends are evident in 

leader length or dbh variables.   

• Lodgepole pine showed a positive growth response by increasing soil depth from 

40 to 65 cm.  The pine planted on 40 cm soil in 1999 showed poor growth 

compared to the 1998 plantation. 

• Height adjusted to age of 15 years differentiates significantly in growth up to 

40cm of soil.  No differences in growth are seen with increasing soil depth 

beyond 40cm. 

• Site index with total age model indicates:  poor site index with no soil; no 

differentiation below 40 cm of soil; trees on 40 cm of soil have significantly 

better productivity than shallow treatments; and the 65 cm soil amendment 

treatment showed no significant increase in site index over the 40 cm treatment. 

• Site index with the growth intercept model indicates mixed results between the 

15 and 25 cm soil amendment treatments; the 40 cm soil depth indicated a 

modest positive response; no significant response was seen between the 40 and 

65 cm soil amendment treatment.  

 

2000 TRIAL – Soil Depth – Productivity. 
 
 For the 2000 data, the comparative treatment regimes for depths are:  for 0cm soil – T.R. 

W; 15cm soil – T.R. X; and 30cm soil  – T.R Y.  All these treatments were dry seeded (20 kg/ha).  

For the sites which were hydroseeded, the comparative treatment regimes are: 0cm – T.R.V; 

15cm – T.R. U; and 30cm – T.R. T.   

 

 Douglas-fir: 
 

• In the 2000 trials, soil depth of 0cm or planted directly into waste rock (T.R. W) 

Douglas-fir had a 98% mortality rate therefore growth data is nonexistent.  T.R. 

V has a lower mortality rate (33%) and showed significantly lower growth (total 

height and leader length than comparable treatments with soil amendments (15 

and 30 cm soil). 

•   Growth Intercept Site Index indicates a significantly higher productivity on sites 

with 30cm soil amendment as compared with sites with no soil. No differences 

are seen in site indexes between the 15 and 30cm soil amendments.  Survival of 

Douglas-fir on the waste rock is low making statistical inferences difficult. 
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Lodgepole Pine: 

• In the 2000 trials, soil depth of 0cm or planted directly into waste rock lodgepole 

pine had significantly lower total height, leader length and dbh against treatments 

of increasing soil depth (15cm to 30cm).   

• No significant difference is noted between the 15 and 30cm soil amendment 

treatments. 

• Total age and growth intercept site index shows significantly lower tree 

productivity on sites with no soil amendment as opposed to sites with 

amendments (15 and 30cm).  No significance is seen between the 15 and 30cm 

soil amendment treatments. 

 
Discussion:  Soil Depth and Productivity. 
 
There is no tree productivity without soil.  A minimum of soil placement of 15cm over the waste 

rock produces a reasonable stand with adequate growth.  Shallow placement of 15 and 25cm of 

soil showed significantly poorer growth than deep soil placement of 40 and 65cm on the 

1998/1999  trials.  These shallow and deeper placements did not differentiate between 15 and 

25cm and 40 and 60cm groupings.   The 2000 trial proved that a minimal soil is required for tree 

survival and adequate growth.  There was no significant tree productivity difference noted 

between 15 and 30cm depths.  No deep (>30cm) soil placements occurred on the 2000 trial.  The 

sites indices are comparable between the 1998/1999 trial and the 2000 trial between comparable 

treatments.  

 

1998 – 1999 TRIAL – Soil Amelioration – Productivity. 
 

In the 2012 data collected in the autumn, after the cessation of leader growth and the 

terminal bud were set, for the 1998, 1999 and 2000 trials (tree ages are respectively 16, 15 and 14 

years, total age from seed).  Certain trends are evident. The comparative Treatment Regimes 

(T.R.) for soil amelioration on the 1998 – 1999 trials are: 15cm soil with no amelioration -T.R. B 

and T.R. J; 15cm soil plus tea bags – T.R. C; 15cm soil plus 75 dT/ha biosolids – T.R. D; 15cm 

soil and 150 dT/ha biosolids - T.R E.  T.R. M consists of a mixture of soil (20cm) plus tailings 

20cm and 75 dT/ha biosolids.  Referring to the statistical analysis, mortality tables and vigour 

histograms found in the Appendices, the following can be concluded: 
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Douglas-fir: 

• The results of the tea bag treatment are significantly lower in total height, leader 

height and dbh in the 1998 data set than the non-treated trees.  The adjusted 15 

year total height data indicates significantly lower growth than non-treated sites.  

• The tea bag treatment (T.R. C) had a significantly lower GI Site Index (18.2m) 

than for non-treated sites (T.R. B & J) GI Site Index 23.m and 24.9m. 

• Biosolid amendments (T.R. D 75 dT/ha, T.R. E 150 dT/ha) were significantly 

greater in total height and dbh, but no difference was seen in leader growth for 

both treatments.   

• The normalized height to 15 years shows a significant positive response to 

biosolid amendment that makes the 15cm soil depth with biosolids comparable in 

growth to a 40cm soil treatment with no biosolids.  

• No significant difference is seen in growth and productivity between the 75 and 

150 dT/ha biosolid treatments. 

• Total age site index indicates a significant positive response to biosolid 

amendments, but less so using GI site indices.  

• The positive significant response of biosolids on 15cm soil is evident as this 

treatment’s growth outpaces deeper soil amendments of 25cm (T.R. F).   

 

Lodgepole Pine: 

• Pine trees show a significantly lower total height, leader length, and dbh with the 

tea bag treatment (T.R. C) over comparable treatments (T.R. B).  

• The tea bag treatment showed a lower GI and total age site index over its 

comparable treatments. 

• Biosolid amendments of 75 dt/ha (T.R. D) led to a significant positive response 

in total height and dbh, but not in the current leader growth.  Amendments of 150 

dt/ha (T.R. E) led to no significant response to any of the growth variables used 

as compared to T.R. B;  however, T.R. D and T.R. E showed significantly better 

growth than T.R. F (25cm soil amendment). 

• The normalized height to 15 years shows a positive response to biosolid 

amendment on some all comparable treatments treatment.  

• TA site index informed of no significant biosolid response against T.R. B but a 

significant response to T.R. G (15cm soil plus native seed), indicating a middling 
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response. The GI site index indicates no significant response against T.R.B but a 

significant response against T.R F and T.R. G. 

• No significance in growth is seen between the 75 dT/ha and 150 dT/ha biosolids 

treatments.   

 

2000 TRIAL – Soil Amelioration – Productivity 
 

The comparative Treatment Regimes (T.R.) for soil amelioration, biosolids 50 dT/ha vs. non-

treatment no amendment (on dry seeded sites), on the 2000 trials are:  N vs. Y; O vs. X; P vs. W.   

For the biosolids vs. non-treatment (on hydroseeded sites) the comparatives are: Q vs. V; R vs. U 

and S vs. T. The soils’ depths are varied; therefore, comparisons are made on comparable 

treatments.  

 

Douglas-fir: 

• The only significance seen in comparative treatments is the combination of 

no soil, hydroseeded, with 50 dT/ha (T.R. Q) which had significantly greater 

growth (tree height, leader length and dbh) than no soil, hydroseeded, with 

no biosolid amendment (T.R. V). 

• Conclusions and meaningful statistical analysis as to the tree productivity 

effects of biosolids is hampered due to poor survival of Douglas-fir on this 

trial. 

 

Lodgepole Pine: 

• No soil, with hydroseeding, and with biosolid amelioration (T.R.Q) had 

significant better growth (tree length, leader length) than the comparable 

treatment without biosolids (T.R. V).  Both treatments have no soil 

amendments; therefore biosolids directly on waste rock improved the 

growing conditions of the trees, but tree growth was still relatively poor. 

•  No soil with dry seeding and with biosolid amelioration (T.R.P) had 

significant better growth (tree length, leader length, dbh) than the comparable 

treatment without biosolids (T.R. W). 

• Biosolids with no soils and dry seeded had a significant increase in total age 

site index over the non-biosolid comparative treatment (17.4m vs. 11.4m).  
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Discussion Soil Amelioration and Productivity. 
 
Tea bag amelioration had an initial two-year positive effect on tree growth; however, there was 

no positive long-term effect, as this treatment is not keeping pace with its cohort of treatments.  In 

the 1998/1999 trials there is generally a positive response to biosolid amelioration, but this 

response in tree growth may have come to an end as no significance in leader length is seen in 

this last round of measurements.  Biosolids showed a more problematic response in the 2000 trial:  

tree mortality is high and no significant response was seen with the soil/biosolid mixtures.  

Biosolids directly onto waste rock showed a significant improvement over the non-biosolid 

treatment, but still not enough to be comparable to soil amendment treatments or meet stand 

productivity targets.  

 

1998 – 1999 – 2000 TRIALS – Revegetation – Productivity. 
 

In the 2012 data collected in the autumn, after the cessation of leader growth and the 

terminal buds were set, for the 1998, 1999 and 2000 trials (tree ages are respectively 16, 15 and 

14 years, total age  from seed).  Certain trends are evident. The comparative Treatment Regimes 

(T.R.) for the 1998 / 1999 trials for revegetation are:  T.R. B and T.R. J - Mount Polley seed mix; 

and T.R. G - native seed mix; all with 15cm soil amendment at a seeding rate of 40Kg/ha.  For 

T.R. I (65cm soil) planted in 1998, the plot was planted with a native plant mixture.  The two 

additional plots to T.R. I planted in 1999 used the Mount Polley seed mixture (see Appendix 1 for 

seed mixture compositions).  For the 2000 trial the comparative treatments for dry seeded vs.. 

hydroseeded are:  0cm soil - T.R. W vs. T.R. V; 15cm - T.R. X vs.. T.R. U; 30cm – T.R. Y vs.. 

T.R. T.  The comparatives with biosolids (50dt/Ha.) are 0cm soil – T.R. P vs.. T.R. Q; 15cm soil 

T.R. O vs. T.R. R; and 30cm soil – T.R. N and T.R. S.  Referring to the statistical analysis, 

mortality tables and vigour histograms found in the Appendices the following can be concluded: 

 

Douglas-fir: 

• No significance in tree growth is seen between comparative treatments in these 

trials. 

• No significance is seen in total age site index and growth intercept site index for 

the 1998/1999 trials. 

• No significance in tree growth is seen between dry seeded and hydroseeded 
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treatments with comparable soil depths and no biosolid amendments. 

• No significance in tree growth is seen between dry seeded and hydroseeded 

treatments with comparable soil depths and with 50 ndt/Ha biosolid amendments. 

• No significance in site index is seen between comparative treatments of 

revegetation on all trials. 

 

 Lodgepole Pine: 

• No significance in tree height and leader growth is seen between comparative 

treatments on the 1998/1999 trial. Domestic seeding had significantly larger dbh 

than the native seeding on these trials. 

• No significance is seen in total and growth intercept age site indices between 

comparative treatments on the 1998/1999 trials. 

• No significance in tree growth is seen between dry seeded and hydroseeded 

treatments with comparable soil depths and no biosolid amendments. 

• No significance in tree growth is seen between dry seeded and hydroseeded 

treatments with comparable soil depths and with 50 dt/Ha biosolid amendments. 

• Only one comparative significance is seen in the 2000 trial of the total site index 

variable. The treatment with no soil, but added 50 dt/ha biosolid and hydroseeded 

(TR Q), had a significantly lower site index (alpha = 0.10) than a comparable 

treatment that was dry seeded (TR P).  

 
Discussion Revegetation and Productivity. 
 
Vegetation seed composition, seeding rates, or application method had no significant affect on 

tree seedling growth.   

 

1998 – 1999 TRIAL – Soil Depth – Mortality. 
 
In the 2012 data collected in the autumn, after the cessation of growth and the terminal buds were 

set, for the 1998, 1999 and 2000 trials (tree ages are respectively 16, 15 and 14 years, total age 

from seed).  Certain trends are evident. The comparative Treatment Regimes (T.R.) for soil depth 

are:  0cm soil -T.R. A; 15cm soil – T.R. B and T.R. J; 25 cm soil - T.R. F and T.R. K; 40 cm soil 

– T.R. H and T.R.L; and 65 cm soil - T.R I.  Referring to the mortality tables and vigour 

histograms found in the appendices the following trends are evident: 
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Doulas-fir: 

• T.R A (trees were planted directly into waste rock) had poor initial survival 

(34%) in 1999; however, these initial survivors managed to hang on to 2012 

and there was a survival rate of 30%, but with poor vigour and growth. 

•  Average mortality among all the comparable treatments is 29.5% by 2012. 

There are no trends as to tree survival with changes to soil depth. The 1999 

trial had above average mortality, a higher mortality rate then the 1998 trial.  

Initial seedling survival is greatly influenced by seedling handling and 

climatic conditions during the first growing season. 

• Up to 2001 the initial survival of Douglas-fir seedlings was fair - the 

comparative T.R. mortality was 14.1%, but by the 2006 survey mortality had 

nearly doubled to 26.6%.  The following 6 years to 2012 has seen the 

mortality stabilize at a low rate.  

 

Figure 3: Douglas-fir Mortality 1998 - 1999 Trials 

 
Lodgepole Pine: 

• Lodgepole pine planted directing into waste rock with no soil had a low 
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survival rate (72% mortality). These survivors are still hanging on (25% 

survival in 2012), but with limited vigour and growth. 

•  Average mortality among all the comparable treatments is 20.1% by 2012. 

There are no trends as to tree survival with changes to soil depth. The 1999 

trial had above average mortality, therefore a higher mortality rate then the 

1998 trial. 

• T.R J and T.R. L are outliers as to mortality in 1999 trials (34.0% and 39.1%  

lodgepole pine mortality respectively and 47.4% and 44.4% Douglas-fir 

mortality), even though the initial three year survival rates were good. There 

is no apparent factor, neither biological nor environmental, to account for this 

observation.  

• The lodepole pine mortality spiked from 2001 (9.2%) to 2006 (19.4%) 

mirroring Douglas-fir, indicating a common factor in tree mortality during 

this period. 

 

Figure 4: Lodgepole Pine Mortality 1998 - 1999 Trials 

 
 

 
 
 
2000 TRIAL – Soil Depth – Mortality. 
 
The following trends are seen in tree seedling mortality with varying mortality on the 2000 Trials. 
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Doulas-fir: 

• On dry seeded sites exclusively the following were the amendment soil 

depths:  T.R. W – 0cm; T.R. X – 15cm; and T.R. Y – 30cm.  There is 98% 

mortality of Douglas-fir seedlings with no soil amendment. There is no 

mortality with 15cm soil amendment and 22% mortality with 30cm soil 

amendment. 

 

Lodgepole pine: 

• On dry seeded sites exclusively the following were the amendment soil 

depths: T.R. W – 0cm, T.R. X – 15cm, and T.R. Y – 30cm.  There is 37.7% 

mortality of lodgepole pine seedlings with no soil amendment. There is 1.7% 

mortality with 15cm soil amendment and 27.5% mortality with 30cm soil 

amendment. 

 

Figure 5: Douglas-fir Mortality 2000 Trials 
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Figure 6: Lodgepole Pine Mortality Trials 

 
 
Discussion Soil Depth and Mortality. 
 
Increasing soil depth, after a minimum of 15cm, had no influence as to tree seedling survival.  

Trees require a minimum of 15cm of soil for survival and growth as survival and productivity is 

poor when planted directly into waste rock.  On this set of comparative plots Douglas-fir 

mortality by 2012 (29.5%) is much higher than lodgepole pine (20.1%).  This may be due to 

Douglas-fir being near its ecological upper elevation limit (1250m) for this region and being more 

susceptible to cold temperatures, especially during the growing season (Klinka,2000).  The higher 

mortality seen on the 1999 trial is likely to be attributed to a high temperature and dry period 

following planting.  Initial three year survival of the seedlings was fair; between Years 3 and 6 

survival was poor, which is unexpected as by this time seedlings should have established 

sufficient foliage and root mass for survival.  Vegetation completion was not a factor on these 

plots and climatic conditions seem normal.  The mortality on this overall trial appears to be 

exceptionally high.  Forest Licencees do not report a high tree seedling mortality rate within the 

ICHmk3 for their plantations.  It is difficult to compare a natural plantation to a reclaimed area, 

and similarly, it is difficult to compare this study to an operational plantation regeneration survey. 

Tolko Industries Ltd. reports within the ICHmk3 an average density of 1103 wsph (well spaced 
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stems per hectare) and 2019 total stems per hectare on their plantations.  This indicates very good 

plantation survival as it is close to original planting densities.  This study indicates higher 

planting stocking is required to compensate high tree seedling mortality on reclaimed mine sites. 

 

1998 – 1999 TRIAL – Soil Amelioration – Mortality. 
 

The comparative Treatment Regimes (T.R.) for soil amelioration on the 1998 – 1999 trials are: 

15cm soil with no amelioration -T.R. B and T.R. J; 15cm soil plus tea bags– T.R. C; 15cm soil 

plus 75 dT/ha biosolids – T.R. D; 15cm soil and 150 dT/ha biosolids .T.R. E. The following are 

observations of tree mortality on comparable soil amelioration treatments: 

 

Doulas-fir: 

• Trees planted with tea bags had a lower initial mortality and to-date have had 

a very good survival rate. 

• Application of 75 dT/ha biosolids had no apparent affect as to survival of tree 

seedlings. 

•  Trees planted on the150 dT/ha biosolids treatment incurred an especially 

high mortality in their initial growing season. 

 

Lodgepole pine: 

• Tea bags made a significant difference in improving tree seedling survival. 

• Both biosolid treatments had increased mortality (75 dT/ha – 17.9%, 150 

dT/ha – 26.5%) over the control 4.9% mortality. For these biosolid 

treatments the initial year mortality was especially high. 

 

2000 TRIAL – Soil Amelioration – Mortality. 
 

One-half of the trial is treated with biosolids (T.R. N to T.R. S) and the other half of the 

trial does not have any biosolid amelioration.  These two halves are set up as mirror images of 

each other; therefore, the comparable treatment to T.R. N is T.R. Y; T.R. O –T.R. X; T.R. P – 

T.R. W; T.R. Q – T.R. V; T.R. R – T.R U and T.R. S –T.R. T. 

 

 

Table 6: Mortality % of comparable treatment groups for Year 2000 Trial 
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 Douglas-fir Lodgepole Pine 

Year 2000 2001 2006 2012 2000 2001 2006 2012 

Biosolids All 20.5% 44.3% 83.4% 87.3% 13.1% 33.7% 56.9% 70.9% 
No Biosolids All 6.4% 7.3% 12.6% 31.8% 4.4% 5.6% 5.5% 17.1% 
Biosolids +S* 23.2% 42.4% 79.5% 85.6% 13.1% 34.9% 48.9% 74.9% 
No Biosolids +S* 1.4% 2.1% 6.2% 40.0% 0.9% 1.2% 1.8% 22.3% 
Biosolids +HS** 17.8% 46.2% 87.2% 88.9% 13.0% 32.5% 64.9% 66.9% 
No Biosolids 

+HS**  11.4% 12.6% 18.9% 23.7% 7.8% 10.0% 9.1% 11.9% 

Hydroseeded All 14.6% 29.4% 53.1% 56.3% 10.4% 21.2% 37.0% 39.4% 

Dry Seeded All 12.3% 22.3% 42.9% 62.8% 7.0% 18.0% 25.4% 48.6% 
* Dry Seeded ** Hydroseeded 

 

 The observations regarding the biosolid amelioration treatment (50 dT/ha) are: 

 

Doulas-fir: 

• The half of the trial with biosolids (T.R. N, O, P, Q, R, & S) compared to its 

mirror image without biosolids (T.R. T, U, V, W, X, &Y) shows a mortality 

of 87.3% for the biosolids group as compared to 31.8% mortality for the non-

biosolid group.  

• For the sub-group treatment of dry seeded, the biosolids (T.R. N, O, P) vs. 

the non-biosolids (T.R. W, X, Y), the biosolid group had a mortality of 

85.6% vs. 40% for the non-biosolid group. 

• For the sub-group treatment of hydoseeded, the comparative biosolid group 

(T.R. Q, R, S) had a tree seedling mortality of 88.9% vs. 23.7% for the non-

biosolid group (T.R. T, U,V). 

 

Lodgepole pine: 

• The half of the trial with biosolids (T.R. N, O, P, Q, R, & S) compared to its 

mirror image without biosolids (T.R. T, U, V, W, X, &Y) shows a mortality 

of 70.9% for the biosolids group as compared to 17.1% mortality for the non-

biosolid group.  
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• For the sub-group treatment of dry seeded, the biosolids (T.R. N, O, P) vs. 

non-biosolids (T.R. W, X, Y), the biosolid group had a mortality of 74.9% 

vs. 22.3% for the non-biosolid group. 

• For the hydoseeded comparative groups, the biosolid group (T.R. Q, R, S) 

had a tree seedling mortality of 66.9% vs. 11.9% for the non-biosolid group 

(T.R. T, U, V). 

• . 

Figure 7: Douglas-fir Mortality 2000 Trials by Treatment Groups 
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Figure 8: Lodgepole Pine Mortality Trials by Treatment Group 

 
 

Discussion: 
 

Biosolids appear to have a negative effect on overall tree seedling survival.  In the 1998 

Trial Douglas-fir survival was not affected by 75 dT/ha of biosolids, but this amount was adverse 

to lodgepole pine survival.  Both species were adversely affected by the 150 dt/ha on the 1998 

trial.  In the 2000 trial the lesser amount of 50 dT/ha was able to adversely affect both Doulas-fir 

and Lodgepole pine survival.  Complete, or near complete, plantation failure occurred on much of 

the 2000 Trial with biosolids used as an amendment.  On 2000 trial, general plantation failure did 

not occur at the end of the initial growing season but started on the following (2001) growing 

season and it appeared to pick up between 2001 and 2006 (8 year old seedlings).  Overall, there 

appears to have been an initial seedling reaction in the second growing season, then the seedling 

mortality rate picked up and continued till the 2006 monitoring of these sites.  During the period 

of 2006 to 2012 the rate generally leveled off.  The initial seedling mortality in the first year may 

be attributed to NH3 but it is difficult to attribute later years to toxicity, as free NH3 should have 

only a short-term exposure.  

Biosolids amelioration may have promoted luxury consumption of nitrogen by subjected 

plants resulting in lush growth and consequent susceptibility to cold damage. Mortality due to 

poor tree stock, poor stock handling or planting technique would occur early while a majority of 
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the mortality occurred after two growing seasons.   No significant mortality is attributed to 

diseases or pests in any trials.  Only one Treatment Regime (T.R. M) resulted in a significant 

vegetation (grass and forbs) competition for tree survival.  Otherwise, vegetation did not appear 

to have a significant influence of tree growth and survival.   

 

1998 – 1999 – 2000 TRIALS – Revegetation – Mortality 
 

In the 2012 data collected in the autumn, after the cessation of leader growth and the 

terminal buds were set for the 1998, 1999 and 2000 trials (tree ages are respectively 16, 15 and 14 

years, total age  from seed).  The comparative Treatment Regimes (T.R.) for the 1998 / 1999 

trials for revegetation are:  T.R. B and T.R. J - Mount Polley seed mix: and T.R. G - native seed 

mix; all with 15cm soil amendment at a seeding rate of 40Kg/ha.  For T.R. I (65cm soil) planted 

in 1998, the plot was planted with a native plant mixture. The addition plots to T.R. I planted in 

1999 used the Mount Polley seed mixture. (See Appendix 1 for seed mixture compositions).  For 

the 2000 trial, the comparative treatments for seeded and hydroseeded are: 0cm soil - T.R. W vs. 

T.R. V; 15cm -  T.R. X vs. T.R. U; 30cm – T.R. Y vs. T.R. T. The comparatives with biosolids 

(50dt/Ha.) are 0cm soil – T.R. P vs. T.R. Q; 15cm soil T.R. O vs. T.R. R; and 30cm soil – T.R. N 

and T.R. S.  Referring to the statistical analysis, mortality tables and vigour histograms found in 

the Appendices the following can be concluded: 

 

Douglas-fir: 

• Mortality between comparable treatments in 1998 (T.R. B-Mount Polley, and 

T.R. G-native seed) are almost identical (16.3% vs. 16.7%).  T.R. J (15cm 

soil + Mount Polley seed) in the 1999 trial had a higher mortality (47.4%) 

than either T.R. B or T.R. G.  On the 2000 trial all treatments hydroseeded 

compared to the mirror image of dry seeded trials had a similar mortality rate 

(hydroseeded 56.3% mortality vs. dry seeded 62.8% mortality).  

• Hydroseeding on a treatment with no soil and no biosolids (T.R. V) has a 

better survival, 77%, than the comparable treatment that was dry seeded 

(T.R. W) with only 3% survival.   

• The comparable no soil amendment, but with 50 d/ha biosolids T.R. P (dry 

seeded) had 63% mortality vs. T.R. Q (hydroseeded) with 73% mortality 

 

Lodgepole pine: 
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• Mortality between comparable treatments in 1998 (T.R. B and T.R. G) are 

almost identical (4.9% vs. 5.4%). T.R. J (15cm soil + Mount Polley seed) in 

the 1999 trial had a higher mortality (34.0%) than either of the comparable 

seed mix treatments (T.R. B-Mount Polley, or T.R. G-native seed) from the 

1998 trial. 

• In the 2000 trial all treatments hydroseeded compared to their mirror image 

dry seeded trials in a similar mortality rate (hydroseeded at 39.4% vs. dry 

seeded at 48.6%).  

• Hydroseeding on a treatment with no soil and no biosolids, T.R. V, has a 

much better survival (89%) than the comparable treatment that was dry 

seeded, T.R. W, (only 62%).  However, mortality rates between T.R. Q, the 

hydroseeded treatment with 50 d/ha biosolids, (72% mortality) and T.R. P, 

the dry seeded comparable treatment (67% mortality) were less different. 

 
Discussion: 
 

The factors of seed mixtures utilized or methodology of seed application for this trial 

appear to have little influence in seed tree survival.  Hydroseeding directly over waste rock with 

no soil amendment does improve survivability, but the tree growth is so limited that it is of no 

practical value.   Hydroseeding onto to sloped sites with soil amendments has no negative effects 

as to tree survival and may be used for erosion control.  Although, on the direct dry seeded sites 

with slope no erosion concerns were noted and other methodologies for erosion control may be 

utilized.  The rate of vegetative seeding, or a more native as opposed to non-native, seed mixture 

made little difference in tree mortality. Notably, a lower application rate will save money and 

native sourced seeds will address biodiversity and longer term soil productivity issues.  Only one 

treatment (T.R. M) had vegetation completion issues.  T.R. M consisted of 20cm soil plus 20cm 

tailings and 75 dT/ha biosolids with the Polley domestic grass mixture which resulted in a 

nutrient flush and vigorous vegetation growth.  This resulted in a poor initial tree survival due to 

light competition from forbs and grasses, and snow press.  If a comparable treatment is being 

considered, then a timing delay of seeding, a lower seeding rate, and less competitive (shorter) 

species should be considered. 
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Conclusion. 
 
Research Trial and Productivity Objectives  

British Columbia’s regulatory requirements state that the reclamation plan is to “return all 

mine disturbed areas to an equivalent level of capability to that which existed prior to mining on 

an average property basis, unless the owner, agent or manager can provide evidence which 

demonstrates to the satisfaction of the chief inspector the impracticality of doing so”.  To estimate 

the Site Index of young stands the growth intercept (GI) model is used.  The assumption of this 

model is that the newly regenerated stand has the same patterns of growth as natural stands used 

to construct the model.  It is highly problematic and most unlikely that stands occurring on these 

severely disturbed sites will have the same growth patterns as natural stands; however, we can use 

the GI model to see which reclamation treatments are currently tracking the height growth curves 

of the model. 

 The GI model requires trees to be greater than 1.3 meters and should be the best to reflect 

the sites’ long term productivity.  These are trees with the best growth, vigour and form.  The GI 

model was run on trees with a vigour class of 3 or 4.  A mean was calculated on the remaining 

trees Appendix 4 Summary of Means  These criteria resulted in an unequal sample size (3 tree 

minimum) and a bias to homogenise the data to a fewer best-growing trees.  The site index curve 

model (TA) using the trees total age from seed and can use wider range of sample trees.  Tree site 

index GI model is considered best in determination of maximum site productivity, but tree 

selection for this model is more selective. The site index curve model (TA) is best for stands 50 to 

140 years because it can be less selective in sampling indicating the averages stand productivity.  

The Site Index-Biogeoclimatic Ecosystem Classification Modals (SIBEC) correlates site index 

with site series within the biogeoclimatic ecosystem classification (BEC).  Within the ICHmk3 

there are seven site series.  Of these, the following, ICHmk3 (01, 03, 04 & 05) are circummesic or 

around the subzones’ zonal site.  These site series together represent a majority of the area’s 

ecosystem distribution and covers the sites’ well, moderately-well and imperfectly-drained areas.  

They represent the model site series and those adjacent to it.  The mean SIBEC site indices of 

these site series for major tree species is presented in Table 7 and represent a reasonable target for 

Mount Polley reclamation tree productivity targets (objectives). 

 

Table 7: Reclamation Target Site Index 50 years (m) 
Species Subalpine fir Cedar Douglas-fir Lodgepole pine Spruce 

Site Index(m) 19.8 16.4 22.1 22.4 20.9 
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 As this trial is in an unnatural environment, growth projections are challenging. Also, the 

early growth patterns of the trees are subject to great variability. We are only at the beginning of a 

long-term trial and as the trial advances in time, and the stands approaches stand closure, it will 

differentiate due to increase in forest stand requirements for moisture, nutrients and space. It is 

evident that growth on these sites requires a minimum of soil amendment for successful growth.  

The optimal combination of soil and amendments can only be determined when nutrient and 

moisture requirements of the forest reach a maximum, usually at 45 years of age (Kimmins, 

1987). Reclamation by its nature is unnatural and the sustainability of the ecosystem will always 

be uncertain.  

 
Soil Depth 
  
 The study proves that some minimal soil on the rock disposal site (RDS) is required for 

tree productivity and survival - no amendments such as biosolids or a hydroseeded blanket can 

change this.  A soil placement of only 15cm proved adequate for tree growth and survival. Tree 

mortality was not influenced by soil depth. The tree growth response to varying soil depth 

placements split into two groups:  a shallow 15 to 30cm depth and a deeper 40 to 65cm depth. 

Regression analyses did not show a strong relationship between soil depth and tree growth 

parameters used in this study.  There are significant differences in growth parameters (total 

height, leader length, dbh and site index) between, but not within, these groupings.  There is a 

very high tree seedling mortality on treatments with no soil, but tree survival is not influenced by 

varying soil depth once a minimal depth is met. 

 
Table 8: Growth parameter means on 1998 / 1999 Trial at varying soil depth 
 MEANS 

Total. Height 
15yr (cm) 

Site Index 
(TA) 50yr (m) 

Site Index 
(GI) 50yr (m) 

Dbh (cm) Leader Length 
(cm) 

Soil(cm) Pli Fdi Pli Fdi Pli Fdi Pli Fdi Pli Fdi 
0 76.6 144.0 9.8 13.3 15.0 20.9 2.8 2.4 9.2 21.8 

15 370.1 310.5 16.2 18.0 18.6 23.4 6.6 4.2 43.8 49.2 
25 362.3 260.8 15.6 16.8 18.5 20.9 6.2 3.4 41.9 36.5 
40 428.6 358.7 17.4 19.4 19.3 23.7 7.6 4.9 41.3 46.7 
65 393.9 415.7 16.3 21.7 18.9 24.8 6.3 5.9 51.7 51.3 

 
 
 Table 8 gives the means of various growth parameters at varying soil depths on the 
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1998/1999 trial. This table excludes treatments with ameliorated soils, but treatments with 

varying seeding mixes as seeding mixes proved to be of no influence to tree growth.  The growth 

intercept site index for Douglas-fir is meeting target site index (22.1m) with the minimal soil 

depth of 15cm.  The Douglas-fir leader growths are similar on all soil replacement sites, therefore 

current tree growth is keeping pace even on the minimal soil of 15cm.  Lodgepole pine site index 

(GI) (18.5 to 19.3m) is very similar on varying soil depths.  They are tracking below the target of 

22.4m and are not on track to meet growth expectation on any soil depth treatment. The leader 

growth is similar for the 15 to 40cm soil depths, but it increases nearly 20% on the 65cm soil 

depth.  We may be seeing a future differential of tree growth due to soil depth.    Lodgepole pine 

is less drought and heat tolerate than Douglas-fir, but it is less nutrient demanding (Klinka, 2000).  

This may allow for adequate soil nutrients and moisture at the beginning, but forecast the onset of 

future moisture deficits for lodgepole pine due to inadequate soil moisture capacity.  Figure 8 

shows an increase of tree growth through the shallow soil depth group (15 -25cm) and then 

another significant increase in tree growth for the deeper soil group (40 – 65cm).  During the last 

reporting phase (2006 – 2012) the mean annual temperature is 1 to 20 C warmer, which favours 

Douglas-fir growth over lodgepole pine. 

 
Figure 9: Normalized 15 year Tree height vs. Soil Depth 
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Soil Amelioration 
 
 Tests with various soil amendments were conducted to test their effect on tree seedling 

survival and growth.  Tea bags proved to have no lasting effect on any tree growth parameter, but 

seemed to affect survival of the seedlings.  Biosolids results are inconsistent based on the year of 

the trial. The 1998/1999 Trial showed a significant increase in growth and site indices due to 

biosolid additions.  Leader growth, however, is similar on non-biosolid treatments and biosolid 

treatments, indicating that the phase of response to biosolids is past.  On the 1998/1999 Trial no 

significant difference is seen in growth and productivity between the 75 and 150 dT/ha 

treatments.  In the 2000 Trial, the 50 dT/ha application showed no affect on tree growth on 

treatments with soil amendments.  Trees did, however, show some response to biosolids directly 

mixed with waste rock - but not enough to produce adequate growth. 

 Tea bags improved initial tree survival and the survival for both tree species.  On the 

1998/1999 trial 75 dt/ha did not affect Douglas-fir mortality, but seemed to have a modest effect 

on lodgepole pine. The 150 dT/ha did increase tree mortality for both species.  Biosolids has had 

a catastrophic effect on tree survival in the 2000 trial, even at the lower application rate of 50 

dT/ha.  The mortality greatly increased in the second growing season and lasted to year 6 which 

seems to rule out poor seedling handling, inadequate planting quality, and biosolid toxicity.     

 

Revegetation. 
 
 The overall trial was limited to the following variables as to revegetation techniques:  the 

custom Mount Polley seed blend at 20 and 40 kg/ha that was either direct dry seeded or 

hydroseeded; and a more native based blend that was direct dry seeded at 40 kg/ha.  With one 

exception, where the treatment was nutrient-loaded with added tailings and biosolids, the 

graminoids and forbs, either by direct seeding or natural ingress, offered no competition to the 

plantation.  Hydroseeding directly onto waste rock improved survivability of tree seedlings, but 

growth was very poor. Otherwise, no effect on tree mortality and productivity was noted.   Lower 

seed rates with greater proportions of native species should be considered to promote biodiversity 

and long term soil productivity. The seedling mortality rate is high, likely due to the site’s locale 

being exposed and harsh climate; the environment being exacerbated by this being a reclaimed 

site.  Consideration should be given to an increase of tree planting density and/or direct seeding 

with tree seed for an improved tree survival and stocking rate.    
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Recommendations: 
 

At this stage of the research, the reclamation recommendations assembled from current 

data would be a minimum soil amendment of 40cm with light addition of biosolids (50 to 

75dT/ha) with a light seeding  (5 -10kg/ha) of low-growing, non-competing species of grasses 

and forbs (bias towards native species).  Care is required in revegetation choices both to minimize 

vegetation competition and to accomplish erosion and noxious weed control.  The addition of 

coarse woody debris to the site (20 to 40m3/ha) is also recommended, as science (Timberline 

Forestry Consultants Ltd, 2006) increasingly indicates its importance in maintaining healthy 

ecosystems.   

 

The following are future study recommendations for this trial: 

• Continue maintenance of the trial for the foreseeable future--ideally to a full 50 years.  

This trial is highly beneficial to operational reclamation which is at its infancy for this 

mine site:  it acts as an early warning to possible challenges for the future function and 

stability of this planned re-constructed ecosystem; 

• Consider tree foliar analysis to determine tree nutrient and heavy metal levels and do 

additional analysis with the tree growth data collected; 

• Measure soil nutrient, heavy metal and soil physical proprieties.  This will characterize 

the soil used in the trial and help with additional data for analysis; 

• Measure vegetation biomass on the trial plots to help correlation to soil and ecosystem 

productivity and, in conjunction, do heavy metal analysis.  (Refer to Mount Polley 

Mining Corporation Vegetation Metal Survey, 2007); 

• Initiate a trial on the Tailings Disposal Site to determine reclamation options on this 

material; and 

• Do a study of root growth and possible extension through to the rock waste material. 
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Appendix 1 – Composition of Seed Mixtures. 
 

Mount Polley  Mixture Pickseed Mixture Symbios Mixture 

Species %* Species %* Species %* 

Poa compressa 5.0 Elymus cinereus 25.0 Lupinus polyphyllus 82.5 

Trifolium pratense 20.0 Festuca ovina 25.0 Brachyrhizobium inn. 0.7 

Trifolium repens 5.0 Wild-Flowers 12.5 Elymus glaucus 7.1 

Festuca rubra 20.0 Dactylis glomerata 12.5 Dryas drummondii 1.4 

Agrostis alba 2.0 Trifolium repens 12.5 Carex mertensii 6.4 

Phleum pratense 5.0 Poa palustris 12.5 Achillea millefolium 1.3 

Lotus comiculatus 10.0   Festuca occidentalis 0.7 

Festuca ovina 8.0     

Lollum perenne 25.0     

* % Composition by weight. 
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Appendix 2 – Analysis of Biosolids (GVRD). 
 

SAMPLE Annacis Bin 5 #1 Annacis Bin 5 #2 

Date Collected 1998/07/08 15:00 1998/07/08 15:00 

Ammonia as N mg/kg-dry 6940 6950 

Arsenic Total mg/kg-dry 7.6 9.0 

Cadmium Total mg/kg-dry 4.8 4.9 

Cobalt Total mg/kg-dry 3.2 3.5 

Kjeldahl Nitrogen Total mg/kg-dry 42 000 43 900 

Lead Total mg/kg-dry 122 131 

Mercury Total mg/kg-dry 2.9 3.2 

Molybdenum Total mg/kg-dry 7.9 8.4 
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Appendix 3 -  Available Water Storage Capacity by Treatment.    

 

Treatment A B C D E F G H I J K  L M 

AWSC (cm)* 0.0 1.0 0.9 1.0 1.0 1.5 1.0 2.8 5.4 1.1 1.9 3.4 3.9 

Treatment N O P Q R S T U V W X Y 

AWSC (cm)* 2.1 1.1 0.0 0.0 1.1 2.1 2.1 1.1 0.0 0.0 1.1 2.1 

 

* Soil amendment AWSC contribution does not include RDS material contribution.   
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Appendix 4 - Summary of Means  
 

Douglas-Fir Planted 1998 Lodgepole Pine Planted 1998 

Treatment 

Regime 

Count Total 

Height 

(cm) 

Leader 

Length 

(cm) 

dbh 

(cm) 

Treatment 

Regime 

Count Total 

Height 

(cm) 

Leader 

Length 

(cm) 

dbh 

(cm) 

A 7 165.9 21.8 2.4 A 19 85.4 9.2 2.8 

B 35 359.1 46.7 4.4 B 76 450.0 42.0 7.4 

C 20 205.8 23.0 2.3 C 85 335.5 26.6 4.7 

D 29 535.7 51.6 7.5 D 62 505.6 41.5 8.5 

E 25 499.0 57.2 7.0 E 58 463.5 44.8 8.3 

F 28 289.9 33.4 3.7 F 75 415.4 37.0 6.8 

G 32 349.4 47.9 4.3 G 69 404.7 41.1 6.2 

H 28 455.7 50.3 5.5 H 74 496.6 40.2 8.2 

I 28 488.6 51.6 6.5 I ------- ------- ------- ------- 

 

Douglas-Fir Planted 1999 Lodgepole Pine Planted 1999 

Treatment 

Regime 

Count Total 

Height 

(cm) 

Leader 

Length 

(cm) 

dbh 

(cm) 

Treatment 

Regime 

Count Total 

Height 

(cm) 

Leader 

Length 

(cm) 

dbh 

(cm) 

H 4 247.9 40.4 2.6 H 7 488.6 51.6 6.5 

I 9 349.3 50.3 3.9 I 57 393.9 51.7 6.3 

J 10 340.8 59.8 3.6 J 31 322.8 50.8 5.4 

K 13 267.4 42.9 2.9 K 47 338.4 49.6 5.3 

L 10 272.2 39.2 3.4 L 28 393.0 47.3 6.9 

M 5 389.7 74.1 5.1 M 18 341.0 44.8 6.3 
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Douglas-Fir Planted 2000 Lodgepole Pine Planted 2000 

Treatment 

Regime 

Count Total 

Height 

(cm) 

Leader 

Length 

(cm) 

dbh 

(cm) 

Treatment 

Regime 

Count Total 

Height 

(cm) 

Leader 

Length 

(cm) 

dbh 

(cm) 

N ------ ------ ------- ------ N 13 339.0 48.1 5.0 

O 2 370.7 62.3 4.0 O 26 335.9 52.6 5.1 

P 9 330.1 54.8 3.9 P 34 340.1 39.4 5.9 

Q 9 335.6 54.5 4.6 Q 23 300.6 41.3 4.5 

R ------ ------ ------ ------ R 33 324.1 49.8 5.0 

S 3 255.3 49.7 2.4 S 31 316.2 48.8 4.7 

T 46 312.2 58.4 3.3 T 87 315.6 50.0 4.6 

U 47 280.0 54.8 3.3 U 100 312.0 48.1 4.4 

V 14 72.1 9.0 1.8 V 73 85.2 11.1 3.2 

W 1 224.0 46.2 1.4 W 67 77.2 9.2 2.7 

X 31 280.4 55.6 3.0 X 114 337 53.4 5.0 

Y 39 302.6 55.3 3.3 Y 99 333.2 46.9 4.8 
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Douglas-Fir Lodgepole Pine 

T.R Height # SI TA # SI GI T.R Height # SI TA # SI GI 

A 144.0 4 13.3 3 20.9 A 76.6 3 9.8 3 15.0 

B 311.4 36 17.6 32 23.1 B 409.4 76 17.2 67 19.5 

C 182.8 14 13.7 12 18.2 C 306.5 87 13.7 69 14.9 

D 484.6 31 24.0 29 26.0 D 462.3 64 18.5 63 20.3 

E 441.8 25 22.8 25 25.2 E 422.1 61 17.4 50 19.5 

F 257.7 24 16.6 20 19.2 F 377.1 76 16.1 68 18.3 

G 309.8 32 18.5 31 23.1 G 363.8 70 15.8 63 17.6 

H 385.7 32 20.3 28 23.7 H 441.0 81 17.7 71 19.4 

I 415.7 37 21.7 31 24.8 I 394.0 57 16.7 51 18.9 

J 340.8 10 18.3 10 24.9 J 312.7 31 14.4 26 18.4 

K 267.4 11 17.3 11 24.0 K 338.4 47 14.8 39 18.8 

L 272.2 9 16.5 8 23.8 L 393.0 28 16.5 26 18.8 

M 389.7 5 20.4 4 24.8 M 341.0 18 14.9 17 17.6 

N ------ ------ ------ ------ ------ N 387.1 13 16.2 13 19.2 

O 433.0 2 21.6 2 27.8 O 388.6 26 16.1 26 19.3 

P 385.0 9 20.0 9 26.4 P 379.5 29 17.4 29 18.6 

Q 390.1 9 19.9 9 25.5 Q 341.9 23 14.7 23 17.8 

R ------ ------ ------ ------ ------ R 373.9 33 15.6 33 18.7 

S 305.0 3 16.5 3 23.9 S 365.0 31 15.3 31 19.3 

T 370.6 45 19.4 45 26.7 T 365.6 84 15.6 83 19.9 

U 334.8 47 17.6 47 26.6 U 360.1 100 15.2 100 19.4 

V 76.7 3 13.5 2 17.2 V 91.3 11 13.0 7 18.2 

W 270.2 1 14.8 1 22.4 W 85.1 7 11.9 5 16.2 

X 336.0 30 17.9 30 25.5 X 391.3 114 16.1 113 19.7 

Y 358.0 39 18.7 39 25.8 Y 376.8 98 16.0 98 19.2 

SI TA – Site Index using Site Index curve modal (total age). 

SI GI – Site Index using Growth Intercept modal (breast height age). 
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Appendix 5 - Weather Data Summary 2006 - 2013

Weather Data Mount Polley Mining Corp
Current Year 2013

Month
2006 2007 2008 2009 2010 2011 2012 2006 2007 2008 2009 2010 2011 2012

January 0.8 0.00 0.00 -1.9 -5.31 -7.48 -7.48 -2.18 -7.30 -7.12
February 1 0.00 0.00 -5.2 -3.95 -3.43 -6.12 -1.92 -9.63 -3.33
March 4.6 70.1 20.603 0.00 0.00 -0.5 0.18 -1.65 -4.2 1.75 -1.65 -1.37
April 29.802 123.02 116.21 21.4 26.8 71.4 121 4.8 2.91 1 2.51 4.57 1.13 3.7
May 34.004 21.801 66 55.2 48.402 92.8 32.2 9.4 9.4 7.796 7.63 7.34 8.03
June 41.603 68.002 42.8 83.608 80.2 118.4 14 11.81 13.23 11.53 11.13 10.79
July 55.806 27.804 56 38.2 20.6 104.1 40.0 11.38 16.99 17.65 16.04 11.73 16.92
August 19.202 16.4 60.6 15 47.204 63.2 9.2 14.47 13.52 14.11 15.95 14.71 14.31 15.93
September 58.4 2.6 25.2 47.4 69.20 19.4 6.4 10.99 11.07 10.41 12.2 8.51 12.15 12.45
October 39.8  28.4 58.4 23.40 35.2 55.6 3.74  3.86 1.56 5.87 3.77 2.46
November 40.2 62 43.6 27.4 24 36.4 -1.97 -2.8 0.73 0.76 -4.711 -3.707 -1.69
December 0.2  0.6 0 0 -2.9 -12 -11.37 -10.5 -4.24 -3.75 -5.77

Total 283.22 369.93 414.61 322 369.619 490.3 419.2 4.7 3.8 0.7 3.6 4.8 3.0 4.3

Snowpack 484 222 135 856 436 744 672

Total Moist. 767.22 591.925 549.61 1178 805.619 1234.3 1091.2

Pediod Avg. 888.27 3.5

Monthly
Precipitation 
(mm as rain)

Average 
Temperature
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Appendix 5 - Weather Data Summary 2006 - 2013

Weather Data Mount Polley Mining Corp
Current Year 2013

Month
2006 2007 2008 2009 2010 2011 2012 2006 2007 2008 2009 2010 2011 2012

January 6.22 3.74 2.03 2.89 5.81 3.74 5.81 -6.82 -25.19 -33.7 -25.19 -18.76 -22.6 -32.5
February 5.4 4.15 7.43 3.74 6.22 3.31 4.51 -16.68 -13.49 -20.24 -22.6 -6.82 -26.11 -16.68
March 9.82 9.82 6.62 7.43 11.38 8.23 9.82 -14.1 -10.01 -12.29 -26.11 -10.01 -23.44 -14.1
April 19.42 18.28 14.09 13.32 22.09 12.55 14.09 -4.82 -14.73 -10.56 -8.38 -5.81 -5.81 -5.31
May 28.31 24.01 28.5 23.63 20.57 19.81 20.95 -3.37 -0.16 -2.6 -1.51 -2.9 -0.16 -1.51
June 29.5 29.1 25.95 22.86 22.48 25.17 4.15 3.31 2.89 2.46 3.74 2.03
July 32.34 32.3 33 31.12 28.31 22.86 27.91 6.62 7.43 7.03 3.74 2.89 4.99
August 26.73 28.31 29.1 31.12 27.91 24.79 29.9 4.15 3.74 2.89 5.81 4.15 4.15 4.15
September 28.7 22.48 23.63 27.2 21.71 26.34 26.32 0.29 4.99 0.73 -0.61 0.29 2.46 0.73
October 16.38 23.63 12.93 22.09 12.93 15.87 -10.56 -4.82 -8.91 -2.44 -1.97 -9.41
November 10.6 6.62 9.82 9.42 13.7 4.57 8.54 -29.1 -16.68 -6.31 -10.01 -25.19 -16.68 -13.39
December 4.15 4.49 4.57 2.46 4.99 3.74 6.69 -12.29 -19.49 -29.1 -29.1 -17.36 -11.7 -18.47

 

Max 
Temperature

Minimum
 Temperature
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AVERAGE SNOWPACK DEPTH (SNOW WATER EQUIVALENT, mm)

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

January 131 120 119 107 147 206 103 99 206 103 160 198 139

February 173 127 139 139 177 99 123 177 99 195 193 123

March 190 133 271 114 227 177 277 177 284 169 248

December 195 189 88 96 135 196 105 135 196 57 105 112

Total 683 468 486 360 421 806 484 222 135 856 436 744 672 510

19/03/2014 Appendix 5 - Weather Data 2006 - 2013 4



EVAPORATION (mm)

1997 1998 1999 2000 2001 2002 2003 2005 2006 2007 2008 2009 2010 2011 2012

April 19.8

May 47 40 47 64.3 21.5 47 47 55.0 66.9 53.4 47.0 61.7 70.0 46.0

June 71 139.9 105.8 105.5 89.9 98.3 112 73.0 49.5 66.5 112.0 77.2 98.1 71.4

July 65.7 143.4 108.9 107 103.5 107 145 64.54 106.0 65.6 81.6 107.0 99.2 81.0 88.4

August 94.2 144 110 92 78.8 92 145 79.59 66.0 60.4 35.3 92.0 81.9 60.6 65.3

September 51.6 59 49 50 50 43.3 50 25.7 60.0 21.9 76.3 50.0 61.6 33.9 65.8

October 14.9 16.7 26.9 15 26 22.5 15 17 27.0 18.9 5.3 15.0 38.7 12.9 21.3

November 2.8
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Appendix 6 - Data 2012

Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1055 A A20 Fdi 367.5 2 6 16 42.9 4.1 324.6 18.15 23.17 0 0 0 0 CONV

1056 A A20 Fdi 236.2 2 4 16 35.3 1.9 200.9 12.84 19.20 0 0 0 0 CONV

1 A A20 Pli 35.7 1 16 3.8 1.7 31.9 0 0 0 0 CONV

1054 A A20 Pli 72.6 1 16 5.2 2.3 67.4 0 0 0 0 CONV

1057 A A20 Pli 253.2 2 5 16 22.1 3.0 231.1 11.00 15.24 0 0 0 0 CONV

1058 A A20 Pli 20.7 1 16 8.9 1.1 11.8 0 0 0 0 CONV

1 A A28 Fdi 36.0 1 16 4.0 3.0 32 0 0 0 0 CONV

1059 A A28 Pli 61.0 1 16 5.0 1.6 56 0 0 0 0 CONV

1 A A5 Fdi 245.8 3 4 16 35.5 1.2 210.3 13.83 20.27 0 0 0 0 CONV

1183 A A5 Fdi 44.5 1 16 7.0 2.5 37.5 0 0 0 0 CONV

1184 A A5 Fdi 97.5 1 16 8.0 5.3 89.5 0 0 0 0 CONV

1189 A A5 Fdi 133.5 2 16 20.0 5.6 113.5 8.25 0 0 0 0 CONV

1094 A A5 Pli 83.0 1 15 9.0 1.5 83.0 0 0 0 0 CONV

1097 A A5 Pli 77.5 1 15 8.0 2.7 77.5 0 0 0 0 CONV

1179 A A5 Pli 98.0 1 16 8.6 2.8 89.4 0 0 0 0 CONV

1180 A A5 Pli 63.0 1 16 7.5 1.7 55.5 0 0 0 0 CONV

1181 A A5 Pli 47.0 1 16 5.0 1.1 42.0 0 0 0 0 CONV

1182 A A5 Pli 30.1 1 16 9.5 1.1 20.6 0 0 0 0 CONV

1185 A A5 Pli 78.0 1 16 6.5 2.2 71.5 0 0 0 0 CONV

1186 A A5 Pli 65.5 1 16 3.5 1.5 62.0 0 0 0 0 CONV

1187 A A5 Pli 91.0 1 16 4.5 2.6 86.5 0 0 0 0 CONV

1188 A A5 Pli 14.2 1 16 0.0 0.7 14.2 0 0 0 0 CONV

1190 A A5 Pli 167.0 3 2 16 10.2 5.9 156.8 7.72 15.19 0 0 0 0 CONV

1191 A A5 Pli 54.0 1 16 9.0 1.2 45.0 0 0 0 0 CONV

1192 A A5 Pli 243.3 1 5 16 37.8 2.5 205.5 10.76 14.63 0 0 0 0 CONV

1193 A A5 Pli 53.0 1 16 4.5 1.5 48.5 0 0 0 0 CONV

1194 A A5 Pli 107.5 1 16 10.1 3.1 97.4 0 0 0 0 CONV

1195 A A5 Pli 68.5 1 16 14.0 2.0 54.5 0 0 0 0 CONV

2 B B15 Fdi 378.3 3 6 16 54.0 3.7 324.3 18.80 23.88 15 0 0 0 CONV

6 B B15 Fdi 253.6 2 5 16 32.3 2.4 221.3 14.14 17.48 15 0 0 0 CONV

405 B B15 Fdi 375.1 3 7 16 58.5 3.9 316.6 18.64 20.74 15 0 0 0 CONV

413 B B15 Fdi 440.6 2 7 16 44.4 5.3 396.2 19.96 24.46 15 0 0 0 CONV

416 B B15 Fdi 330.0 2 7 16 47.0 3.8 283.0 16.50 18.02 15 0 0 0 CONV

421 B B15 Fdi 218.3 1 16 49.2 4.6 169.1 12.37 15 0 0 0 CONV

424 B B15 Fdi 366.6 3 5 16 65.8 3.5 300.8 17.99 26.80 15 0 0 0 CONV

427 B B15 Fdi 376.2 3 6 16 58.2 4.0 318.0 18.69 23.74 15 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

428 B B15 Fdi 322.2 2 6 16 45.8 3.2 276.4 16.50 20.08 15 0 0 0 CONV

431 B B15 Fdi 446.2 4 7 16 57.7 5.1 388.5 20.22 24.77 15 0 0 0 CONV

433 B B15 Fdi 275.0 1 5 16 41.0 2.4 234.0 14.14 19.40 15 0 0 0 CONV

436 B B15 Fdi 217.4 2 3 16 44.3 1.2 173.1 12.37 21.52 15 0 0 0 CONV

1 B B15 Pli 477.2 3 9 16 54.8 8.7 422.4 18.04 18.28 15 0 0 0 CONV

3 B B15 Pli 510.4 3 8 16 37.4 8.5 473.0 19.14 20.48 15 0 0 0 CONV

4 B B15 Pli 391.5 2 7 16 48.8 6.2 342.7 15.60 18.23 15 0 0 0 CONV

5 B B15 Pli 416.3 3 9 16 46.8 8.5 369.5 15.81 16.50 15 0 0 0 CONV

410 B B15 Pli 381.5 3 8 16 32.2 5.2 349.3 15.60 16.52 15 0 0 0 CONV

411 B B15 Pli 399.6 3 9 16 56.6 6.4 343.0 15.60 15.99 15 0 0 0 CONV

414 B B15 Pli 535.0 3 10 16 36.9 9.1 498.1 19.98 18.67 15 0 0 0 CONV

415 B B15 Pli 436.0 3 7 16 49.7 6.0 386.3 16.55 19.74 15 0 0 0 CONV

417 B B15 Pli 516.8 4 10 16 47.4 7.0 469.4 19.38 18.21 15 0 0 0 CONV

418 B B15 Pli 455.5 3 9 16 53.7 8.4 401.8 17.22 17.66 15 0 0 0 CONV

419 B B15 Pli 442.6 3 10 16 43.2 8.3 399.4 16.80 16.22 15 0 0 0 CONV

420 B B15 Pli 478.7 2 9 16 40.9 8.0 437.8 18.10 18.32 15 0 0 0 CONV

423 B B15 Pli 519.5 3 7 16 47.9 7.7 471.6 19.48 22.32 15 0 0 0 CONV

425 B B15 Pli 487.3 3 8 16 60.9 9.6 426.4 18.35 19.82 15 0 0 0 CONV

426 B B15 Pli 486.2 3 7 16 54.1 9.2 432.1 18.31 21.32 15 0 0 0 CONV

429 B B15 Pli 435.9 2 8 16 25.9 7.0 410.0 16.55 18.28 15 0 0 0 CONV

430 B B15 Pli 329.0 1 16 0.0 8.6 329.0 13.57 15 0 0 0 CONV

432 B B15 Pli 334.0 1 16 0.0 8.1 334.0 13.88 15 0 0 0 CONV

432 B B15 Pli 450.9 1 8 16 41.3 8.3 409.6 17.12 18.74 15 0 0 0 CONV

435 B B15 Pli 439.7 3 8 16 31.7 6.6 408.0 16.69 18.40 15 0 0 0 CONV

437 B B15 Pli 335.5 1 16 22.9 7.0 312.6 13.94 15 0 0 0 CONV

442 B B15 Pli 406.9 2 8 16 41.9 5.2 365.0 15.60 17.36 15 0 0 0 CONV

443 B B15 Pli 464.5 4 10 16 44.1 8.1 420.4 17.56 16.83 15 0 0 0 CONV

5 B B25 Fdi 386.1 3 7 16 61.6 3.8 324.5 19.31 21.38 15 0 0 0 CONV

7 B B25 Fdi 205.9 3 16 34.9 5.1 171.0 12.35 15 0 0 0 CONV

143 B B25 Fdi 484.0 4 8 16 39.1 6.1 444.9 22.39 23.97 15 0 0 0 CONV

144 B B25 Fdi 558.8 4 8 16 58.7 7.7 500.1 24.75 27.49 15 0 0 0 CONV

146 B B25 Fdi 419.3 3 7 16 35.7 5.8 383.6 19.80 23.27 15 0 0 0 CONV

147 B B25 Fdi 538.5 4 7 16 58.1 6.9 480.4 24.75 29.66 15 0 0 0 CONV

149 B B25 Fdi 599.2 3 9 16 41.5 7.9 557.7 25.47 26.41 15 0 0 0 CONV

159 B B25 Fdi 568.7 4 8 16 46.7 7.0 522.0 24.75 27.95 15 0 0 0 CONV

160 B B25 Fdi 520.5 4 8 16 44.3 7.3 476.2 24.40 25.71 15 0 0 0 CONV
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174 B B25 Fdi 575.1 4 8 16 59.6 6.7 515.5 24.75 28.24 15 0 0 0 CONV

176 B B25 Fdi 323.9 3 4 16 67.2 2.4 256.7 16.50 28.07 15 0 0 0 CONV

1153 B B25 Fdi 278.9 2 4 15 55.5 1.4 278.9 16.5 23.74 15 0 0 0 CONV

1 B B25 Pli 522.4 4 9 16 51.7 9.0 470.7 19.55 19.52 15 0 0 0 CONV

2 B B25 Pli 618.4 4 9 16 48.0 10.4 570.4 20.92 21.95 15 0 0 0 CONV

4 B B25 Pli 557.9 4 9 16 46.4 9.5 511.5 20.12 20.44 15 0 0 0 CONV

6 B B25 Pli 302.5 1 16 22.1 11.6 280.4 12.73 15 0 0 0 CONV

8 B B25 Pli 536.0 4 8 16 50.8 8.3 485.2 20.02 21.20 15 0 0 0 CONV

9 B B25 Pli 694.6 3 9 16 58.7 12.8 635.9 23.06 23.74 15 0 0 0 CONV

10 B B25 Pli 629.1 3 9 16 39.7 9.7 589.4 21.23 22.21 15 0 0 0 CONV

151 B B25 Pli 552.2 4 8 16 48.6 7.4 503.6 20.12 21.64 15 0 0 0 CONV

152 B B25 Pli 597.9 4 9 16 48.2 9.4 549.7 20.32 21.45 15 0 0 0 CONV

154 B B25 Pli 120.2 1 16 24.8 4.7 95.4 15 0 0 0 CONV

155 B B25 Pli 516.8 4 8 16 40.6 7.7 476.2 19.38 20.66 15 0 0 0 CONV

157 B B25 Pli 494.5 3 9 16 39.2 7.9 455.3 18.62 18.76 15 0 0 0 CONV

158 B B25 Pli 544.8 4 8 16 27.4 10.4 517.4 20.12 21.44 15 0 0 0 CONV

162 B B25 Pli 511.3 3 8 16 40.8 6.5 470.5 19.17 20.51 15 0 0 0 CONV

164 B B25 Pli 590.9 2 8 16 31.4 9.7 559.5 20.13 22.66 15 0 0 0 CONV

165 B B25 Pli 472.2 3 7 16 36.8 6.5 435.4 17.86 20.89 15 0 0 0 CONV

166 B B25 Pli 550.6 3 9 16 36.2 9.9 514.4 20.12 20.25 15 0 0 0 CONV

167 B B25 Pli 409.9 3 7 16 24.9 6.0 385.0 15.63 18.87 15 0 0 0 CONV

168 B B25 Pli 494.7 1 9 16 41.2 9.2 453.5 18.63 18.77 15 0 0 0 CONV

169 B B25 Pli 366.6 1 16 41.2 12.0 325.4 15.24 15 0 0 0 CONV

171 B B25 Pli 622.3 4 9 16 51.1 9.7 571.2 21.05 22.05 15 0 0 0 CONV

173 B B25 Pli 377.6 2 6 16 40.3 5.2 337.3 15.60 19.39 15 0 0 0 CONV

177 B B25 Pli 580.8 3 9 16 59.5 8.9 521.3 20.12 21.02 15 0 0 0 CONV

178 B B25 Pli 601.2 4 9 16 56.0 9.1 545.2 20.43 21.53 15 0 0 0 CONV

1152 B B25 Pli 552.6 3 8 15 49.7 7.8 552.6 20.55 21.65 15 0 0 0 CONV

1 B B3 Fdi 133.0 1 16 0.0 4.5 133.0 8.25 15 0 0 0 CONV

2 B B3 Fdi 386.5 2 6 16 57.5 4.4 329.0 19.33 24.41 15 0 0 0 CONV

4 B B3 Fdi 173.3 2 2 16 27.0 5.5 146.3 10.40 19.95 15 0 0 0 CONV

329 B B3 Fdi 375.4 4 8 16 53.2 5.4 322.2 18.65 18.49 15 0 0 0 CONV

334 B B3 Fdi 140.0 1 16 14.0 4.1 126.0 9.00 15 0 0 0 CONV

336 B B3 Fdi 370.4 2 7 16 53.9 3.3 316.5 18.29 20.46 15 0 0 0 CONV

338 B B3 Fdi 304.7 2 5 16 44.7 3.0 260.0 16.19 21.92 15 0 0 0 CONV

347 B B3 Fdi 286.6 2 5 16 44.1 2.4 242.5 14.87 20.40 15 0 0 0 CONV
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356 B B3 Fdi 287.8 2 5 16 46.6 3.4 241.2 14.93 20.50 15 0 0 0 CONV

358 B B3 Fdi 276.2 2 4 16 45.8 2.5 230.4 14.14 23.47 15 0 0 0 CONV

362 B B3 Fdi 329.9 3 6 16 46.4 3.5 283.5 16.50 20.62 15 0 0 0 CONV

364 B B3 Fdi 325.8 2 5 16 57.3 3.2 268.5 16.50 23.63 15 0 0 0 CONV

3 B B3 Pli 198.1 1 16 26.3 5.3 171.8 9.32 15 0 0 0 CONV

328 B B3 Pli 475.0 4 8 16 62.7 8.1 412.3 17.96 19.46 15 0 0 0 CONV

330 B B3 Pli 439.0 3 8 16 38.4 6.0 400.6 16.67 18.38 15 0 0 0 CONV

331 B B3 Pli 517.5 3 10 16 28.0 8.2 489.5 19.41 18.23 15 0 0 0 CONV

333 B B3 Pli 417.6 1 16 54.0 6.6 363.6 15.86 15 0 0 0 CONV

335 B B3 Pli 483.0 3 8 16 46.7 7.9 436.3 18.19 19.70 15 0 0 0 CONV

337 B B3 Pli 443.0 3 7 16 32.6 7.1 410.4 16.82 19.97 15 0 0 0 CONV

337 B B3 Pli 453.4 3 7 16 33.8 7.4 419.6 17.14 20.30 15 0 0 0 CONV

339 B B3 Pli 348.7 3 6 16 40.3 4.8 308.4 14.49 18.23 15 0 0 0 CONV

340 B B3 Pli 387.8 3 6 16 49.0 5.7 338.8 15.60 19.79 15 0 0 0 CONV

341 B B3 Pli 399.6 3 7 16 51.0 4.7 348.6 15.60 18.52 15 0 0 0 CONV

342 B B3 Pli 462.0 3 8 16 26.0 7.4 436.0 17.47 19.08 15 0 0 0 CONV

343 B B3 Pli 375.4 2 6 16 39.9 4.5 335.5 15.60 19.31 15 0 0 0 CONV

345 B B3 Pli 232.3 1 16 17.0 5.6 215.3 10.76 15 0 0 0 CONV

346 B B3 Pli 382.5 2 6 16 45.8 6.0 336.7 15.60 19.58 15 0 0 0 CONV

348 B B3 Pli 420.3 2 7 16 30.7 7.8 389.6 15.96 19.22 15 0 0 0 CONV

349 B B3 Pli 427.0 3 8 16 45.4 6.2 381.6 16.21 18.00 15 0 0 0 CONV

350 B B3 Pli 317.4 2 6 16 56.1 4.5 261.3 13.09 16.89 15 0 0 0 CONV

353 B B3 Pli 413.0 3 6 16 44.3 5.1 368.7 15.75 20.73 15 0 0 0 CONV

354 B B3 Pli 454.3 3 8 16 40.1 7.6 414.2 17.18 18.84 15 0 0 0 CONV

355 B B3 Pli 402.0 2 7 16 32.4 6.4 369.6 15.60 18.60 15 0 0 0 CONV

357 B B3 Pli 494.5 3 8 16 54.5 6.5 440.0 18.62 20.03 15 0 0 0 CONV

359 B B3 Pli 335.0 2 4 16 58.0 3.4 277.0 13.92 22.43 15 0 0 0 CONV

360 B B3 Pli 351.0 2 6 16 62.7 4.4 288.3 14.59 18.33 15 0 0 0 CONV

361 B B3 Pli 431.0 3 6 16 56.2 7.2 374.8 16.36 21.38 15 0 0 0 CONV

363 B B3 Pli 491.9 3 8 16 56.2 10.0 435.7 18.52 19.96 15 0 0 0 CONV

365 B B3 Pli 296.0 2 6 16 47.5 4.0 248.5 12.73 15.91 15 0 0 0 CONV

366 B B3 Pli 460.7 3 9 16 49.4 6.4 411.3 17.42 17.81 15 0 0 0 CONV

368 B B3 Pli 459.5 1 16 45.8 8.8 413.7 17.37 15 0 0 0 CONV

639 C C11 Fdi 98.4 1 16 9.9 3.4 88.5 15 0 0 1 CONV

643 C C11 Fdi 112.4 2 16 6.5 3.0 105.9 15 0 0 1 CONV

648 C C11 Fdi 194.1 2 4 16 27.8 1.3 166.3 11.00 14.08 15 0 0 1 CONV
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649 C C11 Fdi 132.0 2 16 12.1 0.4 119.9 8.25 15 0 0 1 CONV

652 C C11 Fdi 186.7 2 6 16 9.0 1.6 177.7 11.00 9.11 15 0 0 1 CONV

1 C C11 Pli 275.0 2 8 16 18.6 4.3 256.4 12.20 12.48 15 0 0 1 CONV

616 C C11 Pli 329.5 2 9 16 19.2 5.6 310.3 13.59 13.66 15 0 0 1 CONV

617 C C11 Pli 377.0 3 9 16 19.5 5.9 357.5 15.60 15.27 15 0 0 1 CONV

618 C C11 Pli 263.2 2 7 16 12.7 4.0 250.5 11.60 13.05 15 0 0 1 CONV

619 C C11 Pli 412.0 3 9 16 19.6 6.1 392.4 15.71 16.37 15 0 0 1 CONV

620 C C11 Pli 341.5 2 8 16 15.8 4.7 325.7 14.19 15.11 15 0 0 1 CONV

621 C C11 Pli 331.5 3 9 16 12.5 5.9 319.0 13.73 13.73 15 0 0 1 CONV

622 C C11 Pli 270.0 2 7 16 21.4 4.0 248.6 11.98 13.37 15 0 0 1 CONV

623 C C11 Pli 389.1 3 9 16 34.0 5.1 355.1 15.60 15.66 15 0 0 1 CONV

624 C C11 Pli 464.4 3 8 16 40.1 6.7 424.3 17.56 19.15 15 0 0 1 CONV

625 C C11 Pli 460.5 3 9 16 33.1 7.6 427.4 17.41 17.81 15 0 0 1 CONV

626 C C11 Pli 287.2 2 8 16 22.3 5.0 264.9 12.73 13.00 15 0 0 1 CONV

627 C C11 Pli 342.9 2 9 16 16.5 5.4 326.4 14.25 14.13 15 0 0 1 CONV

628 C C11 Pli 323.0 2 8 16 17.6 4.5 305.4 13.32 14.42 15 0 0 1 CONV

629 C C11 Pli 151.8 1 3 16 4.5 1.1 147.3 6.83 9.35 15 0 0 1 CONV

630 C C11 Pli 153.0 1 4 16 6.2 1.3 146.8 7.27 7.97 15 0 0 1 CONV

631 C C11 Pli 297.3 2 9 16 16.9 3.9 280.4 12.73 12.47 15 0 0 1 CONV

632 C C11 Pli 250.0 2 8 16 9.6 3.3 240.4 10.78 11.36 15 0 0 1 CONV

632 C C11 Pli 250.9 2 8 16 12.4 3.2 238.5 10.82 11.40 15 0 0 1 CONV

633 C C11 Pli 305.0 2 16 25.6 3.9 279.4 12.73 15 0 0 1 CONV

634 C C11 Pli 265.4 2 7 16 11.4 3.9 254.0 11.69 13.15 15 0 0 1 CONV

635 C C11 Pli 265.8 2 16 10.8 5.0 255.0 11.71 15 0 0 1 CONV

636 C C11 Pli 428.6 3 8 16 34.7 6.7 393.9 16.27 18.05 15 0 0 1 CONV

637 C C11 Pli 391.1 3 8 16 36.5 4.7 354.6 15.60 16.84 15 0 0 1 CONV

638 C C11 Pli 348.7 2 8 16 21.4 5.1 327.3 14.49 15.37 15 0 0 1 CONV

641 C C11 Pli 273.6 2 8 16 15.3 3.8 258.3 12.14 12.42 15 0 0 1 CONV

642 C C11 Pli 232.5 2 6 16 10.2 2.3 222.3 10.76 12.60 15 0 0 1 CONV

644 C C11 Pli 193.7 2 8 16 9.7 2.4 184.0 9.20 8.35 15 0 0 1 CONV

645 C C11 Pli 263.6 2 8 16 14.5 3.6 249.1 11.61 11.98 15 0 0 1 CONV

646 C C11 Pli 235.1 2 7 16 15.1 3.3 220.0 10.76 11.63 15 0 0 1 CONV

647 C C11 Pli 220.6 2 6 16 10.1 3.1 210.5 10.20 11.88 15 0 0 1 CONV

650 C C11 Pli 383.7 3 9 16 31.7 6.2 352.0 15.60 15.48 15 0 0 1 CONV

651 C C11 Pli 343.4 2 8 16 22.7 4.7 320.7 14.27 15.18 15 0 0 1 CONV

653 C C11 Pli 205.6 1 6 16 8.4 1.7 197.2 9.32 10.90 15 0 0 1 CONV
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654 C C11 Pli 306.9 2 7 16 22.6 4.3 284.3 12.73 15.00 15 0 0 1 CONV

751 C C11 Pli 297.3 2 8 16 22.0 4.1 275.3 12.73 13.41 15 0 0 1 CONV

1 C C22 Fdi 83.3 1 16 2.7 2.6 80.6 15 0 0 1 CONV

489 C C22 Fdi 64.6 1 16 2.1 2.3 62.5 15 0 0 1 CONV

493 C C22 Fdi 41.8 1 16 9.2 3.1 32.6 15 0 0 1 CONV

494 C C22 Fdi 170.6 2 3 16 12.3 1.0 158.3 10.24 14.03 15 0 0 1 CONV

505 C C22 Fdi 151.0 2 4 16 4.0 1.0 147.0 9.44 7.36 15 0 0 1 CONV

510 C C22 Fdi 289.1 3 7 16 36.8 3.0 252.3 15.00 15.42 15 0 0 1 CONV

515 C C22 Fdi 92.4 1 16 2.5 3.1 89.9 15 0 0 1 CONV

2 C C22 Pli 171.2 1 16 27.4 1.1 143.8 8.19 15 0 0 1 CONV

481 C C22 Pli 428.4 3 9 16 26.4 6.6 402.0 16.27 16.87 15 0 0 1 CONV

482 C C22 Pli 269.9 1 16 15.3 4.8 254.6 11.98 15 0 0 1 CONV

483 C C22 Pli 57.2 1 16 7.3 2.0 49.9 15 0 0 1 CONV

484 C C22 Pli 364.7 2 8 16 27.2 4.6 337.5 15.16 15.94 15 0 0 1 CONV

485 C C22 Pli 400.0 2 8 16 22.2 6.0 377.8 15.60 17.13 15 0 0 1 CONV

486 C C22 Pli 310.0 2 6 16 22.0 4.5 288.0 12.74 16.56 15 0 0 1 CONV

487 C C22 Pli 238.8 1 7 16 10.6 3.0 228.2 10.76 11.83 15 0 0 1 CONV

490 C C22 Pli 261.3 2 6 16 20.5 2.9 240.8 11.43 14.19 15 0 0 1 CONV

491 C C22 Pli 407.7 2 16 40.9 5.6 366.8 15.60 15 0 0 1 CONV

492 C C22 Pli 337.1 2 7 16 39.3 4.4 297.8 14.01 16.22 15 0 0 1 CONV

496 C C22 Pli 151.2 1 16 10.2 1.6 141.0 6.80 15 0 0 1 CONV

497 C C22 Pli 346.7 2 16 43.8 5.6 302.9 14.41 15 0 0 1 CONV

498 C C22 Pli 246.2 2 6 16 13.8 3.0 232.4 10.76 13.38 15 0 0 1 CONV

499 C C22 Pli 351.6 2 8 16 27.8 5.6 323.8 14.61 15.48 15 0 0 1 CONV

500 C C22 Pli 218.5 2 4 16 22.8 2.0 195.7 9.97 14.87 15 0 0 1 CONV

502 C C22 Pli 396.0 2 8 16 33.2 5.2 362.8 15.60 17.00 15 0 0 1 CONV

503 C C22 Pli 284.0 2 6 16 16.5 3.6 267.5 12.71 15.34 15 0 0 1 CONV

504 C C22 Pli 259.0 2 7 16 17.0 4.0 242.0 11.33 12.85 15 0 0 1 CONV

511 C C22 Pli 340.0 2 7 16 40.1 5.1 299.9 14.13 16.34 15 0 0 1 CONV

512 C C22 Pli 210.5 2 5 16 16.8 2.2 193.7 9.34 12.39 15 0 0 1 CONV

513 C C22 Pli 289.9 2 7 16 21.5 4.2 268.4 12.73 14.27 15 0 0 1 CONV

514 C C22 Pli 412.0 3 9 16 35.5 5.3 376.5 15.71 16.37 15 0 0 1 CONV

1162 C C22 Pli 213.0 2 4 15 23.4 2.3 213.0 10.76 14.42 15 0 0 1 CONV

1163 C C22 Pli 255.6 2 6 15 21.1 2.8 255.6 12.62 13.89 15 0 0 1 CONV

254 C C8 Fdi 142.3 1 16 14.4 0.5 127.9 9.00 15 0 0 1 CONV

255 C C8 Fdi 249.6 2 3 16 38.7 1.8 210.9 14.14 25.73 15 0 0 1 CONV
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258 C C8 Fdi 322.1 2 6 16 45.1 3.0 277.0 16.50 20.07 15 0 0 1 CONV

262 C C8 Fdi 339.3 2 6 16 33.3 3.8 306.0 16.50 21.27 15 0 0 1 CONV

266 C C8 Fdi 312.2 3 6 16 48.6 2.3 263.6 16.50 19.37 15 0 0 1 CONV

277 C C8 Fdi 435.8 3 7 16 47.8 4.5 388.0 19.80 24.19 15 0 0 1 CONV

283 C C8 Fdi 292.2 3 6 16 41.7 2.4 250.5 15.25 17.93 15 0 0 1 CONV

286 C C8 Fdi 407.0 4 5 16 56.4 4.9 350.6 19.80 29.78 15 0 0 1 CONV

253 C C8 Pli 488.0 3 9 16 41.0 8.0 447.0 18.38 18.58 15 0 0 1 CONV

256 C C8 Pli 478.7 2 16 57.6 7.1 421.1 18.10 15 0 0 1 CONV

257 C C8 Pli 528.0 3 9 16 46.2 6.0 481.8 19.72 19.66 15 0 0 1 CONV

259 C C8 Pli 130.0 1 16 26.0 1.0 104.0 5.16 15 0 0 1 CONV

260 C C8 Pli 568.4 4 11 16 33.8 7.0 534.6 20.12 18.43 15 0 0 1 CONV

261 C C8 Pli 510.4 3 11 16 50.4 6.7 460.0 19.14 17.02 15 0 0 1 CONV

263 C C8 Pli 467.5 3 16 42.2 6.5 425.3 17.68 15 0 0 1 CONV

265 C C8 Pli 516.9 3 16 34.6 7.9 482.3 19.38 15 0 0 1 CONV

268 C C8 Pli 419.4 3 7 16 43.2 6.5 376.2 15.92 19.19 15 0 0 1 CONV

269 C C8 Pli 403.2 3 9 16 47.0 5.7 356.2 15.60 16.10 15 0 0 1 CONV

270 C C8 Pli 393.6 3 9 16 24.6 6.2 369.0 15.60 15.80 15 0 0 1 CONV

271 C C8 Pli 359.5 2 9 16 35.9 5.0 323.6 14.94 14.69 15 0 0 1 CONV

272 C C8 Pli 458.4 3 9 16 43.3 6.4 415.1 17.33 17.75 15 0 0 1 CONV

273 C C8 Pli 383.0 2 16 23.5 5.8 359.5 15.60 17.92 15 0 0 1 CONV

274 C C8 Pli 382.5 3 7 16 36.3 5.6 346.2 15.60 17.36 15 0 0 1 CONV

275 C C8 Pli 444.9 3 9 16 58.3 7.1 386.6 16.89 15 0 0 1 CONV

276 C C8 Pli 348.9 2 16 36.1 4.3 312.8 14.50 15 0 0 1 CONV

278 C C8 Pli 378.1 2 16 47.2 6.6 330.9 15.60 15 0 0 1 CONV

279 C C8 Pli 419.6 3 8 16 37.5 6.5 382.1 15.93 17.77 15 0 0 1 CONV

280 C C8 Pli 455.4 3 8 16 35.3 7.2 420.1 17.22 18.88 15 0 0 1 CONV

281 C C8 Pli 496.2 3 9 16 42.4 7.1 453.8 18.69 18.81 15 0 0 1 CONV

282 C C8 Pli 365.3 3 8 16 45.6 4.9 319.7 15.18 15.96 15 0 0 1 CONV

284 C C8 Pli 526.8 4 10 16 38.6 7.1 488.2 19.67 18.46 15 0 0 1 CONV

285 C C8 Pli 299.1 2 16 37.1 3.7 262.0 12.73 15 0 0 1 CONV

287 C C8 Pli 353.0 2 16 31.2 5.0 321.8 14.67 15 0 0 1 CONV

288 C C8 Pli 256.9 2 16 29.9 3.0 227.0 11.24 15 0 0 1 CONV

1158 C C8 Pli 251.0 1 15 24.0 3.7 251.0 12.24 15 0 0 1 CONV

4 D D13 Fdi 381.2 3 6 16 37.0 3.4 344.2 18.94 24.07 15 0 75 0 CONV

8 D D13 Fdi 429.3 4 6 16 37.6 6.0 391.7 19.80 27.12 15 0 75 0 CONV

76 D D13 Fdi 487.5 4 7 16 50.3 5.7 437.2 22.55 27.00 15 0 75 0 CONV

19/03/2014 Appendix 6 - Data 2012 Page 7 of 54



Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

80 D D13 Fdi 489.3 4 8 16 52.8 6.0 436.5 22.63 24.22 15 0 75 0 CONV

84 D D13 Fdi 445.5 3 7 16 48.9 5.1 396.6 20.19 24.73 15 0 75 0 CONV

85 D D13 Fdi 592.3 4 9 16 42.6 7.1 549.7 25.17 26.13 15 0 75 0 CONV

87 D D13 Fdi 514.7 1 16 37.0 7.0 477.7 24.13 15 0 75 0 CONV

88 D D13 Fdi 456.0 4 7 16 51.6 5.6 404.4 20.81 25.30 15 0 75 0 CONV

90 D D13 Fdi 424.3 3 7 16 54.3 4.4 370.0 19.80 21.73 15 0 75 0 CONV

92 D D13 Fdi 524.5 4 8 16 47.5 8.0 477.0 24.59 25.90 15 0 75 0 CONV

96 D D13 Fdi 507.6 3 7 16 50.0 5.9 457.6 23.64 28.06 15 0 75 0 CONV

97 D D13 Fdi 569.6 4 9 16 56.9 7.0 512.7 24.75 25.20 15 0 75 0 CONV

98 D D13 Fdi 634.6 4 9 16 39.5 8.5 595.1 27.17 27.83 15 0 75 0 CONV

99 D D13 Fdi 545.5 3 9 16 32.0 9.0 513.5 24.75 24.20 15 0 75 0 CONV

101 D D13 Fdi 681.1 4 9 16 58.7 8.4 622.4 29.37 29.66 15 0 75 0 CONV

1148 D D13 Fdi 503.2 4 8 15 44.1 6.0 503.2 24.75 24.89 15 0 75 0 CONV

1 D D13 Pli 250.6 1 4 16 33.0 2.9 217.6 10.81 17.28 15 0 75 0 CONV

2 D D13 Pli 479.5 2 8 16 56.2 6.5 423.3 18.09 19.60 15 0 75 0 CONV

3 D D13 Pli 569.4 2 8 16 38.2 8.3 531.2 20.12 22.10 15 0 75 0 CONV

5 D D13 Pli 454.9 2 8 16 49.9 7.0 405.0 17.20 18.86 15 0 75 0 CONV

6 D D13 Pli 659.2 3 9 16 52.1 8.9 607.1 22.09 22.92 15 0 75 0 CONV

7 D D13 Pli 618.5 2 8 16 27.1 8.9 591.4 20.92 23.37 15 0 75 0 CONV

9 D D13 Pli 522.8 4 9 16 31.5 9.1 491.3 19.56 19.53 15 0 75 0 CONV

10 D D13 Pli 430.0 3 8 16 46.5 5.6 383.5 16.33 18.10 15 0 75 0 CONV

11 D D13 Pli 353.1 1 7 16 37.0 3.3 316.1 14.68 16.84 15 0 75 0 CONV

66 D D13 Pli 458.2 2 9 16 29.8 6.5 428.4 17.33 17.74 15 0 75 0 CONV

68 D D13 Pli 436.6 3 7 16 25.1 9.9 411.5 16.58 19.76 15 0 75 0 CONV

70 D D13 Pli 463.9 3 8 16 35.7 7.1 428.2 17.54 19.13 15 0 75 0 CONV

73 D D13 Pli 545.0 3 10 16 30.0 9.9 515.0 20.12 18.92 15 0 75 0 CONV

74 D D13 Pli 585.0 3 10 16 22.4 9.1 562.6 20.12 19.90 15 0 75 0 CONV

75 D D13 Pli 525.4 3 8 16 30.4 8.8 495.0 19.62 20.90 15 0 75 0 CONV

77 D D13 Pli 536.0 3 8 16 24.9 9.3 511.1 20.02 21.20 15 0 75 0 CONV

82 D D13 Pli 509.6 4 8 16 39.0 9.1 470.6 19.11 20.46 15 0 75 0 CONV

89 D D13 Pli 595.7 3 9 16 39.7 10.9 556.0 20.29 21.40 15 0 75 0 CONV

91 D D13 Pli 567.0 4 10 16 37.8 9.8 529.2 20.12 19.46 15 0 75 0 CONV

93 D D13 Pli 479.0 3 8 16 48.0 9.5 431.0 18.11 19.58 15 0 75 0 CONV

94 D D13 Pli 408.7 2 8 16 55.3 9.2 353.4 15.60 17.42 15 0 75 0 CONV

95 D D13 Pli 521.1 3 9 16 30.6 9.0 490.5 19.54 19.48 15 0 75 0 CONV

100 D D13 Pli 516.0 3 8 16 58.7 9.7 457.3 19.35 20.64 15 0 75 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

102 D D13 Pli 468.1 3 9 16 42.1 10.0 426.0 17.70 18.02 15 0 75 0 CONV

8 D D29 Fdi 510.7 4 9 16 60.1 7.9 450.6 23.86 22.73 15 0 75 0 CONV

9 D D29 Fdi 589.5 4 9 16 57.1 9.8 532.4 25.05 26.01 15 0 75 0 CONV

11 D D29 Fdi 584.0 3 8 16 52.5 8.9 531.5 24.77 28.65 15 0 75 0 CONV

727 D D29 Fdi 622.7 4 10 16 62.1 9.8 560.6 26.61 25.03 15 0 75 0 CONV

733 D D29 Fdi 491.6 4 8 16 50.1 6.8 441.5 22.81 24.33 15 0 75 0 CONV

738 D D29 Fdi 615.2 3 8 16 68.5 8.5 546.7 26.24 30.05 15 0 75 0 CONV

742 D D29 Fdi 485.2 4 8 16 44.7 5.7 440.5 22.44 24.02 15 0 75 0 CONV

743 D D29 Fdi 616.7 3 8 16 75.2 9.7 541.5 26.31 30.12 15 0 75 0 CONV

1 D D29 Pli 495.2 3 8 16 31.5 7.7 463.7 18.65 20.05 15 0 75 0 CONV

2 D D29 Pli 462.7 4 8 16 31.1 7.9 431.6 17.50 19.10 15 0 75 0 CONV

3 D D29 Pli 566.4 3 7 16 52.3 10.0 514.1 20.12 23.65 15 0 75 0 CONV

4 D D29 Pli 632.1 4 9 16 53.6 10.7 578.5 21.33 22.28 15 0 75 0 CONV

5 D D29 Pli 519.0 3 7 16 46.5 9.1 472.5 19.46 22.30 15 0 75 0 CONV

6 D D29 Pli 334.6 1 5 16 25.8 8.0 308.8 13.91 19.61 15 0 75 0 CONV

7 D D29 Pli 488.7 3 8 16 49.8 9.8 438.9 18.40 19.86 15 0 75 0 CONV

10 D D29 Pli 551.1 2 8 16 43.3 9.4 507.8 20.12 21.61 15 0 75 0 CONV

735 D D29 Pli 578.7 3 8 16 41.2 12.3 537.5 20.12 22.34 15 0 75 0 CONV

744 D D29 Pli 541.0 3 8 16 40.6 10.2 500.4 20.12 21.33 15 0 75 0 CONV

747 D D29 Pli 598.5 4 8 16 53.9 10.2 544.6 20.34 22.86 15 0 75 0 CONV

748 D D29 Pli 263.2 2 3 16 32.6 3.3 230.6 11.60 21.55 15 0 75 0 CONV

749 D D29 Pli 592.7 3 9 16 42.1 9.4 550.6 20.19 21.32 15 0 75 0 CONV

1 D D4 Fdi 420.4 1 16 63.4 11 357.0 19.80 15 0 75 0 CONV

2 D D4 Fdi 525.6 3 9 16 54.9 8.1 470.7 24.64 23.36 15 0 75 0 CONV

604 D D4 Fdi 529.1 4 9 16 43.0 8.1 486.1 24.75 23.51 15 0 75 0 CONV

609 D D4 Fdi 582.5 4 9 16 52.3 8.5 530.2 24.75 25.73 15 0 75 0 CONV

610 D D4 Fdi 649.0 4 10 16 57.7 10.2 591.3 27.89 26.00 15 0 75 0 CONV

611 D D4 Fdi 629.0 4 8 16 57.0 9.5 572.0 26.93 30.67 15 0 75 0 CONV

1174 D D4 Fdi 481.5 3 7 15 61.2 12.9 481.5 24.75 26.68 15 0 75 0 CONV

581 D D4 Pli 390.0 3 7 16 48.6 5.6 341.4 15.60 18.18 15 0 75 0 CONV

583 D D4 Pli 578.8 3 9 16 63.8 8.7 515.0 20.12 20.97 15 0 75 0 CONV

584 D D4 Pli 599.5 4 9 16 43.9 10.6 555.6 20.37 21.49 15 0 75 0 CONV

585 D D4 Pli 377.4 2 7 16 37.9 3.3 339.5 15.60 17.73 15 0 75 0 CONV

586 D D4 Pli 534.6 3 9 16 30.8 9.4 503.8 19.96 19.84 15 0 75 0 CONV

587 D D4 Pli 621.0 3 9 16 53.7 8.7 567.3 21.01 22.01 15 0 75 0 CONV

588 D D4 Pli 515.4 3 8 16 35.0 8.3 480.4 19.33 20.62 15 0 75 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

589 D D4 Pli 514.4 4 9 16 44.0 8.3 470.4 19.29 19.30 15 0 75 0 CONV

590 D D4 Pli 1 16 15.1 0.0 15 0 75 0 CONV

592 D D4 Pli 484.0 2 8 16 38.2 9.9 445.8 18.23 19.73 15 0 75 0 CONV

593 D D4 Pli 586.4 2 5 16 36.4 8.5 550.0 20.12 29.49 15 0 75 0 CONV

594 D D4 Pli 491.5 3 9 16 48.5 8.3 443.0 18.51 18.68 15 0 75 0 CONV

595 D D4 Pli 598.0 4 9 16 43.8 11.1 554.2 20.32 21.45 15 0 75 0 CONV

597 D D4 Pli 479.5 3 8 16 50.0 7.8 429.5 18.09 19.60 15 0 75 0 CONV

598 D D4 Pli 504.0 4 8 16 44.4 8.7 459.6 18.94 20.30 15 0 75 0 CONV

599 D D4 Pli 490.1 3 8 16 45.9 6.7 444.2 18.46 19.90 15 0 75 0 CONV

600 D D4 Pli 460.1 3 7 16 50.8 6.4 409.3 17.40 20.51 15 0 75 0 CONV

601 D D4 Pli 511.7 4 8 16 39.1 8.9 472.6 19.19 20.52 15 0 75 0 CONV

602 D D4 Pli 564.8 3 9 16 55.1 8.2 509.7 20.12 20.62 15 0 75 0 CONV

603 D D4 Pli 445.8 3 7 16 31.7 7.6 414.1 16.93 20.06 15 0 75 0 CONV

605 D D4 Pli 566.4 2 8 16 32.9 10.5 533.5 20.12 22.02 15 0 75 0 CONV

606 D D4 Pli 458.5 2 8 16 48.0 7.3 410.5 17.34 18.97 15 0 75 0 CONV

608 D D4 Pli 457.4 1 16 55.0 8.4 402.4 17.30 15 0 75 0 CONV

613 D D4 Pli 533.3 2 8 16 51.6 8.5 481.7 19.92 21.12 15 0 75 0 CONV

614 D D4 Pli 497.2 2 8 16 37.0 8.2 460.2 18.72 20.11 15 0 75 0 CONV

615 D D4 Pli 507.2 3 8 16 44.2 12.3 463.0 19.02 20.39 15 0 75 0 CONV

1173 D D4 Pli 529.7 3 9 15 46.4 9.0 529.7 20.12 19.71 15 0 75 0 CONV

1175 D D4 Pli 286.0 2 5 15 36.0 3.0 286.0 12.87 17.13 15 0 75 0 CONV

671 E E17 Fdi 654.7 4 10 16 67.9 8.9 586.8 28.13 26.21 15 0 150 0 CONV

674 E E17 Fdi 631.5 4 10 16 43.0 10.4 588.5 27.04 25.36 15 0 150 0 CONV

683 E E17 Fdi 541.7 4 8 16 68.4 8.0 473.3 24.75 26.70 15 0 150 0 CONV

878 E E17 Fdi 528.4 4 7 16 61.4 7.9 467.0 24.75 29.14 15 0 150 0 CONV

656 E E17 Pli 592.4 4 10 16 34.4 9.9 558.0 20.18 20.07 15 0 150 0 CONV

657 E E17 Pli 622.8 4 11 16 41.2 9.2 581.6 21.07 19.68 15 0 150 0 CONV

658 E E17 Pli 658.8 4 11 16 59.5 12.3 599.3 22.08 20.48 15 0 150 0 CONV

659 E E17 Pli 519.6 3 9 16 50.0 8.9 469.6 19.49 19.44 15 0 150 0 CONV

660 E E17 Pli 618.4 4 10 16 41.1 12.0 577.3 20.92 20.69 15 0 150 0 CONV

661 E E17 Pli 669.0 4 11 16 50.1 11.0 618.9 22.37 20.71 15 0 150 0 CONV

662 E E17 Pli 552.5 3 11 16 38.9 11.4 513.6 20.12 18.05 15 0 150 0 CONV

663 E E17 Pli 462.4 4 7 16 56.7 5.8 405.7 17.48 20.59 15 0 150 0 CONV

664 E E17 Pli 595.0 3 10 16 42.0 10.6 553.0 20.27 20.14 15 0 150 0 CONV

666 E E17 Pli 710.1 4 10 16 56.9 12.8 653.2 23.52 22.75 15 0 150 0 CONV

667 E E17 Pli 420.0 3 16 34.2 10.7 385.8 15.95 15 0 150 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

668 E E17 Pli 533.5 3 9 16 57.2 10.0 476.3 19.92 19.81 15 0 150 0 CONV

670 E E17 Pli 491.1 3 10 16 45.5 10.4 445.6 18.49 17.54 15 0 150 0 CONV

672 E E17 Pli 559.4 3 9 16 41.1 11.1 518.3 20.12 20.48 15 0 150 0 CONV

677 E E17 Pli 511.8 3 10 16 33.4 12.0 478.4 19.19 18.08 15 0 150 0 CONV

680 E E17 Pli 550.0 3 10 16 52.7 11.4 497.3 20.12 19.05 15 0 150 0 CONV

681 E E17 Pli 505.6 3 9 16 41.1 9.7 464.5 18.96 19.06 15 0 150 0 CONV

682 E E17 Pli 595.2 4 10 16 36.6 10.2 558.6 20.27 20.14 15 0 150 0 CONV

684 E E17 Pli 566.6 4 10 16 35.6 10.8 531.0 20.12 19.45 15 0 150 0 CONV

685 E E17 Pli 466.5 3 7 16 57.0 7.2 409.5 17.64 20.71 15 0 150 0 CONV

686 E E17 Pli 360.9 1 16 26.1 6.1 334.8 15.00 15 0 150 0 CONV

688 E E17 Pli 618.0 4 11 16 60.2 13.5 557.8 20.91 19.58 15 0 150 0 CONV

689 E E17 Pli 581.7 4 9 16 66.4 10.4 515.3 20.12 21.05 15 0 150 0 CONV

1176 E E17 Pli 449.5 3 8 15 45.5 7.5 449.5 18.68 18.7 15 0 150 0 CONV

1177 E E17 Pli 549.5 3 9 15 45.1 8.2 549.5 20.43 20.23 15 0 150 0 CONV

2 E E26 Fdi 401.9 2 7 16 41.4 6.5 360.5 19.80 22.29 15 0 150 0 CONV

179 E E26 Fdi 541.2 4 9 16 64.0 8.2 477.2 24.75 24.02 15 0 150 0 CONV

180 E E26 Fdi 488.0 3 8 16 40.0 6.6 448.0 22.57 24.16 15 0 150 0 CONV

191 E E26 Fdi 459.8 3 7 16 68.6 5.9 391.2 20.98 25.51 15 0 150 0 CONV

192 E E26 Fdi 411.6 3 8 16 47.0 5.5 364.6 19.80 20.37 15 0 150 0 CONV

197 E E26 Fdi 590.3 4 9 16 63.7 7.9 526.6 25.09 26.04 15 0 150 0 CONV

205 E E26 Fdi 478.5 4 8 16 63.4 6.4 415.1 22.06 23.70 15 0 150 0 CONV

1 E E26 Pli 487.1 4 8 16 60.5 8.1 426.6 18.34 19.82 15 0 150 0 CONV

181 E E26 Pli 455.6 3 7 16 44.9 7.7 410.7 17.23 20.37 15 0 150 0 CONV

182 E E26 Pli 463.8 3 8 16 40.9 7.6 422.9 17.54 19.13 15 0 150 0 CONV

184 E E26 Pli 523.5 1 16 49.6 10.3 473.9 19.59 15 0 150 0 CONV

186 E E26 Pli 484.0 4 7 16 39.5 9.8 444.5 18.23 21.26 15 0 150 0 CONV

188 E E26 Pli 394.3 3 7 16 34.6 6.3 359.7 15.60 18.33 15 0 150 0 CONV

190 E E26 Pli 386.6 1 16 60.6 8.1 326.0 15.60 15 0 150 0 CONV

193 E E26 Pli 322.6 2 5 16 55.1 5.3 267.5 13.31 19.03 15 0 150 0 CONV

198 E E26 Pli 567.8 3 10 16 30.8 10.1 537.0 20.12 19.48 15 0 150 0 CONV

199 E E26 Pli 301.3 2 5 16 44.0 5.0 257.3 12.73 17.95 15 0 150 0 CONV

201 E E26 Pli 476.8 4 9 16 56.6 7.2 420.2 18.03 18.27 15 0 150 0 CONV

204 E E26 Pli 462.8 3 8 16 50.0 8.5 412.8 17.50 19.10 15 0 150 0 CONV

206 E E26 Pli 579.4 4 7 16 49.7 8.0 529.7 20.12 24.01 15 0 150 0 CONV

208 E E26 Pli 383.9 3 16 39.7 8.0 344.2 15.60 15 0 150 0 CONV

209 E E26 Pli 171.6 1 16 18.2 1.4 153.4 8.21 15 0 150 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

210 E E26 Pli 427.2 3 8 16 34.0 8.1 393.2 16.22 18.01 15 0 150 0 CONV

212 E E26 Pli 486.2 4 7 16 49.3 9.3 436.9 18.31 21.32 15 0 150 0 CONV

213 E E26 Pli 375.5 3 6 16 49.9 5.7 325.6 15.60 19.31 15 0 150 0 CONV

1155 E E26 Pli 465.5 3 8 15 55.5 7.1 465.5 19.27 19.18 15 0 150 0 CONV

3 E E9 Fdi 680.0 4 9 16 66.0 11.0 614.0 29.32 29.62 15 0 150 0 CONV

4 E E9 Fdi 471.1 3 7 16 54.3 6.5 416.8 21.64 26.12 15 0 150 0 CONV

373 E E9 Fdi 587.7 4 9 16 59.7 8.2 528.0 24.89 25.94 15 0 150 0 CONV

379 E E9 Fdi 426.0 2 6 16 52.5 5.3 373.5 19.80 26.92 15 0 150 0 CONV

380 E E9 Fdi 535.4 3 8 16 63.9 7.0 471.5 24.75 26.41 15 0 150 0 CONV

383 E E9 Fdi 496.7 4 8 16 70.8 7.1 425.9 23.13 24.58 15 0 150 0 CONV

385 E E9 Fdi 490.0 2 8 16 58.7 8.5 431.3 22.66 24.25 15 0 150 0 CONV

386 E E9 Fdi 475.1 2 8 16 62.2 5.6 412.9 21.82 23.53 15 0 150 0 CONV

387 E E9 Fdi 354.2 2 6 16 44.2 3.9 310.0 17.27 22.28 15 0 150 0 CONV

393 E E9 Fdi 534.0 3 8 16 48.6 8.0 485.4 24.75 26.34 15 0 150 0 CONV

398 E E9 Fdi 354.0 2 5 16 64.0 3.6 290.0 17.26 25.84 15 0 150 0 CONV

400 E E9 Fdi 447.5 4 7 16 59.9 6.3 387.6 20.35 24.84 15 0 150 0 CONV

404 E E9 Fdi 398.3 2 6 16 47.3 4.2 351.0 19.80 25.17 15 0 150 0 CONV

406 E E9 Fdi 497.0 3 8 16 49.6 8.3 447.4 23.14 24.59 15 0 150 0 CONV

1 E E9 Pli 231.8 1 3 16 52.2 1.8 179.6 10.76 18.96 15 0 150 0 CONV

2 E E9 Pli 317.4 2 6 16 19.8 4.0 297.6 13.09 16.89 15 0 150 0 CONV

5 E E9 Pli 321.0 3 5 16 66.8 3.5 254.2 13.24 18.95 15 0 150 0 CONV

369 E E9 Pli 401.0 3 8 16 35.0 6.4 366.0 15.60 17.17 15 0 150 0 CONV

371 E E9 Pli 393.0 3 7 16 46.0 6.0 347.0 15.60 18.29 15 0 150 0 CONV

372 E E9 Pli 515.4 3 9 16 38.3 8.5 477.1 19.33 19.33 15 0 150 0 CONV

374 E E9 Pli 349.8 1 16 31.8 9.4 318.0 14.54 15 0 150 0 CONV

375 E E9 Pli 328.8 2 6 16 42.3 5.0 286.5 13.56 17.39 15 0 150 0 CONV

376 E E9 Pli 415.0 2 7 16 29.5 7.1 385.5 15.76 19.04 15 0 150 0 CONV

378 E E9 Pli 236.4 1 3 16 50.6 2.0 185.8 10.76 19.36 15 0 150 0 CONV

382 E E9 Pli 419.0 1 16 51.0 8.0 368.0 15.91 15 0 150 0 CONV

388 E E9 Pli 488.0 2 8 16 44.6 9.7 443.4 18.38 19.84 15 0 150 0 CONV

390 E E9 Pli 434.4 1 16 47.1 7.8 387.3 16.49 15 0 150 0 CONV

392 E E9 Pli 422.6 1 16 58.6 8.1 364.0 16.05 15 0 150 0 CONV

394 E E9 Pli 382.2 1 16 45.2 7.4 337.0 15.60 15 0 150 0 CONV

399 E E9 Pli 301.0 2 4 16 52.0 4.4 249.0 12.73 20.51 15 0 150 0 CONV

401 E E9 Pli 416.5 2 7 16 22.2 7.8 394.3 15.81 19.09 15 0 150 0 CONV

1 F F10 Fdi 199.1 2 5 16 22.2 1.0 176.9 11.45 12.07 25 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

2 F F10 Fdi 206.0 2 4 16 16.1 1.7 189.9 12.36 15.62 25 0 0 0 CONV

544 F F10 Fdi 50.0 1 16 4.0 3.4 46.0 25 0 0 0 CONV

545 F F10 Fdi 238.1 2 5 16 22.1 2.7 216.0 13.10 16.03 25 0 0 0 CONV

553 F F10 Fdi 255.4 2 5 16 24.5 1.9 230.9 14.14 17.65 25 0 0 0 CONV

555 F F10 Fdi 195.1 2 5 16 16.1 0.9 179.0 11.00 11.63 25 0 0 0 CONV

556 F F10 Fdi 221.8 2 5 16 18.0 1.4 203.8 12.37 14.44 25 0 0 0 CONV

564 F F10 Fdi 98.0 1 16 9.5 3.5 88.5 25 0 0 0 CONV

568 F F10 Fdi 204.9 2 5 16 10.0 1.4 194.9 12.29 12.69 25 0 0 0 CONV

572 F F10 Fdi 63.0 1 16 3.2 63.0 25 0 0 0 CONV

575 F F10 Fdi 155.5 2 3 16 11.5 0.3 144.0 9.90 10.91 25 0 0 0 CONV

543 F F10 Pli 379.2 3 7 16 28.9 6.1 350.3 15.60 17.80 25 0 0 0 CONV

546 F F10 Pli 345.6 1 6 16 29.9 5.7 315.7 14.36 18.10 25 0 0 0 CONV

548 F F10 Pli 435.2 2 7 16 48.1 5.7 387.1 16.52 19.71 25 0 0 0 CONV

549 F F10 Pli 376.6 3 7 16 26.4 6.6 350.2 15.60 17.70 25 0 0 0 CONV

550 F F10 Pli 511.9 3 8 16 25.4 9.3 486.5 19.20 20.53 25 0 0 0 CONV

552 F F10 Pli 442.5 3 8 16 37.1 8.3 405.4 16.80 18.48 25 0 0 0 CONV

554 F F10 Pli 383.8 3 7 16 46.4 5.9 337.4 15.60 17.96 25 0 0 0 CONV

557 F F10 Pli 315.1 3 8 16 27.6 3.8 287.5 13.00 14.12 25 0 0 0 CONV

558 F F10 Pli 536.2 3 9 16 33.2 8.0 503.0 20.02 19.88 25 0 0 0 CONV

559 F F10 Pli 297.4 1 5 16 28.4 3.5 269.0 12.73 17.74 25 0 0 0 CONV

560 F F10 Pli 298.5 1 4 16 39.1 259.4 12.73 20.36 25 0 0 0 CONV

561 F F10 Pli 377.2 3 7 16 19.4 5.5 357.8 15.60 17.73 25 0 0 0 CONV

562 F F10 Pli 374.6 3 7 16 19.8 5.6 354.8 15.58 17.63 25 0 0 0 CONV

563 F F10 Pli 320.0 3 6 16 20.5 4.5 299.5 13.20 17.01 25 0 0 0 CONV

565 F F10 Pli 486.9 3 9 16 30.4 6.7 456.5 18.33 18.55 25 0 0 0 CONV

566 F F10 Pli 419.9 3 5 16 40.9 6.6 379.0 15.94 23.39 25 0 0 0 CONV

567 F F10 Pli 224.1 2 5 16 27.6 1.8 196.5 10.36 13.36 25 0 0 0 CONV

569 F F10 Pli 382.5 3 7 16 44.0 6.1 338.5 15.60 17.92 25 0 0 0 CONV

570 F F10 Pli 430.5 3 8 16 35.3 5.8 395.2 16.35 18.11 25 0 0 0 CONV

571 F F10 Pli 200.2 2 4 16 10.2 2.4 190.0 9.32 13.31 25 0 0 0 CONV

573 F F10 Pli 435.4 3 7 16 31.8 8.6 403.6 16.53 19.72 25 0 0 0 CONV

575 F F10 Pli 325.5 1 6 16 25.1 5.9 300.4 13.43 17.25 25 0 0 0 CONV

576 F F10 Pli 394.7 3 7 16 25.1 5.5 369.6 15.60 18.35 25 0 0 0 CONV

577 F F10 Pli 407.5 1 6 16 34.1 7.6 373.4 15.60 20.53 25 0 0 0 CONV

1172 F F10 Pli 284.0 2 5 15 40.9 3.7 284.0 12.78 17.02 25 0 0 0 CONV

4 F F14 Fdi 459.4 4 8 16 76.7 4.4 382.7 20.96 22.77 25 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

216 F F14 Fdi 527.5 4 7 16 65.3 5.7 462.2 24.73 29.09 25 0 0 0 CONV

217 F F14 Fdi 502.6 4 8 16 59.7 6.9 442.9 23.40 24.86 25 0 0 0 CONV

222 F F14 Fdi 324.7 3 7 16 46.6 4.2 278.1 16.50 17.69 25 0 0 0 CONV

225 F F14 Fdi 303.7 2 16 20.6 4.4 283.1 16.13 25 0 0 0 CONV

227 F F14 Fdi 294.8 2 5 16 51.1 2.7 243.7 15.48 21.09 25 0 0 0 CONV

229 F F14 Fdi 542.5 4 8 16 69.0 6.7 473.5 24.75 26.74 25 0 0 0 CONV

241 F F14 Fdi 410.6 3 8 16 46.2 6.1 364.4 19.80 20.32 25 0 0 0 CONV

245 F F14 Fdi 468.8 4 8 16 62.4 6.4 406.4 21.54 23.23 25 0 0 0 CONV

248 F F14 Fdi 349.4 2 16 32.8 3.7 316.6 16.92 25 0 0 0 CONV

251 F F14 Fdi 504.4 4 8 16 61.1 7.0 443.3 23.49 24.94 25 0 0 0 CONV

1 F F14 Pli 373.2 2 8 16 43.2 5.1 330.0 15.57 16.23 25 0 0 0 CONV

2 F F14 Pli 469.6 2 16 31.8 8.4 437.8 17.76 25 0 0 0 CONV

3 F F14 Pli 561.1 4 9 16 49.8 10.6 511.3 20.12 20.52 25 0 0 0 CONV

5 F F14 Pli 512.3 4 9 16 58.1 9.6 454.2 19.21 19.24 25 0 0 0 CONV

6 F F14 Pli 522.6 3 10 16 61.0 8.5 461.6 19.56 18.36 25 0 0 0 CONV

215 F F14 Pli 518.3 3 10 16 49.9 9.7 468.4 19.44 18.25 25 0 0 0 CONV

218 F F14 Pli 463.2 3 9 16 31.9 6.7 431.3 17.51 17.88 25 0 0 0 CONV

219 F F14 Pli 553.1 3 10 16 55.3 8.7 497.8 20.12 19.12 25 0 0 0 CONV

220 F F14 Pli 484.1 2 16 46.3 8.8 437.8 18.23 25 0 0 0 CONV

226 F F14 Pli 494.4 4 9 16 36.0 10.1 458.4 18.62 18.76 25 0 0 0 CONV

228 F F14 Pli 436.3 3 8 16 36.9 7.8 399.4 16.57 18.29 25 0 0 0 CONV

230 F F14 Pli 528.2 3 8 16 48.8 9.1 479.4 19.72 20.98 25 0 0 0 CONV

231 F F14 Pli 333.5 1 16 35.7 5.4 297.8 13.81 25 0 0 0 CONV

232 F F14 Pli 378.7 2 16 37.1 6.9 341.6 15.60 25 0 0 0 CONV

234 F F14 Pli 435.4 3 9 16 27.6 7.7 407.8 16.53 17.08 25 0 0 0 CONV

235 F F14 Pli 659.3 3 11 16 56.3 10.5 603.0 22.10 20.50 25 0 0 0 CONV

237 F F14 Pli 312.7 1 16 23.1 4.4 289.6 12.90 25 0 0 0 CONV

238 F F14 Pli 443.5 3 7 16 39.0 6.9 404.5 16.84 19.98 25 0 0 0 CONV

239 F F14 Pli 567.1 4 11 16 45.6 10.8 521.5 20.12 18.40 25 0 0 0 CONV

240 F F14 Pli 557.8 4 11 16 49.5 9.4 508.3 20.12 18.18 25 0 0 0 CONV

242 F F14 Pli 491.7 3 9 16 53.6 8.3 438.1 18.52 18.68 25 0 0 0 CONV

243 F F14 Pli 454.8 2 7 16 47.8 7.7 407.0 17.20 20.35 25 0 0 0 CONV

247 F F14 Pli 536.6 3 9 16 42.7 9.7 493.9 20.04 19.89 25 0 0 0 CONV

249 F F14 Pli 591.5 3 10 16 40.1 9.2 551.4 20.15 20.05 25 0 0 0 CONV

252 F F14 Pli 394.4 3 8 16 40.8 6.9 353.6 15.60 16.95 25 0 0 0 CONV

1 F F27 Fdi 55.0 1 16 0.0 1.3 55.0 25 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

4 F F27 Fdi 256.5 3 5 16 30.5 2.0 226.0 14.14 17.75 25 0 0 0 CONV

9 F F27 Fdi 383.8 3 7 16 40.8 4.3 343.0 19.19 21.25 25 0 0 0 CONV

1072 F F27 Fdi 169.5 2 16 24.0 4.2 145.5 9.96 25 0 0 0 CONV

1083 F F27 Fdi 161.5 2 16 20.5 4.2 141.0 9.90 25 0 0 0 CONV

1088 F F27 Fdi 515.6 4 9 16 39.3 6.2 476.3 24.17 22.94 25 0 0 0 CONV

2 F F27 Pli 394.1 3 8 16 30.6 6.0 363.5 15.60 16.94 25 0 0 0 CONV

3 F F27 Pli 228.3 2 5 16 19.2 2.7 209.1 10.70 13.65 25 0 0 0 CONV

5 F F27 Pli 377.0 3 8 16 52.8 7.0 324.2 15.60 16.36 25 0 0 0 CONV

6 F F27 Pli 308.0 3 5 16 43.8 3.0 264.2 12.73 18.29 25 0 0 0 CONV

7 F F27 Pli 436.7 3 7 16 30.5 6.2 406.2 16.58 19.76 25 0 0 0 CONV

8 F F27 Pli 525.6 3 10 16 31.2 9.3 494.4 19.63 18.43 25 0 0 0 CONV

1032 F F27 Pli 178.3 2 16 24.1 6.7 154.2 8.21 25 0 0 0 CONV

1060 F F27 Pli 407.8 3 9 16 29.8 6.9 378.0 15.60 16.24 25 0 0 0 CONV

1061 F F27 Pli 203.1 2 16 40.8 4.0 162.3 9.32 25 0 0 0 CONV

1062 F F27 Pli 169.2 2 16 21.2 4.9 148.0 8.04 25 0 0 0 CONV

1063 F F27 Pli 470.7 3 10 16 31.4 6.3 439.3 17.80 17.00 25 0 0 0 CONV

1064 F F27 Pli 474.4 3 9 16 31.2 7.3 443.2 17.94 18.20 25 0 0 0 CONV

1066 F F27 Pli 441.2 3 7 16 33.8 6.3 407.4 16.75 19.91 25 0 0 0 CONV

1067 F F27 Pli 414.0 3 7 16 61.6 4.8 352.4 15.72 19.01 25 0 0 0 CONV

1068 F F27 Pli 390.5 3 8 16 41.9 6.5 348.6 15.60 16.82 25 0 0 0 CONV

1069 F F27 Pli 508.4 4 9 16 33.5 6.2 474.9 19.06 19.14 25 0 0 0 CONV

1070 F F27 Pli 427.6 3 9 16 30.8 8.0 396.8 16.24 16.84 25 0 0 0 CONV

1074 F F27 Pli 335.6 3 5 16 44.2 4.0 291.4 13.95 19.66 25 0 0 0 CONV

1077 F F27 Pli 557.5 3 7 16 41.6 10.6 515.9 20.12 23.40 25 0 0 0 CONV

1078 F F27 Pli 306.2 3 7 16 35.1 4.8 271.1 12.73 14.97 25 0 0 0 CONV

1079 F F27 Pli 312.3 3 6 16 43.2 3.6 269.1 12.88 16.66 25 0 0 0 CONV

1081 F F27 Pli 344.3 3 6 16 30.3 4.5 314.0 14.31 18.05 25 0 0 0 CONV

1084 F F27 Pli 477.0 4 8 16 56.9 8.0 420.1 18.04 19.52 25 0 0 0 CONV

1085 F F27 Pli 245.7 2 4 16 16.1 2.4 229.6 10.76 16.93 25 0 0 0 CONV

1087 F F27 Pli 519.3 4 9 16 59.2 8.3 460.1 19.47 19.43 25 0 0 0 CONV

1089 F F27 Pli 530.3 3 9 16 41.1 7.9 489.2 19.80 19.72 25 0 0 0 CONV

1 G G21 Fdi 406.4 3 6 16 57.4 4.6 349.0 19.80 25.68 15 0 0 0 NAT

3 G G21 Fdi 246.1 2 4 16 40.7 1.6 205.4 13.84 20.30 15 0 0 0 NAT

5 G G21 Fdi 246.7 2 4 16 53.2 2.0 193.5 13.88 20.37 15 0 0 0 NAT

7 G G21 Fdi 332.2 2 5 16 52.2 3.5 280.0 16.50 24.14 15 0 0 0 NAT

445 G G21 Fdi 590.0 4 9 16 70.9 7.2 519.1 25.07 26.03 15 0 0 0 NAT
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

447 G G21 Fdi 490.2 4 16 62.9 6.3 427.3 22.67 15 0 0 0 NAT

448 G G21 Fdi 198.8 2 3 16 38.3 1.5 160.5 11.43 18.80 15 0 0 0 NAT

451 G G21 Fdi 391.0 3 8 16 57.3 5.0 333.7 19.67 19.31 15 0 0 0 NAT

465 G G21 Fdi 424.5 4 7 16 62.3 5.5 362.2 19.80 23.56 15 0 0 0 NAT

471 G G21 Fdi 315.7 3 5 16 52.2 3.4 263.5 16.50 22.82 15 0 0 0 NAT

473 G G21 Fdi 367.5 3 6 16 49.1 4.2 318.4 18.15 23.17 15 0 0 0 NAT

2 G G21 Pli 486.5 2 7 16 50.8 10.5 435.7 18.32 21.33 15 0 0 0 NAT

4 G G21 Pli 458.5 3 8 16 40.7 7.0 417.8 17.34 18.97 15 0 0 0 NAT

6 G G21 Pli 186.5 2 3 16 40.6 1.5 145.9 8.63 14.38 15 0 0 0 NAT

444 G G21 Pli 495.4 2 8 16 50.4 8.0 445.0 18.65 20.06 15 0 0 0 NAT

446 G G21 Pli 482.5 3 9 16 31.7 9.1 450.8 18.17 18.43 15 0 0 0 NAT

449 G G21 Pli 560.0 4 10 16 48.2 8.9 511.8 20.12 19.29 15 0 0 0 NAT

450 G G21 Pli 435.7 3 6 16 52.7 7.8 383.0 16.54 21.55 15 0 0 0 NAT

452 G G21 Pli 429.0 3 8 16 27.5 7.8 401.5 16.29 18.06 15 0 0 0 NAT

453 G G21 Pli 374.0 2 7 16 44.7 5.7 329.3 15.57 17.61 15 0 0 0 NAT

454 G G21 Pli 558.3 3 9 16 53.5 10.0 504.8 20.12 20.45 15 0 0 0 NAT

460 G G21 Pli 374.4 3 6 16 52.4 3.0 322.0 15.59 19.27 15 0 0 0 NAT

461 G G21 Pli 477.2 3 7 16 69.8 7.2 407.4 18.04 21.05 15 0 0 0 NAT

462 G G21 Pli 434.8 3 16 43.5 7.3 391.3 16.51 15 0 0 0 NAT

463 G G21 Pli 554.4 3 8 16 76.4 10.1 478.0 20.12 21.70 15 0 0 0 NAT

464 G G21 Pli 416.0 4 7 16 51.3 6.2 364.7 15.80 19.08 15 0 0 0 NAT

466 G G21 Pli 371.2 3 7 16 40.2 5.6 331.0 15.43 17.51 15 0 0 0 NAT

467 G G21 Pli 505.6 3 7 16 104.1 2.0 401.5 18.96 21.91 15 0 0 0 NAT

469 G G21 Pli 482.5 3 9 16 68.8 8.2 413.7 18.17 18.43 15 0 0 0 NAT

472 G G21 Pli 0 16 0.0 15 0 0 0 NAT

474 G G21 Pli 367.5 1 16 53.0 7.5 314.5 15.27 15 0 0 0 NAT

476 G G21 Pli 258.0 2 5 16 45.0 2.3 213.0 11.29 15.53 15 0 0 0 NAT

477 G G21 Pli 341.4 3 5 16 53.6 4.4 287.8 14.19 19.94 15 0 0 0 NAT

479 G G21 Pli 573.4 2 16 55.2 10.5 518.2 20.12 15 0 0 0 NAT

1161 G G21 Pli 374.5 3 7 15 53.0 4.6 374.5 15.62 17.63 15 0 0 0 NAT

1 G G23 Fdi 84.5 1 16 9.0 2.6 75.5 15 0 0 0 NAT

697 G G23 Fdi 269.5 3 6 16 24.7 3.0 244.8 14.14 16.22 15 0 0 0 NAT

698 G G23 Fdi 50.6 1 16 26.2 4.0 24.4 12.14 15 0 0 0 NAT

704 G G23 Fdi 179.6 2 16 28.6 4.4 151.0 11.00 15 0 0 0 NAT

711 G G23 Fdi 197.0 2 4 16 18.1 1.2 178.9 11.08 14.46 15 0 0 0 NAT

719 G G23 Fdi 105.8 2 16 11.0 3.1 94.8 15 0 0 0 NAT
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

2 G G23 Pli 376.2 3 8 16 22.3 5.3 353.9 15.60 16.34 15 0 0 0 NAT

2 G G23 Pli 409.0 3 8 16 33.2 5.9 375.8 15.60 17.43 15 0 0 0 NAT

3 G G23 Pli 173.7 1 3 16 16.2 0.9 157.5 8.21 12.77 15 0 0 0 NAT

690 G G23 Pli 230.1 2 5 16 27.9 2.2 202.2 10.76 13.77 15 0 0 0 NAT

691 G G23 Pli 370.0 3 7 16 37.8 4.7 332.2 15.38 17.47 15 0 0 0 NAT

692 G G23 Pli 337.4 2 7 16 23.0 4.3 314.4 14.02 16.24 15 0 0 0 NAT

693 G G23 Pli 232.3 2 6 16 14.8 3.4 217.5 10.76 12.58 15 0 0 0 NAT

694 G G23 Pli 222.0 2 5 16 14.2 2.3 207.8 10.27 13.22 15 0 0 0 NAT

695 G G23 Pli 272.7 2 6 16 29.7 4.1 243.0 12.10 14.78 15 0 0 0 NAT

699 G G23 Pli 244.8 2 7 16 8.8 2.8 236.0 10.76 15 0 0 0 NAT

700 G G23 Pli 297.3 2 6 16 26.0 4.0 271.3 12.73 15.97 15 0 0 0 NAT

701 G G23 Pli 389.8 3 8 16 35.4 5.9 354.4 15.60 16.80 15 0 0 0 NAT

702 G G23 Pli 304.0 2 6 16 25.5 4.5 278.5 12.73 16.29 15 0 0 0 NAT

703 G G23 Pli 481.2 3 8 16 48.2 6.6 433.0 18.12 19.65 15 0 0 0 NAT

706 G G23 Pli 329.1 2 7 16 27.5 4.0 301.6 13.58 15.91 15 0 0 0 NAT

707 G G23 Pli 375.4 3 8 16 25.2 4.8 350.2 15.60 16.31 15 0 0 0 NAT

708 G G23 Pli 363.6 3 8 16 26.9 5.0 336.7 15.11 15.90 15 0 0 0 NAT

709 G G23 Pli 291.3 2 8 16 20.1 3.7 271.2 12.73 13.17 15 0 0 0 NAT

710 G G23 Pli 318.7 3 7 16 28.3 4.8 290.4 13.15 15.49 15 0 0 0 NAT

713 G G23 Pli 161.2 2 2 16 13.1 4.7 148.1 7.34 14.04 15 0 0 0 NAT

714 G G23 Pli 305.1 2 6 16 19.1 4.2 286.0 12.73 16.34 15 0 0 0 NAT

715 G G23 Pli 298.8 2 7 16 18.4 3.9 280.4 12.73 14.66 15 0 0 0 NAT

716 G G23 Pli 232.4 1 6 16 20.3 1.9 212.1 10.76 12.59 15 0 0 0 NAT

717 G G23 Pli 446.5 3 9 16 38.4 6.7 408.1 16.95 17.40 15 0 0 0 NAT

718 G G23 Pli 416.1 3 8 16 35.4 6.7 380.7 15.80 17.66 15 0 0 0 NAT

721 G G23 Pli 373.5 3 8 16 35.9 5.6 337.6 15.58 16.24 15 0 0 0 NAT

723 G G23 Pli 330.0 2 8 16 19.1 4.7 310.9 13.61 14.69 15 0 0 0 NAT

15 G G7 Fdi 429.6 4 7 16 50.4 4.8 379.2 19.80 23.85 15 0 0 0 NAT

17 G G7 Fdi 459.7 3 8 16 38.7 6.0 421.0 20.97 22.78 15 0 0 0 NAT

18 G G7 Fdi 322.0 3 5 16 52.0 2.9 270.0 16.50 23.33 15 0 0 0 NAT

19 G G7 Fdi 338.5 3 5 16 55.5 3.6 283.0 16.50 24.64 15 0 0 0 NAT

20 G G7 Fdi 455.0 3 7 16 72.0 3.9 383.0 20.76 25.25 15 0 0 0 NAT

33 G G7 Fdi 292.5 3 5 16 37.1 3.1 255.4 15.36 20.90 15 0 0 0 NAT

36 G G7 Fdi 350.6 4 5 16 56.7 3.1 293.9 16.98 25.58 15 0 0 0 NAT

41 G G7 Fdi 436.2 3 8 16 41.8 5.9 394.4 19.80 21.62 15 0 0 0 NAT

44 G G7 Fdi 415.0 4 7 16 44.5 4.2 370.5 19.80 23.03 15 0 0 0 NAT
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

45 G G7 Fdi 514.5 4 8 16 61.5 6.3 453.0 24.12 25.42 15 0 0 0 NAT

48 G G7 Fdi 337.5 4 5 16 56.7 3.0 280.8 16.50 24.56 15 0 0 0 NAT

50 G G7 Fdi 436.0 3 7 16 58.5 4.5 377.5 19.80 24.20 15 0 0 0 NAT

52 G G7 Fdi 505.5 3 8 16 45.8 7.2 459.7 23.54 25.00 15 0 0 0 NAT

53 G G7 Fdi 478.0 4 7 16 72.8 6.0 405.2 22.03 26.49 15 0 0 0 NAT

65 G G7 Fdi 515.0 3 7 16 74.2 6.2 440.8 24.14 28.44 15 0 0 0 NAT

1144 G G7 Fdi 425.0 4 6 15 48.6 4.1 425.0 21.91 26.85 15 0 0 0 NAT

1145 G G7 Fdi 360.0 4 5 15 59.0 3.8 360.0 19.8 26.3 15 0 0 0 NAT

1146 G G7 Fdi 408.9 4 5 15 58.2 4.2 408.9 20.83 29.91 15 0 0 0 NAT

30 G G7 Pli 463.5 3 9 16 47.5 7.6 416.0 17.53 17.89 15 0 0 0 NAT

31 G G7 Pli 471.6 2 7 16 54.9 7.7 416.7 17.83 20.87 15 0 0 0 NAT

32 G G7 Pli 457.9 2 16 56.9 10.0 401.0 17.31 15 0 0 0 NAT

34 G G7 Pli 477.8 2 8 16 56.6 7.6 421.2 18.07 19.55 15 0 0 0 NAT

37 G G7 Pli 387.0 4 6 16 48.5 6.2 338.5 15.60 19.76 15 0 0 0 NAT

39 G G7 Pli 534.5 2 10 16 53.4 8.2 481.1 19.96 18.66 15 0 0 0 NAT

40 G G7 Pli 436.0 3 8 16 50.8 7.6 385.2 16.55 18.28 15 0 0 0 NAT

43 G G7 Pli 410.0 1 7 16 13.3 8.0 396.7 15.63 18.87 15 0 0 0 NAT

46 G G7 Pli 913.1 1 16 50.1 6.0 863.0 28.33 15 0 0 0 NAT

47 G G7 Pli 500.0 2 8 16 42.3 8.9 457.7 18.83 20.19 15 0 0 0 NAT

49 G G7 Pli 419.0 2 7 16 28.0 7.0 391.0 15.91 19.18 15 0 0 0 NAT

51 G G7 Pli 457.7 4 9 16 47.5 8.3 410.2 17.31 17.73 15 0 0 0 NAT

54 G G7 Pli 466.0 3 8 16 55.7 7.9 410.3 17.62 19.20 15 0 0 0 NAT

55 G G7 Pli 426.4 2 8 16 51.9 7.3 374.5 16.19 17.98 15 0 0 0 NAT

56 G G7 Pli 505.7 2 16 57.0 9.9 448.7 18.96 15 0 0 0 NAT

59 G G7 Pli 480.8 3 10 16 37.8 8.4 443.0 18.14 17.27 15 0 0 0 NAT

60 G G7 Pli 485.6 4 9 16 67.3 8.6 418.3 18.29 18.51 15 0 0 0 NAT

61 G G7 Pli 458.7 2 7 16 60.0 6.3 398.7 17.34 20.47 15 0 0 0 NAT

62 G G7 Pli 461.3 3 10 16 51.1 7.6 410.2 17.44 16.74 15 0 0 0 NAT

63 G G7 Pli 506.0 2 8 16 59.0 8.0 447.0 18.98 20.36 15 0 0 0 NAT

518 H H16 Fdi 264.3 3 6 16 30.8 2.3 233.5 14.14 15.82 40 0 0 0 CONV

528 H H16 Fdi 214.1 2 3 16 41.0 1.0 173.1 12.38 21.05 40 0 0 0 CONV

536 H H16 Fdi 208.0 2 4 16 28.2 1.2 179.8 12.38 15.87 40 0 0 0 CONV

537 H H16 Fdi 232.0 2 4 16 29.2 1.5 202.8 12.47 18.73 40 0 0 0 CONV

1165 H H16 Fdi 133.5 2 15 24.5 3.9 133.5 9 40 0 0 0 CONV

1171 H H16 Fdi 316.4 3 6 15 36.7 3.6 316.4 17.2 19.67 40 0 0 0 CONV

1 H H16 Pli 424.9 3 7 16 33.4 5.1 391.5 16.13 19.37 40 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1 H H16 Pli 485.4 3 8 16 39.8 7.0 445.6 18.28 19.77 40 0 0 0 CONV

516 H H16 Pli 449.8 3 8 16 36.3 6.4 413.5 17.08 18.71 40 0 0 0 CONV

517 H H16 Pli 456.0 4 9 16 38.4 8.2 417.6 17.24 17.68 40 0 0 0 CONV

519 H H16 Pli 387.5 1 7 16 27.9 6.6 359.6 15.60 18.09 40 0 0 0 CONV

520 H H16 Pli 333.5 3 6 16 30.4 4.6 303.1 13.81 17.59 40 0 0 0 CONV

521 H H16 Pli 420.9 3 7 16 34.0 6.3 386.9 15.98 19.24 40 0 0 0 CONV

522 H H16 Pli 397.2 2 6 16 46.6 6.3 350.6 15.60 20.14 40 0 0 0 CONV

523 H H16 Pli 431.0 3 7 16 32.5 6.5 398.5 16.36 19.58 40 0 0 0 CONV

524 H H16 Pli 343.9 2 7 16 32.3 4.4 311.6 14.29 16.49 40 0 0 0 CONV

525 H H16 Pli 440.1 1 7 16 37.6 7.5 402.5 16.71 19.87 40 0 0 0 CONV

526 H H16 Pli 506.1 3 9 16 34.1 8.1 472.0 18.98 19.08 40 0 0 0 CONV

527 H H16 Pli 571.4 3 8 16 34.9 8.1 536.5 20.12 22.15 40 0 0 0 CONV

529 H H16 Pli 408.9 3 7 16 36.4 6.4 372.5 15.60 18.84 40 0 0 0 CONV

530 H H16 Pli 331.8 1 6 16 27.2 4.9 304.6 13.74 17.52 40 0 0 0 CONV

531 H H16 Pli 363.3 2 7 16 28.0 6.5 335.3 15.10 17.22 40 0 0 0 CONV

533 H H16 Pli 372.4 3 7 16 15.5 6.4 356.9 15.48 17.55 40 0 0 0 CONV

534 H H16 Pli 390.1 3 7 16 31.9 6.3 358.2 15.60 18.19 40 0 0 0 CONV

535 H H16 Pli 325.4 3 6 16 24.9 5.0 300.5 13.42 17.24 40 0 0 0 CONV

539 H H16 Pli 468.9 3 9 16 28.8 7.1 440.1 17.73 18.05 40 0 0 0 CONV

540 H H16 Pli 299.7 3 6 16 24.7 4.4 275.0 12.73 16.09 40 0 0 0 CONV

541 H H16 Pli 205.0 1 16 16.2 7.0 188.8 9.32 40 0 0 0 CONV

1164 H H16 Pli 301.1 2 4 15 51.9 3.3 301.1 13.64 20.51 40 0 0 0 CONV

1166 H H16 Pli 177.7 1 2 15 19.0 3.7 177.7 9.11 17.11 40 0 0 0 CONV

1167 H H16 Pli 157.3 2 2 15 12.8 1.1 5.0 157.3 7.87 13.21 40 0 0 0 CONV

1168 H H16 Pli 219.0 2 4 15 26.1 2.7 219.0 10.76 14.91 40 0 0 0 CONV

1169 H H16 Pli 223.5 2 4 15 26.7 2.6 223.5 10.76 15.27 40 0 0 0 CONV

1170 H H16 Pli 435.5 3 8 15 31.9 7.7 435.5 18.1 18.27 40 0 0 0 CONV

8 H H19 Fdi 603.5 4 8 16 51.3 9.5 552.2 25.65 29.53 40 0 0 0 CONV

9 H H19 Fdi 582.8 4 9 16 98.4 7.7 484.4 24.75 25.74 40 0 0 0 CONV

105 H H19 Fdi 533.4 4 8 16 46.6 6.4 486.8 24.75 26.31 40 0 0 0 CONV

106 H H19 Fdi 535.1 4 8 16 62.9 7.1 472.2 24.75 26.39 40 0 0 0 CONV

107 H H19 Fdi 492.5 3 6 16 63.8 5.7 428.7 22.86 30.93 40 0 0 0 CONV

109 H H19 Fdi 499.9 4 8 16 60.0 5.9 439.9 23.28 24.73 40 0 0 0 CONV

110 H H19 Fdi 386.4 3 7 16 60.6 3.9 325.8 19.32 21.40 40 0 0 0 CONV

120 H H19 Fdi 514.9 3 6 16 56.9 6.2 458.0 24.14 32.24 40 0 0 0 CONV

128 H H19 Fdi 490.5 3 6 16 44.0 4.1 446.5 22.69 30.81 40 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

129 H H19 Fdi 475.5 3 7 16 36.1 6.0 439.4 21.92 26.36 40 0 0 0 CONV

132 H H19 Fdi 478.7 4 8 16 49.9 6.2 428.8 22.07 23.71 40 0 0 0 CONV

136 H H19 Fdi 492.3 4 8 16 50.4 6.1 441.9 22.85 24.36 40 0 0 0 CONV

137 H H19 Fdi 525.8 4 9 16 47.3 7.3 478.5 24.65 23.37 40 0 0 0 CONV

141 H H19 Fdi 489.2 4 8 16 18.4 6.2 470.8 22.63 24.22 40 0 0 0 CONV

190 H H19 Fdi 650.1 4 9 16 46.7 8.3 603.4 27.93 28.44 40 0 0 0 CONV

1151 H H19 Fdi 299.7 3 5 15 47.6 2.2 299.7 16.5 21.5 40 0 0 0 CONV

1 H H19 Pli 523.0 1 9 16 31.0 8.9 492.0 19.57 19.53 40 0 0 0 CONV

2 H H19 Pli 585.7 4 9 16 24.1 10.6 561.6 20.12 21.15 40 0 0 0 CONV

3 H H19 Pli 586.4 4 9 16 49.9 9.8 536.5 20.12 21.16 40 0 0 0 CONV

4 H H19 Pli 683.5 2 10 16 49.0 8.0 634.5 22.75 22.16 40 0 0 0 CONV

5 H H19 Pli 628.1 3 10 16 31.7 9.6 596.4 21.20 20.91 40 0 0 0 CONV

6 H H19 Pli 618.6 3 9 16 36.5 9.8 582.1 20.93 21.96 40 0 0 0 CONV

7 H H19 Pli 470.5 3 9 16 33.5 7.6 437.0 17.79 18.09 40 0 0 0 CONV

10 H H19 Pli 554.7 3 8 16 30.2 9.2 524.5 20.12 21.70 40 0 0 0 CONV

11 H H19 Pli 224.8 1 16 0.0 9.2 224.8 10.40 40 0 0 0 CONV

12 H H19 Pli 634.2 4 9 16 52.0 11.0 582.2 21.40 22.33 40 0 0 0 CONV

13 H H19 Pli 591.9 3 9 16 34.9 9.8 557.0 20.16 21.30 40 0 0 0 CONV

14 H H19 Pli 510.0 2 8 16 34.6 9.2 475.4 19.13 20.47 40 0 0 0 CONV

15 H H19 Pli 634.3 2 10 16 32.2 10.6 602.1 21.41 21.05 40 0 0 0 CONV

16 H H19 Pli 306.7 2 4 16 36.8 3.1 269.9 12.73 20.84 40 0 0 0 CONV

115 H H19 Pli 714.0 2 16 38.0 10.5 676.0 23.60 40 0 0 0 CONV

117 H H19 Pli 535.2 3 8 16 31.1 11.0 504.1 19.99 21.17 40 0 0 0 CONV

119 H H19 Pli 596.1 1 9 16 43.2 11.2 552.9 20.30 21.41 40 0 0 0 CONV

121 H H19 Pli 586.3 3 9 16 40.2 8.5 546.1 20.12 21.16 40 0 0 0 CONV

126 H H19 Pli 561.9 2 16 33.5 9.4 528.4 20.12 40 0 0 0 CONV

133 H H19 Pli 530.5 2 8 16 40.7 9.9 489.8 19.81 21.05 40 0 0 0 CONV

134 H H19 Pli 567.0 3 9 16 43.7 9.5 523.3 20.12 20.68 40 0 0 0 CONV

135 H H19 Pli 572.8 2 8 16 38.9 8.6 533.9 20.12 22.19 40 0 0 0 CONV

139 H H19 Pli 535.9 3 8 16 29.8 10.4 506.1 20.01 21.19 40 0 0 0 CONV

1150 H H19 Pli 424.5 2 7 15 37.1 5.2 424.5 17.64 19.36 40 0 0 0 CONV

297 H H2 Fdi 291.5 2 6 16 38.0 3.2 253.5 15.21 17.87 40 0 0 0 CONV

299 H H2 Fdi 365.5 2 7 16 51.2 4.0 314.3 17.93 20.17 40 0 0 0 CONV

301 H H2 Fdi 481.0 3 9 16 45.3 6.5 435.7 22.25 21.45 40 0 0 0 CONV

303 H H2 Fdi 594.3 4 9 16 70.3 7.9 524.0 25.26 26.21 40 0 0 0 CONV

308 H H2 Fdi 448.5 2 16 68.5 5.2 380.0 20.39 40 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

316 H H2 Fdi 443.0 2 16 54.5 6.4 388.5 20.07 40 0 0 0 CONV

318 H H2 Fdi 457.5 3 16 55.5 4.8 402.0 20.87 40 0 0 0 CONV

322 H H2 Fdi 473.0 3 8 16 54.0 6.5 419.0 21.73 23.43 40 0 0 0 CONV

326 H H2 Fdi 536.8 4 9 16 48.5 7.2 488.3 24.75 23.83 40 0 0 0 CONV

1159 H H2 Fdi 241.8 2 4 15 52.7 2.0 241.8 14.14 19.83 40 0 0 0 CONV

289 H H2 Pli 499.9 3 10 16 41.3 10.2 458.6 18.82 17.77 40 0 0 0 CONV

290 H H2 Pli 497.5 3 9 16 47.2 8.4 450.3 18.73 18.84 40 0 0 0 CONV

291 H H2 Pli 507.2 3 10 16 36.2 10.3 471.0 19.02 17.96 40 0 0 0 CONV

292 H H2 Pli 632.3 3 11 16 53.3 8.6 579.0 21.34 19.9 40 0 0 0 CONV

293 H H2 Pli 589.0 3 10 16 40.4 9.0 548.6 20.12 19.99 40 0 0 0 CONV

294 H H2 Pli 548.8 3 10 16 40.6 8.5 508.2 20.12 19.02 40 0 0 0 CONV

295 H H2 Pli 462.2 2 8 16 70.5 8.0 391.7 17.48 19.08 40 0 0 0 CONV

296 H H2 Pli 608.3 3 10 16 50.1 8.6 558.2 20.63 20.45 40 0 0 0 CONV

298 H H2 Pli 608.7 4 10 16 64.2 8.8 544.5 20.64 20.46 40 0 0 0 CONV

300 H H2 Pli 514.0 3 8 16 44.7 8.8 469.3 19.27 20.59 40 0 0 0 CONV

302 H H2 Pli 514.0 2 16 32.2 7.8 481.8 19.27 40 0 0 0 CONV

304 H H2 Pli 527.5 3 9 16 56.2 8.9 471.3 19.7 19.65 40 0 0 0 CONV

305 H H2 Pli 615.6 4 10 16 79.1 10.3 536.5 20.87 20.62 40 0 0 0 CONV

306 H H2 Pli 434.0 3 10 16 66.2 10.2 367.8 16.48 15.98 40 0 0 0 CONV

307 H H2 Pli 548.0 3 7 16 50.0 7.4 498.0 20.12 23.14 40 0 0 0 CONV

309 H H2 Pli 397.0 1 16 19.4 6.4 377.6 15.6 40 0 0 0 CONV

310 H H2 Pli 507.3 3 10 16 46.3 8.4 461.0 19.02 17.96 40 0 0 0 CONV

312 H H2 Pli 576.0 4 9 16 65.3 10.1 510.7 20.12 20.9 40 0 0 0 CONV

313 H H2 Pli 597.5 3 16 44.8 7.5 552.7 20.31 40 0 0 0 CONV

314 H H2 Pli 484.4 3 8 16 52.6 7.0 431.8 18.24 19.74 40 0 0 0 CONV

315 H H2 Pli 472.0 3 9 16 41.0 7.5 431.0 17.85 18.13 40 0 0 0 CONV

317 H H2 Pli 567.0 3 10 16 51.2 9.8 515.8 20.12 19.46 40 0 0 0 CONV

319 H H2 Pli 526.5 3 9 16 60.5 8.5 466.0 19.66 19.62 40 0 0 0 CONV

320 H H2 Pli 339.0 1 16 37.5 4.5 301.5 14.09 40 0 0 0 CONV

321 H H2 Pli 593.0 4 10 16 46.5 10.0 546.5 20.2 20.09 40 0 0 0 CONV

323 H H2 Pli 402.5 2 16 42.0 6.3 360.5 15.6 40 0 0 0 CONV

324 H H2 Pli 561.8 3 9 16 82.8 9.5 479.0 20.12 20.54 40 0 0 0 CONV

325 H H2 Pli 488.0 2 16 50.5 10.0 437.5 18.38 40 0 0 0 CONV

327 H H2 Pli 567.5 4 9 16 53.5 10.0 514.0 20.12 20.69 40 0 0 0 CONV

1 I I1 Fdi 464.1 3 7 16 59.4 6.1 404.7 21.32 25.74 65 0 0 0 CONV

2 I I1 Fdi 497.9 3 7 16 58.8 6.2 439.1 23.18 27.55 65 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

3 I I1 Fdi 640.8 4 9 16 62.2 8.8 578.6 27.43 28.08 65 0 0 0 CONV

4 I I1 Fdi 247.3 1 16 18.7 3.4 228.6 13.91 65 0 0 0 CONV

5 I I1 Fdi 609.2 4 10 16 46.5 9.3 562.7 25.99 24.53 65 0 0 0 CONV

6 I I1 Fdi 174.6 1 16 12.3 1.2 162.3 10.91 65 0 0 0 CONV

7 I I1 Fdi 381.0 2 7 16 43.1 4.5 337.9 18.93 21.08 65 0 0 0 CONV

8 I I1 Fdi 503.7 3 8 16 48.3 6.6 455.4 23.45 24.91 65 0 0 0 CONV

9 I I1 Fdi 586.6 4 10 16 63.4 8.0 523.2 24.84 23.68 65 0 0 0 CONV

10 I I1 Fdi 515.5 3 8 16 60.2 6.7 455.3 24.16 25.47 65 0 0 0 CONV

11 I I1 Fdi 527.8 3 9 16 63.0 6.6 464.8 24.75 23.46 65 0 0 0 CONV

12 I I1 Fdi 382.1 2 7 16 44.2 3.4 337.9 19.11 21.15 65 0 0 0 CONV

13 I I1 Fdi 539.8 3 8 16 59.6 6.7 480.2 24.75 26.61 65 0 0 0 CONV

14 I I1 Fdi 522.2 3 8 16 49.0 6.5 473.2 24.48 25.79 65 0 0 0 CONV

15 I I1 Fdi 562.8 4 9 16 59.8 8.5 503.0 24.75 24.92 65 0 0 0 CONV

17 I I1 Fdi 448.8 2 16 48.3 7.0 400.5 20.41 65 0 0 0 CONV

18 I I1 Fdi 565.4 4 8 16 70.3 6.9 495.1 24.75 27.80 65 0 0 0 CONV

19 I I1 Fdi 535.5 3 9 16 55.9 7.9 479.6 24.75 23.78 65 0 0 0 CONV

20 I I1 Fdi 576.0 3 16 44.8 8.9 531.2 24.75 65 0 0 0 CONV

21 I I1 Fdi 490.8 3 8 16 50.2 6.4 440.6 22.70 24.29 65 0 0 0 CONV

22 I I1 Fdi 545.7 3 16 50.0 9.0 495.7 24.75 65 0 0 0 CONV

23 I I1 Fdi 525.6 3 8 16 65.0 6.7 460.6 24.64 25.95 65 0 0 0 CONV

24 I I1 Fdi 482.9 2 16 24.7 6.8 458.2 22.33 65 0 0 0 CONV

25 I I1 Fdi 522.2 3 8 16 60.4 6.2 461.8 24.48 25.79 65 0 0 0 CONV

26 I I1 Fdi 457.4 3 7 16 56.4 6.5 401.0 20.87 25.38 65 0 0 0 CONV

27 I I1 Fdi 482.8 3 7 16 58.6 5.7 424.2 22.33 26.75 65 0 0 0 CONV

28 I I1 Fdi 498.4 3 7 16 56.7 7.3 441.7 23.21 27.57 65 0 0 0 CONV

29 I I1 Fdi 394.6 3 8 16 54.6 5.2 340.0 19.80 19.50 65 0 0 0 CONV

1109 I I1 Pli 498.8 3 8 15 53.9 7.5 498.8 20.12 20.15 65 0 0 0 CONV

1129 I I1 Pli 459.1 3 9 15 40.9 6.9 459.1 19.01 17.77 65 0 0 0 CONV

1130 I I1 Pli 463.5 3 15 39.3 7.9 463.5 19.19 65 0 0 0 CONV

1131 I I1 Pli 622.9 4 9 15 66.6 8.5 622.9 22.77 22.06 65 0 0 0 CONV

1132 I I1 Pli 530.1 3 10 15 49.3 9.4 530.1 20.12 18.55 65 0 0 0 CONV

1133 I I1 Pli 495.4 3 8 15 44.9 8.7 495.4 20.12 20.06 65 0 0 0 CONV

1134 I I1 Pli 397.1 2 7 15 56.4 7.2 397.1 16.57 18.43 65 0 0 0 CONV

1135 I I1 Pli 508.0 3 8 15 52.8 8.4 508.0 20.12 20.42 65 0 0 0 CONV

1136 I I1 Pli 587.8 4 11 15 53.7 9.4 587.8 21.68 18.88 65 0 0 0 CONV

1137 I I1 Pli 571.1 3 9 15 68.4 8.3 571.1 21.15 20.78 65 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1138 I I1 Pli 583.9 4 9 15 55.5 9.8 583.9 21.53 21.1 65 0 0 0 CONV

1139 I I1 Pli 505.6 3 8 15 45.6 8.3 505.6 20.12 20.35 65 0 0 0 CONV

1140 I I1 Pli 323.0 1 15 43.2 7.8 323.0 14.84 65 0 0 0 CONV

1141 I I1 Pli 423.7 2 15 46.4 8.7 423.7 17.61 65 0 0 0 CONV

1142 I I1 Pli 467.4 4 9 15 34.3 8.3 467.4 19.35 18.00 65 0 0 0 CONV

1143 I I1 Pli 365.6 2 15 45.7 6.1 365.6 15.6 65 0 0 0 CONV

1 I I32 Fdi 321.7 3 4 15 40.7 3.3 321.7 17.69 27.87 65 0 0 0 CONV

2 I I32 Fdi 348.4 4 5 15 46.9 3.6 348.4 19.71 25.41 65 0 0 0 CONV

4 I I32 Fdi 396.7 3 6 15 59.3 5.4 396.7 19.96 25.07 65 0 0 0 CONV

6 I I32 Fdi 266.7 3 5 15 28.1 2.3 266.7 16.00 18.66 65 0 0 0 CONV

797 I I32 Fdi 350.0 4 5 15 65.3 3.5 350.0 19.80 25.53 65 0 0 0 CONV

811 I I32 Fdi 376.3 4 6 15 56.1 4.0 376.3 19.80 23.75 65 0 0 0 CONV

3 I I32 Pli 301.0 3 4 15 63.0 3.3 301.0 13.64 20.51 65 0 0 0 CONV

5 I I32 Pli 282.6 2 5 15 41.7 3.4 282.6 12.73 16.94 65 0 0 0 CONV

790 I I32 Pli 425.5 4 7 15 80.0 6.3 425.5 17.68 19.39 65 0 0 0 CONV

791 I I32 Pli 154.0 1 15 25.5 3.2 154.0 7.41 65 0 0 0 CONV

792 I I32 Pli 416.9 3 8 15 44.8 6.4 416.9 17.33 17.68 65 0 0 0 CONV

794 I I32 Pli 363.7 3 7 15 46.8 5.8 363.7 15.60 17.23 65 0 0 0 CONV

795 I I32 Pli 322.2 3 5 15 58.0 4.3 322.2 14.80 19.01 65 0 0 0 CONV

798 I I32 Pli 349.4 3 6 15 54.0 5.0 349.4 15.60 18.26 65 0 0 0 CONV

799 I I32 Pli 260.5 3 4 15 60.0 2.6 260.5 12.73 17.96 65 0 0 0 CONV

801 I I32 Pli 340.5 4 6 15 58.0 4.5 340.5 15.60 17.89 65 0 0 0 CONV

802 I I32 Pli 260.0 2 5 15 32.4 3.2 260.0 12.73 15.65 65 0 0 0 CONV

804 I I32 Pli 381.7 3 6 15 68.6 4.7 381.7 15.92 19.55 65 0 0 0 CONV

805 I I32 Pli 324.3 3 5 15 53.8 4.2 324.3 14.90 19.11 65 0 0 0 CONV

806 I I32 Pli 364.7 1 7 15 52.0 5.8 364.7 15.60 17.27 65 0 0 0 CONV

807 I I32 Pli 346.7 3 6 15 33.6 6.0 346.7 15.60 18.15 65 0 0 0 CONV

809 I I32 Pli 316.8 3 5 15 58.3 4.0 316.8 14.45 18.74 65 0 0 0 CONV

810 I I32 Pli 343.7 3 5 15 64.3 3.7 343.7 15.60 20.05 65 0 0 0 CONV

812 I I32 Pli 336.3 3 5 15 59.6 3.9 336.3 15.45 19.70 65 0 0 0 CONV

813 I I32 Pli 390.0 4 7 15 45.6 7.2 390.0 16.27 18.18 65 0 0 0 CONV

815 I I32 Pli 273.1 3 5 15 42.0 3.9 273.1 12.73 16.41 65 0 0 0 CONV

816 I I32 Pli 323.7 3 6 15 30.4 4.7 323.7 14.87 17.17 65 0 0 0 CONV

11 I I6 Fdi 331.4 2 7 15 26.1 4.4 331.4 18.43 18.11 65 0 0 0 CONV

1099 I I6 Fdi 326.3 3 4 15 49.9 3.7 326.3 17.95 28.29 65 0 0 0 CONV

1107 I I6 Fdi 426.5 3 6 15 80.1 4.6 426.5 21.99 26.95 65 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1 I I6 Pli 344.2 3 7 15 39.8 5.5 344.2 15.60 16.50 65 0 0 0 CONV

2 I I6 Pli 448.3 4 8 15 75.9 8.0 448.3 18.63 18.66 65 0 0 0 CONV

3 I I6 Pli 442.1 3 8 15 57.0 8.0 442.1 18.37 18.47 65 0 0 0 CONV

4 I I6 Pli 397.8 3 7 15 54.3 7.0 397.8 16.60 18.45 65 0 0 0 CONV

5 I I6 Pli 337.0 3 7 15 51.6 5.6 337.0 15.48 16.22 65 0 0 0 CONV

6 I I6 Pli 336.3 3 5 15 48.8 5.3 336.3 15.45 19.70 65 0 0 0 CONV

7 I I6 Pli 400.4 3 7 15 47.2 6.5 400.4 16.70 18.54 65 0 0 0 CONV

8 I I6 Pli 414.4 3 7 15 64.4 6.9 414.4 17.22 19.02 65 0 0 0 CONV

9 I I6 Pli 287.9 3 3 15 68.5 4.1 287.9 12.96 23.38 65 0 0 0 CONV

10 I I6 Pli 423.2 3 8 15 55.7 6.3 423.2 17.59 17.88 65 0 0 0 CONV

12 I I6 Pli 368.9 2 15 38.6 7.8 368.9 15.60 65 0 0 0 CONV

1098 I I6 Pli 336.0 3 6 15 61.0 5.2 336.0 15.44 17.70 65 0 0 0 CONV

1103 I I6 Pli 333.0 2 5 15 59.2 4.5 333.0 15.30 19.54 65 0 0 0 CONV

1106 I I6 Pli 441.7 3 8 15 40.8 7.6 441.7 18.36 18.46 65 0 0 0 CONV

1108 I I6 Pli 377.0 2 8 15 65.7 8.0 377.0 15.73 16.36 65 0 0 0 CONV

1112 I I6 Pli 338.0 3 4 15 33.6 4.2 338.0 15.53 22.60 65 0 0 0 CONV

1113 I I6 Pli 440.9 3 7 15 56.7 7.0 440.9 18.32 19.90 65 0 0 0 CONV

1115 I I6 Pli 476.5 4 7 15 64.5 6.0 476.5 19.66 21.02 65 0 0 0 CONV

1120 I I6 Pli 460.0 3 7 15 47.0 8.0 460.0 19.05 20.51 65 0 0 0 CONV

1123 I I6 Pli 371.0 3 7 15 45.5 8.0 371.0 15.60 17.50 65 0 0 0 CONV

6 J J33 Fdi 317.0 4 5 15 53.2 2.8 317.0 17.24 22.93 15 0 0 0 CONV

10 J J33 Fdi 519.9 4 7 15 65.8 6.9 519.9 24.75 28.70 15 0 0 0 CONV

16 J J33 Fdi 368.5 4 5 15 72.8 3.9 368.5 19.80 26.94 15 0 0 0 CONV

824 J J33 Fdi 253.4 2 3 15 42.1 2.0 253.4 14.57 26.20 15 0 0 0 CONV

825 J J33 Fdi 321.6 4 5 15 45.0 3.0 321.6 17.59 23.30 15 0 0 0 CONV

1 J J33 Pli 308.3 3 5 15 61.1 4.3 308.3 14.07 18.31 15 0 0 0 CONV

2 J J33 Pli 253.4 3 3 15 46.8 2.8 253.4 12.43 20.77 15 0 0 0 CONV

3 J J33 Pli 401.7 4 6 15 74.2 5.2 401.7 16.76 20.31 15 0 0 0 CONV

4 J J33 Pli 287.0 3 5 15 42.3 4.3 287.0 12.92 17.18 15 0 0 0 CONV

5 J J33 Pli 314.7 3 6 15 44.9 4.5 314.7 14.36 16.77 15 0 0 0 CONV

7 J J33 Pli 327.1 3 5 15 53.0 5.1 327.1 15.03 19.25 15 0 0 0 CONV

8 J J33 Pli 271.4 2 4 15 28.2 3.1 271.4 12.73 18.68 15 0 0 0 CONV

9 J J33 Pli 313.5 3 4 15 54.9 5.2 313.5 14.30 21.23 15 0 0 0 CONV

11 J J33 Pli 275.4 2 3 15 51.9 3.3 275.4 12.73 22.47 15 0 0 0 CONV

12 J J33 Pli 183.5 2 15 60.5 4.6 183.5 9.32 15 0 0 0 CONV

13 J J33 Pli 163.6 2 15 54.0 3.4 163.6 8.21 15 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

14 J J33 Pli 300.6 3 6 15 52.4 5.1 300.6 13.62 16.13 15 0 0 0 CONV

15 J J33 Pli 233.2 2 4 15 40.7 3.9 233.2 11.08 16.02 15 0 0 0 CONV

17 J J33 Pli 261.4 3 5 15 50.8 5.1 261.4 12.73 15.73 15 0 0 0 CONV

817 J J33 Pli 197.9 1 15 47.9 4.5 197.9 9.65 15 0 0 0 CONV

823 J J33 Pli 315.0 4 5 15 56.4 4.3 315.0 14.37 18.65 15 0 0 0 CONV

827 J J33 Pli 382.9 3 7 15 29.8 6.7 382.9 15.97 17.93 15 0 0 0 CONV

839 J J33 Pli 440.8 4 6 15 68.5 6.6 440.8 18.32 21.73 15 0 0 0 CONV

848 J J33 Pli 310.2 3 5 15 50.6 4.8 310.2 14.15 18.41 15 0 0 0 CONV

1 J J36 Fdi 269.0 3 4 15 55.4 2.2 269.0 16.14 22.73 15 0 0 0 CONV

4 J J36 Fdi 396.8 3 5 15 70.3 4.6 396.8 19.96 29.04 15 0 0 0 CONV

918 J J36 Fdi 377.4 3 6 15 63.4 4.8 377.4 19.80 23.82 15 0 0 0 CONV

930 J J36 Fdi 270.9 3 4 15 62.5 2.1 270.9 16.42 22.93 15 0 0 0 CONV

932 J J36 Fdi 313.0 3 5 15 67.5 3.6 313.0 16.92 22.60 15 0 0 0 CONV

944 J J36 Fdi 15 0.0 15 0 0 0 CONV

2 J J36 Pli 346.0 2 7 15 57.7 5.5 346.0 15.60 16.57 15 0 0 0 CONV

3 J J36 Pli 340.1 3 6 15 50.6 5.6 340.1 15.60 17.87 15 0 0 0 CONV

920 J J36 Pli 481.4 3 8 15 53.9 8.1 481.4 19.86 19.65 15 0 0 0 CONV

922 J J36 Pli 350.2 2 15 57.2 5.7 350.2 15.60 15 0 0 0 CONV

926 J J36 Pli 0 15 0.0 15 0 0 0 CONV

927 J J36 Pli 308.0 2 15 35.8 4.7 308.0 14.05 15 0 0 0 CONV

928 J J36 Pli 462.0 3 7 15 61.0 9.9 462.0 19.13 20.57 15 0 0 0 CONV

929 J J36 Pli 350.3 3 7 15 58.9 5.8 350.3 15.60 16.73 15 0 0 0 CONV

935 J J36 Pli 414.2 3 8 15 25.5 8.9 414.2 17.22 17.60 15 0 0 0 CONV

936 J J36 Pli 311.1 2 7 15 46.8 4.7 311.1 14.19 15.18 15 0 0 0 CONV

938 J J36 Pli 417.8 3 8 15 62.3 7.4 417.8 17.36 17.71 15 0 0 0 CONV

939 J J36 Pli 328.3 2 5 15 47.5 5.0 328.3 15.08 19.31 15 0 0 0 CONV

941 J J36 Pli 355.7 3 6 15 49.7 6.7 355.7 15.60 18.52 15 0 0 0 CONV

945 J J36 Pli 15 0.0 15 0 0 0 CONV

992 K K24 Fdi 285.3 3 4 15 56.9 2.4 285.3 16.50 24.38 25 0 0 0 CONV

997 K K24 Fdi 89.0 1 15 18.0 4.3 89.0 25 0 0 0 CONV

999 K K24 Fdi 503.6 4 8 15 59.5 6.5 503.6 24.75 24.91 25 0 0 0 CONV

1002 K K24 Fdi 59.0 1 15 9.0 2.4 59.0 25 0 0 0 CONV

1005 K K24 Fdi 222.0 2 3 15 47.6 1.2 222.0 14.14 22.15 25 0 0 0 CONV

1009 K K24 Fdi 339.7 3 5 15 54.1 5.0 339.7 19.11 24.73 25 0 0 0 CONV

1013 K K24 Fdi 266.2 3 4 15 48.2 2.1 266.2 15.97 22.44 25 0 0 0 CONV

1017 K K24 Fdi 208.4 2 3 15 30.2 1.3 208.4 12.50 20.23 25 0 0 0 CONV
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(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1 K K24 Pli 173.5 2 15 46.7 1.2 173.5 8.67 25 0 0 0 CONV

2 K K24 Pli 176.3 2 15 55.0 1.3 176.3 9.04 25 0 0 0 CONV

3 K K24 Pli 471.4 4 8 15 62.4 7.1 471.4 19.45 19.36 25 0 0 0 CONV

4 K K24 Pli 373.3 3 8 15 23.8 7.1 373.3 15.60 16.24 25 0 0 0 CONV

987 K K24 Pli 473.0 4 8 15 57.7 8.6 473.0 19.51 19.40 25 0 0 0 CONV

988 K K24 Pli 338.4 3 7 15 26.2 4.2 338.4 15.55 16.27 25 0 0 0 CONV

993 K K24 Pli 318.5 3 15 36.1 7.8 318.5 14.53 25 0 0 0 CONV

1001 K K24 Pli 356.3 3 7 15 45.3 5.4 356.3 15.60 16.96 25 0 0 0 CONV

1003 K K24 Pli 224.4 2 3 15 37.4 3.0 224.4 10.76 18.29 25 0 0 0 CONV

1004 K K24 Pli 427.5 2 15 47.0 9.3 427.5 17.77 25 0 0 0 CONV

1006 K K24 Pli 395.1 3 6 15 37.4 8.6 395.1 16.48 20.06 25 0 0 0 CONV

1007 K K24 Pli 336.3 2 15 34.7 8.0 336.3 15.45 25 0 0 0 CONV

1008 K K24 Pli 415.0 3 7 15 27.7 6.8 415.0 17.25 19.04 25 0 0 0 CONV

1010 K K24 Pli 392.8 3 8 15 44.1 8.2 392.8 16.39 16.90 25 0 0 0 CONV

1011 K K24 Pli 399.4 3 8 15 55.2 8.0 399.4 16.66 17.11 25 0 0 0 CONV

1012 K K24 Pli 397.1 3 9 15 53.0 6.6 397.1 16.57 15.91 25 0 0 0 CONV

1015 K K24 Pli 292.5 2 15 28.1 5.2 292.5 13.16 25 0 0 0 CONV

1016 K K24 Pli 519.7 4 9 15 48.4 9.1 519.7 20.12 19.44 25 0 0 0 CONV

1020 K K24 Pli 351.3 2 6 15 49.0 6.1 351.3 15.60 18.34 25 0 0 0 CONV

8 K K31 Fdi 268.6 3 3 15 56.2 1.9 5.2 268.6 16.12 28.00 25 0 0 0 CONV

19 K K31 Fdi 339.4 4 5 15 42.3 3.8 339.4 19.09 24.71 25 0 0 0 CONV

781 K K31 Fdi 355.5 4 5 15 52.3 3.6 355.5 19.80 25.96 25 0 0 0 CONV

782 K K31 Fdi 274.9 3 5 15 43.3 2.2 274.9 16.50 19.39 25 0 0 0 CONV

783 K K31 Fdi 264.7 4 3 15 40.6 1.8 5.8 264.7 15.72 27.55 25 0 0 0 CONV

1 K K31 Pli 292.2 3 5 15 43.2 4.5 292.2 13.15 17.47 25 0 0 0 CONV

2 K K31 Pli 262.4 3 3 15 55.3 3.2 6.4 262.4 12.73 21.48 25 0 0 0 CONV

3 K K31 Pli 216.5 1 15 53.0 6.7 216.5 10.76 25 0 0 0 CONV

4 K K31 Pli 279.5 3 5 15 45.3 3.8 279.5 12.73 16.77 25 0 0 0 CONV

5 K K31 Pli 421.6 3 7 15 47.4 6.3 421.6 17.52 19.26 25 0 0 0 CONV

6 K K31 Pli 293.5 3 5 15 39.8 4.9 293.5 13.30 17.53 25 0 0 0 CONV

7 K K31 Pli 383.1 4 7 15 57.2 6.3 383.1 15.98 17.94 25 0 0 0 CONV

9 K K31 Pli 346.8 4 5 15 59.5 4.6 346.8 15.60 20.19 25 0 0 0 CONV

10 K K31 Pli 429.8 3 7 15 63.2 5.8 429.8 17.86 19.54 25 0 0 0 CONV

11 K K31 Pli 421.6 4 7 15 45.7 6.1 421.6 17.52 19.26 25 0 0 0 CONV

12 K K31 Pli 354.4 3 6 15 58.9 5.0 354.4 15.60 18.47 25 0 0 0 CONV

13 K K31 Pli 353.1 4 6 15 49.9 5.2 353.1 15.60 18.41 25 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

14 K K31 Pli 275.9 2 4 15 67.5 2.6 5.7 275.9 12.73 18.96 25 0 0 0 CONV

15 K K31 Pli 198.6 1 15 33.2 5.2 198.6 9.68 25 0 0 0 CONV

16 K K31 Pli 293.0 3 3 15 64.3 3.2 6.4 293.0 13.19 23.74 25 0 0 0 CONV

17 K K31 Pli 328.5 3 4 15 74.1 3.9 7.1 328.5 15.09 22.08 25 0 0 0 CONV

18 K K31 Pli 349.0 2 5 15 53.1 4.5 349.0 15.60 20.30 25 0 0 0 CONV

20 K K31 Pli 267.6 2 3 15 66.2 2.5 6.9 267.6 12.73 21.88 25 0 0 0 CONV

21 K K31 Pli 363.0 4 5 15 56.5 4.2 363.0 15.60 20.94 25 0 0 0 CONV

22 K K31 Pli 299.1 3 6 15 27.7 3.4 299.1 13.55 16.06 25 0 0 0 CONV

23 K K31 Pli 380.6 4 6 15 53.7 5.9 380.6 15.88 19.51 25 0 0 0 CONV

24 K K31 Pli 290.2 3 4 15 50.0 3.0 7.7 290.2 13.06 19.86 25 0 0 0 CONV

25 K K31 Pli 317.2 4 5 15 51.5 4.3 317.2 14.47 18.76 25 0 0 0 CONV

26 K K31 Pli 274.7 3 5 15 30.3 3.0 274.7 12.73 16.50 25 0 0 0 CONV

27 K K31 Pli 432.3 3 8 15 95.4 6.0 432.3 17.97 18.17 25 0 0 0 CONV

163 K K31 Pli 317.8 4 6 15 55.3 5.4 317.8 14.50 16.91 25 0 0 0 CONV

758 K K31 Pli 345.3 4 6 15 59.4 4.7 345.3 15.60 18.09 25 0 0 0 CONV

764 K K31 Pli 284.7 3 3 15 57.5 3.7 7.0 284.7 12.81 23.15 25 0 0 0 CONV

2 L L18 Fdi 263.1 3 4 15 45.1 2.4 263.1 15.62 22.12 40 0 0 0 CONV

9 L L18 Fdi 340.5 3 4 15 66.5 2.8 340.5 19.15 29.58 40 0 0 0 CONV

10 L L18 Fdi 219.4 2 2 15 44.7 5.0 219.4 13.99 28.36 40 0 0 0 CONV

12 L L18 Fdi 169.4 3 2 15 19.6 4.3 169.4 11.00 19.06 40 0 0 0 CONV

1033 L L18 Fdi 323.9 2 7 15 15.5 4.0 323.9 17.81 17.65 40 0 0 0 CONV

1037 L L18 Fdi 381.5 4 7 15 38.8 5.0 381.5 19.80 21.11 40 0 0 0 CONV

1 L L18 Pli 291.4 2 6 15 40.4 4.2 291.4 13.11 15.70 40 0 0 0 CONV

3 L L18 Pli 483.7 2 7 15 45.8 6.4 483.7 19.95 21.25 40 0 0 0 CONV

4 L L18 Pli 427.6 4 8 15 40.8 7.0 427.6 17.77 18.02 40 0 0 0 CONV

5 L L18 Pli 460.5 3 8 15 50.8 9.0 460.5 19.07 19.03 40 0 0 0 CONV

6 L L18 Pli 435.4 4 8 15 46.4 8.5 435.4 18.10 18.26 40 0 0 0 CONV

7 L L18 Pli 515.5 2 8 15 53.1 10.0 515.5 20.12 20.63 40 0 0 0 CONV

8 L L18 Pli 532.4 3 8 15 61.1 10.0 532.4 20.12 21.10 40 0 0 0 CONV

11 L L18 Pli 451.1 3 8 15 45.9 7.9 451.1 18.68 18.75 40 0 0 0 CONV

1021 L L18 Pli 361.4 3 6 15 39.6 5.6 361.4 15.60 18.75 40 0 0 0 CONV

1032 L L18 Pli 348.5 4 6 15 44.9 6.0 348.5 15.60 18.22 40 0 0 0 CONV

1034 L L18 Pli 390.7 2 6 15 50.6 5.8 390.7 16.30 19.90 40 0 0 0 CONV

1040 L L18 Pli 409.9 3 8 15 41.5 7.3 409.9 17.10 17.46 40 0 0 0 CONV

1042 L L18 Pli 436.7 3 8 15 54.0 7.6 436.7 18.15 18.31 40 0 0 0 CONV

1043 L L18 Pli 476.3 3 8 15 50.9 8.8 476.3 19.65 19.50 40 0 0 0 CONV
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Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1050 L L18 Pli 379.2 1 7 15 27.5 9.8 379.2 15.82 17.80 40 0 0 0 CONV

1051 L L18 Pli 262.6 2 15 41.0 4.1 262.6 12.73 40 0 0 0 CONV

1052 L L18 Pli 239.0 1 15 4.0 239.0 11.50 40 0 0 0 CONV

1053 L L18 Pli 384.5 2 7 15 30.5 8.1 384.5 16.04 17.99 40 0 0 0 CONV

1 L L34 Fdi 100.5 1 15 20.3 3.2 100.5 40 0 0 0 CONV

2 L L34 Fdi 396.5 3 6 15 52.9 5.2 396.5 19.95 25.05 40 0 0 0 CONV

3 L L34 Fdi 370.5 3 5 15 58.2 3.8 370.5 19.80 27.09 40 0 0 0 CONV

7 L L34 Fdi 157.0 1 15 30.5 0.4 157.0 11.00 40 0 0 0 CONV

4 L L34 Pli 373.7 3 6 15 48.2 5.4 373.7 15.60 19.24 40 0 0 0 CONV

5 L L34 Pli 507.4 4 8 15 55.4 10.7 507.4 20.12 20.40 40 0 0 0 CONV

6 L L34 Pli 378.3 3 6 15 54.5 7.2 378.3 15.78 19.42 40 0 0 0 CONV

853 L L34 Pli 349.5 3 7 15 56.5 6.1 349.5 15.60 16.70 40 0 0 0 CONV

855 L L34 Pli 437.6 3 8 15 62.1 7.9 437.6 18.19 18.33 40 0 0 0 CONV

856 L L34 Pli 362.7 3 7 15 48.7 5.6 362.7 15.60 17.20 40 0 0 0 CONV

858 L L34 Pli 410.6 2 7 15 40.8 7.9 410.6 17.07 18.89 40 0 0 0 CONV

865 L L34 Pli 288.8 2 4 15 48.6 3.7 288.8 13.00 19.77 40 0 0 0 CONV

878 L L34 Pli 220.3 2 3 15 47.5 2.2 220.3 10.76 17.91 40 0 0 0 CONV

880 L L34 Pli 389.5 3 6 15 51.3 6.6 389.5 16.25 19.85 40 0 0 0 CONV

7 M M12 Fdi 261.4 3 3 15 56.5 2.1 261.4 15.36 27.16 20 20 75 0 CONV

1 M M12 Pli 257.0 3 4 15 49.1 3.2 257.0 12.69 17.72 20 20 75 0 CONV

2 M M12 Pli 313.3 2 5 15 48.3 5.6 313.3 14.29 18.56 20 20 75 0 CONV

3 M M12 Pli 171.7 1 2 15 34.8 4.4 171.7 8.37 16.07 20 20 75 0 CONV

4 M M12 Pli 352.9 3 7 15 34.6 5.3 352.9 15.60 16.83 20 20 75 0 CONV

5 M M12 Pli 328.0 3 6 15 57.5 4.4 328.0 15.07 17.36 20 20 75 0 CONV

6 M M12 Pli 320.2 3 7 15 27.3 5.5 320.2 14.61 15.55 20 20 75 0 CONV

8 M M12 Pli 199.3 2 2 15 56.7 4.6 199.3 9.84 20.41 20 20 75 0 CONV

9 M M12 Pli 361.1 2 7 15 35.2 6.1 361.1 15.60 17.14 20 20 75 0 CONV

949 M M30 Fdi 393.4 3 6 15 76.4 4.8 393.4 19.85 24.85 20 20 75 0 CONV

959 M M30 Fdi 463.3 4 7 15 89.8 7.0 463.3 24.32 25.70 20 20 75 0 CONV

1 M M30 Pli 290.0 2 6 15 57.6 5.4 290.0 13.05 15.63 20 20 75 0 CONV

948 M M30 Pli 350.0 3 7 15 44.3 7.8 350.0 15.60 16.72 20 20 75 0 CONV

950 M M30 Pli 327.5 2 6 15 24.7 6.0 327.5 15.04 17.33 20 20 75 0 CONV

952 M M30 Pli 395.1 3 7 15 51.8 7.3 395.1 16.48 18.36 20 20 75 0 CONV

962 M M30 Pli 353.0 3 8 15 33.3 6.8 353.0 15.60 15.53 20 20 75 0 CONV

973 M M30 Pli 352.0 3 7 15 38.5 7.1 352.0 15.60 16.80 20 20 75 0 CONV

985 M M30 Pli 380.0 2 15 49.3 6.8 380.0 15.85 20 20 75 0 CONV
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(cm) Vigour BA (yrs) TA (YRS)
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1 M M35 Fdi 395.2 2 15 77.2 4.4 395.2 19.88 20 20 75 0 CONV

889 M M35 Fdi 435.2 4 8 15 70.7 7.2 435.2 22.58 21.57 20 20 75 0 CONV

885 M M35 Pli 378.8 3 6 15 53.5 6.2 378.8 15.80 19.44 20 20 75 0 CONV

890 M M35 Pli 542.7 4 8 15 58.9 9.2 542.7 20.22 21.38 20 20 75 0 CONV

891 M M35 Pli 465.3 3 8 15 51.4 8.7 465.3 19.27 19.18 20 20 75 0 CONV

2467 N N Pli 406.1 3 6 14 62.3 6.2 468.4 18.78 20.48 30 0 50 0 CONV

2469 N N Pli 263.9 2 4 14 53.1 3.7 317.0 13.11 18.18 30 0 50 0 CONV

2534 N N Pli 286.0 4 4 14 40.5 3.7 326.5 14.48 19.60 30 0 50 0 CONV

2535 N N Pli 359.6 3 6 14 52.2 5.3 411.8 16.63 18.68 30 0 50 0 CONV

2536 N N Pli 410.5 4 7 14 59.7 6.0 470.2 18.92 18.89 30 0 50 0 CONV

2537 N N Pli 256.3 3 4 14 50.0 2.8 306.3 12.73 17.67 30 0 50 0 CONV

2544 N N Pli 310.7 2 5 14 51.3 3.6 362.0 15.60 18.43 30 0 50 0 CONV

2616 N N Pli 346.6 3 6 14 59.3 4.5 405.9 15.98 18.14 30 0 50 0 CONV

N N Pli 268.9 2 4 14 21.7 5.0 290.6 13.44 18.51 30 0 50 0 CONV

N N Pli 304.8 3 5 14 42.8 4.0 347.6 15.57 18.13 30 0 50 0 CONV

N N Pli 365.7 4 5 14 35.4 6.1 401.1 16.91 21.06 30 0 50 0 CONV

N N Pli 413.2 3 6 14 63.4 6.1 476.6 19.05 20.74 30 0 50 0 CONV

N N Pli 414.6 2 6 14 33.1 7.6 447.7 19.11 20.79 30 0 50 0 CONV

2690 O O Fdi 449.0 4 7 14 63.9 5.9 512.9 24.75 24.92 15 0 50 0 CONV

O O Fdi 292.3 2 3 14 60.7 2.1 353.0 18.45 30.67 15 0 50 0 CONV

2372 O O Pli 382.3 4 7 14 47.4 6.6 429.7 17.68 17.91 15 0 50 0 CONV

2373 O O Pli 295.3 3 4 14 59.7 4.4 355.0 15.04 20.17 15 0 50 0 CONV

2374 O O Pli 335.6 3 5 14 47.6 5.0 383.2 15.60 19.66 15 0 50 0 CONV

2454 O O Pli 233.7 3 3 14 43.7 2.5 277.4 12.71 19.12 15 0 50 0 CONV

2455 O O Pli 318.0 3 5 14 34.7 4.2 352.7 15.60 18.80 15 0 50 0 CONV

2458 O O Pli 398.4 3 5 14 67.8 6.2 466.2 18.43 22.49 15 0 50 0 CONV

2473 O O Pli 298.3 2 4 14 58.6 5.2 356.9 15.29 20.35 15 0 50 0 CONV

2528 O O Pli 396.3 4 6 14 56.7 6.0 453.0 18.33 20.11 15 0 50 0 CONV

2529 O O Pli 421.0 4 6 14 69.2 6.6 490.2 19.41 21.02 15 0 50 0 CONV

2530 O O Pli 348.6 3 6 14 52.9 7.0 401.5 16.07 18.23 15 0 50 0 CONV

2531 O O Pli 387.7 3 6 14 50.3 6.4 438.0 17.93 19.78 15 0 50 0 CONV

2532 O O Pli 306.5 3 5 14 35.7 4.4 342.2 15.60 18.22 15 0 50 0 CONV

2533 O O Pli 265.9 2 5 14 46.1 2.9 312.0 13.29 16.00 15 0 50 0 CONV

2546 O O Pli 298.7 3 5 14 55.7 4.8 354.4 15.31 17.81 15 0 50 0 CONV

2547 O O Pli 265.4 3 3 14 42.7 2.7 308.1 13.27 21.72 15 0 50 0 CONV

2550 O O Pli 253.8 2 4 14 46.6 3.0 300.4 12.73 17.50 15 0 50 0 CONV
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2612 O O Pli 281.1 3 5 14 51.7 3.9 332.8 14.23 16.86 15 0 50 0 CONV

2613 O O Pli 298.6 2 5 14 49.6 4.1 348.2 15.30 17.80 15 0 50 0 CONV

2614 O O Pli 370.0 3 6 14 61.0 2.7 431.0 17.11 19.09 15 0 50 0 CONV

2701 O O Pli 519.7 4 8 14 73.1 8.4 592.8 21.28 20.75 15 0 50 0 CONV

2703 O O Pli 291.3 2 5 14 24.7 5.1 316.0 14.84 17.42 15 0 50 0 CONV

O O Pli 188.4 2 2 14 50.6 4.4 239.0 10.36 18.82 15 0 50 0 CONV

O O Pli 307.5 3 4 14 54.6 4.0 362.1 15.60 20.89 15 0 50 0 CONV

O O Pli 330.8 2 5 14 61.9 3.7 392.7 15.60 19.43 15 0 50 0 CONV

O O Pli 418.0 4 7 14 61.6 7.0 479.6 19.27 19.14 15 0 50 0 CONV

O O Pli 523.3 4 7 14 64.1 10.1 587.4 21.42 22.43 15 0 50 0 CONV

2 P P Fdi 375.8 4 5 14 63.3 4.0 439.1 21.84 27.49 0 0 50 0 CONV

3 P P Fdi 281.3 3 4 14 55.1 2.2 336.4 17.41 23.98 0 0 50 0 CONV

4 P P Fdi 169.5 2 1 14 41.3 5.4 210.8 12.37 31.21 0 0 50 0 CONV

8 P P Fdi 435.0 4 6 14 63.0 5.6 498.0 24.75 27.47 0 0 50 0 CONV

13 P P Fdi 243.4 3 3 14 49.4 2.1 292.8 16.50 24.96 0 0 50 0 CONV

15 P P Fdi 296.7 2 4 14 41.1 3.2 337.8 18.91 25.50 0 0 50 0 CONV

1573 P P Fdi 339.5 2 5 14 49.9 4.2 389.4 19.80 24.72 0 0 50 0 CONV

2207 P P Fdi 401.1 2 6 14 63.9 4.4 465.0 23.82 25.35 0 0 50 0 CONV

2452 P P Fdi 429.0 4 6 14 66.5 5.7 495.5 24.75 27.10 0 0 50 0 CONV

1 P P Pli 348.6 4 5 14 51.4 5.7 400.0 16.07 20.28 0 0 50 0 CONV

5 P P Pli 211.3 2 3 14 23.3 2.3 234.6 10.83 17.04 0 0 50 0 CONV

6 P P Pli 346.0 2 6 14 44.0 5.2 390.0 15.95 18.12 0 0 50 0 CONV

7 P P Pli 343.6 4 6 14 28.1 4.6 371.7 15.78 18.02 0 0 50 0 CONV

9 P P Pli 320.3 3 7 14 50.2 4.4 370.5 15.60 15.56 0 0 50 0 CONV

10 P P Pli 124.0 1 14 10.8 3.3 134.8 0 0 50 0 CONV

11 P P Pli 401.3 2 6 14 52.7 6.0 454.0 18.56 20.30 0 0 50 0 CONV

12 P P Pli 269.7 3 5 14 22.5 3.7 292.2 13.48 16.22 0 0 50 0 CONV

14 P P Pli 99.0 2 14 12.0 3.7 111.0 0 0 50 0 CONV

1211 P P Pli 113.0 1 14 7.5 4.2 120.5 0 0 50 0 CONV

1410 P P Pli 120.0 1 14 20.0 3.0 140.0 0 0 50 0 CONV

1411 P P Pli 119.0 1 14 11.0 3.5 130.0 0 0 50 0 HySeed

1576 P P Pli 402.0 4 6 14 52.2 7.0 454.2 18.59 20.32 0 0 50 0 CONV

1751 P P Pli 338.3 2 6 14 55.7 6.1 394.0 15.61 17.80 0 0 50 0 CONV

1752 P P Pli 377.9 1 6 14 66.0 5.9 443.9 17.48 19.40 0 0 50 0 CONV

2378 P P Pli 249.7 3 4 14 45.3 2.7 295.0 12.73 17.21 0 0 50 0 CONV

2379 P P Pli 365.5 2 5 14 63.6 3.8 429.1 16.90 21.05 0 0 50 0 CONV
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2381 P P Pli 369.5 3 8 14 25.8 6.3 395.3 17.09 16.11 0 0 50 0 CONV

2382 P P Pli 260.8 3 5 14 23.4 3.3 284.2 12.88 15.70 0 0 50 0 CONV

2449 P P Pli 317.5 3 6 14 24.6 4.7 342.1 15.60 16.90 0 0 50 0 CONV

2480 P P Pli 451.2 4 7 14 58.5 7.2 509.7 20.12 20.23 0 0 50 0 CONV

2481 P P Pli 423.6 2 7 14 36.9 6.9 460.5 19.53 19.33 0 0 50 0 CONV

2517 P P Pli 433.4 2 7 14 52.1 7.6 485.5 19.91 19.65 0 0 50 0 CONV

2518 P P Pli 506.7 2 8 14 84.7 6.6 591.4 20.82 20.38 0 0 50 0 CONV

2519 P P Pli 453.7 2 8 14 57.5 7.3 511.2 20.12 18.83 0 0 50 0 CONV

2520 P P Pli 548.0 4 8 14 52.2 8.9 600.2 22.26 21.52 0 0 50 0 CONV

2522 P P Pli 376.2 2 7 14 25.3 5.6 401.5 17.40 17.69 0 0 50 0 CONV

2554 P P Pli 296.4 2 6 14 38.9 4.5 335.3 15.10 15.93 0 0 50 0 CONV

2555 P P Pli 479.5 4 8 14 58.3 8.1 537.8 20.12 19.60 0 0 50 0 CONV

2557 P P Pli 444.3 3 7 14 28.1 6.8 472.4 20.12 20.01 0 0 50 0 CONV

2558 P P Pli 403.7 1 7 14 43.7 7.7 447.4 18.67 18.66 0 0 50 0 CONV

2606 P P Pli 310.6 0 6 14 10.6 4.3 321.2 15.60 16.59 0 0 50 0 CONV

2609 P P Pli 435.1 4 7 14 46.4 7.2 481.5 19.99 19.71 0 0 50 0 CONV

2610 P P Pli 504.2 4 8 14 57.2 10.1 561.4 20.72 20.31 0 0 50 0 CONV

1 Q Q Fdi 163.5 2 1 14 44.4 3.0 207.9 12.37 29.05 0 0 50 0 HySeed

4 Q Q Fdi 383.2 4 6 14 66.9 4.0 450.1 22.51 24.20 0 0 50 0 HySeed

5 Q Q Fdi 383.0 2 6 14 42.6 5.5 425.6 22.38 24.18 0 0 50 0 HySeed

6 Q Q Fdi 382.9 3 5 14 54.5 5.2 437.4 22.38 28.02 0 0 50 0 HySeed

7 Q Q Fdi 175.3 2 2 14 42.0 4.7 217.3 12.38 20.38 0 0 50 0 HySeed

8 Q Q Fdi 339.0 4 5 14 57.8 3.7 396.8 19.80 24.68 0 0 50 0 HySeed

11 Q Q Fdi 480.7 4 7 14 62.3 7.0 543.0 25.39 26.63 0 0 50 0 HySeed

2485 Q Q Fdi 334.5 3 5 14 62.1 3.0 396.6 19.80 24.32 0 0 50 0 HySeed

2570 Q Q Fdi 378.7 4 5 14 57.5 4.1 436.2 22.01 27.71 0 0 50 0 HySeed

2 Q Q Pli 287.3 3 5 14 18.9 4.4 306.2 14.54 17.20 0 0 50 0 HySeed

3 Q Q Pli 300.5 3 4 14 46.9 3.3 347.4 15.40 20.48 0 0 50 0 HySeed

9 Q Q Pli 208.9 2 3 14 20.5 2.3 229.4 10.77 16.81 0 0 50 0 HySeed

10 Q Q Pli 279.6 3 5 14 29.6 3.4 309.2 14.15 16.78 0 0 50 0 HySeed

13 Q Q Pli 305.0 3 4 14 51.1 3.7 3.0 356.1 15.58 20.74 0 0 50 0 HySeed

1577 Q Q Pli 160.2 1 1 14 38.2 4.1 198.4 8.41 24.17 0 0 50 0 HySeed

1578 Q Q Pli 306.2 2 5 14 28.7 4.1 334.9 15.60 18.20 0 0 50 0 HySeed

1986 Q Q Pli 359.0 3 6 14 49.0 5.0 408.0 16.60 18.65 0 0 50 0 HySeed

1987 Q Q Pli 388.5 3 7 14 42.7 6.0 431.2 17.97 18.13 0 0 50 0 HySeed

2176 Q Q Pli 387.4 2 7 14 49.7 6.5 437.1 17.92 18.09 15 0 50 0 HySeed
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2179 Q Q Pli 369.4 4 7 14 49.9 6.2 419.3 17.08 17.44 0 0 50 0 HySeed

2348 Q Q Pli 369.4 4 7 14 45.4 6.3 4.0 414.8 17.08 17.44 0 0 50 0 HySeed

2448 Q Q Pli 202.8 4 7 14 34.7 2.0 2.0 237.5 10.76 9.77 0 0 50 0 HySeed

2515 Q Q Pli 345.0 4 6 14 53.4 6.1 398.4 15.85 18.08 0 0 50 0 HySeed

2559 Q Q Pli 338.9 3 4 14 67.9 4.9 406.8 15.62 22.64 0 0 50 0 CONV

2561 Q Q Pli 266.5 3 5 14 19.6 3.5 286.1 13.32 16.03 0 0 50 0 CONV

2564 Q Q Pli 309.6 3 5 14 38.1 5.0 347.7 15.60 18.38 0 0 50 0 HySeed

2566 Q Q Pli 264.0 2 5 14 25.7 3.0 289.7 13.12 15.89 0 0 50 0 HySeed

2604 Q Q Pli 300.0 3 5 14 51.3 3.7 351.3 15.38 17.88 0 0 50 0 HySeed

2647 Q Q Pli 352.7 2 6 14 72.2 5.9 424.9 16.31 18.40 0 0 50 0 CONV

2648 Q Q Pli 279.8 3 6 14 21.8 4.4 301.6 14.16 15.13 0 0 50 0 HySeed

2682 Q Q Pli 209.8 2 3 14 39.3 2.6 249.1 10.82 16.90 0 0 50 0 CONV

2688 Q Q Pli 323.3 2 6 14 55.8 6.1 379.1 15.60 17.15 0 0 50 0 HySeed

1 R R Pli 241.4 2 3 14 59.3 2.2 300.7 12.73 19.78 15 0 50 0 HySeed

2 R R Pli 343.9 3 6 14 52.4 5.1 396.3 15.80 18.03 15 0 50 0 HySeed

3 R R Pli 385.4 2 7 14 53.1 6.0 438.5 17.82 18.02 15 0 50 0 HySeed

4 R R Pli 262.0 2 4 14 32.2 3.7 294.2 12.94 18.06 15 0 50 0 HySeed

5 R R Pli 211.6 2 3 14 59.2 2.1 270.8 10.84 17.07 15 0 50 0 HySeed

6 R R Pli 429.4 4 7 14 68.3 7.3 497.7 19.73 19.52 15 0 50 0 HySeed

7 R R Pli 442.0 4 7 14 68.7 6.7 510.7 20.12 19.94 15 0 50 0 HySeed

8 R R Pli 279.0 1 4 14 55.5 3.1 334.5 14.12 19.16 15 0 50 0 HySeed

9 R R Pli 248.0 2 4 14 36.2 3.3 284.2 12.73 17.09 15 0 50 0 HySeed

10 R R Pli 236.9 1 3 14 46.6 2.7 283.5 12.73 19.40 15 0 50 0 HySeed

11 R R Pli 377.0 4 7 14 52.4 6.6 429.4 17.44 17.72 15 0 50 0 HySeed

12 R R Pli 325.2 2 5 14 38.7 5.6 363.9 15.60 19.16 15 0 50 0 HySeed

1214 R R Pli 328.0 2 6 14 24.9 4.6 352.9 15.60 17.36 15 0 50 0 HySeed

1215 R R Pli 289.0 2 5 14 57.0 4.9 346.0 14.63 17.29 15 0 50 0 HySeed

1217 R R Pli 452.6 3 8 14 47.6 7.0 500.2 20.12 18.79 15 0 50 0 HySeed

1384 R R Pli 267.4 1 4 14 44.8 4.1 312.2 13.37 18.41 15 0 50 0 HySeed

1579 R R Pli 409.2 4 7 14 47.6 7.9 456.8 18.86 18.85 15 0 50 0 HySeed

1944 R R Pli 428.5 2 7 14 28.9 7.9 457.4 19.68 19.49 30 0 50 0 HySeed

1950 R R Pli 295.7 3 4 14 51.3 3.8 347.0 15.06 20.19 15 0 50 0 HySeed

1990 R R Pli 311.7 3 4 14 54.6 3.7 366.3 15.60 21.13 15 0 50 0 HySeed

2216 R R Pli 290.8 4 6 14 21.8 4.0 312.6 14.81 15.67 15 0 50 0 HySeed

2340 R R Pli 260.0 2 3 14 64.6 2.9 324.6 12.84 21.30 30 0 50 0 HySeed

2345 R R Pli 387.5 3 6 14 60.8 7.5 448.3 17.92 19.77 15 0 50 0 HySeed
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Tree # Treat T.R Species
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(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

2441 R R Pli 323.4 4 6 14 60.0 5.3 383.4 15.60 17.16 30 0 50 0 HySeed

2443 R R Pli 347.6 4 5 14 63.8 4.2 411.4 16.02 20.23 15 0 50 0 HySeed

2446 R R Pli 346.6 4 6 14 36.3 7.2 382.9 15.98 18.14 15 0 50 0 HySeed

2507 R R Pli 288.7 3 4 14 50.2 3.3 338.9 14.62 19.77 30 0 50 0 HySeed

2510 R R Pli 360.7 2 6 14 58.2 6.1 418.9 16.68 18.72 15 0 50 0 HySeed

2571 R R Pli 293.9 3 5 14 49.9 3.8 343.8 14.97 17.56 15 0 50 0 HySeed

2576 R R Pli 356.4 3 6 14 54.1 5.9 410.5 16.48 18.55 30 0 50 0 HySeed

2597 R R Pli 315.5 3 5 14 53.8 5.0 369.3 15.60 18.67 30 0 50 0 HySeed

2598 R R Pli 227.9 3 3 14 51.5 3.0 279.4 12.25 18.61 15 0 50 0 HySeed

2653 R R Pli 331.9 4 6 14 39.9 7.3 371.8 15.60 17.52 15 0 50 0 HySeed

1 S S Fdi 285.5 3 4 14 45.3 2.1 330.8 17.84 24.40 30 0 50 0 HySeed

6 S S Fdi 179.5 2 2 14 44.0 6.0 223.5 12.38 21.27 30 0 50 0 HySeed

1589 S S Fdi 300.9 3 4 14 59.9 2.6 360.8 19.37 25.90 30 0 0 0 HySeed

2 S S Pli 374.0 4 7 14 30.5 6.6 404.5 17.30 17.61 30 0 50 0 HySeed

3 S S Pli 217.3 2 3 14 43.4 2.0 260.7 11.41 17.63 30 0 50 0 HySeed

4 S S Pli 369.1 4 7 14 54.6 6.9 423.7 17.07 17.43 30 0 50 0 HySeed

5 S S Pli 352.2 3 5 14 51.3 4.9 403.5 16.29 20.45 30 0 50 0 HySeed

7 S S Pli 380.5 2 6 14 43.3 6.7 423.8 17.60 19.50 30 0 50 0 HySeed

8 S S Pli 357.5 3 4 14 63.5 6.0 421.0 16.53 23.63 30 0 50 0 HySeed

9 S S Pli 249.4 2 3 14 52.4 3.3 301.8 12.73 20.45 30 0 50 0 HySeed

1224 S S Pli 215.7 2 3 14 41.1 2.4 256.8 11.32 17.47 30 0 50 0 HySeed

1225 S S Pli 316.5 2 5 14 53.3 4.7 369.8 15.60 18.72 30 0 50 0 HySeed

1423 S S Pli 279.3 1 3 14 53.8 4.1 333.1 14.14 22.76 30 0 50 0 HySeed

1588 S S Pli 249.6 2 4 14 49.5 4.2 299.1 12.73 17.21 30 0 50 0 HySeed

1737 S S Pli 292.4 3 4 14 34.4 4.0 326.8 14.89 19.99 30 0 50 0 HySeed

1937 S S Pli 361.0 2 5 14 71.5 4.7 432.5 16.70 20.85 30 0 50 0 HySeed

1997 S S Pli 331.6 3 5 14 53.8 5.4 385.4 15.60 19.47 30 0 50 0 HySeed

2220 S S Pli 259.6 3 3 14 48.1 2.7 307.7 12.82 21.27 30 0 50 0 HySeed

2222 S S Pli 283.2 2 5 14 40.8 5.2 324.0 14.34 16.98 30 0 50 0 HySeed

2225 S S Pli 347.7 2 5 14 62.2 5.0 409.9 16.03 20.24 30 0 50 0 HySeed

2227 S S Pli 288.8 2 5 14 49.8 4.2 338.6 14.62 17.28 30 0 50 0 HySeed

2339 S S Pli 299.1 3 4 14 56.4 4.3 355.5 15.33 20.39 30 0 50 0 HySeed

2390 S S Pli 254.5 3 4 14 50.0 3.2 304.5 12.73 17.55 30 0 50 0 HySeed

2392 S S Pli 327.8 2 5 14 31.8 5.6 359.6 15.60 19.28 30 0 50 0 HySeed

2393 S S Pli 303.8 3 4 14 62.1 3.1 365.9 15.57 20.67 30 0 50 0 HySeed

2440 S S Pli 338.8 4 6 14 48.5 5.6 387.3 15.62 17.82 30 0 50 0 HySeed
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2493 S S Pli 271.0 2 3 14 68.6 3.3 339.6 13.55 22.14 30 0 50 0 HySeed

2495 S S Pli 278.4 3 4 14 42.5 3.6 320.9 14.09 19.12 30 0 50 0 HySeed

2662 S S Pli 288.5 2 4 14 35.7 3.6 324.2 14.61 19.75 30 0 50 0 HySeed

2663 S S Pli 346.0 3 6 14 38.4 5.6 384.4 15.95 18.12 30 0 50 0 HySeed

2664 S S Pli 439.3 3 7 14 52.3 8.4 491.6 20.12 19.85 30 0 50 0 HySeed

2665 S S Pli 339.5 2 6 14 37.2 4.3 376.7 15.60 17.85 30 0 50 0 HySeed

2666 S S Pli 426.2 3 7 14 36.1 7.1 462.3 19.65 19.42 30 0 50 0 HySeed

2678 S S Pli 363.6 4 6 14 54.9 4.9 418.5 16.82 18.84 30 0 50 0 HySeed

2 T T Fdi 377.6 4 5 14 72.1 3.4 449.7 21.95 27.63 30 0 0 0 HySeed

3 T T Fdi 277.0 4 3 14 48.6 2.0 325.6 16.97 28.97 30 0 0 0 HySeed

5 T T Fdi 303.8 3 4 14 57.2 3.0 361.0 19.56 26.18 30 0 0 0 HySeed

6 T T Fdi 358.5 3 4 14 65.5 3.4 424.0 20.50 31.17 30 0 0 0 HySeed

7 T T Fdi 380.4 3 5 14 52.0 4.0 432.4 22.23 27.83 30 0 0 0 HySeed

9 T T Fdi 295.2 3 4 14 55.0 2.2 350.2 18.82 25.35 30 0 0 0 HySeed

11 T T Fdi 283.6 3 3 14 70.3 2.1 353.9 17.55 29.71 30 0 0 0 HySeed

13 T T Fdi 182.1 1 2 14 32.8 6.2 214.9 12.52 21.81 30 0 0 0 HySeed

14 T T Fdi 196.2 1 2 14 50.5 3.2 246.7 14.14 24.49 30 0 0 0 HySeed

15 T T Fdi 357.8 3 5 14 60.5 3.9 418.3 20.46 26.13 30 0 0 0 HySeed

17 T T Fdi 389.5 4 5 14 60.5 4.3 450.0 22.88 28.51 30 0 0 0 HySeed

18 T T Fdi 418.7 4 6 14 57.4 4.7 476.1 24.75 26.46 30 0 0 0 HySeed

20 T T Fdi 318.8 3 4 14 65.6 2.9 384.4 19.80 27.60 30 0 0 0 HySeed

21 T T Fdi 258.2 2 3 14 63.7 1.9 321.9 16.50 26.78 30 0 0 0 HySeed

24 T T Fdi 406.4 4 5 14 65.8 4.5 472.2 24.26 29.73 30 0 0 0 HySeed

26 T T Fdi 163.8 2 2 14 22.8 5.0 186.6 12.37 17.72 30 0 0 0 HySeed

27 T T Fdi 274.0 3 5 14 49.5 2.4 323.5 16.61 19.31 30 0 0 0 HySeed

28 T T Fdi 322.0 4 5 14 56.7 3.5 378.7 19.80 23.33 30 0 0 0 HySeed

30 T T Fdi 250.6 2 3 14 56.3 2.0 306.9 16.50 25.85 30 0 0 0 HySeed

1370 T T Fdi 384.7 3 6 14 54.6 5.8 439.3 22.60 24.29 30 0 0 0 HySeed

1373 T T Fdi 117.5 1 14 28.0 4.1 145.5 30 0 0 0 HySeed

1430 T T Fdi 346.7 4 6 14 61.2 4.0 407.9 19.80 21.77 30 0 0 0 HySeed

1432 T T Fdi 271.1 3 3 14 62.6 2.0 333.7 16.50 28.29 30 0 0 0 HySeed

1435 T T Fdi 262.1 2 3 14 61.6 2.0 323.7 16.50 27.24 15 0 0 0 HySeed

1436 T T Fdi 240.2 3 3 14 53.1 1.5 293.3 16.50 24.55 15 0 0 0 HySeed

1591 T T Fdi 293.6 4 3 14 71.8 2.1 365.4 18.53 30.82 30 0 0 0 HySeed

1593 T T Fdi 315.9 3 4 14 63.2 2.5 379.1 19.80 27.33 30 0 0 0 HySeed

1706 T T Fdi 293.4 4 3 14 68.4 2.0 361.8 18.52 30.79 30 0 0 0 HySeed
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1728 T T Fdi 322.6 3 5 14 75.7 2.8 398.3 19.80 23.38 30 0 0 0 HySeed

1733 T T Fdi 285.8 3 4 14 56.8 2.0 342.6 17.86 24.43 30 0 0 0 HySeed

1792 T T Fdi 357.5 3 4 14 52.7 3.6 410.2 20.44 31.09 30 0 0 0 HySeed

1927 T T Fdi 348.3 4 4 14 59.5 4.5 407.8 19.80 30.28 30 0 0 0 HySeed

1932 T T Fdi 417.3 4 6 14 66.3 4.6 483.6 24.75 26.37 30 0 0 0 HySeed

2010 T T Fdi 416.7 3 6 14 72.1 5.0 488.8 24.75 26.33 30 0 0 0 HySeed

2012 T T Fdi 197.0 3 2 14 45.5 4.6 242.5 14.14 24.64 30 0 0 0 HySeed

2149 T T Fdi 316.1 3 3 14 55.9 3.4 372.0 19.80 33.20 30 0 0 0 HySeed

2160 T T Fdi 235.4 3 4 14 32.0 2.5 267.4 16.18 19.11 30 0 0 0 HySeed

2223 T T Fdi 251.5 2 3 14 65.0 1.8 316.5 16.50 25.96 30 0 0 0 HySeed

2234 T T Fdi 361.0 4 4 14 74.4 3.6 435.4 20.76 31.39 30 0 0 0 HySeed

2330 T T Fdi 369.5 3 5 14 65.4 4.1 434.9 21.36 27.02 30 0 0 0 HySeed

2331 T T Fdi 328.5 4 4 14 63.5 3.3 392.0 19.80 28.49 30 0 0 0 HySeed

2399 T T Fdi 459.0 4 6 14 69.7 4.6 528.7 24.75 28.94 30 0 0 0 HySeed

2401 T T Fdi 408.3 4 6 14 70.5 4.8 478.8 24.37 25.80 30 0 0 0 HySeed

2406 T T Fdi 316.1 3 4 14 58.9 2.5 375.0 19.80 27.34 30 0 0 0 HySeed

2430 T T Fdi 242.7 3 2 14 56.4 6.0 299.1 16.50 31.78 30 0 0 0 HySeed

2432 T T Fdi 386.7 4 6 14 59.6 4.6 446.3 22.72 24.42 30 0 0 0 HySeed

1 T T Pli 97.0 1 14 13.0 110.0 30 0 0 0 HySeed

4 T T Pli 403.1 1 6 14 30.6 5.4 433.7 18.64 20.36 30 0 0 0 HySeed

10 T T Pli 340.9 3 6 14 55.9 5.5 396.8 15.66 17.91 30 0 0 0 HySeed

12 T T Pli 317.6 2 4 14 67.6 3.2 385.2 15.60 21.47 30 0 0 0 HySeed

16 T T Pli 337.6 2 5 14 36.2 4.7 373.8 15.60 19.76 30 0 0 0 HySeed

19 T T Pli 141.5 1 1 14 30.7 3.9 172.2 7.34 15.73 30 0 0 0 HySeed

22 T T Pli 321.4 3 5 14 46.2 5.3 367.6 15.60 18.97 30 0 0 0 HySeed

23 T T Pli 376.1 3 5 14 64.8 5.1 440.9 17.39 21.53 30 0 0 0 HySeed

25 T T Pli 291.5 3 3 14 51.4 4.2 342.9 14.85 23.64 30 0 0 0 HySeed

29 T T Pli 237.7 1 3 14 46.2 3.9 283.9 12.73 19.47 30 0 0 0 HySeed

31 T T Pli 137.6 1 14 29.3 4.7 166.9 6.88 30 0 0 0 HySeed

32 T T Pli 301.0 3 4 14 57.0 4.0 358.0 15.43 20.51 30 0 0 0 HySeed

1230 T T Pli 295.9 3 4 14 52.3 4.0 348.2 15.07 20.20 30 0 0 0 HySeed

1231 T T Pli 374.2 4 5 14 50.2 6.1 424.4 17.31 21.44 30 0 0 0 HySeed

1232 T T Pli 318.9 3 5 14 53.9 4.4 372.8 15.60 18.85 30 0 0 0 HySeed

1233 T T Pli 83.6 1 14 22.4 2.1 106.0 30 0 0 0 HySeed

1362 T T Pli 302.4 2 4 14 62.5 3.5 364.9 15.50 20.59 15 0 0 0 HySeed

1364 T T Pli 296.7 3 4 14 48.5 3.6 345.2 15.11 20.25 30 0 0 0 HySeed
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1365 T T Pli 343.0 4 6 14 47.5 5.1 390.5 15.76 17.99 30 0 0 0 HySeed

1366 T T Pli 305.7 3 5 14 44.7 4.4 350.4 15.60 18.18 30 0 0 0 HySeed

1367 T T Pli 251.8 3 4 14 49.8 3.2 301.6 12.73 17.36 30 0 0 0 HySeed

1368 T T Pli 400.5 3 6 14 63.0 5.6 463.5 18.52 20.27 30 0 0 0 HySeed

1369 T T Pli 340.5 3 4 14 69.4 2.7 409.9 15.64 22.73 30 0 0 0 HySeed

1371 T T Pli 339.5 2 5 14 51.9 3.9 391.4 15.60 19.85 30 0 0 0 HySeed

1372 T T Pli 304.1 3 5 14 20.8 3.5 324.9 15.59 18.09 30 0 0 0 HySeed

1374 T T Pli 371.0 2 5 14 58.2 6.7 429.2 17.16 21.30 30 0 0 0 HySeed

1426 T T Pli 124.0 1 14 25.0 4.0 149.0 30 0 0 0 HySeed

1427 T T Pli 230.2 3 3 14 37.6 3.4 267.8 12.52 18.81 30 0 0 0 HySeed

1428 T T Pli 281.3 3 4 14 42.8 3.6 324.1 14.24 19.31 30 0 0 0 HySeed

1429 T T Pli 384.6 3 6 14 60.4 4.9 445.0 17.79 19.66 30 0 0 0 HySeed

1431 T T Pli 361.9 3 6 14 50.4 6.1 412.3 16.74 18.77 30 0 0 0 HySeed

1592 T T Pli 300.0 2 4 14 24.0 4.2 324.0 15.38 20.45 30 0 0 0 HySeed

1596 T T Pli 296.7 2 4 14 57.4 3.9 354.1 15.11 20.25 15 0 0 0 HySeed

1727 T T Pli 284.0 3 4 14 48.6 3.5 332.6 14.38 19.48 15 0 0 0 HySeed

1730 T T Pli 316.9 3 4 14 54.3 3.6 371.2 15.60 21.43 30 0 0 0 HySeed

1731 T T Pli 328.8 2 5 14 52.4 4.2 381.2 15.60 19.33 30 0 0 0 HySeed

1732 T T Pli 285.0 3 4 14 56.0 4.0 341.0 14.43 19.54 30 0 0 0 HySeed

1734 T T Pli 304.4 2 4 14 51.9 5.3 356.3 15.55 20.71 30 0 0 0 HySeed

1735 T T Pli 291.0 3 3 14 62.2 3.3 353.2 14.82 23.60 30 0 0 0 HySeed

1736 T T Pli 336.2 2 4 14 57.8 4.8 394.0 15.60 22.50 30 0 0 0 HySeed

1784 T T Pli 379.6 3 6 14 56.3 6.0 435.9 17.56 19.47 30 0 0 0 HySeed

1787 T T Pli 261.0 3 4 14 48.7 2.8 309.7 12.89 17.99 30 0 0 0 HySeed

1788 T T Pli 312.0 3 4 14 64.4 3.0 376.4 15.60 21.15 30 0 0 0 HySeed

1789 T T Pli 337.4 2 5 14 63.0 4.5 400.4 15.60 19.75 30 0 0 0 HySeed

1790 T T Pli 260.5 1 3 14 50.0 2.8 310.5 12.86 21.34 30 0 0 0 HySeed

1791 T T Pli 329.3 2 4 14 66.3 4.0 395.6 15.60 22.12 30 0 0 0 HySeed

1793 T T Pli 266.8 3 3 14 65.7 2.6 332.5 13.34 21.82 15 0 0 0 HySeed

1929 T T Pli 258.8 2 4 14 39.1 3.6 297.9 12.78 17.84 30 0 0 0 HySeed

1935 T T Pli 300.2 3 4 14 55.7 4.1 355.9 15.39 20.46 30 0 0 0 HySeed

2005 T T Pli 391.3 4 7 14 17.1 6.7 408.4 18.10 18.23 30 0 0 0 HySeed

2015 T T Pli 342.1 3 6 14 65.7 5.0 407.8 15.72 17.96 15 0 0 0 HySeed

2052 T T Pli 290.1 4 4 14 51.6 4.3 341.7 14.78 19.85 30 0 0 0 HySeed

2148 T T Pli 318.1 3 5 14 48.6 4.6 366.7 15.60 18.81 15 0 0 0 HySeed

2150 T T Pli 281.5 3 4 14 49.0 3.4 330.5 14.25 19.32 30 0 0 0 HySeed
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2153 T T Pli 331.8 4 5 14 56.2 4.3 388.0 15.60 19.48 30 0 0 0 HySeed

2154 T T Pli 366.3 4 5 14 62.1 6.0 428.4 16.94 21.09 30 0 0 0 HySeed

2155 T T Pli 352.0 4 5 14 60.9 5.0 412.9 16.28 20.44 30 0 0 0 HySeed

2157 T T Pli 278.0 3 4 14 53.4 3.1 331.4 13.99 19.10 30 0 0 0 HySeed

2158 T T Pli 435.1 4 6 14 97.7 6.3 532.8 19.99 21.53 30 0 0 0 HySeed

2159 T T Pli 271.1 2 4 14 49.1 3.0 320.2 13.56 18.66 30 0 0 0 HySeed

2228 T T Pli 353.2 4 5 14 47.7 5.7 400.9 16.34 20.49 30 0 0 0 HySeed

2229 T T Pli 447.7 4 7 14 39.1 6.6 486.8 20.12 20.12 30 0 0 0 HySeed

2230 T T Pli 447.5 4 7 14 37.8 7.5 485.3 20.12 20.11 30 0 0 0 HySeed

2235 T T Pli 262.0 3 5 14 41.7 5.5 303.7 12.94 15.77 30 0 0 0 HySeed

2236 T T Pli 302.5 2 4 14 59.0 3.8 361.5 15.50 20.60 30 0 0 0 HySeed

2237 T T Pli 292.7 3 4 14 39.4 5.3 332.1 14.91 20.01 30 0 0 0 HySeed

2238 T T Pli 253.0 3 3 14 53.3 2.9 306.3 12.73 20.74 15 0 0 0 HySeed

2322 T T Pli 304.5 3 5 14 60.1 4.0 364.6 15.56 18.11 15 0 0 0 HySeed

2323 T T Pli 344.6 3 6 14 52.2 6.3 396.8 15.83 18.06 30 0 0 0 HySeed

2324 T T Pli 221.3 2 2 14 55.1 4.2 276.4 11.76 23.29 30 0 0 0 HySeed

2327 T T Pli 399.7 3 5 14 77.8 6.2 477.5 18.49 22.55 30 0 0 0 HySeed

2328 T T Pli 411.6 2 6 14 38.3 5.9 449.9 18.97 20.68 30 0 0 0 HySeed

2402 T T Pli 363.1 2 5 14 55.5 4.9 418.6 16.79 20.94 30 0 0 0 HySeed

2404 T T Pli 327.8 3 4 14 61.9 4.0 389.7 15.60 22.04 30 0 0 0 HySeed

2420 T T Pli 383.1 4 6 14 45.3 6.0 428.4 17.72 19.60 30 0 0 0 HySeed

2421 T T Pli 294.2 3 4 14 45.4 4.2 339.6 14.99 20.10 30 0 0 0 HySeed

2424 T T Pli 410.0 3 6 14 35.0 6.3 445.0 18.90 20.62 30 0 0 0 HySeed

2425 T T Pli 409.5 4 7 14 37.7 6.7 447.2 18.88 18.86 30 0 0 0 HySeed

2426 T T Pli 243.6 3 3 14 39.9 2.5 283.5 12.73 19.97 30 0 0 0 HySeed

2428 T T Pli 257.0 1 5 14 50.1 4.7 307.1 12.73 15.47 30 0 0 0 HySeed

2429 T T Pli 286.1 2 4 14 60.9 3.5 347.0 14.48 19.61 30 0 0 0 HySeed

2431 T T Pli 383.8 2 6 14 37.6 6.7 421.4 17.75 19.63 30 0 0 0 HySeed

2433 T T Pli 412.8 3 7 14 52.2 6.2 465.0 19.03 18.97 30 0 0 0 HySeed

2434 T T Pli 331.5 2 6 14 46.9 5.0 378.4 15.60 17.51 30 0 0 0 HySeed

2435 T T Pli 374.3 2 6 14 37.2 4.7 411.5 17.31 19.26 30 0 0 0 HySeed

3325 T T Pli 463.9 4 7 14 60.1 6.2 524.0 20.12 20.63 30 0 0 0 HySeed

T T Pli 360.0 3 5 14 57.7 4.5 417.7 16.65 20.80 30 0 0 0 HySeed

1 U U Fdi 189.6 2 2 14 39.6 4.0 229.2 13.75 23.27 15 0 0 0 HySeed

2 U U Fdi 185.7 2 1 14 46.1 4.6 231.8 13.00 36.26 15 0 0 0 HySeed

3 U U Fdi 402.0 3 6 14 77.3 4.1 479.3 23.87 25.40 15 0 0 0 HySeed
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(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

10 U U Fdi 248.2 3 3 14 38.9 2.1 287.1 16.50 25.56 15 0 0 0 HySeed

11 U U Fdi 293.3 3 4 14 67.1 2.6 360.4 18.51 25.17 15 0 0 0 HySeed

12 U U Fdi 270.5 2 3 14 60.5 2.3 331.0 16.50 28.22 15 0 0 0 HySeed

15 U U Fdi 275.1 2 4 14 51.6 2.2 326.7 16.85 23.35 15 0 0 0 HySeed

16 U U Fdi 211.5 3 2 14 55.2 5.2 266.7 14.14 27.11 15 0 0 0 HySeed

18 U U Fdi 143.6 2 1 14 30.2 3.1 173.8 11.00 19.73 15 0 0 0 HySeed

19 U U Fdi 206.5 3 2 14 53.1 5.4 259.6 14.14 26.28 15 0 0 0 HySeed

21 U U Fdi 196.3 3 2 14 50.8 6.7 247.1 14.14 24.51 15 0 0 0 HySeed

25 U U Fdi 275.1 3 4 14 50.4 2.0 325.5 16.85 23.35 15 0 0 0 HySeed

1350 U U Fdi 290.8 3 3 14 59.2 3.5 350.0 18.36 30.51 15 0 0 0 HySeed

1351 U U Fdi 236.6 3 2 14 55.7 6.1 292.3 16.27 30.93 15 0 0 0 HySeed

1352 U U Fdi 318.0 3 4 14 59.3 2.7 377.3 19.80 27.52 15 0 0 0 HySeed

1443 U U Fdi 218.1 2 2 14 54.1 8.0 272.2 14.14 28.16 15 0 0 0 HySeed

1445 U U Fdi 336.4 3 4 14 57.6 3.3 394.0 19.80 29.21 15 0 0 0 HySeed

1448 U U Fdi 197.4 2 2 14 41.1 6.9 238.5 14.14 24.71 15 0 0 0 HySeed

1563 U U Fdi 253.3 3 3 14 58.3 2.0 311.6 16.50 26.18 15 0 0 0 HySeed

1599 U U Fdi 57.0 1 14 5.0 2.0 62.0 11.00 19.73 15 0 0 0 HySeed

1600 U U Fdi 331.7 4 5 14 57.1 3.7 388.8 19.80 24.10 15 0 0 0 HySeed

1601 U U Fdi 409.4 4 5 14 65.9 4.1 475.3 24.44 29.95 15 0 0 0 HySeed

1602 U U Fdi 254.6 3 3 14 52.6 2.0 307.2 16.50 26.34 15 0 0 0 HySeed

1603 U U Fdi 265.5 3 3 14 67.4 2.1 332.9 16.50 27.64 15 0 0 0 HySeed

1604 U U Fdi 289.8 3 3 14 58.3 2.2 348.1 18.29 30.40 15 0 0 0 HySeed

1605 U U Fdi 264.8 3 3 14 54.5 2.3 319.3 16.50 27.56 15 0 0 0 HySeed

1714 U U Fdi 355.6 4 5 14 63.7 3.3 419.3 20.22 25.96 15 0 0 0 HySeed

1718 U U Fdi 367.0 4 5 14 62.0 4.3 429.0 21.10 26.83 15 0 0 0 HySeed

1722 U U Fdi 311.5 3 4 14 56.5 2.1 368.0 19.80 26.91 15 0 0 0 HySeed

1796 U U Fdi 206.9 3 2 14 37.9 6.4 244.8 14.14 26.35 15 0 0 0 HySeed

1798 U U Fdi 343.6 3 5 14 62.9 2.8 406.5 19.80 25.04 15 0 0 0 HySeed

1801 U U Fdi 311.4 3 4 14 68.1 2.4 379.5 19.80 26.90 15 0 0 0 HySeed

1803 U U Fdi 340.4 3 4 14 58.0 4.6 398.4 19.80 29.57 15 0 0 0 HySeed

1804 U U Fdi 385.8 4 5 14 71.5 4.3 457.3 22.67 28.23 15 0 0 0 HySeed

1916 U U Fdi 357.5 4 4 14 62.3 3.0 419.8 20.44 31.09 15 0 0 0 HySeed

1918 U U Fdi 468.0 3 6 14 51.7 5.9 519.7 24.75 29.48 15 0 0 0 HySeed

1925 U U Fdi 313.8 3 4 14 58.5 2.8 372.3 19.80 27.13 15 0 0 0 HySeed

1926 U U Fdi 144.3 2 1 14 35.0 3.4 179.3 11.00 20.16 15 0 0 0 HySeed

2018 U U Fdi 316.4 3 4 14 69.1 2.2 385.5 19.80 27.37 15 0 0 0 HySeed
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

2020 U U Fdi 277.3 3 4 14 50.1 2.2 327.4 16.98 23.58 15 0 0 0 HySeed

2021 U U Fdi 311.4 3 4 14 62.2 2.5 373.6 19.80 26.90 15 0 0 0 HySeed

2309 U U Fdi 192.0 2 2 14 47.2 5.3 239.2 14.10 23.72 15 0 0 0 HySeed

2312 U U Fdi 322.7 3 4 14 60.2 2.6 382.9 19.80 27.96 15 0 0 0 HySeed

2314 U U Fdi 363.6 4 5 14 62.1 4.7 425.7 20.91 26.57 15 0 0 0 HySeed

2317 U U Fdi 236.8 3 3 14 57.9 2.0 294.7 16.43 24.12 15 0 0 0 HySeed

2413 U U Fdi 266.4 3 3 14 58.1 2.1 324.5 16.50 27.75 15 0 0 0 HySeed

2414 U U Fdi 347.1 4 5 14 52.7 3.9 399.8 19.80 25.31 15 0 0 0 HySeed

4 U U Pli 312.7 2 5 14 66.2 4.8 378.9 15.60 18.53 15 0 0 0 HySeed

5 U U Pli 399.0 3 7 14 58.7 5.5 457.7 18.45 18.50 15 0 0 0 HySeed

6 U U Pli 347.4 3 5 14 31.5 5.4 378.9 16.01 20.22 15 0 0 0 HySeed

7 U U Pli 257.7 1 2 14 43.9 8.1 301.6 12.76 27.37 15 0 0 0 HySeed

7 U U Pli 400.9 3 5 14 34.2 7.4 435.1 18.54 22.60 15 0 0 0 HySeed

8 U U Pli 299.0 1 4 14 58.9 3.4 357.9 15.32 20.39 15 0 0 0 HySeed

9 U U Pli 291.6 3 4 14 55.6 4.0 347.2 14.85 19.94 15 0 0 0 HySeed

13 U U Pli 144.5 1 1 14 12.1 8.0 156.6 7.35 17.41 15 0 0 0 HySeed

14 U U Pli 298.8 3 5 14 52.3 5.1 351.1 15.31 17.82 15 0 0 0 HySeed

17 U U Pli 367.4 3 6 14 30.1 5.5 397.5 16.99 18.99 15 0 0 0 HySeed

20 U U Pli 226.2 3 3 14 42.2 2.5 268.4 12.16 18.45 15 0 0 0 HySeed

22 U U Pli 294.5 3 4 14 50.5 3.5 345.0 15.00 20.12 15 0 0 0 HySeed

23 U U Pli 328.9 2 5 14 33.4 5.1 362.3 15.60 19.34 15 0 0 0 HySeed

24 U U Pli 260.0 2 4 14 47.0 3.1 307.0 12.84 17.92 15 0 0 0 HySeed

26 U U Pli 235.0 2 3 14 54.0 2.0 289.0 12.73 19.24 15 0 0 0 HySeed

27 U U Pli 156.2 3 1 14 42.3 198.5 8.21 22.67 15 0 0 0 HySeed

28 U U Pli 237.9 3 3 14 55.8 2.2 293.7 12.73 19.49 15 0 0 0 HySeed

1237 U U Pli 308.2 3 6 14 28.8 5.7 337.0 15.60 16.48 15 0 0 0 HySeed

1243 U U Pli 410.8 2 6 14 57.4 4.8 468.2 18.94 20.65 15 0 0 0 HySeed

1246 U U Pli 307.0 3 5 14 39.2 4.6 346.2 15.60 18.24 15 0 0 0 HySeed

1247 U U Pli 241.3 2 4 14 46.2 3.1 287.5 12.73 16.62 15 0 0 0 HySeed

1437 U U Pli 278.4 2 4 14 52.9 3.5 331.3 14.09 19.12 15 0 0 0 HySeed

1444 U U Pli 216.8 1 3 14 26.5 2.2 243.3 11.38 17.58 15 0 0 0 HySeed

1446 U U Pli 231.0 3 4 14 27.4 2.6 258.4 12.56 15.85 15 0 0 0 HySeed

1447 U U Pli 284.3 1 4 14 35.2 4.1 319.5 14.39 19.49 15 0 0 0 HySeed

1449 U U Pli 202.0 1 3 14 43.1 2.6 245.1 10.76 16.10 15 0 0 0 HySeed

1558 U U Pli 235.0 1 3 14 51.0 2.3 286.0 12.73 19.24 15 0 0 0 HySeed

1559 U U Pli 215.3 2 3 14 43.0 2.3 258.3 11.30 17.43 15 0 0 0 HySeed
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1560 U U Pli 198.8 3 2 14 46.5 7.3 245.3 10.76 20.34 15 0 0 0 HySeed

1561 U U Pli 199.0 1 2 14 30.5 6.7 229.5 10.76 20.37 15 0 0 0 HySeed

1562 U U Pli 267.9 2 4 14 49.6 3.1 317.5 13.39 18.45 15 0 0 0 HySeed

1564 U U Pli 272.8 2 3 14 66.3 3.1 339.1 13.64 22.28 15 0 0 0 HySeed

1565 U U Pli 252.6 1 3 14 44.3 3.3 296.9 12.73 20.71 15 0 0 0 HySeed

1597 U U Pli 252.6 2 3 14 51.5 2.1 304.1 12.73 20.71 15 0 0 0 HySeed

1598 U U Pli 299.0 1 4 14 57.4 3.8 356.4 15.32 20.39 15 0 0 0 HySeed

1607 U U Pli 233.7 3 4 14 43.8 2.1 277.5 12.71 16.05 15 0 0 0 HySeed

1608 U U Pli 328.6 2 5 14 59.9 4.2 388.5 15.60 19.32 15 0 0 0 HySeed

1712 U U Pli 359.1 3 6 14 54.7 5.3 413.8 16.61 18.66 15 0 0 0 HySeed

1713 U U Pli 309.0 2 4 14 47.0 4.1 356.0 15.60 20.98 15 0 0 0 HySeed

1715 U U Pli 234.3 3 3 14 40.5 2.6 274.8 12.73 19.17 15 0 0 0 HySeed

1716 U U Pli 317.4 2 5 14 44.1 4.6 361.5 15.60 18.77 15 0 0 0 HySeed

1719 U U Pli 262.2 2 3 14 54.4 2.4 316.6 12.95 21.47 15 0 0 0 HySeed

1720 U U Pli 360.0 3 5 14 60.3 4.2 420.3 16.65 20.80 15 0 0 0 HySeed

1721 U U Pli 330.1 3 5 14 60.6 4.6 390.7 15.60 19.40 15 0 0 0 HySeed

1723 U U Pli 288.3 3 4 14 64.3 3.2 352.6 14.60 19.74 15 0 0 0 HySeed

1724 U U Pli 290.0 3 5 14 50.5 4.0 340.5 14.77 17.35 15 0 0 0 HySeed

1725 U U Pli 308.0 3 4 14 56.9 3.7 364.9 15.60 20.92 15 0 0 0 HySeed

1726 U U Pli 336.3 3 5 14 60.9 3.8 397.2 15.60 19.70 15 0 0 0 HySeed

1746 U U Pli 312.0 3 5 14 23.5 4.2 335.5 15.60 18.50 15 0 0 0 HySeed

1795 U U Pli 368.6 3 6 14 68.2 4.7 436.8 17.05 19.04 15 0 0 0 HySeed

1797 U U Pli 345.7 3 5 14 51.7 5.1 397.4 15.88 20.14 15 0 0 0 HySeed

1799 U U Pli 345.3 3 6 14 57.9 5.2 403.2 15.86 18.09 15 0 0 0 HySeed

1800 U U Pli 346.0 2 5 14 43.0 4.5 389.0 15.95 20.16 15 0 0 0 HySeed

1802 U U Pli 385.0 3 6 14 57.3 5.9 442.3 17.81 19.68 15 0 0 0 HySeed

1915 U U Pli 417.5 3 7 14 48.7 5.5 466.2 19.24 19.13 15 0 0 0 HySeed

1919 U U Pli 410.5 3 6 14 57.6 6.1 468.1 18.92 20.64 15 0 0 0 HySeed

1920 U U Pli 425.6 2 6 14 42.3 6.4 467.9 19.62 21.19 15 0 0 0 HySeed

1921 U U Pli 362.1 4 6 14 54.2 6.1 416.3 16.75 18.78 15 0 0 0 HySeed

1922 U U Pli 294.3 1 5 14 43.3 4.2 337.6 14.99 17.58 15 0 0 0 HySeed

1923 U U Pli 343.1 3 5 14 51.2 5.5 394.3 15.76 20.02 15 0 0 0 HySeed

1924 U U Pli 173.0 2 1 14 54.9 3.9 227.9 9.32 28.38 15 0 0 0 HySeed

2016 U U Pli 353.5 2 6 14 51.1 3.9 404.6 16.35 18.43 15 0 0 0 HySeed

2017 U U Pli 351.4 3 5 14 61.4 4.2 412.8 16.25 20.41 15 0 0 0 HySeed

2019 U U Pli 322.4 3 5 14 25.8 4.3 348.2 15.60 19.02 15 0 0 0 HySeed
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

2023 U U Pli 421.3 2 7 14 44.8 5.9 466.1 19.42 19.25 15 0 0 0 HySeed

2024 U U Pli 321.0 3 6 14 44.9 4.4 365.9 15.60 17.05 15 0 0 0 HySeed

2027 U U Pli 428.5 3 7 14 61.3 6.0 489.8 19.68 19.49 15 0 0 0 HySeed

2138 U U Pli 328.9 3 5 14 38.5 4.1 367.4 15.60 19.34 15 0 0 0 HySeed

2139 U U Pli 409.5 4 6 14 77.5 5.9 487.0 18.88 20.60 15 0 0 0 HySeed

2140 U U Pli 370.2 3 6 14 44.7 5.1 414.9 17.12 19.10 15 0 0 0 HySeed

2141 U U Pli 407.2 3 7 14 43.5 5.8 450.7 18.77 18.78 15 0 0 0 HySeed

2142 U U Pli 453.8 2 7 14 69.4 6.4 523.2 20.12 20.31 15 0 0 0 HySeed

2144 U U Pli 295.4 2 4 14 54.6 4.2 350.0 15.05 20.17 15 0 0 0 HySeed

2145 U U Pli 320.2 3 5 14 51.8 4.6 372.0 15.60 18.91 15 0 0 0 HySeed

2146 U U Pli 354.5 2 5 14 42.2 4.0 396.7 16.40 20.55 15 0 0 0 HySeed

2147 U U Pli 329.0 2 5 14 22.5 4.9 351.5 15.60 19.34 15 0 0 0 HySeed

2239 U U Pli 319.3 2 5 14 53.3 3.7 372.6 15.60 18.87 15 0 0 0 HySeed

2240 U U Pli 323.1 3 4 14 54.8 4.3 377.9 15.60 21.78 15 0 0 0 HySeed

2241 U U Pli 293.6 3 5 14 49.2 3.9 342.8 14.96 17.54 15 0 0 0 HySeed

2242 U U Pli 280.0 3 4 14 41.5 4.5 321.5 14.18 19.22 15 0 0 0 HySeed

2243 U U Pli 349.0 3 5 14 89.0 4.2 438.0 16.09 20.30 15 0 0 0 HySeed

2245 U U Pli 406.0 3 6 14 50.3 6.0 456.3 18.78 20.47 15 0 0 0 HySeed

2246 U U Pli 333.6 3 5 14 39.2 4.7 372.8 15.60 19.57 15 0 0 0 HySeed

2248 U U Pli 393.8 3 6 14 53.8 5.6 447.6 18.21 20.01 15 0 0 0 HySeed

2249 U U Pli 325.3 3 5 14 53.3 4.4 378.6 15.60 19.16 15 0 0 0 HySeed

2250 U U Pli 388.3 3 7 14 51.3 5.0 439.6 17.96 18.12 15 0 0 0 HySeed

2251 U U Pli 289.6 3 5 14 34.4 4.2 324.0 14.66 17.33 15 0 0 0 HySeed

2252 U U Pli 329.9 3 5 14 46.1 4.8 376.0 15.60 19.39 15 0 0 0 HySeed

2308 U U Pli 310.1 3 5 14 49.2 4.2 359.3 15.60 18.40 15 0 0 0 HySeed

2310 U U Pli 293.6 3 5 14 41.0 4.7 334.6 14.96 17.54 15 0 0 0 HySeed

2311 U U Pli 291.4 3 4 14 47.6 4.0 339.0 14.84 19.93 15 0 0 0 HySeed

2313 U U Pli 317.0 2 6 14 37.8 5.0 354.8 15.60 16.87 15 0 0 0 HySeed

2315 U U Pli 305.4 2 5 14 18.7 4.8 324.1 15.60 18.16 15 0 0 0 HySeed

2318 U U Pli 339.9 3 6 14 50.2 5.9 390.1 15.61 17.86 15 0 0 0 HySeed

2320 U U Pli 274.4 2 4 14 30.0 4.0 304.4 13.81 18.87 15 0 0 0 HySeed

2412 U U Pli 289.4 2 5 14 32.2 4.4 321.6 14.65 17.31 15 0 0 0 HySeed

2415 U U Pli 219.5 2 2 14 44.5 4.3 264.0 11.52 23.07 15 0 0 0 HySeed

2416 U U Pli 337.7 3 5 14 55.4 4.3 393.1 15.60 19.76 15 0 0 0 HySeed

2417 U U Pli 387.8 3 6 14 50.4 5.2 438.2 17.94 19.79 15 0 0 0 HySeed

2418 U U Pli 322.2 3 4 14 81.2 5.3 403.4 15.60 21.73 15 0 0 0 HySeed
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1255 V V Fdi 42.5 1 14 6.6 1.9 49.1 0 0 0 0 HySeed

1257 V V Fdi 36.4 1 14 1.5 1.1 37.9 0 0 0 0 HySeed

1260 V V Fdi 140.2 1 14 21.4 1.6 161.6 11.00 0 0 0 0 HySeed

1261 V V Fdi 201.8 2 3 14 16.1 1.3 217.9 14.14 19.25 0 0 0 0 HySeed

1262 V V Fdi 229.4 2 5 14 44.3 2.4 273.7 15.48 15.19 0 0 0 0 HySeed

1453 V V Fdi 0 14 0.0 0 0 0 0 HySeed

1456 V V Fdi 37.2 1 14 0.6 1.2 37.8 0 0 0 0 HySeed

1608 V V Fdi 34.4 1 14 0.6 1.2 35.0 0 0 0 0 HySeed

1710 V V Fdi 10.5 1 14 2.4 0.8 12.9 0 0 0 0 HySeed

1809 V V Fdi 29.8 1 14 1.1 1.1 30.9 0 0 0 0 HySeed

1810 V V Fdi 56.0 1 14 3.3 2.0 59.3 0 0 0 0 HySeed

1811 V V Fdi 40.1 1 14 3.4 1.3 43.5 0 0 0 0 HySeed

1812 V V Fdi 42.5 1 14 0.9 1.8 43.4 0 0 0 0 HySeed

1813 V V Fdi 22.6 1 14 0.9 1.3 23.5 0 0 0 0 HySeed

1913 V V Fdi 86.2 1 14 22.3 3.7 108.5 0 0 0 0 HySeed

1 V V Pli 10.4 1 14 6.9 0.9 17.3 0 0 0 0 HySeed

1 V V Pli 24.3 1 14 3.1 0.4 27.4 0 0 0 0 HySeed

1 V V Pli 24.3 1 14 3.1 0.6 27.4 0 0 0 0 HySeed

4 V V Pli 300.5 2 5 14 64.9 3.9 1.1 365.4 15.40 17.90 0 0 0 0 HySeed

5 V V Pli 261.8 2 4 14 48.8 3.6 2.0 310.6 12.93 18.04 0 0 0 0 HySeed

6 V V Pli 261.6 2 14 47.9 2.8 1.3 309.5 12.92 0 0 0 0 HySeed

7 V V Pli 353.8 3 6 14 49.3 6.1 0.7 403.1 16.36 18.44 0 0 0 0 HySeed

1248 V V Pli 32.2 1 14 2.5 1.3 34.7 0 0 0 0 HySeed

1251 V V Pli 53.9 1 14 3.6 1.3 57.5 0 0 0 0 HySeed

1252 V V Pli 37.4 1 14 2.4 1.0 39.8 0 0 0 0 HySeed

1253 V V Pli 33.3 1 14 2.6 0.6 35.9 0 0 0 0 HySeed

1254 V V Pli 53.3 1 14 7.1 1.4 60.4 0 0 0 0 HySeed

1256 V V Pli 60.5 1 14 6.3 1.6 66.8 0 0 0 0 HySeed

1258 V V Pli 56.3 1 14 3.7 1.7 60.0 0 0 0 0 HySeed

1259 V V Pli 149.1 1 14 20.7 1.2 169.8 8.20 0 0 0 0 HySeed

1337 V V Pli 116.0 1 5 14 9.9 4.2 125.9 0 0 0 0 HySeed

1338 V V Pli 47.5 1 14 4.8 1.9 52.3 0 0 0 0 HySeed

1339 V V Pli 43.7 1 14 4.7 1.2 48.4 0 0 0 0 HySeed

1340 V V Pli 49.3 1 14 2.7 0.8 52.0 0 0 0 0 HySeed

1341 V V Pli 45.5 1 14 2.3 0.9 47.8 0 0 0 0 HySeed

1342 V V Pli 41.8 1 14 3.3 0.9 45.1 0 0 0 0 HySeed
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1343 V V Pli 31.6 1 14 3.4 0.7 35.0 0 0 0 0 HySeed

1344 V V Pli 40.2 1 14 1.8 0.8 42.0 0 0 0 0 HySeed

1345 V V Pli 0 14 0.0 0 0 0 0 HySeed

1451 V V Pli 19.2 1 14 0.6 0.4 19.8 0 0 0 0 HySeed

1452 V V Pli 0 14 0.0 0 0 0 0 HySeed

1454 V V Pli 27.2 1 14 1.9 0.6 29.1 0 0 0 0 HySeed

1455 V V Pli 48.6 1 14 4.3 0.8 52.9 0 0 0 0 HySeed

1457 V V Pli 0 14 0.0 0 0 0 0 HySeed

1458 V V Pli 53.1 1 14 4.4 1.1 57.5 0 0 0 0 HySeed

1459 V V Pli 47.6 1 14 5.8 1.1 53.4 0 0 0 0 HySeed

1551 V V Pli 63.8 1 14 2.3 1.0 66.1 0 0 0 0 HySeed

1552 V V Pli 36.7 1 14 1.9 0.7 38.6 0 0 0 0 HySeed

1553 V V Pli 79.9 1 14 6.8 2.0 86.7 0 0 0 0 HySeed

1554 V V Pli 64.2 1 14 3.4 1.3 67.6 0 0 0 0 HySeed

1555 V V Pli 14.2 1 14 0.7 0.7 14.9 0 0 0 0 HySeed

1556 V V Pli 44.6 1 14 3.2 1.0 47.8 0 0 0 0 HySeed

1557 V V Pli 47.2 1 14 3.3 1.0 50.5 0 0 0 0 HySeed

1619 V V Pli 62.1 1 14 4.0 1.7 66.1 0 0 0 0 HySeed

1620 V V Pli 70.9 1 14 5.2 1.4 76.1 0 0 0 0 HySeed

1704 V V Pli 39.5 1 14 3.9 1.1 43.4 0 0 0 0 HySeed

1705 V V Pli 71.2 1 14 4.5 1.2 75.7 0 0 0 0 HySeed

1706 V V Pli 16.5 1 14 0.5 0.7 17.0 0 0 0 0 HySeed

1707 V V Pli 0 14 0.0 0 0 0 0 HySeed

1708 V V Pli 33.8 1 14 3.1 0.8 36.9 0 0 0 0 HySeed

1709 V V Pli 52.6 1 14 1.2 0.8 53.8 0 0 0 0 HySeed

1711 V V Pli 83.6 1 14 17.6 2.0 101.2 0 0 0 0 HySeed

1805 V V Pli 92.6 1 14 6.5 2.7 99.1 0 0 0 0 HySeed

1806 V V Pli 29.7 1 14 2.3 0.4 32.0 0 0 0 0 HySeed

1807 V V Pli 31.2 1 14 2.1 0.7 33.3 0 0 0 0 HySeed

1811 V V Pli 40.1 1 14 3.9 1.8 44.0 0 0 0 0 HySeed

1814 V V Pli 35.7 1 14 3.0 0.7 38.7 0 0 0 0 HySeed

1903 V V Pli 57.7 1 14 6.0 1.7 63.7 0 0 0 0 CONV

1904 V V Pli 88.7 1 14 5.7 3.3 94.4 0 0 0 0 CONV

1905 V V Pli 61.2 1 14 6.1 1.8 67.3 0 0 0 0 HySeed

1906 V V Pli 65.5 1 14 6.8 1.9 72.3 0 0 0 0 HySeed

1907 V V Pli 66.9 1 14 9.6 1.3 76.5 0 0 0 0 HySeed
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Tree # Treat T.R Species
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(cm) Vigour BA (yrs) TA (YRS)
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(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1908 V V Pli 38.8 1 14 4.7 1.1 43.5 0 0 0 0 HySeed

1909 V V Pli 54.1 1 14 4.3 1.0 58.4 0 0 0 0 HySeed

1910 V V Pli 78.9 1 14 8.7 1.3 87.6 0 0 0 0 HySeed

1911 V V Pli 22.2 1 14 0.7 0.9 22.9 0 0 0 0 HySeed

1912 V V Pli 65.2 1 14 5.0 1.5 70.2 0 0 0 0 HySeed

2028 V V Pli 180.3 1 14 43.6 2.2 223.9 9.47 0 0 0 0 HySeed

2029 V V Pli 74.2 1 14 9.7 2.3 83.9 0 0 0 0 HySeed

2030 V V Pli 116.8 1 14 22.4 3.4 139.2 0 0 0 0 HySeed

2031 V V Pli 32.8 1 14 3.5 0.8 36.3 0 0 0 0 HySeed

2032 V V Pli 35.5 1 14 3.3 1.1 38.8 0 0 0 0 HySeed

2033 V V Pli 74.2 1 14 10.9 1.9 85.1 0 0 0 0 HySeed

2034 V V Pli 119.0 1 14 6.6 2.8 125.6 0 0 0 0 HySeed

2035 V V Pli 94.1 1 14 12.3 2.3 106.4 0 0 0 0 HySeed

2036 V V Pli 99.8 1 14 7.2 3.8 107.0 0 0 0 0 HySeed

2037 V V Pli 109.8 1 14 9.0 2.9 118.8 0 0 0 0 HySeed

2133 V V Pli 188.2 1 3 14 23.9 2.2 1.4 212.1 10.35 14.58 0 0 0 0 HySeed

2134 V V Pli 342.4 3 5 14 50.6 4.4 1.7 393.0 15.73 19.99 0 0 0 0 HySeed

2135 V V Pli 321.7 2 5 14 61.7 3.9 1.2 383.4 15.60 18.98 0 0 0 0 HySeed

2136 V V Pli 218.1 1 14 25.9 1.8 244.0 11.45 0 0 0 0 HySeed

2253 V V Pli 282.4 2 4 14 58.8 2.8 341.2 14.30 19.38 15 0 0 0 HySeed

1827 W W Fdi 224.0 3 3 14 46.2 1.4 270.2 14.84 22.42 15 0 0 0 CONV

1 W W Pli 285.4 3 5 14 39.4 2.4 324.8 14.45 17.10 0 0 0 0 CONV

2 W W Pli 80.0 1 14 9.7 2.9 89.7 0 0 0 0 CONV

3 W W Pli 23.3 1 14 2.2 0.5 25.5 0 0 0 0 CONV

4 W W Pli 28.6 1 14 1.8 0.5 30.4 0 0 0 0 CONV

5 W W Pli 38.9 1 14 4.8 1.0 43.7 0 0 0 0 CONV

1815 W W Pli 47.4 1 14 4.6 1.3 52.0 0 0 0 0 CONV

1818 W W Pli 44.4 1 14 3.6 1.3 48.0 0 0 0 0 CONV

1821 W W Pli 48.2 1 14 6.5 1.1 54.7 0 0 0 0 CONV

1822 W W Pli 50.6 1 14 7.6 1.1 58.2 0 0 0 0 CONV

1823 W W Pli 65.6 1 14 4.8 2.1 70.4 0 0 0 0 CONV

1824 W W Pli 59.8 1 14 4.6 1.9 64.4 0 0 0 0 CONV

1825 W W Pli 21.4 0 14 2.6 1.9 24.0 0 0 0 0 CONV

1826 W W Pli 299.0 3 5 14 58.2 3.8 357.2 15.32 17.83 15 0 0 0 CONV

1891 W W Pli 55.2 1 14 3.4 1.7 58.6 0 0 0 0 CONV

1892 W W Pli 29.0 1 14 3.2 1.6 32.2 0 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1893 W W Pli 57.0 1 14 5.1 1.3 62.1 0 0 0 0 CONV

1894 W W Pli 42.2 1 14 2.6 1.8 44.8 0 0 0 0 CONV

1895 W W Pli 37.0 1 14 2.9 1.9 39.9 0 0 0 0 CONV

1896 W W Pli 71.5 1 14 6.0 2.1 77.5 0 0 0 0 CONV

1897 W W Pli 35.7 1 14 1.8 1.6 37.5 0 0 0 0 CONV

1898 W W Pli 163.8 1 14 42.6 1.1 206.4 9.01 0 0 0 0 CONV

1899 W W Pli 39.7 1 14 2.1 1.6 41.8 0 0 0 0 CONV

1900 W W Pli 31.0 2 14 1.9 1.0 32.9 0 0 0 0 CONV

1901 W W Pli 34.7 1 14 2.3 1.1 37.0 0 0 0 0 CONV

1902 W W Pli 32.3 1 14 2.6 0.8 34.9 0 0 0 0 CONV

2038 W W Pli 100.2 1 14 5.0 2.0 105.2 0 0 0 0 CONV

2039 W W Pli 106.6 1 14 12.2 1.1 118.8 0 0 0 0 CONV

2040 W W Pli 36.2 1 14 7.7 2.1 43.9 0 0 0 0 CONV

2041 W W Pli 55.6 1 14 3.7 1.3 59.3 0 0 0 0 CONV

2042 W W Pli 73.4 1 14 5.4 1.7 78.8 0 0 0 0 CONV

2043 W W Pli 69.8 1 14 9.0 78.8 0 0 0 0 CONV

2044 W W Pli 67.3 1 14 4.9 1.0 72.2 0 0 0 0 CONV

2045 W W Pli 36.0 1 14 3.8 1.0 39.8 0 0 0 0 CONV

2046 W W Pli 10.4 1 14 2.0 0.3 12.4 0 0 0 0 CONV

2047 W W Pli 57.7 1 14 3.0 1.7 60.7 0 0 0 0 CONV

2048 W W Pli 45.9 1 14 4.8 1.7 50.7 0 0 0 0 CONV

2049 W W Pli 65.3 1 14 3.4 1.6 68.7 0 0 0 0 CONV

2050 W W Pli 79.7 1 14 6.8 2.0 86.5 0 0 0 0 CONV

2051 W W Pli 53.6 1 14 3.6 1.5 57.2 0 0 0 0 CONV

2052 W W Pli 50.3 1 14 4.6 1.3 54.9 0 0 0 0 CONV

2053 W W Pli 71.2 1 14 14.7 1.4 85.9 0 0 0 0 CONV

2054 W W Pli 80.0 1 14 7.0 1.8 87.0 0 0 0 0 CONV

2120 W W Pli 67.7 1 14 10.9 2.3 78.6 0 0 0 0 CONV

2122 W W Pli 0 14 0.0 0 0 0 0 CONV

2123 W W Pli 59.0 1 14 5.6 1.1 64.6 0 0 0 0 CONV

2124 W W Pli 33.8 1 14 3.8 1.7 37.6 0 0 0 0 CONV

2125 W W Pli 51.4 1 14 3.0 1.6 54.4 0 0 0 0 CONV

2126 W W Pli 38.0 1 14 2.2 1.8 40.2 0 0 0 0 CONV

2127 W W Pli 53.9 1 14 2.7 2.6 56.6 0 0 0 0 CONV

2128 W W Pli 90.3 1 14 6.2 3.1 96.5 0 0 0 0 CONV

2129 W W Pli 83.4 1 14 9.6 1.3 93.0 0 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

2130 W W Pli 38.4 1 14 2.6 3.9 41.0 0 0 0 0 CONV

2132 W W Pli 135.0 1 14 8.1 2.8 143.1 6.64 0 0 0 0 CONV

2254 W W Pli 241.6 2 4 14 20.3 2.5 261.9 12.73 16.64 0 0 0 0 CONV

2255 W W Pli 227.4 2 4 14 32.9 1.9 260.3 12.22 15.58 0 0 0 0 CONV

2256 W W Pli 251.7 2 6 14 32.2 4.2 283.9 12.73 13.68 0 0 0 0 CONV

2257 W W Pli 95.7 1 14 6.0 2.4 101.7 0 0 0 0 CONV

2258 W W Pli 93.4 1 14 14.6 2.5 108.0 0 0 0 0 CONV

2259 W W Pli 70.3 1 14 6.5 2.1 76.8 0 0 0 0 CONV

2260 W W Pli 83.9 1 14 8.6 1.8 92.5 0 0 0 0 CONV

2261 W W Pli 73.8 1 14 13.2 1.7 87.0 0 0 0 0 CONV

2262 W W Pli 99.8 1 14 13.6 2.5 113.4 0 0 0 0 CONV

2263 W W Pli 86.8 1 14 14.3 1.6 101.1 0 0 0 0 CONV

2264 W W Pli 68.8 1 14 9.0 2.8 77.8 0 0 0 0 CONV

2265 W W Pli 104.0 1 14 25.8 1.7 129.8 0 0 0 0 CONV

2266 W W Pli 65.3 1 14 10.8 1.6 76.1 0 0 0 0 CONV

2267 W W Pli 56.3 1 14 5.9 2.8 62.2 0 0 0 0 CONV

2268 W W Pli 122.1 1 14 20.2 1.7 142.3 0 0 0 0 CONV

6 X X Fdi 183.4 2 2 14 35.9 6.3 219.3 12.61 22.07 15 0 0 0 CONV

7 X X Fdi 242.0 3 3 14 62.1 2.0 304.1 16.50 24.78 15 0 0 0 CONV

12 X X Fdi 261.7 3 3 14 57.2 2.0 318.9 16.50 27.19 15 0 0 0 CONV

17 X X Fdi 187.3 2 1 14 40.7 4.5 228.0 13.35 36.71 15 0 0 0 CONV

19 X X Fdi 337.4 4 5 14 62.3 3.1 399.7 19.80 24.55 15 0 0 0 CONV

21 X X Fdi 201.4 1 2 14 41.1 9.2 242.5 14.14 25.41 15 0 0 0 CONV

22 X X Fdi 307.4 3 4 14 66.1 2.2 373.5 19.80 26.52 15 0 0 0 CONV

23 X X Fdi 249.6 3 3 14 41.5 2.1 291.1 16.50 25.73 15 0 0 0 CONV

24 X X Fdi 260.2 3 4 14 46.7 2.1 306.9 16.50 21.81 15 0 0 0 CONV

1316 X X Fdi 326.5 4 4 14 56.4 3.6 382.9 19.80 28.31 15 0 0 0 CONV

1319 X X Fdi 240.5 1 3 14 56.8 2.0 297.3 16.50 24.59 15 0 0 0 CONV

1476 X X Fdi 307.7 4 4 14 43.7 2.9 351.4 19.80 26.55 15 0 0 0 CONV

1480 X X Fdi 286.9 3 4 14 62.6 2.4 349.5 17.93 24.54 15 0 0 0 CONV

1531 X X Fdi 210.6 3 3 14 43.3 2.0 253.9 14.14 20.55 15 0 0 0 CONV

1535 X X Fdi 244.3 3 3 14 31.3 2.4 275.6 16.50 25.07 15 0 0 0 CONV

1835 X X Fdi 269.0 3 3 14 65.1 2.0 334.1 16.50 28.05 15 0 0 0 CONV

1836 X X Fdi 249.0 3 3 14 48.3 2.1 297.3 16.50 25.66 15 0 0 0 CONV

1837 X X Fdi 321.6 4 5 14 64.6 3.5 386.2 19.80 23.30 15 0 0 0 CONV

1838 X X Fdi 373.7 4 5 14 76.2 4.4 449.9 21.72 27.33 15 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1839 X X Fdi 456.6 4 6 14 73.3 5.7 529.9 24.75 28.79 15 0 0 0 CONV

1878 X X Fdi 390.8 3 5 14 108.8 3.1 499.6 22.96 28.60 15 0 0 0 CONV

1885 X X Fdi 324.9 3 4 14 70.6 2.9 395.5 19.80 28.16 15 0 0 0 CONV

1886 X X Fdi 347.8 4 5 14 73.1 3.4 420.9 19.80 25.36 15 0 0 0 CONV

2056 X X Fdi 143.6 2 1 14 36.4 2.6 180.0 11.00 19.73 15 0 0 0 CONV

2060 X X Fdi 427.9 4 6 14 66.3 4.3 494.2 24.75 27.03 15 0 0 0 CONV

2062 X X Fdi 226.3 3 3 14 39.3 1.2 265.6 14.99 22.73 15 0 0 0 CONV

2067 X X Fdi 187.4 2 3 14 27.9 1.1 215.3 13.35 16.98 15 0 0 0 CONV

2072 X X Fdi 364.5 4 5 14 62.9 3.7 427.4 20.96 26.64 15 0 0 0 CONV

2073 X X Fdi 330.6 4 5 14 57.8 3.2 388.4 19.80 24.02 15 0 0 0 CONV

2108 X X Fdi 112.6 2 14 40.3 2.6 152.9 15 0 0 0 CONV

2109 X X Fdi 319.7 4 4 14 66.0 2.8 385.7 19.80 27.68 15 0 0 0 CONV

1 X X Pli 277.0 2 4 14 56.0 3.1 333.0 13.94 19.03 15 0 0 0 CONV

2 X X Pli 347.8 2 5 14 62.8 5.6 410.6 16.03 20.24 15 0 0 0 CONV

3 X X Pli 352.9 2 5 14 55.9 5.6 408.8 16.32 20.48 15 0 0 0 CONV

4 X X Pli 246.1 2 3 14 54.1 3.6 300.2 12.73 20.18 15 0 0 0 CONV

5 X X Pli 397.6 2 6 14 50.6 6.5 448.2 18.39 20.16 15 0 0 0 CONV

8 X X Pli 305.8 1 6 14 88.3 5.6 394.1 15.60 16.37 15 0 0 0 CONV

9 X X Pli 408.0 2 6 14 46.4 6.1 454.4 18.81 20.55 15 0 0 0 CONV

10 X X Pli 313.0 2 5 14 57.5 5.7 370.5 15.60 18.55 15 0 0 0 CONV

11 X X Pli 344.0 2 6 14 42.7 5.9 386.7 15.80 18.04 15 0 0 0 CONV

13 X X Pli 376.8 3 5 14 77.5 4.9 454.3 17.43 21.56 15 0 0 0 CONV

14 X X Pli 214.4 2 3 14 49.1 2.3 263.5 11.26 17.35 15 0 0 0 CONV

15 X X Pli 229.5 1 3 14 42.2 3.3 271.7 12.48 18.75 15 0 0 0 CONV

16 X X Pli 218.6 1 2 14 49.6 6.1 268.2 11.48 22.95 15 0 0 0 CONV

18 X X Pli 320.8 3 5 14 54.2 4.1 375.0 15.60 18.94 15 0 0 0 CONV

20 X X Pli 293.8 3 4 14 58.8 3.2 352.6 14.97 20.08 15 0 0 0 CONV

25 X X Pli 257.1 2 3 14 56.1 2.6 313.2 12.73 21.07 15 0 0 0 CONV

26 X X Pli 295.2 3 4 14 53.2 4.4 348.4 15.04 20.16 15 0 0 0 CONV

27 X X Pli 322.6 4 5 14 59.5 5.5 382.1 15.60 19.03 15 0 0 0 CONV

28 X X Pli 321.0 3 5 14 45.4 5.0 366.4 15.60 18.95 15 0 0 0 CONV

29 X X Pli 363.6 4 6 14 55.6 6.5 419.2 16.82 18.84 15 0 0 0 CONV

30 X X Pli 408.5 2 7 14 70.1 6.4 478.6 18.83 18.82 15 0 0 0 CONV

31 X X Pli 421.8 3 5 14 84.4 6.3 506.2 19.44 23.47 15 0 0 0 CONV

32 X X Pli 301.0 3 5 14 57.3 4.3 358.3 15.43 17.93 15 0 0 0 CONV

1282 X X Pli 366.7 3 6 14 48.8 5.9 415.5 16.96 18.96 15 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1283 X X Pli 378.2 4 6 14 53.7 7.6 431.9 17.49 19.41 15 0 0 0 CONV

1284 X X Pli 309.8 3 4 14 47.5 4.3 357.3 15.60 21.02 15 0 0 0 CONV

1285 X X Pli 259.4 3 3 14 53.5 2.7 312.9 12.81 21.25 15 0 0 0 CONV

1286 X X Pli 243.6 1 3 14 41.3 2.3 284.9 12.73 19.97 15 0 0 0 CONV

1315 X X Pli 371.1 3 6 14 59.3 5.4 430.4 17.16 19.14 15 0 0 0 CONV

1317 X X Pli 290.9 3 4 14 52.1 4.1 343.0 14.82 19.90 15 0 0 0 CONV

1318 X X Pli 360.1 4 5 14 49.9 5.4 410.0 16.65 20.81 15 0 0 0 CONV

1320 X X Pli 291.9 1 4 14 41.3 4.5 333.2 14.87 19.96 15 0 0 0 CONV

1321 X X Pli 237.9 2 4 14 6.6 4.0 244.5 12.73 16.37 15 0 0 0 CONV

1322 X X Pli 305.0 2 4 14 50.6 4.1 355.6 15.58 20.74 15 0 0 0 CONV

1323 X X Pli 383.7 3 6 14 55.3 5.0 439.0 17.75 19.63 15 0 0 0 CONV

1324 X X Pli 271.2 2 4 14 35.8 3.3 307.0 13.56 18.66 15 0 0 0 CONV

1325 X X Pli 394.2 3 6 14 66.3 5.9 460.5 18.23 20.03 15 0 0 0 CONV

1326 X X Pli 290.4 3 4 14 60.0 3.7 350.4 14.79 19.87 15 0 0 0 CONV

1477 X X Pli 342.7 3 7 14 54.7 6.0 397.4 15.74 16.44 15 0 0 0 CONV

1478 X X Pli 342.3 3 5 14 53.9 5.3 396.2 15.72 19.98 15 0 0 0 CONV

1479 X X Pli 379.3 3 7 14 57.3 5.2 436.6 17.54 17.80 15 0 0 0 CONV

1481 X X Pli 247.0 1 3 14 59.6 2.7 306.6 12.73 20.25 15 0 0 0 CONV

1523 X X Pli 357.5 2 6 14 48.6 6.0 406.1 16.53 18.59 15 0 0 0 CONV

1524 X X Pli 372.5 2 5 14 61.8 4.3 434.3 17.23 21.37 15 0 0 0 CONV

1525 X X Pli 252.7 1 14 48.7 3.3 301.4 12.73 15 0 0 0 CONV

1528 X X Pli 196.3 1 2 14 52.3 7.3 248.6 10.76 19.99 15 0 0 0 CONV

1530 X X Pli 291.8 1 4 14 41.9 4.0 333.7 14.86 19.95 15 0 0 0 CONV

1532 X X Pli 230.6 2 3 14 32.2 2.7 262.8 12.54 18.85 15 0 0 0 CONV

1533 X X Pli 284.5 1 4 14 52.1 3.3 336.6 14.40 19.51 15 0 0 0 CONV

1534 X X Pli 286.9 1 5 14 46.6 4.4 333.5 14.52 17.18 15 0 0 0 CONV

1633 X X Pli 230.8 1 3 14 39.3 2.5 270.1 12.55 18.87 15 0 0 0 CONV

1634 X X Pli 209.7 3 4 14 69.2 4.1 278.9 10.81 14.14 15 0 0 0 CONV

1634 X X Pli 286.2 2 3 14 57.2 3.7 343.4 14.49 23.26 15 0 0 0 CONV

1635 X X Pli 216.6 1 3 14 51.8 2.9 268.4 11.37 17.56 15 0 0 0 CONV

1638 X X Pli 233.5 1 2 14 56.7 2.1 290.2 12.70 24.73 15 0 0 0 CONV

1639 X X Pli 312.1 3 4 14 54.6 4.1 366.7 15.60 21.15 15 0 0 0 CONV

1640 X X Pli 156.9 1 2 14 28.3 2.7 185.2 8.21 13.12 15 0 0 0 CONV

1679 X X Pli 411.3 3 5 14 58.7 5.2 470.0 18.96 23.03 15 0 0 0 CONV

1683 X X Pli 301.3 1 4 14 62.6 3.3 363.9 15.44 20.52 15 0 0 0 CONV

1685 X X Pli 280.8 1 4 14 42.1 3.8 322.9 14.22 19.28 15 0 0 0 CONV
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1686 X X Pli 370.0 2 5 14 67.6 5.6 437.6 17.11 21.26 15 0 0 0 CONV

1687 X X Pli 316.5 3 5 14 56.5 4.9 373.0 15.60 18.72 15 0 0 0 CONV

1688 X X Pli 286.3 3 4 14 60.6 4.0 346.9 14.49 19.62 15 0 0 0 CONV

1802 X X Pli 373.2 2 6 14 35.4 7.5 408.6 17.26 19.22 15 0 0 0 CONV

1830 X X Pli 345.3 2 6 14 46.1 5.2 391.4 15.86 18.09 15 0 0 0 CONV

1831 X X Pli 369.9 3 6 14 48.4 6.6 418.3 17.11 19.09 15 0 0 0 CONV

1832 X X Pli 349.3 3 6 14 54.7 4.4 404.0 16.10 18.26 15 0 0 0 CONV

1833 X X Pli 310.6 3 5 14 41.6 5.1 352.2 15.60 18.43 15 0 0 0 CONV

1834 X X Pli 283.6 3 4 14 43.3 3.6 326.9 14.36 19.45 15 0 0 0 CONV

1840 X X Pli 344.2 2 6 14 36.0 5.8 380.2 15.81 18.04 15 0 0 0 CONV

1877 X X Pli 352.3 3 5 14 54.1 5.4 406.4 16.29 20.45 15 0 0 0 CONV

1879 X X Pli 346.9 3 8 14 67.6 5.4 414.5 15.99 15.31 15 0 0 0 CONV

1880 X X Pli 342.4 2 6 14 41.4 5.7 383.8 15.73 17.97 15 0 0 0 CONV

1881 X X Pli 433.0 2 6 14 57.0 6.4 490.0 19.89 21.45 15 0 0 0 CONV

1883 X X Pli 330.5 1 5 14 50.5 4.8 381.0 15.60 19.42 15 0 0 0 CONV

1884 X X Pli 373.6 3 5 14 87.0 4.5 460.6 17.28 21.42 15 0 0 0 CONV

1887 X X Pli 372.4 2 6 14 34.9 6.7 407.3 17.22 19.19 15 0 0 0 CONV

1888 X X Pli 435.5 3 7 14 65.3 7.9 500.8 20.01 19.72 15 0 0 0 CONV

1889 X X Pli 405.9 3 5 14 61.3 6.8 467.2 18.77 22.81 15 0 0 0 CONV

2018 X X Pli 411.3 3 6 14 55.8 6.4 467.1 18.96 20.67 15 0 0 0 CONV

2057 X X Pli 477.8 4 7 14 60.4 7.4 538.2 20.12 21.06 15 0 0 0 CONV

2058 X X Pli 373.3 2 6 14 48.9 6.1 422.2 17.27 19.22 15 0 0 0 CONV

2059 X X Pli 394.4 3 6 14 56.4 5.5 450.8 18.24 20.04 15 0 0 0 CONV

2061 X X Pli 480.5 3 7 14 48.5 7.5 529.0 20.12 21.15 15 0 0 0 CONV

2063 X X Pli 539.2 3 7 14 68.2 6.9 607.4 21.99 22.89 15 0 0 0 CONV

2064 X X Pli 435.7 2 7 14 55.4 8.7 491.1 20.01 19.73 15 0 0 0 CONV

2065 X X Pli 411.5 3 7 14 57.5 6.3 469.0 18.97 18.92 15 0 0 0 CONV

2066 X X Pli 402.4 2 7 14 45.8 7.0 448.2 18.61 18.61 15 0 0 0 CONV

2069 X X Pli 352.4 3 4 14 69.4 4.6 421.8 16.30 23.36 15 0 0 0 CONV

2070 X X Pli 325.7 3 5 14 53.0 4.5 378.7 15.60 19.18 15 0 0 0 CONV

2071 X X Pli 344.6 3 6 14 62.1 4.3 406.7 15.83 18.06 15 0 0 0 CONV

2110 X X Pli 330.4 4 5 14 58.5 4.6 388.9 15.60 19.41 15 0 0 0 CONV

2111 X X Pli 386.5 3 5 14 15.8 4.8 402.3 17.88 21.98 15 0 0 0 CONV

2112 X X Pli 340.4 2 6 14 52.8 5.0 393.2 15.64 17.89 15 0 0 0 CONV

2113 X X Pli 415.6 3 7 14 48.2 6.0 463.8 19.16 19.06 15 0 0 0 CONV

2114 X X Pli 356.3 3 5 14 52.8 5.0 409.1 16.48 20.63 15 0 0 0 CONV
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2115 X X Pli 427.0 2 6 14 60.8 8.5 487.8 19.62 21.24 15 0 0 0 CONV

2116 X X Pli 421.4 3 7 14 64.4 5.9 485.8 19.42 19.26 15 0 0 0 CONV

2117 X X Pli 369.7 3 6 14 59.1 5.1 428.8 17.10 19.08 15 0 0 0 CONV

2118 X X Pli 419.8 3 6 14 58.5 6.4 478.3 19.35 20.98 15 0 0 0 CONV

2119 X X Pli 315.0 3 5 14 52.8 4.3 367.8 15.60 18.65 15 0 0 0 CONV

2269 X X Pli 243.7 3 4 14 36.7 2.8 280.4 12.73 16.79 15 0 0 0 CONV

2270 X X Pli 305.5 3 4 14 52.1 3.5 357.6 15.60 20.77 15 0 0 0 CONV

2271 X X Pli 335.4 3 5 14 40.3 4.2 375.7 15.60 19.65 15 0 0 0 CONV

2272 X X Pli 325.8 3 5 14 62.1 4.5 387.9 15.60 19.19 15 0 0 0 CONV

2273 X X Pli 377.4 3 5 14 73.8 4.8 451.2 17.45 21.58 15 0 0 0 CONV

2274 X X Pli 457.1 3 7 14 52.1 7.3 509.2 20.12 20.42 15 0 0 0 CONV

2275 X X Pli 417.3 2 7 14 43.0 7.4 460.3 19.23 19.12 15 0 0 0 CONV

2276 X X Pli 445.1 4 6 14 67.4 6.1 512.5 20.12 21.88 15 0 0 0 CONV

2277 X X Pli 411.5 4 6 14 53.9 5.6 465.4 18.97 20.67 15 0 0 0 CONV

2278 X X Pli 378.5 3 6 14 54.2 5.3 432.7 17.51 19.43 15 0 0 0 CONV

2279 X X Pli 350.1 3 5 14 62.1 4.2 412.2 16.14 20.35 15 0 0 0 CONV

2280 X X Pli 374.2 2 6 14 37.2 6.2 411.4 17.31 19.26 15 0 0 0 CONV

2281 X X Pli 313.3 3 4 14 56.3 4.3 369.6 15.60 21.22 15 0 0 0 CONV

2 Y Y Fdi 334.0 4 5 14 57.7 3.2 391.7 19.80 24.28 30 0 0 0 CONV

3 Y Y Fdi 256.0 3 3 14 55.8 2.7 311.8 16.50 26.51 30 0 0 0 CONV

10 Y Y Fdi 367.8 4 6 14 62.5 4.0 430.3 21.26 23.19 30 0 0 0 CONV

14 Y Y Fdi 277.8 3 3 14 47.8 2.7 325.6 17.02 29.06 30 0 0 0 CONV

18 Y Y Fdi 334.6 2 5 14 51.9 4.5 386.5 19.80 24.33 30 0 0 0 CONV

20 Y Y Fdi 426.2 3 7 14 38.1 7.3 464.3 24.75 23.66 30 0 0 0 CONV

33 Y Y Fdi 290.3 3 3 14 69.7 2.4 360.0 18.33 30.46 30 0 0 0 CONV

34 Y Y Fdi 293.5 3 4 14 53.2 2.7 346.7 18.53 25.19 30 0 0 0 CONV

42 Y Y Fdi 164.0 2 1 14 29.4 4.3 193.4 12.38 29.24 30 0 0 0 CONV

45 Y Y Fdi 242.3 3 3 14 31.8 2.1 274.1 16.50 24.82 30 0 0 0 CONV

46 Y Y Fdi 232.1 3 3 14 41.4 2.3 273.5 15.81 23.50 30 0 0 0 CONV

48 Y Y Fdi 215.1 2 3 14 27.6 2.0 242.7 14.14 21.19 30 0 0 0 CONV

49 Y Y Fdi 235.7 4 6 14 58.0 3.0 293.7 16.20 13.52 30 0 0 0 CONV

50 Y Y Fdi 358.0 3 5 14 67.6 3.3 425.6 20.47 26.15 30 0 0 0 CONV

51 Y Y Fdi 264.2 3 3 14 54.9 2.0 319.1 16.50 27.49 30 0 0 0 CONV

52 Y Y Fdi 168.2 3 2 14 23.9 4.2 192.1 12.37 18.78 30 0 0 0 CONV

53 Y Y Fdi 283.8 3 5 14 66.8 4.0 350.6 17.74 20.16 30 0 0 0 CONV

54 Y Y Fdi 277.4 3 4 14 58.9 2.4 336.3 16.99 23.59 30 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

1293 Y Y Fdi 342.8 3 5 14 67.3 3.9 410.1 19.80 24.98 30 0 0 0 CONV

1295 Y Y Fdi 335.8 4 4 14 57.8 3.5 393.6 19.80 29.16 30 0 0 0 CONV

1296 Y Y Fdi 368.5 4 5 14 78.3 3.5 446.8 21.30 26.94 30 0 0 0 CONV

1299 Y Y Fdi 195.1 3 2 14 46.7 5.8 241.8 14.14 24.29 30 0 0 0 CONV

1510 Y Y Fdi 284.2 2 3 14 58.2 2.0 342.4 17.76 29.78 30 0 0 0 CONV

1511 Y Y Fdi 376.0 3 4 14 110.0 3.2 486.0 21.85 32.68 30 0 0 0 CONV

1513 Y Y Fdi 228.7 3 2 14 52.2 6.3 280.9 15.44 29.78 30 0 0 0 CONV

1514 Y Y Fdi 316.2 4 4 14 59.5 3.1 375.7 19.80 27.35 30 0 0 0 CONV

1518 Y Y Fdi 299.3 3 3 14 74.8 2.8 374.1 19.08 31.43 30 0 0 0 CONV

1659 Y Y Fdi 351.6 4 4 14 53.8 3.9 405.4 20.00 30.57 30 0 0 0 CONV

1845 Y Y Fdi 392.1 3 6 14 61.6 3.6 453.7 23.16 24.77 30 0 0 0 CONV

1848 Y Y Fdi 404.6 3 5 14 57.6 3.4 462.2 24.02 29.60 30 0 0 0 CONV

1852 Y Y Fdi 354.6 4 6 14 48.1 4.8 402.7 20.17 22.31 30 0 0 0 CONV

1865 Y Y Fdi 168.8 3 1 14 33.3 4.1 202.1 12.37 30.97 30 0 0 0 CONV

2075 Y Y Fdi 317.7 3 4 14 66.0 2.6 383.7 19.80 27.49 30 0 0 0 CONV

2076 Y Y Fdi 307.7 4 4 14 47.4 2.8 355.1 19.80 26.55 30 0 0 0 CONV

2078 Y Y Fdi 414.1 4 6 14 60.1 4.5 474.2 24.75 26.17 30 0 0 0 CONV

2079 Y Y Fdi 336.1 3 5 14 67.3 3.1 403.4 19.80 24.45 30 0 0 0 CONV

2080 Y Y Fdi 267.1 3 4 14 41.3 2.3 308.4 16.50 22.53 30 0 0 0 CONV

2102 Y Y Fdi 306.3 3 5 14 61.8 4.1 368.1 19.77 22.05 30 0 0 0 CONV

2105 Y Y Fdi 414.3 4 6 14 58.1 4.6 472.4 24.75 26.18 30 0 0 0 CONV

1 Y Y Pli 342.9 3 6 14 51.6 5.1 394.5 15.75 17.99 30 0 0 0 CONV

4 Y Y Pli 432.7 3 7 14 60.1 5.9 492.8 19.88 19.63 30 0 0 0 CONV

5 Y Y Pli 425.3 3 7 14 94.8 6.3 520.1 19.60 19.39 30 0 0 0 CONV

6 Y Y Pli 350.0 3 6 14 52.6 4.3 402.6 16.13 18.28 30 0 0 0 CONV

7 Y Y Pli 441.9 4 7 14 48.4 7.7 490.3 20.12 19.93 30 0 0 0 CONV

8 Y Y Pli 436.5 2 7 14 54.1 6.5 490.6 20.05 19.76 30 0 0 0 CONV

9 Y Y Pli 367.3 3 6 14 45.9 4.8 413.2 16.99 18.99 30 0 0 0 CONV

11 Y Y Pli 451.5 4 7 14 40.0 7.1 491.5 20.12 20.24 30 0 0 0 CONV

12 Y Y Pli 385.7 2 6 14 72.7 6.7 458.4 17.84 19.71 30 0 0 0 CONV

13 Y Y Pli 358.1 3 6 14 53.4 5.8 411.5 16.56 18.62 30 0 0 0 CONV

15 Y Y Pli 450.0 3 8 14 49.0 7.0 499.0 20.12 18.71 30 0 0 0 CONV

16 Y Y Pli 407.5 3 6 14 54.1 5.8 461.6 18.78 20.53 30 0 0 0 CONV

17 Y Y Pli 386.0 4 6 14 52.1 6.0 438.1 17.85 19.72 30 0 0 0 CONV

19 Y Y Pli 260.2 3 3 14 60.6 2.0 320.8 12.85 21.31 30 0 0 0 CONV

21 Y Y Pli 231.8 2 3 14 41.4 2.6 273.2 12.60 18.96 30 0 0 0 CONV
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Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)

L=Ht-1yr 

(cm) dbh (cm) Cal (cm) TH - 15YR SI(m) 50 TA SI(m) 50 GI SOIL (cm) Tailings BS T/ha Tbag Seed

22 Y Y Pli 302.7 3 6 14 25.7 4.5 328.4 15.51 16.23 30 0 0 0 CONV

23 Y Y Pli 372.0 3 7 14 44.8 5.0 416.8 17.20 17.54 30 0 0 0 CONV

24 Y Y Pli 343.5 2 5 14 48.2 6.6 391.7 15.78 20.04 30 0 0 0 CONV

25 Y Y Pli 346.3 2 5 14 69.4 4.6 415.7 15.96 20.17 30 0 0 0 CONV

26 Y Y Pli 396.8 2 6 14 56.2 5.5 453.0 18.35 20.13 30 0 0 0 CONV

27 Y Y Pli 334.0 3 5 14 58.3 5.0 392.3 15.60 19.59 30 0 0 0 CONV

28 Y Y Pli 395.4 2 6 14 57.9 5.8 453.3 18.29 20.07 30 0 0 0 CONV

29 Y Y Pli 385.6 2 6 14 47.9 6.4 433.5 17.83 19.70 30 0 0 0 CONV

30 Y Y Pli 326.7 3 5 14 51.2 4.4 377.9 15.60 19.23 30 0 0 0 CONV

31 Y Y Pli 363.2 2 5 14 36.2 4.7 399.4 16.80 20.95 30 0 0 0 CONV

32 Y Y Pli 377.4 3 6 14 53.4 5.6 430.8 17.45 19.38 30 0 0 0 CONV

34 Y Y Pli 222.7 3 3 14 50.2 2.0 272.9 11.83 18.13 30 0 0 0 CONV

35 Y Y Pli 244.9 1 3 14 48.3 2.3 293.2 12.73 20.08 30 0 0 0 CONV

36 Y Y Pli 367.2 4 7 14 50.2 3.9 417.4 16.98 17.36 30 0 0 0 CONV

37 Y Y Pli 310.4 1 5 14 44.1 5.2 354.5 15.60 18.42 30 0 0 0 CONV

38 Y Y Pli 332.5 2 6 14 51.5 4.9 384.0 15.60 17.55 30 0 0 0 CONV

39 Y Y Pli 219.2 1 2 14 43.6 6.8 262.8 11.51 23.03 30 0 0 0 CONV

40 Y Y Pli 267.3 2 4 14 58.4 4.0 325.7 13.37 18.41 30 0 0 0 CONV

41 Y Y Pli 277.0 3 4 14 36.0 3.6 313.0 13.94 19.03 30 0 0 0 CONV

43 Y Y Pli 327.8 3 5 14 19.5 4.7 347.3 15.60 19.28 30 0 0 0 CONV

44 Y Y Pli 1 1 14 0.0 0.0 30 0 0 0 CONV

47 Y Y Pli 282.3 3 5 14 40.3 3.9 322.6 14.29 16.93 30 0 0 0 CONV

55 Y Y Pli 171.2 1 1 14 22.6 5.9 193.8 9.32 27.83 30 0 0 0 CONV

1290 Y Y Pli 268.4 2 5 14 53.2 3.0 321.6 13.42 16.14 30 0 0 0 CONV

1291 Y Y Pli 356.9 2 6 14 52.8 5.2 409.7 16.51 18.57 30 0 0 0 CONV

1292 Y Y Pli 268.7 2 5 14 39.6 4.0 308.3 13.44 16.16 30 0 0 0 CONV

1294 Y Y Pli 238.3 3 4 14 46.3 2.8 284.6 12.73 16.40 30 0 0 0 CONV

1297 Y Y Pli 283.1 3 5 14 42.6 4.0 325.7 14.33 16.97 30 0 0 0 CONV

1298 Y Y Pli 341.7 2 6 14 42.8 5.0 384.5 15.70 17.94 30 0 0 0 CONV

1300 Y Y Pli 169.0 2 2 14 40.7 5.3 209.7 9.32 15.57 30 0 0 0 CONV

1301 Y Y Pli 275.8 2 5 14 42.7 3.7 318.5 13.88 16.56 30 0 0 0 CONV

1302 Y Y Pli 384.7 4 6 14 50.7 5.9 435.4 17.79 19.67 30 0 0 0 CONV

1306 Y Y Pli 278.3 1 4 14 36.9 3.9 315.2 14.09 19.12 30 0 0 0 CONV

1307 Y Y Pli 357.4 3 6 14 44.5 5.6 401.9 16.53 18.59 30 0 0 0 CONV

1308 Y Y Pli 302.1 2 4 14 58.3 3.4 360.4 15.48 20.57 30 0 0 0 CONV

1309 Y Y Pli 330.5 3 5 14 25.5 4.3 356.0 15.60 19.42 30 0 0 0 CONV
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1310 Y Y Pli 302.1 2 5 14 52.1 3.8 354.2 15.48 17.99 30 0 0 0 CONV

1311 Y Y Pli 307.0 3 5 14 40.9 3.3 347.9 15.60 18.24 30 0 0 0 CONV

1312 Y Y Pli 324.7 4 6 14 49.9 4.3 374.6 15.60 17.21 30 0 0 0 CONV

1314 Y Y Pli 318.2 2 5 14 42.8 4.5 361.0 15.60 18.81 15 0 0 0 CONV

1496 Y Y Pli 227.0 1 3 14 29.2 2.9 256.2 12.20 18.53 30 0 0 0 CONV

1500 Y Y Pli 270.3 1 4 14 48.4 3.0 318.7 13.51 18.60 30 0 0 0 CONV

1509 Y Y Pli 252.5 1 4 14 34.0 2.7 286.5 12.73 17.41 30 0 0 0 CONV

1512 Y Y Pli 307.4 2 6 14 32.9 5.0 340.3 15.60 16.44 30 0 0 0 CONV

1517 Y Y Pli 303.6 2 5 14 62.7 3.9 366.3 15.56 18.07 30 0 0 0 CONV

1519 Y Y Pli 220.0 1 3 14 45.8 3.1 265.8 11.69 17.88 30 0 0 0 CONV

1520 Y Y Pli 337.5 2 6 14 57.4 4.5 394.9 15.60 17.76 30 0 0 0 CONV

1521 Y Y Pli 312.4 2 6 14 55.1 4.3 367.5 15.60 16.67 30 0 0 0 CONV

1522 Y Y Pli 180.5 1 1 14 27.6 5.9 208.1 9.48 30.54 30 0 0 0 CONV

1654 Y Y Pli 389.4 4 6 14 61.9 5.7 451.3 18.01 19.85 30 0 0 0 CONV

1655 Y Y Pli 271.3 2 4 14 55.5 3.1 326.8 13.57 18.67 30 0 0 0 CONV

1656 Y Y Pli 303.1 2 4 14 54.1 3.4 357.2 15.53 20.63 30 0 0 0 CONV

1657 Y Y Pli 222.8 2 4 14 26.7 3.1 249.5 11.84 15.22 30 0 0 0 CONV

1658 Y Y Pli 326.1 2 5 14 51.6 4.4 377.7 15.60 19.20 30 0 0 0 CONV

1664 Y Y Pli 308.4 3 5 14 57.4 3.9 365.8 15.60 18.31 30 0 0 0 CONV

1665 Y Y Pli 379.0 2 7 14 38.1 6.2 417.1 17.53 17.79 30 0 0 0 CONV

1666 Y Y Pli 344.0 2 5 14 47.0 5.8 391.0 15.80 20.06 30 0 0 0 CONV

1667 Y Y Pli 397.0 2 6 14 59.6 6.2 456.6 18.36 20.14 30 0 0 0 CONV

1668 Y Y Pli 420.1 3 6 14 58.8 6.0 478.9 19.36 20.99 30 0 0 0 CONV

1675 Y Y Pli 379.2 2 5 14 60.2 5.6 439.4 17.54 21.66 30 0 0 0 CONV

1676 Y Y Pli 404.5 3 6 14 21.3 6.6 425.8 18.71 20.42 30 0 0 0 CONV

1677 Y Y Pli 323.1 2 4 14 65.8 4.4 388.9 15.60 21.78 30 0 0 0 CONV

1678 Y Y Pli 120.9 1 14 22.8 4.8 143.7 30 0 0 0 CONV

1843 Y Y Pli 387.0 2 6 14 49.5 6.1 436.5 17.90 19.76 30 0 0 0 CONV

1844 Y Y Pli 259.8 1 3 14 43.5 2.5 303.3 12.83 21.28 30 0 0 0 CONV

1851 Y Y Pli 378.8 4 5 14 58.6 4.0 437.4 17.52 21.65 30 0 0 0 CONV

1853 Y Y Pli 390.0 3 6 14 45.5 5.3 435.5 18.04 19.87 30 0 0 0 CONV

1854 Y Y Pli 385.0 3 6 14 30.4 5.5 415.4 17.81 19.68 30 0 0 0 CONV

1855 Y Y Pli 424.2 3 7 14 51.7 5.9 475.9 19.55 19.35 30 0 0 0 CONV

1856 Y Y Pli 260.8 3 4 14 55.2 3.3 316.0 12.88 17.98 30 0 0 0 CONV

1857 Y Y Pli 322.0 2 6 14 45.0 3.8 367.0 15.60 17.09 30 0 0 0 CONV

1858 Y Y Pli 316.7 3 6 14 33.7 4.7 350.4 15.60 16.86 30 0 0 0 CONV

19/03/2014 Appendix 6 - Data 2012 Page 53 of 54



Tree # Treat T.R Species

Total Ht 

(cm) Vigour BA (yrs) TA (YRS)
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1859 Y Y Pli 370.5 3 6 14 45.1 4.4 415.6 17.14 19.11 30 0 0 0 CONV

1860 Y Y Pli 448.2 2 6 14 37.2 6.8 485.4 20.12 21.98 30 0 0 0 CONV

1861 Y Y Pli 333.3 3 5 14 54.7 4.4 388.0 15.60 19.55 30 0 0 0 CONV

1862 Y Y Pli 419.3 3 7 14 43.7 5.6 463.0 19.33 19.19 30 0 0 0 CONV

1866 Y Y Pli 422.0 4 7 14 52.9 7.0 474.9 19.45 19.28 30 0 0 0 CONV

1867 Y Y Pli 428.0 2 7 14 56.7 7.1 484.7 19.66 19.48 30 0 0 0 CONV

1876 Y Y Pli 433.8 4 7 14 54.3 6.8 488.1 19.93 19.67 30 0 0 0 CONV

2077 Y Y Pli 422.1 3 5 14 45.7 6.6 467.8 19.46 23.48 30 0 0 0 CONV

2084 Y Y Pli 390.0 3 6 14 31.4 6.2 421.4 18.04 19.87 30 0 0 0 CONV

2103 Y Y Pli 288.7 1 4 14 44.4 3.9 333.1 14.62 19.77 30 0 0 0 CONV

2104 Y Y Pli 319.4 2 5 14 31.7 4.8 351.1 15.60 18.87 30 0 0 0 CONV

2106 Y Y Pli 370.1 3 6 14 47.1 5.1 417.2 17.12 19.10 30 0 0 0 CONV

2285 Y Y Pli 415.8 2 6 14 52.4 6.0 468.2 19.17 20.83 30 0 0 0 CONV
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Appendix 7 - Stat Significance Summary

APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in 1998

Total Height

Treatment A B C D E F G H I Statistical Summary

A X X X X X X A <  B, D, E, G, H, I. 

B X X X X X X B > A, C: B < D, E, H. I.

C X X X X X X C < B, D, E, G, H, I.

D X X X X X D > A, B, C, F, G.

E X X X X X E > A, B, C, F, G.

F X X X X F < D, E, H, I.

G X X X X X X G < D, E, H, I: G > A, C.  

H X X X X X H > A, B, C, F, G.

I X X X X X I > A, B, C, F, G.

X – Significant Difference at Alpha = 0.05 Ranking: D > E > I > H > B > G > F > C > A.

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

Leader Length Leader Length

Treatment A B C D E F G H I Statistical Summary

A X X X X X X A < B, D, E, G, H, I.

B X X X B > A, C, F.

C X X X X X X C < B, D, E, G, H, I.

D X X X D > A, C, F.

E X X X E > A,  C, F.

F X X X X X X F < B, D, E, G, H, I.

G X X X G > A, C, F.

H X X X H > A, C, F.

I X X X I > A, C, F.

X – Significant Difference at Alpha = 0.05 Ranking: E > D > I > H > G > B > F > C > A.

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

DBH DBH

Treatment A B C D E F G H I Statistical Summary

A X X X A < D, E, I.

B X X X X B > C,: B  < D, E, I.

C X X X X X X C < B, D, E, G, H, I.

D X X X X X X D > A, B, C, F, G, H.

E X X X X X O E > A, B, C, F, G, H.

F X X X X F < D, E, H, I.

G X X X X G > C: G < D, E, I.

H X X O X H > C, F: H < D, E. 

I X X X X X I > A, B, C, F, G.

X – Significant Difference at Alpha = 0.05 Ranking: D > E > I > H > B > G > F > A >  C.

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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Appendix 7 - Stat Significance Summary

APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in 1998

Treatment Mean

Height (cm) Leader Lenght (cm) DBH(cm)

A 165.9 21.8 2.4

B 359.1 47.0 4.3

C 205.8 23.1 2.3

D 535.7 51.6 7.6

E 499.0 57.2 7.0

F 289.9 33.4 3.7

G 349.4 48.5 4.3

H 455.7 49.1 5.2

I 488.6 51.6 6.5
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APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in 1998

Total Height

Treatment A B C D E F G H Statistical Summary

A X X X X X X X A < B, C, D, E, F, G, H.

B X X X O B > A, C: B < D, H.

C X X X X X X X C > A: C < B, D, E, F, G, H.

D X X X X X D > A, B, C, F, G.

E X X X E > A, C, G.

F X X X X F >  A, C: F < D, H.

G X X X X X G > A, C: G < D, E, H.

H X O X X X H > A, B, C, F, G.

X – Significant Difference at Alpha = 0.05 Ranking: D > H > E > B > F > G  > C > A.

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

Leader Length

Treatment A B C D E F G H Statistical Summary

A X X X X X X X A < B, C, D, E, F, G, H.

B X X B > A, C.

C X X X X X X X C > A: C < B, D, E, F, G H.

D X X D > A, C.

E X X X E >  A, C, F.

F X X X F > A, C: F < E.

G X X G > A, C.

H X X H > A, C.

X – Significant Difference at Alpha = 0.05 Ranking: E > B > D > G > H > F  > C > A.

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

DBH

Treatment A B C D E F G H Statistical Summary

A X X X X A < B, D, E, H.

B X X O X B > A, C, G: B < D

C X X X X X X C < B, D, E, F, G, H.

D X O X X X D > A, B, C, F, G.

E X X X X E > A, C, F, G.

F X X X X F >  C: F < D, E, H.

G X X X X X G > C: G < B, D, E, F.  

H X X X X H > A, C, F, G.

X – Significant Difference at Alpha = 0.05 Ranking: D > E > H > B > F > G  > C > A.

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in 1998

Treatment Mean

Height (cm) Leader Lenght (cm) DBH(cm)

A 85.4 9.2 2.8

B 449.5 42.0 7.4

C 335.5 26.6 4.7

D 505.6 41.5 8.5

E 463.5 44.8 8.3

F 415.4 37.0 6.8

G 404.7 41.1 6.2

H 496.7 40.2 8.2
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APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in 1999

Total Height

Treatment A B C D E F G H I J K L M

A X X X X X X X X X

B X

C O X

D X O X

E X X X O

F

G X

H X X X O

I X X X X

J X X

K X O X

L X O

M X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

Leader Length

Treatment A B C D E F G H I J K L M

A X X X X X X X X X

B X

C O X X X X

D X

E X

F

G X O

H X X X X

I X X X

J X X X

K X X X

L X

M X X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

DBH

Treatment A B C D E F G H I J K L M

A

B

C

D X

E

F

G

H X X X O

I X O

J

K O O

L X O

M O

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in 1999

Total Height Treatment Mean

Statistical Summary Height (cm) Leader Lenght (cm) DBH(cm)

A < B, D, E, G, I, J, K, L, M. A 80.3 8.5 ____

B > A. B 415.8 52.6 4.6

C < D, E. C 239.9 22.8 2.9

D > A, C, H. D 450.1 46.9 7.7

E > A, C, H, K. E 488.2 48.7 7.6

F no significant differences. F 284.0 40.9 3.7

G > A G 392.1 54.7 4.2

H < D, E, I, L. H 266.4 33.4 3.4

I > A, H, J, K. I 387.9 51.5 6.0

J > A: J < I. J 327.2 53.0 5.0

K > A: K < E, I. K 323.0 48.1 4.8

L > A, H. L 361.2 45.1 6.2

M > A. M 351.6 51.2 6.0

Ranking: E > D > B > G > I > L  > M > J > K > F > H > C > A.

Leader Length

Statistical Summary

A < B, D, E, G, I, J, K, L, M.

B > A.

C < G, I, J, K, M.    

D > A.

E > A.

F no significant differences.

G > A, C.

H < I, J, K, M.

I > A, C, H.

J > A, C, H.

K > A, C, H.

L > A.

M > A, C, H.

Ranking: G > J > B > I > M > E  > K > D > L > F > H > C > A.

DBH

Statistical Summary

A no significant differences.

B no significant differences.

C no significant differences.

D > H.

E no significant differences.

F no significant differences.

G no significant differences.

H < D, I, L, O.

I > H, K.

J no significant differences.

K < I, L.

L > H, K. 

M > H.

Ranking: D > E > L > I > M > J  > K > B > G > F > H > C > A.
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in 1999

Total Height

Treatment A B C D E F G H I J K L M

A X X X X X X X X

B X O

C O X O

D X

E X X X O

F

G

H X X O

I X O X X X

J X O X O

K X X

L X O O

M X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

Leader Length

Treatment A B C D E F G H I J K L M

A X O X X X X X

B

C X X X X

D

E X

F

G O

H X X X X

I X X X

J X X X

K X X X

L X X X

M X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

DBH

Treatment B C D E F G H I J K L M

B

C X

D

E

F

G

H O X

I O

J

K X

L X X X

M

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

25/03/2014 Appendix 7 Stat_significance_summary Page 7



APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in 1999

Total Height Treatment

Statistical Summary Height (cm) Leader Lenght (cm) DBH(cm)

A < B, D, E, I, J, K, L, M. A 80.3 8.5 ---

B > A, C. B 552.6 49.7 7.8

C < B, E, I. C 239.9 22.8 2.9

D > A. D 407.9 41.2 6.0

E > A, C, H, J. E 488.2 48.7 7.6

F no significant differences. F 284.0 40.9 3.7

G no significant differences. G 374.5 53.0 4.6

H < E, I, L. H 276.9 29.4 3.8

I > A, C, H, J, K. I 394.0 51.7 6.3

J > A: J < E, I L. J 322.8 50.8 5.4

K > A: K < I. K 338.4 49.6 5.3

L > A, H, J. L 393.0 47.3 6.9

M > A. M 341.0 44.2 6.3

Ranking: B > E > D > I > L > G  > M > K > J > F > H > C > A.

Leader Length

Statistical Summary

A < E, G, I, J, K, L, M.

B no significant differences.

C < I, J, K, L.

D no significant differences.

E > A.

F no significant differences.

G > A.

H < I, J, K, L.

I > A, C, H.

J > A, C, H.

K > A, C, H.

L > A, C, H.

M > A.

Ranking: G > I > J > B > K > E  > L > M > D > F > H > C > A.

DBH

Statistical Summary

B no significant differences.

C < L.

D no significant differences.

E no significant differences.

F no significant differences.

G no significant differences.

H < I, L.

I > H.

J no significant differences.

K < L.

L > C, H, K.

M no significant differences.

Ranking: B > E > L > I > M > D  > J > K > G > H > F > C > A.

Mean
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in 2000

Total Height

Treatment O P Q S T U V X Y

O X

P X

Q X

S X

T X

U X

V X X X X X X X X

X X

Y X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

Leader Length

Treatment O P Q S T U V X Y

O X

P X

Q X

S X

T X

U X

V X X X X X X X X

X X

Y X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

DBH

Treatment O P Q S T U V X Y

O

P

Q X X

S

T

U

V X

X X

Y

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in 2000
Means:

Statistical Summary Treatment Height (cm) Leader Length (cm) DBH(cm)

O > V. O 370.7 62.3 4.0

P > V. P 330.1 54.8 3.9

Q > V. Q 335.6 54.5 4.6

S > V. S 255.3 49.7 2.4

T > V. T 312.2 58.4 3.3

U > V. U 280.0 54.8 3.3

V < O, P, Q, S, T, U, X, Y. V 72.1 9.0 1.8

X > V. X 280.4 55.6 2.9

Y > V. Y 302.6 55.3 3.3

Ranking: O > Q > P > T > Y > X  > U > S > V.

Leader Length

Statistical Summary

O > V.

P > V.

Q > V.

S > V.

T > V.

U > V.

V < O, P, Q, S, T, U, X, Y.

X > V.

Y > V.

Ranking: O > T > X > Y > P > U  > Q > S > V.

DBH

Statistical Summary

O no significant differences.

P no significant differences.

Q > V, X.

S no significant differences.

T no significant differences.

U no significant differences.

V < Q.

X < Q.

Y no significant differences.

Ranking: Q > O > P > T > Y > U  > X > S > V.

Mean

25/03/2014 Appendix 7 Stat_significance_summary Page 10



APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in 2000

Total Height

Treatment N O P Q R S T U V W X Y

N X X

O X X

P X X

Q X X

R X X

S X X

T X X

U X X

V X X X X X X X X X X

W X X X X X X X X X X

X X X

Y X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

Leader Length

Treatment N O P Q R S T U V W X Y

N X X

O X X X

P X O X X X X X

Q X X X

R O X X

S X X

T X X X

U X X X

V X X X X X X X X X X

W X X X X X X X X X X

X X X X X X

Y X X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference

DBH

Treatment N O P Q R S T U V W X Y

N O X

O X X

P X X X X X X X

Q X

R X X

S X O X

T X O x

U X X

V O X X X O O X X

W X X X X X X X X

X X X X

Y X X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in 2000

Total Height Treatment

Statistical Summary Height (cm) Leader Lenght (cm) DBH(cm)

N > V, W. N 339.0 48.1 5.0

O > V, W. O 335.9 52.6 5.1

P > V, W. P 340.1 39.4 5.9

Q  > V, W. Q 300.6 41.3 4.5

R > V, W. R 324.1 49.8 5.0

S > V, W. S 316.2 48.8 4.7

T > V, W. T 315.6 50.0 4.6

U > V, W. U 312.0 48.1 4.4

V < N, O, P, Q, R, S, T, U, X, Y. V 85.2 11.1 3.2

W < N, O, P, Q, R, S, T, U, X, Y. W 77.2 9.2 2.7

X > V, W. X 337.9 53.4 5.0

Y > V, W. Y 333.2 46.9 4.8

Ranking: P > N > X > O > Y > R > S > T > U > Q > V > W.

Leader Length

Statistical Summary

N > V, W.

O > V, W.

P > V, W : P < 0, R, T, U, X.

Q > V, W : Q <  X.

R > P, V, W :

S > V, W.

T > V, W.

U > V, W.

V < N, O, P, Q, R, S, T, U, X, Y.

W < N, O, P, Q, R, S, T, U, X, Y.

X > P, Q, V, W, Y.

Y > V, W : Y < X.

Ranking: X > O > T > R > S > N > U > Y > Q > P > V > W.

DBH

Statistical Summary

N > V, W.

O > V, W.

P > Q, S, T, U, V, W, Y.

Q < P.

R > V, W.

S > V, W : S < P.

T > V, W : S < P.

U < P, X.

V < N, O, P, R, S, T, U, X, Y.

W < N, O, P, R, S, T, U, X, Y.

X > U, V, W.

Y > V, W: Y < P.

Ranking: P > O > X > N > R > Y > S > T > Q > U > V  > W.

Mean
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in all years (1998, 1999 and 2000)

Total Height at age 15 years

Treatment A B C D E F G H I J K L M O P Q S T U V W X Y

A X X X X X X X X X X X X X X X

B X X X X X X

C X X X X X X X X O X X X X X X

D X X X X X X X X X X X X X X

E X X X X X X X X X X

F X X X X O O X X X

G X X X X X X

H X X X X X X

I X X X X X X X X X

J X X X X

K X X X X X

L X X X X

M X X X

O X O X

P X X O X

Q X X O X

S O

T X X X X X

U X X X X X X

V X X X X X X X X X X X X X X O X X X X

W

X X X X X X

Y X X X X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)
SI 50 TA

Treatment A B C D E F G H I J K L M O P Q S T U V W X Y

A X X O X

B X X X

C X X X X X 0 X X X O O X

D X X X X X X X X X X X X X X

E X X X X X X X X X X X X

F X X X X

G X X X O

H O X X X

I X X X X O O X X X X O

J X

K X X O

L X X X

M 0

O

P X

Q X

S

T X X X

U O X X X

V X X X

W

X O X X X

Y X X X O

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Treatment A B C D E F G H I J K L M O P Q S T U V W X Y

A

B X X X X

C X X X X X X X X O O X X X X X X

D X X O
E X X

F X X X X X X X X X X X X X X

G X X X X

H X X O

I X X

J X X

K X X

L O

M

O O

P X X

Q X X

S

T X X X X O X

U X X X X X

V O X X

W

X X X

Y X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Douglas-fir planted in all years (1998, 1999 and 2000)

Total Height at age 15 years Means:

Statistical Summary Treatment # of Trees Tota Height at Age 15 (cm)

A < B, D, E, G, H, I, J, M, O, P, Q, T, U, X, Y. A 7 144.0

B > A, C, V : B < D, E, I. B 36 311.4

C < B, D, E, G, H, I, J, M, O, P, Q, T,U, X, Y. C 20 182.8

D > A, B, C, F, G, H, J, K, L, T, U, V, X, Y. D 31 484.6

E > A, B, C, F, G,K, L, U, V, X. E 25 441.8

F > V : F < D, E, H, I, P, Q, T, Y. F 28 257.7

G > A, C, V, : G < D, E, I. G 35 309.8

H > A, C, F, K, V : H < D. H 32 385.7

I > A, B, C, F, G, K, L, U, V. I 37 415.7

J > A, C, V : J < D. J 10 340.8

K > V : K < D, E, H, I. K 13 267.4

L > V : L < D, E, I. L 10 272.2

M > A, C, V. M 5 389.7

O > A, C, V. O 2 433.0

P > A, C, F, V. P 9 385.0

Q > A, C, F, V. Q 9 390.1

S > V. S 3 305.0

T > A, C, F, V : T < D. T 46 370.6

U > A, C, V : U < D, E, I. U 47 334.8

V < B, D, E, F, G, H, I, J, K, L, M, O, P, Q, S, T, U, X, Y. V 14 81.1

No significant difference. W 1 270.2

X > A, C, V : X < D, E X 31 336.1

Y > A, C, F, V : X < D. Y 39 358.0

Ranking: D > E > O > I > Q > M > H > P >  T > Y > J > X > U > B > G > S > L > W > K > F > C > A > V.
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)
SI 50 TA

Means:

Statistical Summary Treatment # of Trees SI 50 TA (m)

A < D, E, H, I,. A 4 13.3

B < D, E, I. B 36 17.6

C < D, E, G, H, I, M. P, Q, T, U, X, Y. C 14 13.7

D > A, B, C, F, G, H, J, K,L, T, U, V, X, Y. D 31 24.0

E > A, B, C, F, G, K,L, T, U, V, X, Y. E 25 22.8

F < D, E, H, I. F 24 16.6

G > C : G < D, E, I. G 32 18.5

H > A, C, F : H < D. H 32 20.3

I > A, B, C, F, G, K, L, U, V, X, Y. I 37 21.7

J < D. J 10 18.3

K < D, E, I. K 11 17.3

L < D, E, I. L 9 16.5

M > C. M 5 20.4

No Significance O 2 21.6

P > D. P 9 20.0

Q > C. Q 9 19.9

No Significance S 3 16.5

T > C : T < D, E. T 45 19.4

U > C : U < D, E, I. U 47 17.6

V < D, E, I. V 3 13.5

No Significance W 1 14.8

X > C : X < D, E, I. X 30 17.9

Y > C : Y < D, E, I. Y 39 18.7

Ranking: D > E > I > O > M > H > P > Q >  T > Y > G > J > X > U > B > K > F > S > L > W > C > V > A.
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Statistical Summary Treatment # of Trees SI 50 GI (m)

No Significance A 3 20.9

B > C, F : B < T, U. B 32 23.1

C < B, D, E, G, H, I, J, K, L, O, P, Q, T, U. C 12 18.2

D > C, F, V. D 29 26.0
E > C, F. E 25 25.2

F < B, D, E, G, H, I, J, K, P, Q, T, U, X, Y. F 20 19.2

G > C, F : G < T,U. G 31 23.1

H > C, F : H < T. H 28 23.7

I > C, F. I 31 24.8

J > C, F. J 10 24.9

K > C, F. K 11 24.0

L > C. L 8 23.8

No Significance M 4 24.8

O > C. O 2 27.8

P > C, F. P 9 26.4

Q > C, F. Q 9 25.5

No Significance S 3 23.9

T > B, C, F, G, H, V. T 45 26.7

U > B, C, F, G, V. U 47 26.6

V < D, T, U. V 2 17.2

No Significance W 1 22.4

X > C, F. X 30 25.5

Y > C, F. Y 39 25.8

Ranking: O > T > U > P > D > Y > X > Q >  E > J > I> M > K > S > L > H > B > G > W > A > F > C > V.
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in all years (1998, 1999 and 2000)

Total Height at age 15 years

Treatment A B C D E F G H I J K L M N O P Q R S T U V W X Y

A X X X X X X X X X X X X X X X X X X X X X X

B X X O X X X X X

C X X X X X X X X X X X X X X X X X X

D X O X X X X X X O X 0 X X X X X X X X X X

E X X X X X X X X X X

F X X X X O X X

G X X X X X X X

H X X X X X X X X X X X X X X X X

I X X X X X X

J X X X X O X X O X X X X

K X X X X X X X O

L X X O O X X

M X X X X X

N X X X

O X X O X X

P X X X X X

Q X X X X X X

R X X X X X X

S X X X X X

T X X X X X X X

U X X X X X X X X

V X X X X X X X X X X X X X X X X X X X X X X

W X X X X X X X X X X X X X X X X X X X X X X

X X X X X X O X X

Y X X X X X X X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)
SI 50 TA

Treatment A B C D E F G H I J K L M N O P Q R S T U V W X Y

A X X X X X X X X O X X O O X X

B X X X X X X X X X

C X X X X X X X X X X X O X X

D X X X X X X X X X X X X X X X X X X

E X X O X X O X O X X X X

F X X X X O X

G X X X O X O

H X X X X X X X X X X X X X X X X

I X X X X X X

J X X X X X

K X X X X X

L X X X X

M X O X

N O

O X X X O

P X X X X O X X X

Q X X X X O

R O X X

S X O X

T O X X X X X O

U X O X X X X

V X X X O X X X X O O

W X X X X O X X X O X O X X

X X X X X O X

Y X X X X O X

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)

A B C D E F G H I J K L M N O P Q R S T U V W X Y

A X X X X X X X X X X

B X X X X O O X

C X X X X X X X X X X X X X X X X X X X X X X

D X X X X X X X O X X X X X O

E X X X O O X

F X X X O X X X

G X X X X X O X X X X X X

H X X O X O O X

I X X O

J X X

K X X

L X O

M O X X O O X O X

N X

O X X X

P X X

Q O X X O O X O X

R X X

S X X X O

T X X X X X X X

U X X X X O O X

V X

W X X X X O X X X O

X X X X X X X X

Y X X O X O

X – Significant Difference at Alpha = 0.05 

O – Significant Difference at Alpha = 0.10 

Blank – No Significant Difference
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)

Lodgepole pine planted in all years (1998, 1999 and 2000)

Total Height at age 15 years Means:

Statistical Summary Treatment # of Trees Tota Height at Age 15 (cm)

A < B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, X,Y. A 21 76.6

B > A, C, J, K, U, V, W : B < D. B 77 409.4

C > A, V, W : C < B, D, E, F, G, H, I, L, O, P, R, T, U, X, Y. C 88 306.5

D > A, B, D, F, G, I, J, K, L, M, O, P, Q, R, S, T, U, V, W, X, Y. D 64 462.3

E > A, C, G, J, K, Q, T, U, V, W. E 61 422.1

F > A, C, J, V, W : F < D, H. F 76 377.1

G > A, C, V, W : G < D, E, H. G 70 363.8

H > A, C, F, G, J, K, M, Q, R, S, T, U, V, W, X, Y. H 81 441.0

I > A, C, J, V, W   :  I < D. I 57 394.0

J > A, V, W : J < D, E, F, H, I, L, X, Y. J 32 312.7

K > A, V, W : K < B, D, E, H, X. K 47 338.4

L > A, C, J, V, W : L < D. L 28 393.0

M > A, V, W : M <  D, H. M 18 341.0

N > A, V, W. N 13 387.1

O > A, C, V, W : O < D. O 26 388.6

P > A, C, V, W : P < D. P 34 379.5

Q > A, C, V, W : Q < D, E, H Q 23 341.9

R > A, C, V, W : R < D, H. R 33 373.9

S > A, V, W : S < D, H. S 31 365.0

T > A, C, V, W : T < D, E, H. T 87 365.6

U > A, C, V, W : U < B, D, E, H. U 100 360.1

V < B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, X,Y. V 74 95.0

W < B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, X,Y. W 67 86.4

X > A, C, J, K, V, W : X < D, H. X 114 391.3

Y > A, C, J, V, W : Y < D, H. Y 99 380.6

Ranking: D > H > E > B > I > L > X > O >  N > Y > P > F > R > T > S > G > U > Q > M > K > J > C > V > W > A.
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APPENDIX 7 
Significant Difference Summary (Tukey Test at alpha=0.05)
SI 50 TA Means:

Statistical Summary Treatment # of Trees SI 50 TA (m)

A < B, D, E, F, G, H, I, L, N, O, P, R, T, X, Y. A 3 9.8

B > A, C, J, K, Q, T, U, V, W. B 76 17.2

C < B, D, E, F, G, H, I, L, O, P, T, U, W,Y. C 87 13.7

D > A, C, F, G, I, J, K, M, O, Q, R, S, T, U, V, W, X, Y. D 64 18.5

E > A, C, G, J, K, M, Q, S, T, U, V, W. E 61 17.4

F > A, C, V, W : F < D, H. F 76 16.1

G > A, C, W : G < D, E, H. G 70 15.8

H > A, C, F, G, J, K, M, Q, R, S, T, U, V, W, X, Y. H 81 17.7

I > A, C, J, V, W : I < D. I 57 16.7

J < B, D, E, H, P. J 31 14.4

K < B, D, E, H, P. K 47 14.8

L > A, C, V, W. L 28 16.5

M < D, E, H. M 18 14.9

N > A. N 13 16.2

O > A, C, W : O < D. O 26 16.1

P > A, C, J. K, Q, U, V, W. P 29 17.4

Q < B, D, E, H, P. Q 23 14.7

R > A : R < D, H. R 33 15.6

S < D, E, H. S 31 15.3

T > A, C, W : T < B, D, E, H. T 84 15.6

U < B, C, D, E, H, P U 100 15.2

V < B, D, E, E, F, H, I, L, P, V, Y. V 11 13.0

W < B, D, E, E, F, G, H, I, L, O, P, T, V, Y. W 7 11.9

X > A, C, V, W : X < D, H. X 114 16.1

Y > A, C, V, W : X < D, H. Y 98 16.0

Ranking: D > H > E > P > B > I > L > N >  X > F > O > Y > G > R > T > S > U > M > K > Q > J > C > V > W > A.
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APPENDIX 7 

Significant Difference Summary (Tukey Test at alpha=0.05)
A < B, D, E, H, O, S, T, U, X, Y. A 3 15.0

B > A, C, F, G, M, Q, W. B 67 19.5

C < B, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, T, U, V, X, Y. C 69 14.9

D > A, C, F, G, I, J, K, L, M, P, Q, R, W, Y. D 63 20.3

E > A, C, G, M, Q, W. E 50 19.5

F > C, : F < B, D, H, T, U, X. F 68 18.3

G > C : G < B, C, D, E, H, I, O, S, T, U, X, Y. G 63 17.6

H > A, C, F, G, M, Q, W. H 71 19.4

I > C, G : I < D. I 51 18.9

J > C : J < D. J 26 18.4

K > C : K < D. K 39 18.8

L > C : K < D. L 26 18.8

M > C : M < B, D, E, H, T, U, X. M 17 17.7

N > C. N 13 19.2

O > A, C, G. O 26 19.3

P > C : P < D. P 29 18.6

Q > C : Q < B, D, E, H, T, U, X. Q 23 17.8

R > C : R < D. R 33 18.7

S > A, C, G, W. S 31 19.4

T > A, C, F, G, M, Q, W. T 83 19.9

U > A, C, F, G, M, Q, W. U 100 19.5

V > C. V 7 18.2

W < C, D, E, H, S, T, U, X, Y. W 5 16.2

X > A, C, F, G,M, Q, W. X 113 19.7

Y > A, C, G, W : Y < D, Y 98 19.2

Ranking: D > T > X > E > B > U > H > S >  O > Y > N > I > K > L > R > P > J > F > V > Q > M > G >  > W > A > C.

25/03/2014 Appendix 7 Stat_significance_summary Page 24 of 25



#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!

#REF!



Appendix 8 – Mortality Table 2012 



Appendix 8 – Mortality Tables 2012 

2014-03-25 Appendix 8 Mortality Table Page 1 of 1 

Appendix 8 - Mortality Tables – 2012 Data 

 

Treatment Douglas-fir Planted 1998 Lodgepole  Pine Planted 1998 

Dead Count Mortality Dead Count Mortality 

A 16 23 69.6% 44 65 67.7% 

B 7 43 16.3% 4 81 4.9% 

C 2 22 9.1% 7 95 7.4% 

D 4 35 11.4% 14 78 17.9% 

E 10 35 28.6% 22 83 26.5% 

F 2 30 6.7% 3 79 3.8% 

G 7 42 16.7% 4 74 5.4% 

H 3 35 8.6% 3 84 3.6% 

I 10 47 21.3% 3 60 5.0% 

J 9 19 47.4% 16 47 34.0% 

K 7 20 35.0% 5 52 9.6% 

L 8 18 44.4% 18 46 39.1% 

M 24 29 82.8% 65 83 78.3% 

Total 109 398 27.4% 208 927 22.4% 

 Douglas-fir Mortality Ranking: M>A>J>L>K>E>I>G>B>D>C>H>F. 

 Lodgepole Pine Mortality Ranking: M>A>L>J>E>D>K>C>G>I>B>F>H. 

 
 

Treatment Douglas-fir Planted 2000 Lodgepole  Pine Planted 2000 

Dead Count Mortality Dead Count  Mortality 

N 22 22 100.0% 76 89 85.4% 

O 33 35 94.3% 69 95 72.6% 

P 15 24 62.5% 66 99 66.7% 

Q 24 33 72.7% 59 82 72.0% 

R 39 39 100.0% 53 86 61.6% 

S 48 51 94.1% 63 94 67.0% 

T 8 54 14.8% 7 94 7.4% 

U 14 61 23.0% 21 121 17.4% 

V 7 21 33.3% 9 82 11.0% 

W 47 48 97.9% 40 106 37.7% 

X 0 31 0.0% 2 116 1.7% 

Y 11 50 22.0% 38 138 27.5% 

Total 268 469 57.1% 503 1202 41.8% 

 Douglas-fir Mortality Ranking: N=R>W>O>S>Q>P>V>Y>U>T>X. 

 Lodgepole Pine Mortality Ranking: N>O>Q>S>P>R>W>Y>U>V>T>X. 
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Appendix 9 - Vigour Crosstabulation

Vigour A B C D E F G H

0 16 7 2 4 10 7 0 3

1 3 4 6 2 0 4 2 0

2 3 14 9 0 7 13 7 9

3 1 10 4 10 7 4 14 11

4 0 8 1 19 11 7 12 12

Total 23 43 22 35 35 35 35 35
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Appendix 9 - Vigour Crosstabulation

I J K L M N O P

10 9 7 8 24 22 33 15

2 0 2 2 0 0 0 0

5 1 2 2 1 0 1 4

22 5 5 5 2 0 0 2

8 4 4 1 2 0 1 3

47 19 20 18 29 22 35 24
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Appendix 9 - Vigour Crosstabulation
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Appendix 9 - Vigour Crosstabulation

Q R S T U V W X Y Total

24 39 48 8 14 7 47 0 11 375

0 0 0 3 1 12 0 2 0 45

3 0 1 5 9 2 0 5 4 107

2 0 2 22 29 0 1 13 24 195

4 0 0 16 8 0 0 11 11 143

33 39 51 54 61 21 48 31 50 865
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Appendix 9 - Vigour Crosstabulation

Lodgepole Pine

Vigour A B C D E F G H

0 44 4 7 14 22 3 4 3
1 19 12 10 5 11 7 5 10

2 1 14 50 16 8 14 30 20

3 1 38 26 33 26 47 30 42

4 0 13 2 11 16 8 5 9

Total 65 81 95 79 83 79 74 84
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Appendix 9 - Vigour Crosstabulation

I J K L M N O P

3 16 5 18 65 76 69 66

3 1 2 2 1 0 0 6

8 10 10 9 6 4 7 12

37 17 23 13 10 6 13 7

9 3 12 4 1 3 6 8

60 47 52 46 83 89 95 99
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Appendix 9 - Vigour Crosstabulation

Q R S T U V W X Y Total

59 53 63 7 21 9 40 2 38 711

1 3 1 9 11 66 60 18 14 277

7 11 14 22 30 5 4 32 39 383

11 10 12 42 57 2 2 56 37 598

4 9 4 14 2 0 0 8 10 161

82 86 94 94 121 82 106 116 138 2130
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Appendix 10 – Soil Depth Regression Runs 



Appendix 10 – OLS Regression 

  

 

▼OLS Regression 

 

 
Results for Tree Species = Pli  

 
Dependent Variable          ¦ Total Height 15 

                            ¦ year            

N                           ¦ 491             

Multiple R                  ¦ 0.297           

Squared Multiple R          ¦ 0.088           

Adjusted Squared Multiple R ¦ 0.086           

Standard Error of Estimate  ¦ 116.694         

 
Regression Coefficients B = (X'X)

-1
X'Y 

 

               ¦                                       Std.                                

Effect         ¦ Coefficient   Standard Error   Coefficient   Tolerance        t   p-

Value 

---------------+----------------------------------------------------------------------

---- 

CONSTANT       ¦     311.275           10.206         0.000           .   30.499     

0.000 

Soil Dept (cm) ¦       2.130            0.310         0.297       1.000    6.874     

0.000 

 
Analysis of Variance 

 

Source     ¦            SS    df   Mean Squares   F-Ratio   p-Value 

-----------+------------------------------------------------------- 

Regression ¦   643,461.413     1    643,461.413    47.252     0.000 

Residual   ¦ 6,659,002.983   489     13,617.593                     

 
*** WARNING *** :  

 
Case 332 is an Outlier (Studentized Residual : 4.550)  

 
Durbin-Watson D-Statistic   ¦ 1.056 

First Order Autocorrelation ¦ 0.466 

 
Information Criteria 

 

AIC             ¦ 6,071.280 

AIC (Corrected) ¦ 6,071.330 

Schwarz's BIC   ¦ 6,083.870 

 
Results for Tree Species = Fdi  

 
Dependent Variable          ¦ Total Height 15 

                            ¦ year            

N                           ¦ 209             

Multiple R                  ¦ 0.390           

Squared Multiple R          ¦ 0.152           

Adjusted Squared Multiple R ¦ 0.148           

Standard Error of Estimate  ¦ 120.099         
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Regression Coefficients B = (X'X)
-1
X'Y 

 

               ¦                                       Std.                                

Effect         ¦ Coefficient   Standard Error   Coefficient   Tolerance        t   p-

Value 

---------------+----------------------------------------------------------------------

---- 

CONSTANT       ¦     242.619           15.663         0.000           .   15.490     

0.000 

Soil Dept (cm) ¦       2.666            0.438         0.390       1.000    6.091     

0.000 

 
Analysis of Variance 

 

Source     ¦            SS    df   Mean Squares   F-Ratio   p-Value 

-----------+------------------------------------------------------- 

Regression ¦   535,072.530     1    535,072.530    37.097     0.000 

Residual   ¦ 2,985,710.205   207     14,423.721                     

 
Durbin-Watson D-Statistic   ¦ 1.325 

First Order Autocorrelation ¦ 0.330 

 
Information Criteria 

 

AIC             ¦ 2,598.622 

AIC (Corrected) ¦ 2,598.739 

Schwarz's BIC   ¦ 2,608.649 

 

▼OLS Regression 

 

 
Results for Tree Species = Pli  

 
22 case(s) are deleted due to missing data. 

 
Dependent Variable          ¦ Site Index TA 

                            ¦ (m)           

N                           ¦ 469           

Multiple R                  ¦ 0.106         

Squared Multiple R          ¦ 0.011         

Adjusted Squared Multiple R ¦ 0.009         

Standard Error of Estimate  ¦ 3.109         

 
Regression Coefficients B = (X'X)

-1
X'Y 

 

               ¦                                       Std.                                

Effect         ¦ Coefficient   Standard Error   Coefficient   Tolerance        t   p-

Value 

---------------+----------------------------------------------------------------------

---- 

CONSTANT       ¦      15.681            0.295         0.000           .   53.192     

0.000 

Soil Dept (cm) ¦       0.020            0.009         0.106       1.000    2.312     

0.021 
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Analysis of Variance 

 

Source     ¦        SS    df   Mean Squares   F-Ratio   p-Value 

-----------+--------------------------------------------------- 

Regression ¦    51.697     1         51.697     5.348     0.021 

Residual   ¦ 4,514.719   467          9.667                     

 
*** WARNING *** :  

 
Case 332 is an Outlier (Studentized Residual : 4.043)  

 
Durbin-Watson D-Statistic   ¦ 1.242 

First Order Autocorrelation ¦ 0.376 

 
Information Criteria 

 

AIC             ¦ 2,399.013 

AIC (Corrected) ¦ 2,399.064 

Schwarz's BIC   ¦ 2,411.464 

 
Results for Tree Species = Fdi  

 
14 case(s) are deleted due to missing data. 

 
Dependent Variable          ¦ Site Index TA 

                            ¦ (m)           

N                           ¦ 195           

Multiple R                  ¦ 0.354         

Squared Multiple R          ¦ 0.125         

Adjusted Squared Multiple R ¦ 0.121         

Standard Error of Estimate  ¦ 4.309         

 
Regression Coefficients B = (X'X)

-1
X'Y 

 

               ¦                                       Std.                                

Effect         ¦ Coefficient   Standard Error   Coefficient   Tolerance        t   p-

Value 

---------------+----------------------------------------------------------------------

---- 

CONSTANT       ¦      16.025            0.591         0.000           .   27.099     

0.000 

Soil Dept (cm) ¦       0.085            0.016         0.354       1.000    5.253     

0.000 

 
Analysis of Variance 

 

Source     ¦        SS    df   Mean Squares   F-Ratio   p-Value 

-----------+--------------------------------------------------- 

Regression ¦   512.328     1        512.328    27.597     0.000 

Residual   ¦ 3,582.983   193         18.565                     

 
Durbin-Watson D-Statistic   ¦ 1.329 

First Order Autocorrelation ¦ 0.325 

 
Information Criteria 

 

AIC             ¦ 1,127.022 

AIC (Corrected) ¦ 1,127.147 

Schwarz's BIC   ¦ 1,136.841 
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▼OLS Regression 

 

 
Results for Tree Species = Pli  

 
77 case(s) are deleted due to missing data. 

 
Dependent Variable          ¦ Site Index GI 

                            ¦ (m)           

N                           ¦ 414           

Multiple R                  ¦ 0.116         

Squared Multiple R          ¦ 0.013         

Adjusted Squared Multiple R ¦ 0.011         

Standard Error of Estimate  ¦ 2.027         

 
Regression Coefficients B = (X'X)

-1
X'Y 

 

               ¦                                       Std.                                

Effect         ¦ Coefficient   Standard Error   Coefficient   Tolerance        t   p-

Value 

---------------+----------------------------------------------------------------------

---- 

CONSTANT       ¦      18.292            0.204         0.000           .   89.603     

0.000 

Soil Dept (cm) ¦       0.014            0.006         0.116       1.000    2.371     

0.018 

 
Analysis of Variance 

 

Source     ¦        SS    df   Mean Squares   F-Ratio   p-Value 

-----------+--------------------------------------------------- 

Regression ¦    23.096     1         23.096     5.622     0.018 

Residual   ¦ 1,692.547   412          4.108                     

 
Durbin-Watson D-Statistic   ¦ 1.326 

First Order Autocorrelation ¦ 0.334 

 
Information Criteria 

 

AIC             ¦ 1,763.844 

AIC (Corrected) ¦ 1,763.903 

Schwarz's BIC   ¦ 1,775.922 

 
Results for Tree Species = Fdi  

 
35 case(s) are deleted due to missing data. 

 
Dependent Variable          ¦ Site Index GI 

                            ¦ (m)           

N                           ¦ 174           

Multiple R                  ¦ 0.178         

Squared Multiple R          ¦ 0.032         

Adjusted Squared Multiple R ¦ 0.026         

Standard Error of Estimate  ¦ 3.971         
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Regression Coefficients B = (X'X)
-1
X'Y 

 

               ¦                                       Std.                                

Effect         ¦ Coefficient   Standard Error   Coefficient   Tolerance        t   p-

Value 

---------------+----------------------------------------------------------------------

---- 

CONSTANT       ¦      22.049            0.575         0.000           .   38.319     

0.000 

Soil Dept (cm) ¦       0.038            0.016         0.178       1.000    2.376     

0.019 

 
Analysis of Variance 

 

Source     ¦        SS    df   Mean Squares   F-Ratio   p-Value 

-----------+--------------------------------------------------- 

Regression ¦    88.980     1         88.980     5.643     0.019 

Residual   ¦ 2,712.087   172         15.768                     

 
Durbin-Watson D-Statistic   ¦ 1.206 

First Order Autocorrelation ¦ 0.395 

 
Information Criteria 

 

AIC             ¦ 977.667 

AIC (Corrected) ¦ 977.809 

Schwarz's BIC   ¦ 987.145 

 

▼OLS Regression 

 

 
Results for Tree Species = Pli  

 
Dependent Variable          ¦ Total Height 15 

                            ¦ year            

N                           ¦ 491             

Multiple R                  ¦ 0.253           

Squared Multiple R          ¦ 0.064           

Adjusted Squared Multiple R ¦ 0.062           

Standard Error of Estimate  ¦ 118.231         

 
Regression Coefficients B = (X'X)

-1
X'Y 

 

                                      ¦                                       Std.                                

Effect                                ¦ Coefficient   Standard Error   Coefficient   

Tolerance        t   p-Value 

--------------------------------------+-----------------------------------------------

--------------------------- 

CONSTANT                              ¦     327.491            9.279         0.000           

.   35.292     0.000 

Available Water Storage Capavity (cm) ¦      21.177            3.664         0.253       

1.000    5.780     0.000 

 
Analysis of Variance 

 

Source     ¦            SS    df   Mean Squares   F-Ratio   p-Value 

-----------+------------------------------------------------------- 

Regression ¦   466,971.356     1    466,971.356    33.406     0.000 

Residual   ¦ 6,835,493.041   489     13,978.513                     
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*** WARNING *** :  

 
Case 332 is an Outlier (Studentized Residual : 4.440)  

 
Durbin-Watson D-Statistic   ¦ 1.029 

First Order Autocorrelation ¦ 0.479 

 
Information Criteria 

 

AIC             ¦ 6,084.124 

AIC (Corrected) ¦ 6,084.174 

Schwarz's BIC   ¦ 6,096.714 

 
Results for Tree Species = Fdi  

 
Dependent Variable          ¦ Total Height 15 

                            ¦ year            

N                           ¦ 209             

Multiple R                  ¦ 0.381           

Squared Multiple R          ¦ 0.145           

Adjusted Squared Multiple R ¦ 0.141           

Standard Error of Estimate  ¦ 120.595         

 
Regression Coefficients B = (X'X)

-1
X'Y 

 

                                      ¦                                       Std.                                

Effect                                ¦ Coefficient   Standard Error   Coefficient   

Tolerance        t   p-Value 

--------------------------------------+-----------------------------------------------

--------------------------- 

CONSTANT                              ¦     255.642           14.170         0.000           

.   18.042     0.000 

Available Water Storage Capavity (cm) ¦      29.969            5.059         0.381       

1.000    5.924     0.000 

 
Analysis of Variance 

 

Source     ¦            SS    df   Mean Squares   F-Ratio   p-Value 

-----------+------------------------------------------------------- 

Regression ¦   510,372.024     1    510,372.024    35.094     0.000 

Residual   ¦ 3,010,410.711   207     14,543.047                     

 
Durbin-Watson D-Statistic   ¦ 1.313 

First Order Autocorrelation ¦ 0.336 

 
Information Criteria 

 

AIC             ¦ 2,600.344 

AIC (Corrected) ¦ 2,600.461 

Schwarz's BIC   ¦ 2,610.371 
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▼Robust Regression 

 

 
Results for Tree Species = Pli  

 
Dependent Variable ¦ Total Height 15 

                   ¦ year            

No. of cases       ¦ 491             

No. of Regressors  ¦ 1               

 
Least Absolute Deviations (LAD) Regression 

 
Method of Estimation ¦ IRLS 

 
Raw R-square (1-Residual/Total)  ¦ 0.910 

R-square(Observed vs. Predicted) ¦ 0.088 

 
LAD Parameter Estimates 

 

               ¦             

Effect         ¦ Coefficient 

---------------+------------ 

CONSTANT       ¦     341.962 

Soil Dept (cm) ¦       1.258 

 
Scale Estimates ¦ 178.565 

 
Cutoff Point                ¦ 3.000 

Number of Outliers Detected ¦     0 

 
Ordinary Least Squares (OLS) Regression for Outlier Free Data  

 
Multiple R                  ¦ 0.297   

Squared Multiple R          ¦ 0.088   

Adjusted Squared Multiple R ¦ 0.086   

Standard Error              ¦ 116.694 

 
OLS Parameter Estimates 

 

               ¦                                 95.00% Confidence Interval   

Effect         ¦ Coefficient   Standard Error           Lower           Upper 

---------------+------------------------------------------------------------- 

CONSTANT       ¦     311.275           10.206         291.222         331.329 

Soil Dept (cm) ¦       2.130            0.310           1.521           2.738 

 
Results for Tree Species = Fdi  

 
Dependent Variable ¦ Total Height 15 

                   ¦ year            

No. of cases       ¦ 209             

No. of Regressors  ¦ 1               
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Least Absolute Deviations (LAD) Regression 

 
Method of Estimation ¦ IRLS 

 
Raw R-square (1-Residual/Total)  ¦ 0.881 

R-square(Observed vs. Predicted) ¦ 0.152 

 
LAD Parameter Estimates 

 

               ¦             

Effect         ¦ Coefficient 

---------------+------------ 

CONSTANT       ¦     234.696 

Soil Dept (cm) ¦       3.168 

 
Scale Estimates ¦ 167.686 

 
Cutoff Point                ¦ 3.000 

Number of Outliers Detected ¦     0 

 
Ordinary Least Squares (OLS) Regression for Outlier Free Data  

 
Multiple R                  ¦ 0.390   

Squared Multiple R          ¦ 0.152   

Adjusted Squared Multiple R ¦ 0.148   

Standard Error              ¦ 120.099 

 
OLS Parameter Estimates 

 

               ¦                                 95.00% Confidence Interval   

Effect         ¦ Coefficient   Standard Error           Lower           Upper 

---------------+------------------------------------------------------------- 

CONSTANT       ¦     242.619           15.663         211.740         273.499 

Soil Dept (cm) ¦       2.666            0.438           1.803           3.529 
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1998 Fir 
 
    
General Linear Model: dbh (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed       9  A, B, C, D, E, F, G, H, I 
 
 
Analysis of Variance for dbh (cm), using Adjusted SS for Tests 
 
Source   DF    Seq SS   Adj SS  Adj MS      F      P 
Treat     8   513.761  513.761  64.220  18.32  0.000 
Error   198   694.257  694.257   3.506 
Total   206  1208.018 
 
 
S = 1.87252   R-Sq = 42.53%   R-Sq(adj) = 40.21% 
 
 
Unusual Observations for dbh (cm) 
 
Obs  dbh (cm)     Fit  SE Fit  Residual  St Resid 
  1    4.1000  2.4000  1.0811    1.7000      1.11 X 
  2    1.9000  2.4000  1.0811   -0.5000     -0.33 X 
  4    1.2000  2.4000  1.0811   -1.2000     -0.78 X 
 63    3.4000  7.4500  0.3539   -4.0500     -2.20 R 
103   11.0000  7.0280  0.3745    3.9720      2.16 R 
178    1.0000  5.5107  0.3539   -4.5107     -2.45 R 
179    1.2000  5.5107  0.3539   -4.3107     -2.34 R 
180    1.5000  5.5107  0.3539   -4.0107     -2.18 R 
181    9.5000  5.5107  0.3539    3.9893      2.17 R 
210    1.2000  6.5357  0.3539   -5.3357     -2.90 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
D      28  7.450  A 
E      25  7.028  A B 
I      28  6.536  A B 
H      28  5.511    B C 
B      31  4.377      C D 
G      28  4.275      C D 
F      22  3.727        D E 
A       3  2.400      C D E 
C      14  2.250          E 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
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Treat   Lower   Center  Upper  ---+---------+---------+---------+--- 
B      -1.577   1.9774  5.532           (--------*--------) 
C      -3.890  -0.1500  3.590     (---------*--------) 
D       1.479   5.0500  8.621                   (--------*--------) 
E       1.036   4.6280  8.220                  (--------*--------) 
F      -2.291   1.3273  4.945         (--------*--------) 
G      -1.696   1.8750  5.446           (--------*--------) 
H      -0.461   3.1107  6.682              (--------*--------) 
I       0.564   4.1357  7.707                (--------*--------) 
                               ---+---------+---------+---------+--- 
                               -4.0       0.0       4.0       8.0 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center    Upper  ---+---------+---------+---------+--- 
C      -4.020  -2.127  -0.2344     (----*---) 
D       1.540   3.073   4.6053                   (---*---) 
E       1.070   2.651   4.2309                  (---*---) 
F      -2.289  -0.650   0.9887         (---*---) 
G      -1.635  -0.102   1.4303           (---*---) 
H      -0.399   1.133   2.6660              (---*---) 
I       0.626   2.158   3.6910                 (--*---) 
                                ---+---------+---------+---------+--- 
                                -4.0       0.0       4.0       8.0 
 
 
Treat = C  subtracted from: 
 
Treat    Lower  Center  Upper  ---+---------+---------+---------+--- 
D       3.2757   5.200  7.124                       (----*----) 
E       2.8156   4.778  6.740                      (----*----) 
F      -0.5326   1.477  3.487              (----*----) 
G       0.1007   2.025  3.949               (----*----) 
H       1.3364   3.261  5.185                  (----*----) 
I       2.3614   4.286  6.210                     (----*----) 
                               ---+---------+---------+---------+--- 
                               -4.0       0.0       4.0       8.0 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
E      -2.040  -0.422   1.196          (---*---) 
F      -5.398  -3.723  -2.048  (---*---) 
G      -4.746  -3.175  -1.604   (---*---) 
H      -3.510  -1.939  -0.368      (---*---) 
I      -2.485  -0.914   0.657         (---*---) 
                               ---+---------+---------+---------+--- 
                               -4.0       0.0       4.0       8.0 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
F      -5.019  -3.301  -1.582  (----*---) 
G      -4.371  -2.753  -1.135    (---*---) 
H      -3.135  -1.517   0.100       (---*---) 
I      -2.110  -0.492   1.125          (---*---) 
                               ---+---------+---------+---------+--- 
                               -4.0       0.0       4.0       8.0 
 
 



Appendix 11 – General Linear Modal Runs 

2014-03-26 DBH-Douglas-fir 98 P a g e  | 3 

Treat = F  subtracted from: 
 
Treat   Lower  Center  Upper  ---+---------+---------+---------+--- 
G      -1.127  0.5477  2.223            (---*----) 
H       0.109  1.7834  3.458               (---*----) 
I       1.134  2.8084  4.483                  (---*---) 
                              ---+---------+---------+---------+--- 
                              -4.0       0.0       4.0       8.0 
 
 
Treat = G  subtracted from: 
 
Treat    Lower  Center  Upper  ---+---------+---------+---------+--- 
H      -0.3355   1.236  2.807              (---*---) 
I       0.6895   2.261  3.832                 (---*---) 
                               ---+---------+---------+---------+--- 
                               -4.0       0.0       4.0       8.0 
 
 
Treat = H  subtracted from: 
 
Treat    Lower  Center  Upper  ---+---------+---------+---------+--- 
I      -0.5462   1.025  2.596              (---*--) 
                               ---+---------+---------+---------+--- 
                               -4.0       0.0       4.0       8.0 
 
 
Tukey Simultaneous Tests 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B          1.9774       1.132   1.7465    0.7169 
C         -0.1500       1.191  -0.1259    1.0000 
D          5.0500       1.138   4.4394    0.0005 
E          4.6280       1.144   4.0450    0.0024 
F          1.3273       1.152   1.1517    0.9652 
G          1.8750       1.138   1.6483    0.7767 
H          3.1107       1.138   2.7346    0.1427 
I          4.1357       1.138   3.6356    0.0105 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -2.127      0.6030   -3.528    0.0150 
D           3.073      0.4882    6.294    0.0000 
E           2.651      0.5034    5.266    0.0000 
F          -0.650      0.5220   -1.245    0.9452 
G          -0.102      0.4882   -0.210    1.0000 
H           1.133      0.4882    2.321    0.3345 
I           2.158      0.4882    4.421    0.0006 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           5.200      0.6129    8.484    0.0000 
E           4.778      0.6251    7.644    0.0000 
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F           1.477      0.6402    2.308    0.3427 
G           2.025      0.6129    3.304    0.0305 
H           3.261      0.6129    5.320    0.0000 
I           4.286      0.6129    6.992    0.0000 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E          -0.422      0.5152   -0.819    0.9962 
F          -3.723      0.5335   -6.978    0.0000 
G          -3.175      0.5005   -6.344    0.0000 
H          -1.939      0.5005   -3.875    0.0045 
I          -0.914      0.5005   -1.827    0.6643 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -3.301      0.5474   -6.030    0.0000 
G          -2.753      0.5152   -5.343    0.0000 
H          -1.517      0.5152   -2.945    0.0846 
I          -0.492      0.5152   -0.955    0.9892 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          0.5477      0.5335    1.027    0.9829 
H          1.7834      0.5335    3.343    0.0271 
I          2.8084      0.5335    5.264    0.0000 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           1.236      0.5005    2.469    0.2536 
I           2.261      0.5005    4.517    0.0004 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           1.025      0.5005    2.048    0.5119 
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1998 Fir 
 
General Linear Model: L=Ht-1yr (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed       9  A, B, C, D, E, F, G, H, I 
 
 
Analysis of Variance for L=Ht-1yr (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat     8  24400.3  24400.3  3050.0  12.86  0.000 
Error   222  52641.4  52641.4   237.1 
Total   230  77041.7 
 
 
S = 15.3988   R-Sq = 31.67%   R-Sq(adj) = 29.21% 
 
 
Unusual Observations for L=Ht-1yr (cm) 
 
     L=Ht-1yr 
Obs      (cm)      Fit  SE Fit  Residual  St Resid 
  1   42.9000  21.8143  5.8202   21.0857      1.48 X 
  2   35.3000  21.8143  5.8202   13.4857      0.95 X 
  3    4.0000  21.8143  5.8202  -17.8143     -1.25 X 
  4   35.5000  21.8143  5.8202   13.6857      0.96 X 
  5    7.0000  21.8143  5.8202  -14.8143     -1.04 X 
  6    8.0000  21.8143  5.8202  -13.8143     -0.97 X 
  7   20.0000  21.8143  5.8202   -1.8143     -0.13 X 
 31    0.0000  46.7457  2.6029  -46.7457     -3.08 R 
 35   14.0000  46.7457  2.6029  -32.7457     -2.16 R 
 62   56.4000  23.0450  3.4433   33.3550      2.22 R 
128   76.7000  33.3556  2.9635   43.3444      2.87 R 
129   65.3000  33.3556  2.9635   31.9444      2.11 R 
134   69.0000  33.3556  2.9635   35.6444      2.36 R 
139    0.0000  33.3556  2.9635  -33.3556     -2.21 R 
156    9.0000  47.8844  2.7222  -38.8844     -2.57 R 
161   11.0000  47.8844  2.7222  -36.8844     -2.43 R 
182   98.4000  50.2964  2.9101   48.1036      3.18 R 
194   18.4000  50.2964  2.9101  -31.8964     -2.11 R 
208   18.7000  51.5857  2.9101  -32.8857     -2.17 R 
210   12.3000  51.5857  2.9101  -39.2857     -2.60 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
E      25  57.22  A 
I      28  51.59  A 
D      29  51.56  A 
H      28  50.30  A 
G      32  47.88  A 
B      35  46.75  A 
F      27  33.36    B 
C      20  23.04    B 
A       7  21.81    B 
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Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  --+---------+---------+---------+---- 
B        4.96  24.931  44.90                (-----*------) 
C      -19.95   1.231  22.41       (------*------) 
D        9.43  29.748  50.06                 (------*------) 
E       14.78  35.406  56.03                   (------*------) 
F       -8.92  11.541  32.00           (------*------) 
G        5.94  26.070  46.20                (------*-----) 
H        8.10  28.482  48.87                 (-----*------) 
I        9.39  29.771  50.16                 (------*------) 
                              --+---------+---------+---------+---- 
                              -30         0        30        60 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  --+---------+---------+---------+---- 
C      -37.22  -23.70  -10.18  (---*----) 
D       -7.30    4.82   16.93            (---*---) 
E       -2.16   10.47   23.11             (---*----) 
F      -25.75  -13.39   -1.03     (----*---) 
G      -10.66    1.14   12.94          (---*---) 
H       -8.68    3.55   15.78           (---*---) 
I       -7.39    4.84   17.07            (---*---) 
                               --+---------+---------+---------+---- 
                               -30         0        30        60 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  --+---------+---------+---------+---- 
D      14.497   28.52  42.54                   (----*---) 
E      19.704   34.18  48.65                     (---*----) 
F      -3.920   10.31  24.54             (---*----) 
G      11.090   24.84  38.59                  (---*----) 
H      13.129   27.25  41.37                  (----*----) 
I      14.419   28.54  42.66                   (----*---) 
                              --+---------+---------+---------+---- 
                              -30         0        30        60 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  --+---------+---------+---------+---- 
E       -7.51    5.66  18.822           (----*---) 
F      -31.11  -18.21  -5.307    (---*---) 
G      -16.04   -3.68   8.689         (---*---) 
H      -14.05   -1.27  11.514         (----*---) 
I      -12.76    0.02  12.804          (---*---) 
                               --+---------+---------+---------+---- 
                               -30         0        30        60 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  --+---------+---------+---------+---- 
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F      -37.25  -23.86  -10.48  (---*----) 
G      -22.21   -9.34    3.54       (---*---) 
H      -20.20   -6.92    6.35       (----*---) 
I      -18.91   -5.63    7.64        (---*----) 
                               --+---------+---------+---------+---- 
                               -30         0        30        60 
 
 
Treat = F  subtracted from: 
 
Treat  Lower  Center  Upper  --+---------+---------+---------+---- 
G      1.924   14.53  27.13               (---*---) 
H      3.930   16.94  29.95               (----*---) 
I      5.220   18.23  31.24                (---*---) 
                             --+---------+---------+---------+---- 
                             -30         0        30        60 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center  Upper  --+---------+---------+---------+---- 
H      -10.07   2.412  14.89           (---*---) 
I       -8.78   3.701  16.18           (---*---) 
                              --+---------+---------+---------+---- 
                              -30         0        30        60 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper  --+---------+---------+---------+---- 
I      -11.60   1.289  14.18          (---*----) 
                              --+---------+---------+---------+---- 
                              -30         0        30        60 
 
 
Tukey Simultaneous Tests 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B          24.931       6.376   3.9104    0.0039 
C           1.231       6.762   0.1820    1.0000 
D          29.748       6.485   4.5874    0.0003 
E          35.406       6.585   5.3769    0.0000 
F          11.541       6.531   1.7671    0.7037 
G          26.070       6.425   4.0574    0.0022 
H          28.482       6.507   4.3770    0.0006 
I          29.771       6.507   4.5752    0.0003 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -23.70       4.316   -5.491    0.0000 
D            4.82       3.867    1.246    0.9453 
E           10.47       4.032    2.598    0.1936 
F          -13.39       3.944   -3.395    0.0227 
G            1.14       3.766    0.302    1.0000 
H            3.55       3.904    0.909    0.9923 
I            4.84       3.904    1.240    0.9467 
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Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           28.52       4.476    6.371    0.0000 
E           34.18       4.620    7.398    0.0000 
F           10.31       4.543    2.270    0.3652 
G           24.84       4.389    5.659    0.0000 
H           27.25       4.508    6.045    0.0000 
I           28.54       4.508    6.331    0.0000 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E            5.66       4.203    1.346    0.9160 
F          -18.21       4.118   -4.421    0.0005 
G           -3.68       3.948   -0.932    0.9909 
H           -1.27       4.080   -0.310    1.0000 
I            0.02       4.080    0.006    1.0000 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -23.86       4.274   -5.584    0.0000 
G           -9.34       4.110   -2.271    0.3642 
H           -6.92       4.237   -1.634    0.7851 
I           -5.63       4.237   -1.330    0.9214 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           14.53       4.024    3.611    0.0112 
H           16.94       4.153    4.079    0.0021 
I           18.23       4.153    4.389    0.0006 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           2.412       3.985   0.6053    0.9996 
I           3.701       3.985   0.9289    0.9911 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           1.289       4.116   0.3133     1.000 
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Results for: 98_fir 
  
General Linear Model: Total Ht (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed       9  A, B, C, D, E, F, G, H, I 
 
 
Analysis of Variance for Total Ht (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat     8  2696710  2696710  337089  24.43  0.000 
Error   223  3077195  3077195   13799 
Total   231  5773905 
 
 
S = 117.469   R-Sq = 46.71%   R-Sq(adj) = 44.79% 
 
 
Unusual Observations for Total Ht (cm) 
 
       Total 
Obs  Ht (cm)      Fit  SE Fit  Residual  St Resid 
  1  367.500  165.857  44.399   201.643      1.85 X 
  2  236.200  165.857  44.399    70.343      0.65 X 
  3   36.000  165.857  44.399  -129.857     -1.19 X 
  4  245.800  165.857  44.399    79.943      0.74 X 
  5   44.500  165.857  44.399  -121.357     -1.12 X 
  6   97.500  165.857  44.399   -68.357     -0.63 X 
  7  133.500  165.857  44.399   -32.357     -0.30 X 
 26  599.200  359.117  19.856   240.083      2.07 R 
 60  435.800  205.845  26.267   229.955      2.01 R 
119   50.000  289.900  22.200  -239.900     -2.08 R 
129  527.500  289.900  22.200   237.600      2.06 R 
134  542.500  289.900  22.200   252.600      2.19 R 
139   55.000  289.900  22.200  -234.900     -2.04 R 
149  590.000  349.428  20.766   240.572      2.08 R 
156   84.500  349.428  20.766  -264.928     -2.29 R 
158   50.600  349.428  20.766  -298.828     -2.58 R 
161  105.800  349.428  20.766  -243.628     -2.11 R 
178  214.100  455.718  22.200  -241.618     -2.09 R 
179  208.000  455.718  22.200  -247.718     -2.15 R 
208  247.300  488.625  22.200  -241.325     -2.09 R 
210  174.600  488.625  22.200  -314.025     -2.72 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
D      29  535.7  A 
E      25  499.0  A 
I      28  488.6  A 
H      28  455.7  A 
B      35  359.1    B 
G      32  349.4    B 
F      28  289.9    B C 
C      20  205.8      C 
A       7  165.9      C 
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Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
B        40.9  193.26  345.6                  (-----*-----) 
C      -121.6   39.99  201.6           (------*-----) 
D       214.8  369.80  524.8                         (-----*-----) 
E       175.8  333.13  490.5                       (-----*------) 
F       -31.5  124.04  279.5               (-----*-----) 
G        30.0  183.57  337.1                 (-----*-----) 
H       134.4  289.86  445.4                     (------*-----) 
I       167.3  322.77  478.3                       (-----*-----) 
                              ----+---------+---------+---------+-- 
                               -250         0       250       500 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
C      -256.4  -153.3  -50.13      (---*---) 
D        84.1   176.5  268.94                   (---*---) 
E        43.5   139.9  236.22                  (---*--) 
F      -162.5   -69.2   24.08         (---*---) 
G       -99.7    -9.7   80.31            (---*--) 
H         3.3    96.6  189.90                (---*---) 
I        36.2   129.5  222.81                 (---*---) 
                               ----+---------+---------+---------+-- 
                                -250         0       250       500 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
D      222.86  329.82  436.8                         (---*---) 
E      182.75  293.14  403.5                       (----*---) 
F      -23.68   84.05  191.8               (---*----) 
G       38.70  143.58  248.5                  (---*---) 
H      142.14  249.87  357.6                      (---*---) 
I      175.05  282.78  390.5                       (---*----) 
                              ----+---------+---------+---------+-- 
                               -250         0       250       500 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
E      -137.1   -36.7    63.7           (---*---) 
F      -343.3  -245.8  -148.3  (---*---) 
G      -280.6  -186.2   -91.9     (---*--) 
H      -177.4   -79.9    17.5         (---*---) 
I      -144.5   -47.0    50.5          (---*---) 
                               ----+---------+---------+---------+-- 
                                -250         0       250       500 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
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F      -310.3  -209.1  -107.8    (---*---) 
G      -247.8  -149.6   -51.3      (---*---) 
H      -144.5   -43.3    58.0          (---*---) 
I      -111.6   -10.4    90.9            (---*---) 
                               ----+---------+---------+---------+-- 
                                -250         0       250       500 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
G      -35.69   59.53  154.7               (--*---) 
H       67.47  165.82  264.2                   (---*---) 
I      100.38  198.72  297.1                    (---*---) 
                              ----+---------+---------+---------+-- 
                               -250         0       250       500 
 
 
Treat = G  subtracted from: 
 
Treat  Lower  Center  Upper  ----+---------+---------+---------+-- 
H      11.07   106.3  201.5                (---*---) 
I      43.98   139.2  234.4                  (---*--) 
                             ----+---------+---------+---------+-- 
                              -250         0       250       500 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
I      -65.44   32.91  131.3             (---*---) 
                              ----+---------+---------+---------+-- 
                               -250         0       250       500 
 
 
Tukey Simultaneous Tests 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B          193.26       48.64   3.9735    0.0031 
C           39.99       51.59   0.7751    0.9974 
D          369.80       49.47   7.4756    0.0000 
E          333.13       50.23   6.6318    0.0000 
F          124.04       49.64   2.4989    0.2382 
G          183.57       49.02   3.7452    0.0070 
H          289.86       49.64   5.8393    0.0000 
I          322.77       49.64   6.5022    0.0000 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -153.3       32.93   -4.655    0.0002 
D           176.5       29.50    5.985    0.0000 
E           139.9       30.76    4.547    0.0003 
F           -69.2       29.78   -2.324    0.3324 
G            -9.7       28.73   -0.337    1.0000 
H            96.6       29.78    3.243    0.0361 
I           129.5       29.78    4.348    0.0007 
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Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          329.82       34.14    9.660    0.0000 
E          293.14       35.24    8.318    0.0000 
F           84.05       34.39    2.444    0.2657 
G          143.58       33.48    4.288    0.0009 
H          249.87       34.39    7.266    0.0000 
I          282.78       34.39    8.222    0.0000 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           -36.7       32.06   -1.144    0.9667 
F          -245.8       31.12   -7.896    0.0000 
G          -186.2       30.12   -6.184    0.0000 
H           -79.9       31.12   -2.569    0.2060 
I           -47.0       31.12   -1.511    0.8493 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -209.1       32.32   -6.469    0.0000 
G          -149.6       31.36   -4.770    0.0001 
H           -43.3       32.32   -1.339    0.9186 
I           -10.4       32.32   -0.320    1.0000 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           59.53       30.40    1.958    0.5741 
H          165.82       31.40    5.282    0.0000 
I          198.72       31.40    6.330    0.0000 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           106.3       30.40    3.497    0.0163 
I           139.2       30.40    4.579    0.0003 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           32.91       31.40    1.048    0.9806 
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1998 Pine 
 
   
General Linear Model: dbh (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed       8  A, B, C, D, E, F, G, H 
 
 
Analysis of Variance for dbh (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat     7   856.62   856.62  122.37  27.76  0.000 
Error   483  2128.90  2128.90    4.41 
Total   490  2985.52 
 
 
S = 2.09944   R-Sq = 28.69%   R-Sq(adj) = 27.66% 
 
 
Unusual Observations for dbh (cm) 
 
Obs  dbh (cm)     Fit  SE Fit  Residual  St Resid 
  3    3.0000  2.7500  1.4845    0.2500      0.17 X 
 16    2.5000  2.7500  1.4845   -0.2500     -0.17 X 
 48   12.8000  7.4315  0.2457    5.3685      2.57 R 
181    2.9000  8.4919  0.2666   -5.5919     -2.69 R 
189    3.3000  8.4919  0.2666   -5.1919     -2.49 R 
216    3.3000  8.4919  0.2666   -5.1919     -2.49 R 
221    3.3000  8.4919  0.2666   -5.1919     -2.49 R 
253   12.8000  8.2552  0.2757    4.5448      2.18 R 
265   13.5000  8.2552  0.2757    5.2448      2.52 R 
281    1.4000  8.2552  0.2757   -6.8552     -3.29 R 
285    1.8000  8.2552  0.2757   -6.4552     -3.10 R 
286    4.0000  8.2552  0.2757   -4.2552     -2.04 R 
287    3.5000  8.2552  0.2757   -4.7552     -2.28 R 
294    2.0000  8.2552  0.2757   -6.2552     -3.01 R 
318    1.8000  6.8028  0.2492   -5.0028     -2.40 R 
321    2.4000  6.8028  0.2492   -4.4028     -2.11 R 
374    2.4000  6.8028  0.2492   -4.4028     -2.11 R 
377   10.5000  6.1853  0.2546    4.3147      2.07 R 
379    1.5000  6.1853  0.2546   -4.6853     -2.25 R 
393    2.0000  6.1853  0.2546   -4.1853     -2.01 R 
399   10.5000  6.1853  0.2546    4.3147      2.07 R 
402    0.9000  6.1853  0.2546   -5.2853     -2.54 R 
422    1.9000  6.1853  0.2546   -4.2853     -2.06 R 
482    3.1000  8.1611  0.2474   -5.0611     -2.43 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
D      62  8.492  A 
E      58  8.255  A 
H      72  8.161  A 
B      73  7.432  A B 
F      71  6.803    B C 
G      68  6.185      C 
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C      85  4.744        D 
A       2  2.750      C D 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
B       0.117   4.682   9.246           (-----------*----------) 
C      -2.562   1.994   6.550     (----------*----------) 
D       1.167   5.742  10.317              (----------*-----------) 
E       0.925   5.505  10.085             (-----------*----------) 
F      -0.513   4.053   8.619          (----------*-----------) 
G      -1.134   3.435   8.004        (-----------*----------) 
H       0.846   5.411   9.977             (-----------*----------) 
                               ---------+---------+---------+------- 
                                      0.0       4.0       8.0 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
C      -3.704  -2.688  -1.672  (-*--) 
D      -0.039   1.060   2.160           (--*-) 
E      -0.297   0.824   1.944          (--*--) 
F      -1.690  -0.629   0.433       (-*--) 
G      -2.320  -1.246  -0.173     (--*--) 
H      -0.328   0.730   1.787          (--*-) 
                               ---------+---------+---------+------- 
                                      0.0       4.0       8.0 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
D      2.6848   3.748  4.812                  (-*--) 
E      2.4270   3.512  4.596                 (--*-) 
F      1.0354   2.059  3.083              (-*--) 
G      0.4056   1.442  2.478            (--*-) 
H      2.3975   3.418  4.438                 (--*-) 
                              ---------+---------+---------+------- 
                                     0.0       4.0       8.0 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
E      -1.400  -0.237   0.927       (--*--) 
F      -2.796  -1.689  -0.582    (--*--) 
G      -3.425  -2.307  -1.188  (--*--) 
H      -1.434  -0.331   0.773       (--*--) 
                               ---------+---------+---------+------- 
                                      0.0       4.0       8.0 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
F      -2.580  -1.452  -0.3252     (-*--) 
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G      -3.208  -2.070  -0.9316   (--*--) 
H      -1.218  -0.094   1.0296        (--*--) 
                                ---------+---------+---------+------- 
                                       0.0       4.0       8.0 
 
 
Treat = F  subtracted from: 
 
Treat   Lower   Center   Upper  ---------+---------+---------+------- 
G      -1.698  -0.6175  0.4631       (-*--) 
H       0.293   1.3583  2.4235            (-*--) 
                                ---------+---------+---------+------- 
                                       0.0       4.0       8.0 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
H      0.8989   1.976  3.053             (--*--) 
                              ---------+---------+---------+------- 
                                     0.0       4.0       8.0 
 
 
Tukey Simultaneous Tests 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           4.682       1.505    3.111    0.0394 
C           1.994       1.502    1.327    0.8887 
D           5.742       1.508    3.807    0.0035 
E           5.505       1.510    3.646    0.0065 
F           4.053       1.505    2.692    0.1248 
G           3.435       1.506    2.281    0.3042 
H           5.411       1.505    3.595    0.0078 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -2.688      0.3350   -8.024    0.0000 
D           1.060      0.3626    2.925    0.0678 
E           0.824      0.3693    2.230    0.3333 
F          -0.629      0.3499   -1.797    0.6225 
G          -1.246      0.3538   -3.522    0.0102 
H           0.730      0.3487    2.092    0.4198 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           3.748      0.3506   10.690    0.0000 
E           3.512      0.3576    9.821    0.0000 
F           2.059      0.3375    6.101    0.0000 
G           1.442      0.3416    4.221    0.0006 
H           3.418      0.3363   10.163    0.0000 
 
 
Treat = D  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E          -0.237      0.3835   -0.617    0.9987 
F          -1.689      0.3649   -4.629    0.0001 
G          -2.307      0.3687   -6.257    0.0000 
H          -0.331      0.3637   -0.910    0.9853 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -1.452      0.3716   -3.909    0.0024 
G          -2.070      0.3752   -5.516    0.0000 
H          -0.094      0.3704   -0.254    1.0000 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G         -0.6175      0.3562   -1.734    0.6652 
H          1.3583      0.3511    3.868    0.0028 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           1.976      0.3550    5.565    0.0000 
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Pine 1998 
 
 
General Linear Model: L=Ht-1yr (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed       8  A, B, C, D, E, F, G, H 
 
 
Analysis of Variance for L=Ht-1yr (cm), using Adjusted SS for Tests 
 
Source   DF    Seq SS   Adj SS  Adj MS      F      P 
Treat     7   32436.9  32436.9  4633.8  27.72  0.000 
Error   510   85245.2  85245.2   167.1 
Total   517  117682.1 
 
 
S = 12.9286   R-Sq = 27.56%   R-Sq(adj) = 26.57% 
 
 
Unusual Observations for L=Ht-1yr (cm) 
 
     L=Ht-1yr 
Obs      (cm)     Fit  SE Fit  Residual  St Resid 
  1     3.800   9.247   2.966    -5.447     -0.43  X 
  2     5.200   9.247   2.966    -4.047     -0.32  X 
  3    22.100   9.247   2.966    12.853      1.02  X 
  4     8.900   9.247   2.966    -0.347     -0.03  X 
  5     5.000   9.247   2.966    -4.247     -0.34  X 
  6     8.600   9.247   2.966    -0.647     -0.05  X 
  7     7.500   9.247   2.966    -1.747     -0.14  X 
  8     5.000   9.247   2.966    -4.247     -0.34  X 
  9     9.500   9.247   2.966     0.253      0.02  X 
 10     6.500   9.247   2.966    -2.747     -0.22  X 
 11     3.500   9.247   2.966    -5.747     -0.46  X 
 12     4.500   9.247   2.966    -4.747     -0.38  X 
 13     0.000   9.247   2.966    -9.247     -0.73  X 
 14    10.200   9.247   2.966     0.953      0.08  X 
 15     9.000   9.247   2.966    -0.247     -0.02  X 
 16    37.800   9.247   2.966    28.553      2.27 RX 
 17     4.500   9.247   2.966    -4.747     -0.38  X 
 18    10.100   9.247   2.966     0.853      0.07  X 
 19    14.000   9.247   2.966     4.753      0.38  X 
 36     0.000  42.046   1.483   -42.046     -3.27  R 
 37     0.000  42.046   1.483   -42.046     -3.27  R 
156    57.600  26.566   1.402    31.034      2.41  R 
170    58.300  26.566   1.402    31.734      2.47  R 
281    18.200  44.807   1.698   -26.607     -2.08  R 
321    10.200  37.047   1.493   -26.847     -2.09  R 
388    69.800  41.078   1.556    28.722      2.24  R 
390    76.400  41.078   1.556    35.322      2.75  R 
393   104.100  41.078   1.556    63.022      4.91  R 
394    68.800  41.078   1.556    27.722      2.16  R 
406    14.800  41.078   1.556   -26.278     -2.05  R 
407    14.200  41.078   1.556   -26.878     -2.09  R 
409     8.800  41.078   1.556   -32.278     -2.51  R 
419    13.100  41.078   1.556   -27.978     -2.18  R 
434    13.300  41.078   1.556   -27.778     -2.16  R 
443    67.300  41.078   1.556    26.222      2.04  R 
477     0.000  40.181   1.503   -40.181     -3.13  R 
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498    70.500  40.181   1.503    30.319      2.36  R 
504    79.100  40.181   1.503    38.919      3.03  R 
505    66.200  40.181   1.503    26.019      2.03  R 
518    82.800  40.181   1.503    42.619      3.32  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
E      58  44.807  A 
B      76  42.046  A B 
D      62  41.542  A B 
G      69  41.078  A B 
H      74  40.181  A B 
F      75  37.047    B 
C      85  26.566      C 
A      19   9.247        D 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper   -+---------+---------+---------+----- 
B      22.739   32.80  42.86                         (----*----) 
C       7.366   17.32  27.27                  (----*----) 
D      22.011   32.29  42.58                         (----*----) 
E      25.193   35.56  45.93                           (----*----) 
F      17.727   27.80  37.87                       (----*----) 
G      21.670   31.83  41.99                         (----*----) 
H      20.847   30.93  41.02                        (----*-----) 
                               -+---------+---------+---------+----- 
                              -20         0        20        40 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper   -+---------+---------+---------+----- 
C      -21.67  -15.48  -9.289   (--*--) 
D       -7.22   -0.50   6.208          (---*--) 
E       -4.08    2.76   9.599            (--*---) 
F      -11.38   -5.00   1.384        (---*--) 
G       -7.49   -0.97   5.554          (---*--) 
H       -8.27   -1.86   4.540          (--*--) 
                                -+---------+---------+---------+----- 
                               -20         0        20        40 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper   -+---------+---------+---------+----- 
D       8.426   14.98  21.53                  (--*---) 
E      11.562   18.24  24.92                    (--*--) 
F       4.268   10.48  16.69                (--*--) 
G       8.157   14.51  20.87                  (--*--) 
H       7.380   13.62  19.85                  (--*--) 
                               -+---------+---------+---------+----- 
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                              -20         0        20        40 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper   -+---------+---------+---------+----- 
E       -3.90   3.265  10.429            (---*--) 
F      -11.23  -4.495   2.236        (---*--) 
G       -7.33  -0.464   6.399          (---*--) 
H       -8.11  -1.361   5.391          (--*---) 
                                -+---------+---------+---------+----- 
                               -20         0        20        40 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center    Upper   -+---------+---------+---------+----- 
F      -14.62  -7.760  -0.9026       (--*---) 
G      -10.72  -3.729   3.2578         (--*---) 
H      -11.50  -4.626   2.2520        (---*--) 
                                 -+---------+---------+---------+----- 
                                -20         0        20        40 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper   -+---------+---------+---------+----- 
G      -2.511   4.032  10.574             (--*--) 
H      -3.292   3.134   9.560            (---*--) 
                                -+---------+---------+---------+----- 
                               -20         0        20        40 
 
 
Treat = G  subtracted from: 
 
Treat   Lower   Center  Upper   -+---------+---------+---------+----- 
H      -7.460  -0.8972  5.666          (---*--) 
                                -+---------+---------+---------+----- 
                               -20         0        20        40 
 
 
Tukey Simultaneous Tests 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           32.80       3.316    9.891    0.0000 
C           17.32       3.281    5.279    0.0000 
D           32.29       3.390    9.526    0.0000 
E           35.56       3.417   10.405    0.0000 
F           27.80       3.321    8.372    0.0000 
G           31.83       3.350    9.503    0.0000 
H           30.93       3.325    9.303    0.0000 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -15.48       2.041   -7.585    0.0000 
D           -0.50       2.213   -0.228    1.0000 
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E            2.76       2.254    1.225    0.9248 
F           -5.00       2.104   -2.376    0.2532 
G           -0.97       2.150   -0.450    0.9998 
H           -1.86       2.111   -0.883    0.9876 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           14.98       2.159    6.936    0.0000 
E           18.24       2.202    8.284    0.0000 
F           10.48       2.048    5.117    0.0000 
G           14.51       2.095    6.927    0.0000 
H           13.62       2.056    6.624    0.0000 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           3.265       2.362    1.382    0.8656 
F          -4.495       2.219   -2.026    0.4643 
G          -0.464       2.262   -0.205    1.0000 
H          -1.361       2.226   -0.611    0.9987 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -7.760       2.261   -3.433    0.0139 
G          -3.729       2.303   -1.619    0.7390 
H          -4.626       2.267   -2.040    0.4545 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           4.032       2.157    1.869    0.5722 
H           3.134       2.118    1.480    0.8186 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H         -0.8972       2.164  -0.4147    0.9999 
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Results for: 98_pine 
  
General Linear Model: Total Ht (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed       8  A, B, C, D, E, F, G, H 
 
 
Analysis of Variance for Total Ht (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat     7  3815396  3815396  545057  50.97  0.000 
Error   510  5453777  5453777   10694 
Total   517  9269173 
 
 
S = 103.410   R-Sq = 41.16%   R-Sq(adj) = 40.35% 
 
 
Unusual Observations for Total Ht (cm) 
 
       Total 
Obs  Ht (cm)      Fit  SE Fit  Residual  St Resid 
  1   35.700   85.437  23.724   -49.737     -0.49 X 
  2   72.600   85.437  23.724   -12.837     -0.13 X 
  3  253.200   85.437  23.724   167.763      1.67 X 
  4   20.700   85.437  23.724   -64.737     -0.64 X 
  5   61.000   85.437  23.724   -24.437     -0.24 X 
  6   98.000   85.437  23.724    12.563      0.12 X 
  7   63.000   85.437  23.724   -22.437     -0.22 X 
  8   47.000   85.437  23.724   -38.437     -0.38 X 
  9   30.100   85.437  23.724   -55.337     -0.55 X 
 10   78.000   85.437  23.724    -7.437     -0.07 X 
 11   65.500   85.437  23.724   -19.937     -0.20 X 
 12   91.000   85.437  23.724     5.563      0.06 X 
 13   14.200   85.437  23.724   -71.237     -0.71 X 
 14  167.000   85.437  23.724    81.563      0.81 X 
 15   54.000   85.437  23.724   -31.437     -0.31 X 
 16  243.300   85.437  23.724   157.863      1.57 X 
 17   53.000   85.437  23.724   -32.437     -0.32 X 
 18  107.500   85.437  23.724    22.063      0.22 X 
 19   68.500   85.437  23.724   -16.937     -0.17 X 
 48  694.600  449.532  11.862   245.068      2.39 R 
 52  120.200  449.532  11.862  -329.332     -3.21 R 
 67  198.100  449.532  11.862  -251.432     -2.45 R 
 80  232.300  449.532  11.862  -217.232     -2.11 R 
135   57.200  335.459  11.216  -278.259     -2.71 R 
159  568.400  335.459  11.216   232.941      2.27 R 
181  250.600  505.552  13.133  -254.952     -2.49 R 
216  263.200  505.552  13.133  -242.352     -2.36 R 
249  669.000  463.528  13.578   205.472      2.00 R 
253  710.100  463.528  13.578   246.572      2.41 R 
281  171.600  463.528  13.578  -291.928     -2.85 R 
285  231.800  463.528  13.578  -231.728     -2.26 R 
294  236.400  463.528  13.578  -227.128     -2.22 R 
321  200.200  415.433  11.941  -215.233     -2.10 R 
341  659.300  415.433  11.941   243.867      2.37 R 
357  178.300  415.433  11.941  -237.133     -2.31 R 
359  203.100  415.433  11.941  -212.333     -2.07 R 
360  169.200  415.433  11.941  -246.233     -2.40 R 
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379  186.500  404.690  12.449  -218.190     -2.13 R 
402  173.700  404.690  12.449  -230.990     -2.25 R 
419  161.200  404.690  12.449  -243.490     -2.37 R 
435  913.100  404.690  12.449   508.410      4.95 R 
468  205.000  496.646  12.021  -291.646     -2.84 R 
477  224.800  496.646  12.021  -271.846     -2.65 R 
483  714.000  496.646  12.021   217.354      2.12 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
D      62  505.55  A 
H      74  496.65  A B 
E      58  463.53  A B C 
B      76  449.53    B C D 
F      75  415.43      C D 
G      69  404.69        D 
C      85  335.46          E 
A      19   85.44            F 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat  Lower  Center  Upper  --------+---------+---------+-------- 
B      283.6   364.1  444.6                        (---*---) 
C      170.4   250.0  329.6                   (---*--) 
D      337.9   420.1  502.4                           (---*---) 
E      295.2   378.1  461.0                         (---*---) 
F      249.4   330.0  410.6                      (---*----) 
G      238.0   319.3  400.5                      (---*---) 
H      330.5   411.2  491.9                           (---*---) 
                             --------+---------+---------+-------- 
                                     0       200       400 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
C      -163.6  -114.1  -64.55  (-*--) 
D         2.3    56.0  109.70          (--*-) 
E       -40.7    14.0   68.69        (--*-) 
F       -85.2   -34.1   16.96      (-*--) 
G       -97.0   -44.8    7.32     (--*-) 
H        -4.1    47.1   98.34          (-*--) 
                               --------+---------+---------+-------- 
                                       0       200       400 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  --------+---------+---------+-------- 
D      117.70  170.09  222.5                (--*-) 
E       74.64  128.07  181.5              (-*--) 
F       30.28   79.97  129.7            (-*-) 
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G       18.40   69.23  120.1           (-*--) 
H      111.31  161.19  211.1                (-*--) 
                              --------+---------+---------+-------- 
                                      0       200       400 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
E       -99.3   -42.0   15.28     (--*--) 
F      -144.0   -90.1  -36.27   (-*--) 
G      -155.8  -100.9  -45.97  (--*--) 
H       -62.9    -8.9   45.10       (--*-) 
                               --------+---------+---------+-------- 
                                       0       200       400 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
F      -102.9  -48.09   6.757     (--*-) 
G      -114.7  -58.84  -2.956    (--*--) 
H       -21.9   33.12  88.131         (--*-) 
                               --------+---------+---------+-------- 
                                       0       200       400 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
G      -63.07  -10.74   41.58       (-*--) 
H       29.81   81.21  132.61           (--*--) 
                               --------+---------+---------+-------- 
                                       0       200       400 
 
 
Treat = G  subtracted from: 
 
Treat  Lower  Center  Upper  --------+---------+---------+-------- 
H      39.46   91.96  144.5            (--*-) 
                             --------+---------+---------+-------- 
                                     0       200       400 
 
 
Tukey Simultaneous Tests 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           364.1       26.52   13.727    0.0000 
C           250.0       26.24    9.528    0.0000 
D           420.1       27.12   15.493    0.0000 
E           378.1       27.33   13.832    0.0000 
F           330.0       26.56   12.425    0.0000 
G           319.3       26.79   11.916    0.0000 
H           411.2       26.60   15.461    0.0000 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
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Treat    of Means  Difference  T-Value   P-Value 
C          -114.1       16.33   -6.987    0.0000 
D            56.0       17.70    3.166    0.0333 
E            14.0       18.03    0.776    0.9943 
F           -34.1       16.83   -2.026    0.4642 
G           -44.8       17.20   -2.608    0.1529 
H            47.1       16.89    2.790    0.0975 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          170.09       17.27    9.848    0.0000 
E          128.07       17.61    7.272    0.0000 
F           79.97       16.38    4.882    0.0000 
G           69.23       16.76    4.132    0.0009 
H          161.19       16.44    9.804    0.0000 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           -42.0       18.89   -2.225    0.3368 
F           -90.1       17.75   -5.077    0.0000 
G          -100.9       18.10   -5.574    0.0000 
H            -8.9       17.80   -0.500    0.9997 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -48.09       18.08   -2.660    0.1351 
G          -58.84       18.42   -3.194    0.0305 
H           33.12       18.14    1.826    0.6021 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          -10.74       17.25  -0.6228    0.9986 
H           81.21       16.94   4.7931    0.0001 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           91.96       17.31    5.314    0.0000 
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Results for: 99_fir 

        
General Linear Model: dbh (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      12  B, C, D, E, F, G, H, I, J, K, L, M 
 
 
Analysis of Variance for dbh (cm), using Adjusted SS for Tests 
 
Source   DF    Seq SS    Adj SS  Adj MS     F      P 
Treat    11   180.520   180.520  16.411  3.75  0.000 
Error   229  1002.718  1002.718   4.379 
Total   240  1183.238 
 
 
S = 2.09253   R-Sq = 15.26%   R-Sq(adj) = 11.19% 
 
 
Unusual Observations for dbh (cm) 
 
Obs  dbh (cm)     Fit  SE Fit  Residual  St Resid 
  1    1.4000  4.6000  1.4796   -3.2000     -2.16 RX 
  2    6.0000  7.7250  1.0463   -1.7250     -0.95  X 
  3   12.9000  7.7250  1.0463    5.1750      2.86 RX 
  4    4.1000  4.1750  1.0463   -0.0750     -0.04  X 
  5    3.8000  4.1750  1.0463   -0.3750     -0.21  X 
  6    4.2000  4.1750  1.0463    0.0250      0.01  X 
 53    0.4000  6.2000  0.3537   -5.8000     -2.81  R 
 61    7.8000  4.6000  1.4796    3.2000      2.16 RX 
 62    2.3000  2.9333  1.2081   -0.6333     -0.37  X 
 63    2.8000  2.9333  1.2081   -0.1333     -0.08  X 
 64    3.7000  2.9333  1.2081    0.7667      0.45  X 
 65    9.0000  7.7250  1.0463    1.2750      0.70  X 
 66    3.0000  7.7250  1.0463   -4.7250     -2.61 RX 
 67    7.5000  7.6000  1.2081   -0.1000     -0.06  X 
 68    8.2000  7.6000  1.2081    0.6000      0.35  X 
 69    7.1000  7.6000  1.2081   -0.5000     -0.29  X 
 70    3.7000  3.7000  2.0925    0.0000         *  X 
 71    4.6000  4.1750  1.0463    0.4250      0.23  X 
 77    7.7000  3.3778  0.6975    4.3222      2.19  R 
161    9.9000  4.9526  0.3395    4.9474      2.40  R 
178    9.3000  4.8107  0.2796    4.4893      2.16  R 
186    9.1000  4.8107  0.2796    4.2893      2.07  R 
235   10.7000  6.2000  0.3537    4.5000      2.18  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
D       4  7.725  A 
E       3  7.600  A B 
L      35  6.200  A 
M      21  6.043  A B 
I      65  5.975  A 
J      38  4.953  A B 
K      56  4.811  A B 
B       2  4.600  A B 
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G       4  4.175  A B 
F       1  3.700  A B 
H       9  3.378    B 
C       3  2.933  A B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = B  subtracted from: 
 
Treat   Lower  Center  Upper      +---------+---------+---------+------ 
C      -7.975  -1.667  4.641             (---------*----------) 
D      -2.859   3.125  9.109                     (---------*---------) 
E      -3.308   3.000  9.308                    (----------*----------) 
F      -9.363  -0.900  7.563          (-------------*--------------) 
G      -6.409  -0.425  5.559               (---------*---------) 
H      -6.624  -1.222  4.180               (--------*--------) 
I      -3.585   1.375  6.336                    (-------*--------) 
J      -4.660   0.353  5.366                  (--------*-------) 
K      -4.762   0.211  5.183                  (-------*--------) 
L      -3.424   1.600  6.624                    (--------*-------) 
M      -3.671   1.443  6.556                    (-------*--------) 
                                  +---------+---------+---------+------ 
                              -12.0      -6.0       0.0       6.0 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center   Upper      +---------+---------+---------+------ 
D      -0.486  4.7917  10.069                         (--------*--------) 
E      -0.975  4.6667  10.309                        (---------*--------) 
F      -7.212  0.7667   8.746              (------------*-------------) 
G      -4.036  1.2417   6.519                   (--------*--------) 
H      -4.162  0.4444   5.051                   (-------*------) 
I      -1.038  3.0421   7.123                        (------*------) 
J      -2.125  2.0193   6.163                      (------*------) 
K      -2.218  1.8774   5.972                      (------*------) 
L      -0.890  3.2667   7.424                         (-----*------) 
M      -1.155  3.1095   7.374                        (------*------) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center    Upper      +---------+---------+---------+------ 
E       -5.40  -0.125   5.1525                 (--------*--------) 
F      -11.75  -4.025   3.7005      (------------*------------) 
G       -8.44  -3.550   1.3361            (-------*-------) 
H       -8.50  -4.347  -0.1949            (------*------) 
I       -5.31  -1.750   1.8101                 (-----*-----) 
J       -6.40  -2.772   0.8599               (-----*-----) 
K       -6.49  -2.914   0.6619               (-----*-----) 
L       -5.17  -1.525   2.1221                 (-----*------) 
M       -5.45  -1.682   2.0875                 (-----*-----) 
                                    +---------+---------+---------+------ 
                                -12.0      -6.0       0.0       6.0 
 
 
Treat = E  subtracted from: 
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Treat   Lower  Center   Upper      +---------+---------+---------+------ 
F      -11.88  -3.900  4.0789      (------------*-------------) 
G       -8.70  -3.425  1.8525           (--------*--------) 
H       -8.83  -4.222  0.3844           (-------*-------) 
I       -5.71  -1.625  2.4559                (------*------) 
J       -6.79  -2.647  1.4966               (------*-----) 
K       -6.88  -2.789  1.3056               (-----*------) 
L       -5.56  -1.400  2.7569                 (------*------) 
M       -5.82  -1.557  2.7078                (------*-------) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Treat = F  subtracted from: 
 
Treat   Lower   Center  Upper      +---------+---------+---------+------ 
G      -7.251   0.4750  8.201              (------------*------------) 
H      -7.606  -0.3222  6.961             (-----------*------------) 
I      -4.687   2.2754  9.238                  (-----------*----------) 
J      -5.748   1.2526  8.253                (-----------*-----------) 
K      -5.861   1.1107  8.082                (-----------*----------) 
L      -4.508   2.5000  9.508                  (-----------*-----------) 
M      -4.730   2.3429  9.415                  (-----------*-----------) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Treat = G  subtracted from: 
 
Treat   Lower   Center  Upper      +---------+---------+---------+------ 
H      -4.950  -0.7972  3.355                  (------*------) 
I      -1.759   1.8004  5.360                       (-----*-----) 
J      -2.855   0.7776  4.410                     (-----*-----) 
K      -2.941   0.6357  4.212                     (-----*-----) 
L      -1.622   2.0250  5.672                       (-----*-----) 
M      -1.902   1.8679  5.638                       (-----*-----) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper      +---------+---------+---------+------ 
I       0.140   2.598  5.055                          (---*---) 
J      -0.987   1.575  4.136                        (----*---) 
K      -1.049   1.433  3.914                        (---*----) 
L       0.240   2.822  5.405                          (----*---) 
M      -0.088   2.665  5.418                          (---*----) 
                                  +---------+---------+---------+------ 
                              -12.0      -6.0       0.0       6.0 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center    Upper      +---------+---------+---------+------ 
J      -2.434  -1.023  0.38830                      (-*--) 
K      -2.425  -1.165  0.09517                      (-*-) 
L      -1.224   0.225  1.67333                        (-*--) 
M      -1.667   0.067  1.80190                       (--*--) 
                                    +---------+---------+---------+------ 
                                -12.0      -6.0       0.0       6.0 
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Treat = J  subtracted from: 
 
Treat   Lower   Center  Upper      +---------+---------+---------+------ 
K      -1.594  -0.1419  1.310                       (--*-) 
L      -0.371   1.2474  2.866                         (--*--) 
M      -0.789   1.0902  2.969                         (--*--) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Treat = K  subtracted from: 
 
Treat    Lower  Center  Upper      +---------+---------+---------+------ 
L      -0.0996   1.389  2.878                          (-*--) 
M      -0.5360   1.232  3.000                         (--*--) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Treat = L  subtracted from: 
 
Treat   Lower   Center  Upper      +---------+---------+---------+------ 
M      -2.064  -0.1571  1.750                       (--*--) 
                                   +---------+---------+---------+------ 
                               -12.0      -6.0       0.0       6.0 
 
 
Tukey Simultaneous Tests 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -1.667       1.910  -0.8725    0.9993 
D           3.125       1.812   1.7244    0.8552 
E           3.000       1.910   1.5705    0.9179 
F          -0.900       2.563  -0.3512    1.0000 
G          -0.425       1.812  -0.2345    1.0000 
H          -1.222       1.636  -0.7472    0.9998 
I           1.375       1.502   0.9156    0.9989 
J           0.353       1.518   0.2323    1.0000 
K           0.211       1.506   0.1399    1.0000 
L           1.600       1.521   1.0517    0.9962 
M           1.443       1.548   0.9318    0.9987 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          4.7917       1.598   2.9982    0.1159 
E          4.6667       1.709   2.7314    0.2179 
F          0.7667       2.416   0.3173    1.0000 
G          1.2417       1.598   0.7769    0.9998 
H          0.4444       1.395   0.3186    1.0000 
I          3.0421       1.236   2.4618    0.3696 
J          2.0193       1.255   1.6091    0.9042 
K          1.8774       1.240   1.5139    0.9355 
L          3.2667       1.259   2.5950    0.2888 
M          3.1095       1.292   2.4076    0.4053 
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Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E          -0.125       1.598   -0.078    1.0000 
F          -4.025       2.340   -1.720    0.8571 
G          -3.550       1.480   -2.399    0.4109 
H          -4.347       1.257   -3.457    0.0312 
I          -1.750       1.078   -1.623    0.8990 
J          -2.772       1.100   -2.520    0.3327 
K          -2.914       1.083   -2.691    0.2376 
L          -1.525       1.104   -1.381    0.9661 
M          -1.682       1.142   -1.474    0.9463 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -3.900       2.416   -1.614    0.9024 
G          -3.425       1.598   -2.143    0.5925 
H          -4.222       1.395   -3.027    0.1077 
I          -1.625       1.236   -1.315    0.9765 
J          -2.647       1.255   -2.110    0.6165 
K          -2.789       1.240   -2.249    0.5159 
L          -1.400       1.259   -1.112    0.9939 
M          -1.557       1.292   -1.206    0.9881 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          0.4750       2.340   0.2030    1.0000 
H         -0.3222       2.206  -0.1461    1.0000 
I          2.2754       2.109   1.0791    0.9953 
J          1.2526       2.120   0.5909    1.0000 
K          1.1107       2.111   0.5261    1.0000 
L          2.5000       2.122   1.1780    0.9901 
M          2.3429       2.142   1.0939    0.9947 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H         -0.7972       1.257  -0.6340    1.0000 
I          1.8004       1.078   1.6702    0.8798 
J          0.7776       1.100   0.7070    0.9999 
K          0.6357       1.083   0.5870    1.0000 
L          2.0250       1.104   1.8335    0.7978 
M          1.8679       1.142   1.6362    0.8938 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           2.598      0.7442    3.490    0.0281 
J           1.575      0.7757    2.030    0.6724 
K           1.433      0.7515    1.907    0.7539 
L           2.822      0.7821    3.609    0.0191 
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M           2.665      0.8337    3.197    0.0679 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -1.023      0.4273   -2.393    0.4148 
K          -1.165      0.3815   -3.053    0.1006 
L           0.225      0.4387    0.512    1.0000 
M           0.067      0.5252    0.128    1.0000 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K         -0.1419      0.4398  -0.3227    1.0000 
L          1.2474      0.4902   2.5444    0.3182 
M          1.0902      0.5690   1.9161    0.7481 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L           1.389      0.4509    3.081    0.0933 
M           1.232      0.5354    2.301    0.4789 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M         -0.1571      0.5776  -0.2721     1.000 
 
 

 



2014-03-26 Leader length Douglas-fir 99 P a g e  | 1 

Results for: 99_fir 

 
      
General Linear Model: L=Ht-1yr (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      13  A, B, C, D, E, F, G, H, I, J, K, L, M 
 
 
Analysis of Variance for L=Ht-1yr (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    12   9965.2   9965.2   830.4  5.01  0.000 
Error   244  40449.7  40449.7   165.8 
Total   256  50414.9 
 
 
S = 12.8755   R-Sq = 19.77%   R-Sq(adj) = 15.82% 
 
 
Unusual Observations for L=Ht-1yr (cm) 
 
     L=Ht-1yr 
Obs      (cm)      Fit   SE Fit  Residual  St Resid 
  1   55.5000  52.6000   9.1043    2.9000      0.32 X 
  2   44.1000  46.9250   6.4377   -2.8250     -0.25 X 
  3   61.2000  46.9250   6.4377   14.2750      1.28 X 
  4   48.6000  54.7000   6.4377   -6.1000     -0.55 X 
  5   59.0000  54.7000   6.4377    4.3000      0.39 X 
  6   58.2000  54.7000   6.4377    3.5000      0.31 X 
 19   80.1000  51.4788   1.5849   28.6212      2.24 R 
 32   18.0000  48.1250   1.6622  -30.1250     -2.36 R 
 34    9.0000  48.1250   1.6622  -39.1250     -3.06 R 
 47   19.6000  45.1486   2.1167  -25.5486     -2.01 R 
 48   15.5000  45.1486   2.1167  -29.6486     -2.33 R 
 55   76.4000  51.1913   2.6847   25.2087      2.00 R 
 56   89.8000  51.1913   2.6847   38.6087      3.07 R 
 57   77.2000  51.1913   2.6847   26.0087      2.07 R 
 59    9.0000   8.5000   9.1043    0.5000      0.05 X 
 60    8.0000   8.5000   9.1043   -0.5000     -0.05 X 
 61   49.7000  52.6000   9.1043   -2.9000     -0.32 X 
 62   23.4000  22.8333   7.4336    0.5667      0.05 X 
 63   21.1000  22.8333   7.4336   -1.7333     -0.16 X 
 64   24.0000  22.8333   7.4336    1.1667      0.11 X 
 65   46.4000  46.9250   6.4377   -0.5250     -0.05 X 
 66   36.0000  46.9250   6.4377  -10.9250     -0.98 X 
 67   45.5000  48.7000   7.4336   -3.2000     -0.30 X 
 68   45.1000  48.7000   7.4336   -3.6000     -0.34 X 
 69   55.5000  48.7000   7.4336    6.8000      0.65 X 
 70   40.9000  40.9000  12.8755    0.0000         * X 
 71   53.0000  54.7000   6.4377   -1.7000     -0.15 X 
 97   80.0000  51.4788   1.5849   28.5212      2.23 R 
 98   25.5000  51.4788   1.5849  -25.9788     -2.03 R 
163   25.5000  53.0195   2.0108  -27.5195     -2.16 R 
203   74.1000  48.1250   1.6622   25.9750      2.03 R 
212   95.4000  48.1250   1.6622   47.2750      3.70 R 
254   24.7000  51.1913   2.6847  -26.4913     -2.10 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
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Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
G       4  54.700  A B C 
J      41  53.020  A 
B       2  52.600  A B C 
I      66  51.479  A 
M      23  51.191  A 
E       3  48.700  A B C 
K      60  48.125  A 
D       4  46.925  A B C 
L      37  45.149  A B C 
F       1  40.900  A B C D 
H      11  33.364      C D 
C       3  22.833    B C D 
A       2   8.500        D 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
B        1.40   44.10  86.80                (--------*-------) 
C      -24.65   14.33  53.31           (-------*-------) 
D        1.45   38.43  75.40                (-------*------) 
E        1.22   40.20  79.18                (-------*-------) 
F      -19.90   32.40  84.70            (---------*----------) 
G        9.22   46.20  83.18                  (------*-------) 
H       -7.96   24.86  57.69              (------*------) 
I       12.33   42.98  73.63                  (------*-----) 
J       13.60   44.52  75.44                   (-----*-----) 
K        8.93   39.63  70.32                  (-----*-----) 
L        5.65   36.65  67.65                 (-----*------) 
M       11.21   42.69  74.17                  (------*-----) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
C      -68.75  -29.77   9.212  (-------*-------) 
D      -42.65   -5.67  31.304       (-------*------) 
E      -42.88   -3.90  35.079       (-------*-------) 
F      -64.00  -11.70  40.596   (----------*---------) 
G      -34.88    2.10  39.079         (------*-------) 
H      -52.06  -19.24  13.587      (-----*------) 
I      -31.77   -1.12  29.526          (-----*-----) 
J      -30.50    0.42  31.340          (-----*-----) 
K      -35.17   -4.47  26.217         (-----*-----) 
L      -38.45   -7.45  23.547        (------*-----) 
M      -32.89   -1.41  30.070         (------*-----) 
                               ----+---------+---------+---------+-- 
                                 -50         0        50       100 
 
 
Treat = C  subtracted from: 
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Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
D       -8.52   24.09  56.70              (------*-----) 
E       -9.00   25.87  60.73              (------*------) 
F      -31.24   18.07  67.37          (---------*--------) 
G       -0.75   31.87  64.48                (-----*------) 
H      -17.28   10.53  38.34             (----*-----) 
I        3.44   28.65  53.85                 (----*----) 
J        4.65   30.19  55.72                 (----*----) 
K        0.03   25.29  50.55                (----*----) 
L       -3.32   22.32  47.95               (----*-----) 
M        2.15   28.36  54.57                (-----*----) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
E      -30.84    1.77  34.39          (-----*------) 
F      -53.76   -6.03  41.71     (---------*--------) 
G      -22.42    7.77  37.97            (-----*-----) 
H      -38.49  -13.56  11.37        (----*----) 
I      -17.43    4.55  26.54             (---*---) 
J      -16.27    6.09  28.46             (---*----) 
K      -20.85    1.20  23.25            (---*----) 
L      -24.25   -1.78  20.70           (----*---) 
M      -18.87    4.27  27.40            (----*---) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
F      -57.10   -7.80  41.50     (--------*---------) 
G      -26.61    6.00  38.61           (-----*------) 
H      -43.15  -15.34  12.48       (-----*----) 
I      -22.43    2.78  27.99            (----*----) 
J      -21.22    4.32  29.86            (----*----) 
K      -25.84   -0.57  24.69           (----*----) 
L      -29.18   -3.55  22.08          (----*----) 
M      -23.72    2.49  28.70           (----*-----) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
G      -33.94  13.800  61.54         (---------*--------) 
H      -52.13  -7.536  37.06      (-------*--------) 
I      -32.44  10.579  53.60          (-------*--------) 
J      -31.10  12.120  55.34          (-------*--------) 
K      -35.83   7.225  50.28         (-------*--------) 
L      -39.02   4.249  47.52        (--------*--------) 
M      -33.33  10.291  53.91         (--------*--------) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
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H      -46.27  -21.34   3.595       (----*----) 
I      -25.21   -3.22  18.766           (---*----) 
J      -24.05   -1.68  20.686           (----*---) 
K      -28.62   -6.57  15.475          (----*---) 
L      -32.03   -9.55  12.923          (---*----) 
M      -26.64   -3.51  19.623           (---*----) 
                               ----+---------+---------+---------+-- 
                                 -50         0        50       100 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
I       4.209   18.12  32.02                 (--*-) 
J       5.157   19.66  34.15                 (--*--) 
K       0.757   14.76  28.77                (--*--) 
L      -2.879   11.79  26.45               (--*--) 
M       2.175   17.83  33.48                (---*--) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
J       -6.95   1.541  10.032               (*-) 
K      -10.97  -3.354   4.263              (*-) 
L      -15.10  -6.330   2.439             (-*) 
M      -10.63  -0.287  10.052              (-*-) 
                               ----+---------+---------+---------+-- 
                                 -50         0        50       100 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
K      -13.55  -4.895  3.757             (-*-) 
L      -17.55  -7.871  1.811            (-*-) 
M      -12.95  -1.828  9.296             (--*-) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
L      -11.90  -2.976   5.949              (*-) 
M       -7.41   3.066  13.538               (-*-) 
                               ----+---------+---------+---------+-- 
                                 -50         0        50       100 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
M      -5.295   6.043  17.38               (-*-) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Tukey Simultaneous Tests 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 



2014-03-26 Leader length Douglas-fir 99 P a g e  | 5 

Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           44.10      12.875    3.425    0.0350 
C           14.33      11.754    1.219    0.9921 
D           38.43      11.150    3.446    0.0326 
E           40.20      11.754    3.420    0.0355 
F           32.40      15.769    2.055    0.6961 
G           46.20      11.150    4.143    0.0024 
H           24.86       9.897    2.512    0.3662 
I           42.98       9.241    4.651    0.0003 
J           44.52       9.324    4.775    0.0002 
K           39.63       9.255    4.282    0.0013 
L           36.65       9.347    3.921    0.0059 
M           42.69       9.492    4.498    0.0005 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -29.77      11.754   -2.533    0.3527 
D           -5.67      11.150   -0.509    1.0000 
E           -3.90      11.754   -0.332    1.0000 
F          -11.70      15.769   -0.742    0.9999 
G            2.10      11.150    0.188    1.0000 
H          -19.24       9.897   -1.944    0.7695 
I           -1.12       9.241   -0.121    1.0000 
J            0.42       9.324    0.045    1.0000 
K           -4.47       9.255   -0.484    1.0000 
L           -7.45       9.347   -0.797    0.9999 
M           -1.41       9.492   -0.148    1.0000 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           24.09       9.834    2.450    0.4086 
E           25.87      10.513    2.461    0.4012 
F           18.07      14.867    1.215    0.9923 
G           31.87       9.834    3.241    0.0624 
H           10.53       8.386    1.256    0.9898 
I           28.65       7.601    3.769    0.0105 
J           30.19       7.701    3.920    0.0059 
K           25.29       7.617    3.320    0.0489 
L           22.32       7.729    2.887    0.1640 
M           28.36       7.904    3.588    0.0202 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E            1.77       9.834    0.181    1.0000 
F           -6.03      14.395   -0.419    1.0000 
G            7.77       9.104    0.854    0.9998 
H          -13.56       7.518   -1.804    0.8483 
I            4.55       6.630    0.687    1.0000 
J            6.09       6.744    0.904    0.9996 
K            1.20       6.649    0.180    1.0000 
L           -1.78       6.777   -0.262    1.0000 
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M            4.27       6.975    0.612    1.0000 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F           -7.80      14.867   -0.525    1.0000 
G            6.00       9.834    0.610    1.0000 
H          -15.34       8.386   -1.829    0.8355 
I            2.78       7.601    0.366    1.0000 
J            4.32       7.701    0.561    1.0000 
K           -0.57       7.617   -0.075    1.0000 
L           -3.55       7.729   -0.459    1.0000 
M            2.49       7.904    0.315    1.0000 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          13.800       14.40   0.9587    0.9992 
H          -7.536       13.45  -0.5604    1.0000 
I          10.579       12.97   0.8155    0.9998 
J          12.120       13.03   0.9300    0.9994 
K           7.225       12.98   0.5565    1.0000 
L           4.249       13.05   0.3256    1.0000 
M          10.291       13.15   0.7825    0.9999 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H          -21.34       7.518   -2.838    0.1847 
I           -3.22       6.630   -0.486    1.0000 
J           -1.68       6.744   -0.249    1.0000 
K           -6.57       6.649   -0.989    0.9989 
L           -9.55       6.777   -1.409    0.9732 
M           -3.51       6.975   -0.503    1.0000 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           18.12       4.193    4.320    0.0011 
J           19.66       4.372    4.496    0.0005 
K           14.76       4.223    3.495    0.0277 
L           11.79       4.422    2.665    0.2716 
M           17.83       4.720    3.777    0.0102 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J           1.541       2.560    0.602    1.0000 
K          -3.354       2.297   -1.460    0.9646 
L          -6.330       2.644   -2.394    0.4482 
M          -0.287       3.118   -0.092    1.0000 
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Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K          -4.895       2.609   -1.876    0.8097 
L          -7.871       2.920   -2.696    0.2546 
M          -1.828       3.354   -0.545    1.0000 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L          -2.976       2.691   -1.106    0.9968 
M           3.066       3.158    0.971    0.9991 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M           6.043       3.419    1.767    0.8659 
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Results for: 99_fir 
  
General Linear Model: Total Ht (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      13  A, B, C, D, E, F, G, H, I, J, K, L, M 
 
 
Analysis of Variance for Total Ht (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    12   540437   540437   45036  5.70  0.000 
Error   245  1935071  1935071    7898 
Total   257  2475508 
 
 
S = 88.8721   R-Sq = 21.83%   R-Sq(adj) = 18.00% 
 
 
Unusual Observations for Total Ht (cm) 
 
       Total 
Obs  Ht (cm)      Fit  SE Fit  Residual  St Resid 
  1  278.900  415.750  62.842  -136.850     -2.18 RX 
  2  503.200  450.100  44.436    53.100      0.69  X 
  3  481.500  450.100  44.436    31.400      0.41  X 
  4  425.000  392.100  44.436    32.900      0.43  X 
  5  360.000  392.100  44.436   -32.100     -0.42  X 
  6  408.900  392.100  44.436    16.800      0.22  X 
 21  519.900  327.176  13.879   192.724      2.20  R 
 32   89.000  323.002  11.473  -234.002     -2.66  R 
 33  503.600  323.002  11.473   180.598      2.05  R 
 34   59.000  323.002  11.473  -264.002     -3.00  R 
 47  169.400  361.239  14.417  -191.839     -2.19  R 
 50  100.500  361.239  14.417  -260.739     -2.97  R 
 53  157.000  361.239  14.417  -204.239     -2.33  R 
 59   83.000   80.250  62.842     2.750      0.04  X 
 60   77.500   80.250  62.842    -2.750     -0.04  X 
 61  552.600  415.750  62.842   136.850      2.18 RX 
 62  213.000  239.867  51.310   -26.867     -0.37  X 
 63  255.600  239.867  51.310    15.733      0.22  X 
 64  251.000  239.867  51.310    11.133      0.15  X 
 65  529.700  450.100  44.436    79.600      1.03  X 
 66  286.000  450.100  44.436  -164.100     -2.13 RX 
 67  449.500  488.167  51.310   -38.667     -0.53  X 
 68  549.500  488.167  51.310    61.333      0.85  X 
 69  465.500  488.167  51.310   -22.667     -0.31  X 
 70  284.000  284.000  88.872     0.000         *  X 
 71  374.500  392.100  44.436   -17.600     -0.23  X 
 82  622.900  387.862  10.939   235.038      2.66  R 
 87  587.800  387.862  10.939   199.938      2.27  R 
 88  571.100  387.862  10.939   183.238      2.08  R 
 89  583.900  387.862  10.939   196.038      2.22  R 
 98  154.000  387.862  10.939  -233.862     -2.65  R 
186  519.700  323.002  11.473   196.698      2.23  R 
246  171.700  351.583  18.531  -179.883     -2.07  R 
260  542.700  351.583  18.531   191.117      2.20  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
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Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
E       3  488.17  A B 
D       4  450.10  A B C D E 
B       2  415.75  A B C D E F G H 
G       4  392.10  A B C D E F G H 
I      66  387.86  A   C 
L      38  361.24  A B C D E F G H 
M      23  351.58  A B C D E F G H 
J      41  327.18  A B     E     H 
K      60  323.00    B   D E   G H 
F       1  284.00  A B C D E F G H I 
H      11  266.36            F G H I 
C       3  239.87      C D E F G H I 
A       2   80.25                  I 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  ------+---------+---------+---------+ 
B        40.8   335.5  630.2                   (--------*-------) 
C      -109.4   159.6  428.7               (-------*------) 
D       114.6   369.8  625.1                     (-------*------) 
E       138.9   407.9  677.0                      (-------*------) 
F      -157.2   203.7  564.7              (---------*---------) 
G        56.6   311.8  567.1                    (------*------) 
H       -40.4   186.1  412.7                 (-----*------) 
I        96.1   307.6  519.2                     (-----*-----) 
J        33.5   246.9  460.4                   (-----*-----) 
K        30.9   242.8  454.6                   (-----*-----) 
L        67.2   281.0  494.8                    (-----*-----) 
M        54.1   271.3  488.6                    (-----*-----) 
                              ------+---------+---------+---------+ 
                                 -350         0       350       700 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
C      -444.9  -175.9   93.17     (-------*-------) 
D      -220.9    34.4  289.59            (------*------) 
E      -196.6    72.4  341.47            (-------*-------) 
F      -492.7  -131.7  229.22    (---------*----------) 
G      -278.9   -23.6  231.59          (------*-------) 
H      -375.9  -149.4   77.17       (------*-----) 
I      -239.4   -27.9  183.65           (-----*-----) 
J      -302.0   -88.6  124.85         (-----*------) 
K      -304.6   -92.7  119.10         (-----*-----) 
L      -268.3   -54.5  159.31          (-----*------) 
M      -281.4   -64.2  153.11          (-----*-----) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = C  subtracted from: 
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Treat   Lower  Center  Upper  ------+---------+---------+---------+ 
D       -14.9  210.23  435.3                  (-----*-----) 
E         7.7  248.30  488.9                  (------*------) 
F      -296.2   44.13  384.5          (--------*---------) 
G       -72.9  152.23  377.3                (-----*------) 
H      -165.5   26.50  218.5             (-----*----) 
I       -26.0  148.00  322.0                 (----*----) 
J       -89.0   87.31  263.6               (----*-----) 
K       -91.2   83.13  257.5               (----*----) 
L       -55.4  121.37  298.1                (----*-----) 
M       -69.2  111.72  292.6                (----*----) 
                              ------+---------+---------+---------+ 
                                 -350         0       350       700 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
E      -187.0    38.1  263.17             (-----*------) 
F      -495.6  -166.1  163.42    (--------*---------) 
G      -266.4   -58.0  150.41          (-----*-----) 
H      -355.8  -183.7  -11.65        (----*----) 
I      -214.0   -62.2   89.53            (---*----) 
J      -277.3  -122.9   31.46          (---*----) 
K      -279.3  -127.1   25.10          (---*----) 
L      -243.8   -88.9   66.07           (---*----) 
M      -258.2   -98.5   61.15           (---*----) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
F      -544.5  -204.2  136.16  (---------*---------) 
G      -321.2   -96.1  129.04         (-----*------) 
H      -413.8  -221.8  -29.83      (-----*----) 
I      -274.3  -100.3   73.68          (----*----) 
J      -337.3  -161.0   15.29        (----*----) 
K      -339.5  -165.2    9.20        (----*----) 
L      -303.7  -126.9   49.82         (----*----) 
M      -317.5  -136.6   44.34         (----*----) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center  Upper  ------+---------+---------+---------+ 
G      -221.4  108.10  437.6            (--------*---------) 
H      -325.5  -17.64  290.2         (-------*--------) 
I      -193.1  103.86  400.8            (--------*-------) 
J      -255.1   43.18  341.5           (-------*--------) 
K      -258.2   39.00  336.2           (-------*--------) 
L      -221.3   77.24  375.8            (-------*--------) 
M      -233.5   67.58  368.7           (--------*--------) 
                              ------+---------+---------+---------+ 
                                 -350         0       350       700 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
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H      -297.8  -125.7   46.35         (----*----) 
I      -156.0    -4.2  147.53              (---*---) 
J      -219.3   -64.9   89.46            (---*----) 
K      -221.3   -69.1   83.10            (---*---) 
L      -185.8   -30.9  124.07             (---*----) 
M      -200.2   -40.5  119.15            (----*---) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper  ------+---------+---------+---------+ 
I       25.51  121.50  217.5                   (-*--) 
J      -39.27   60.81  160.9                 (--*--) 
K      -40.03   56.64  153.3                 (--*-) 
L       -6.03   94.88  195.8                  (--*--) 
M      -22.83   85.22  193.3                 (--*---) 
                              ------+---------+---------+---------+ 
                                 -350         0       350       700 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
J      -119.3  -60.69   -2.08               (*-) 
K      -117.4  -64.86  -12.29               (*-) 
L       -86.6  -26.62   33.39                (*-) 
M      -107.6  -36.28   35.09               (-*-) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
K      -63.89  -4.174   55.55                (-*-) 
L      -32.30  34.064  100.43                 (-*-) 
M      -52.37  24.407  101.19                 (-*-) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  ------+---------+---------+---------+ 
L      -22.87   38.24   99.34                 (-*-) 
M      -43.70   28.58  100.86                 (-*-) 
                               ------+---------+---------+---------+ 
                                  -350         0       350       700 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center  Upper  ------+---------+---------+---------+ 
M      -87.52  -9.657  68.21               (--*-) 
                              ------+---------+---------+---------+ 
                                 -350         0       350       700 
 
 
Tukey Simultaneous Tests 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
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Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           335.5       88.87    3.775    0.0103 
C           159.6       81.13    1.967    0.7544 
D           369.8       76.97    4.805    0.0001 
E           407.9       81.13    5.028    0.0001 
F           203.7      108.85    1.872    0.8120 
G           311.8       76.97    4.052    0.0035 
H           186.1       68.32    2.724    0.2395 
I           307.6       63.79    4.822    0.0001 
J           246.9       64.36    3.837    0.0081 
K           242.8       63.88    3.800    0.0094 
L           281.0       64.47    4.358    0.0010 
M           271.3       65.52    4.141    0.0024 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -175.9       81.13   -2.168    0.6149 
D            34.4       76.97    0.446    1.0000 
E            72.4       81.13    0.893    0.9996 
F          -131.7      108.85   -1.210    0.9926 
G           -23.6       76.97   -0.307    1.0000 
H          -149.4       68.32   -2.187    0.6011 
I           -27.9       63.79   -0.437    1.0000 
J           -88.6       64.36   -1.376    0.9778 
K           -92.7       63.88   -1.452    0.9661 
L           -54.5       64.47   -0.845    0.9998 
M           -64.2       65.52   -0.979    0.9990 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          210.23       67.88   3.0973    0.0945 
E          248.30       72.56   3.4218    0.0353 
F           44.13      102.62   0.4301    1.0000 
G          152.23       67.88   2.2428    0.5594 
H           26.50       57.89   0.4577    1.0000 
I          148.00       52.46   2.8209    0.1923 
J           87.31       53.15   1.6426    0.9166 
K           83.13       52.58   1.5812    0.9360 
L          121.37       53.30   2.2773    0.5338 
M          111.72       54.55   2.0478    0.7009 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E            38.1       67.88    0.561    1.0000 
F          -166.1       99.36   -1.672    0.9062 
G           -58.0       62.84   -0.923    0.9994 
H          -183.7       51.89   -3.541    0.0237 
I           -62.2       45.76   -1.360    0.9799 
J          -122.9       46.55   -2.641    0.2858 
K          -127.1       45.89   -2.769    0.2166 
L           -88.9       46.72   -1.902    0.7946 
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M           -98.5       48.15   -2.046    0.7020 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -204.2      102.62   -1.990    0.7401 
G           -96.1       67.88   -1.415    0.9723 
H          -221.8       57.89   -3.832    0.0083 
I          -100.3       52.46   -1.912    0.7888 
J          -161.0       53.15   -3.029    0.1140 
K          -165.2       52.58   -3.141    0.0834 
L          -126.9       53.30   -2.381    0.4572 
M          -136.6       54.55   -2.504    0.3718 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          108.10       99.36   1.0879    0.9972 
H          -17.64       92.82  -0.1900    1.0000 
I          103.86       89.54   1.1599    0.9950 
J           43.18       89.95   0.4800    1.0000 
K           39.00       89.61   0.4352    1.0000 
L           77.24       90.03   0.8579    0.9997 
M           67.58       90.78   0.7444    0.9999 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H          -125.7       51.89   -2.423    0.4273 
I            -4.2       45.76   -0.093    1.0000 
J           -64.9       46.55   -1.395    0.9753 
K           -69.1       45.89   -1.506    0.9552 
L           -30.9       46.72   -0.661    1.0000 
M           -40.5       48.15   -0.842    0.9998 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I          121.50       28.94    4.198    0.0019 
J           60.81       30.18    2.015    0.7231 
K           56.64       29.15    1.943    0.7698 
L           94.88       30.43    3.118    0.0892 
M           85.22       32.58    2.616    0.3006 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -60.69       17.67   -3.434    0.0340 
K          -64.86       15.85   -4.091    0.0030 
L          -26.62       18.10   -1.471    0.9625 
M          -36.28       21.52   -1.686    0.9007 
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Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K          -4.174       18.01  -0.2318    1.0000 
L          34.064       20.01   1.7022    0.8943 
M          24.407       23.15   1.0542    0.9980 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L           38.24       18.43    2.075    0.6817 
M           28.58       21.80    1.311    0.9852 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M          -9.657       23.48  -0.4113     1.000 
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Results for: 99_pine 
 
 
      
General Linear Model: dbh (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      12  B, C, D, E, F, G, H, I, J, K, L, M 
 
 
Analysis of Variance for dbh (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    11  136.856  136.856  12.441  3.38  0.000 
Error   178  654.643  654.643   3.678 
Total   189  791.499 
 
 
S = 1.91775   R-Sq = 17.29%   R-Sq(adj) = 12.18% 
 
 
Unusual Observations for dbh (cm) 
 
Obs  dbh (cm)     Fit  SE Fit  Residual  St Resid 
  3    7.8000  7.8000  1.9178    0.0000         *  X 
  4    2.3000  2.9333  1.1072   -0.6333     -0.40  X 
  5    2.8000  2.9333  1.1072   -0.1333     -0.09  X 
  6    3.7000  2.9333  1.1072    0.7667      0.49  X 
  7    9.0000  6.0000  1.3561    3.0000      2.21 RX 
  8    3.0000  6.0000  1.3561   -3.0000     -2.21 RX 
  9    7.5000  7.6000  1.1072   -0.1000     -0.06  X 
 10    8.2000  7.6000  1.1072    0.6000      0.38  X 
 11    7.1000  7.6000  1.1072   -0.5000     -0.32  X 
 12    3.7000  3.7000  1.9178    0.0000         *  X 
 13    4.6000  4.6000  1.9178    0.0000         *  X 
 19    7.7000  3.7667  0.7829    3.9333      2.25  R 
103    9.9000  5.4393  0.3624    4.4607      2.37  R 
111    1.2000  5.2800  0.2859   -4.0800     -2.15  R 
112    1.3000  5.2800  0.2859   -3.9800     -2.10  R 
120    9.3000  5.2800  0.2859    4.0200      2.12  R 
128    9.1000  5.2800  0.2859    3.8200      2.01  R 
177   10.7000  6.9071  0.3624    3.7929      2.01  R 
184    2.2000  6.9071  0.3624   -4.7071     -2.50  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
B       1  7.800  A B C D 
E       3  7.600  A B C D 
L      28  6.907  A 
M      16  6.338  A B C D 
I      56  6.314  A B C D 
D       2  6.000  A B C D 
J      28  5.439  A B C D 
K      45  5.280        D 
G       1  4.600  A B C D 
H       6  3.767      C D 
F       1  3.700  A B C D 
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C       3  2.933    B C D 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = B  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
C      -12.19  -4.867  2.461    (---------*----------) 
D       -9.57  -1.800  5.973       (----------*-----------) 
E       -7.53  -0.200  7.128          (----------*---------) 
F      -13.08  -4.100  4.875  (------------*------------) 
G      -12.18  -3.200  5.775    (-----------*------------) 
H      -10.89  -4.033  2.821     (---------*---------) 
I       -7.89  -1.486  4.917          (--------*--------) 
J       -8.82  -2.361  4.098        (---------*--------) 
K       -8.94  -2.520  3.896        (--------*---------) 
L       -7.35  -0.893  5.566          (---------*--------) 
M       -8.00  -1.462  5.079          (--------*--------) 
                              ---------+---------+---------+------- 
                                    -7.0       0.0       7.0 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
D      -2.727  3.0667  8.860                 (-------*--------) 
E      -0.515  4.6667  9.848                    (-------*------) 
F      -6.561  0.7667  8.095            (---------*----------) 
G      -5.661  1.6667  8.995             (---------*----------) 
H      -3.654  0.8333  5.321                (-----*------) 
I      -0.380  3.3810  7.142                    (-----*----) 
J      -1.349  2.5060  6.361                   (-----*----) 
K      -1.438  2.3467  6.131                   (----*-----) 
L       0.118  3.9738  7.829                     (-----*----) 
M      -0.589  3.4042  7.397                    (-----*-----) 
                              ---------+---------+---------+------- 
                                    -7.0       0.0       7.0 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
E       -4.19   1.600  7.393               (-------*--------) 
F      -10.07  -2.300  5.473       (----------*----------) 
G       -9.17  -1.400  6.373        (----------*----------) 
H       -7.42  -2.233  2.948          (-------*------) 
I       -4.25   0.314  4.881               (-----*------) 
J       -5.21  -0.561  4.084              (-----*------) 
K       -5.31  -0.720  3.866             (------*------) 
L       -3.74   0.907  5.552                (-----*------) 
M       -4.42   0.337  5.097               (-----*------) 
                              ---------+---------+---------+------- 
                                    -7.0       0.0       7.0 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
F      -11.23  -3.900  3.4281     (---------*----------) 
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G      -10.33  -3.000  4.3281      (----------*---------) 
H       -8.32  -3.833  0.6542         (------*-----) 
I       -5.05  -1.286  2.4752              (----*-----) 
J       -6.02  -2.161  1.6946            (-----*----) 
K       -6.10  -2.320  1.4642            (-----*----) 
L       -4.55  -0.693  3.1625               (----*-----) 
M       -5.26  -1.262  2.7303             (-----*-----) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Treat = F  subtracted from: 
 
Treat   Lower   Center  Upper  ---------+---------+---------+------- 
G      -8.075  0.90000  9.875         (------------*------------) 
H      -6.788  0.06667  6.921           (---------*---------) 
I      -3.788  2.61429  9.017                (--------*--------) 
J      -4.719  1.73929  8.198              (--------*---------) 
K      -4.836  1.58000  7.996              (--------*--------) 
L      -3.252  3.20714  9.666                (---------*--------) 
M      -3.904  2.63750  9.179               (---------*--------) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Treat = G  subtracted from: 
 
Treat   Lower   Center  Upper  ---------+---------+---------+------- 
H      -7.688  -0.8333  6.021          (---------*---------) 
I      -4.688   1.7143  8.117              (--------*---------) 
J      -5.619   0.8393  7.298             (--------*--------) 
K      -5.736   0.6800  7.096             (--------*--------) 
L      -4.152   2.3071  8.766               (--------*---------) 
M      -4.804   1.7375  8.279              (--------*---------) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
I      -0.179   2.548  5.274                     (---*---) 
J      -1.182   1.673  4.528                   (---*---) 
K      -1.245   1.513  4.272                   (---*---) 
L       0.285   3.140  5.995                     (---*----) 
M      -0.467   2.571  5.609                    (----*---) 
                              ---------+---------+---------+------- 
                                    -7.0       0.0       7.0 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
J      -2.344  -0.875  0.5939                  (-*-) 
K      -2.305  -1.034  0.2362                  (-*) 
L      -0.876   0.593  2.0617                    (-*-) 
M      -1.776   0.023  1.8222                  (--*--) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Treat = J  subtracted from: 
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Treat   Lower   Center  Upper  ---------+---------+---------+------- 
K      -1.687  -0.1593  1.368                   (-*-) 
L      -0.228   1.4679  3.164                     (-*--) 
M      -1.091   0.8982  2.887                   (--*--) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Treat = K  subtracted from: 
 
Treat    Lower  Center  Upper  ---------+---------+---------+------- 
L       0.0996   1.627  3.155                     (-*--) 
M      -0.7897   1.058  2.905                    (--*-) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Treat = L  subtracted from: 
 
Treat   Lower   Center  Upper  ---------+---------+---------+------- 
M      -2.559  -0.5696  1.419                 (--*--) 
                               ---------+---------+---------+------- 
                                     -7.0       0.0       7.0 
 
 
Tukey Simultaneous Tests 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -4.867       2.214   -2.198    0.5536 
D          -1.800       2.349   -0.766    0.9998 
E          -0.200       2.214   -0.090    1.0000 
F          -4.100       2.712   -1.512    0.9356 
G          -3.200       2.712   -1.180    0.9899 
H          -4.033       2.071   -1.947    0.7279 
I          -1.486       1.935   -0.768    0.9998 
J          -2.361       1.952   -1.210    0.9876 
K          -2.520       1.939   -1.300    0.9782 
L          -0.893       1.952   -0.457    1.0000 
M          -1.462       1.977   -0.740    0.9999 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          3.0667       1.751   1.7517    0.8412 
E          4.6667       1.566   2.9803    0.1233 
F          0.7667       2.214   0.3462    1.0000 
G          1.6667       2.214   0.7526    0.9998 
H          0.8333       1.356   0.6145    1.0000 
I          3.3810       1.136   2.9749    0.1249 
J          2.5060       1.165   2.1510    0.5871 
K          2.3467       1.144   2.0521    0.6571 
L          3.9738       1.165   3.4109    0.0373 
M          3.4042       1.207   2.8214    0.1802 
 
 
Treat = D  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           1.600       1.751    0.914    0.9989 
F          -2.300       2.349   -0.979    0.9980 
G          -1.400       2.349   -0.596    1.0000 
H          -2.233       1.566   -1.426    0.9568 
I           0.314       1.380    0.228    1.0000 
J          -0.561       1.404   -0.399    1.0000 
K          -0.720       1.386   -0.520    1.0000 
L           0.907       1.404    0.646    1.0000 
M           0.337       1.438    0.235    1.0000 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -3.900       2.214   -1.761    0.8365 
G          -3.000       2.214   -1.355    0.9703 
H          -3.833       1.356   -2.827    0.1780 
I          -1.286       1.136   -1.131    0.9929 
J          -2.161       1.165   -1.855    0.7851 
K          -2.320       1.144   -2.029    0.6732 
L          -0.693       1.165   -0.595    1.0000 
M          -1.262       1.207   -1.046    0.9963 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G         0.90000       2.712  0.33184    1.0000 
H         0.06667       2.071  0.03218    1.0000 
I         2.61429       1.935  1.35119    0.9708 
J         1.73929       1.952  0.89117    0.9991 
K         1.58000       1.939  0.81488    0.9996 
L         3.20714       1.952  1.64326    0.8904 
M         2.63750       1.977  1.33425    0.9735 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H         -0.8333       2.071  -0.4023    1.0000 
I          1.7143       1.935   0.8860    0.9992 
J          0.8393       1.952   0.4300    1.0000 
K          0.6800       1.939   0.3507    1.0000 
L          2.3071       1.952   1.1821    0.9897 
M          1.7375       1.977   0.8790    0.9992 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           2.548      0.8238    3.093    0.0923 
J           1.673      0.8627    1.939    0.7333 
K           1.513      0.8335    1.816    0.8074 
L           3.140      0.8627    3.640    0.0180 
M           2.571      0.9181    2.800    0.1890 
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Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -0.875      0.4439   -1.971    0.7121 
K          -1.034      0.3839   -2.694    0.2381 
L           0.593      0.4439    1.336    0.9732 
M           0.023      0.5436    0.043    1.0000 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K         -0.1593      0.4616  -0.3451    1.0000 
L          1.4679      0.5125   2.8639    0.1634 
M          0.8982      0.6010   1.4945    0.9404 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L           1.627      0.4616    3.525    0.0261 
M           1.058      0.5582    1.894    0.7611 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M         -0.5696      0.6010  -0.9478    0.9985 
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Results for: 99_pine 
 
 
  
General Linear Model: L=Ht-1yr (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      13  A, B, C, D, E, F, G, H, I, J, K, L, M 
 
 
Analysis of Variance for L=Ht-1yr (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    12   8949.0   8949.0   745.8  5.62  0.000 
Error   187  24825.0  24825.0   132.8 
Total   199  33774.0 
 
 
S = 11.5219   R-Sq = 26.50%   R-Sq(adj) = 21.78% 
 
 
Unusual Observations for L=Ht-1yr (cm) 
 
     L=Ht-1yr 
Obs      (cm)      Fit   SE Fit  Residual  St Resid 
  1    9.0000   8.5000   8.1472    0.5000      0.06 X 
  2    8.0000   8.5000   8.1472   -0.5000     -0.06 X 
  3   49.7000  49.7000  11.5219   -0.0000         * X 
  4   23.4000  22.8333   6.6522    0.5667      0.06 X 
  5   21.1000  22.8333   6.6522   -1.7333     -0.18 X 
  6   24.0000  22.8333   6.6522    1.1667      0.12 X 
  7   46.4000  41.2000   8.1472    5.2000      0.64 X 
  8   36.0000  41.2000   8.1472   -5.2000     -0.64 X 
  9   45.5000  48.7000   6.6522   -3.2000     -0.34 X 
 10   45.1000  48.7000   6.6522   -3.6000     -0.38 X 
 11   55.5000  48.7000   6.6522    6.8000      0.72 X 
 12   40.9000  40.9000  11.5219   -0.0000         * X 
 13   53.0000  53.0000  11.5219    0.0000         * X 
 14   51.9000  29.3571   4.3549   22.5429      2.11 R 
 39   80.0000  51.6684   1.5261   28.3316      2.48 R 
 40   25.5000  51.6684   1.5261  -26.1684     -2.29 R 
 59   75.9000  51.6684   1.5261   24.2316      2.12 R 
 80   74.2000  50.8323   2.0694   23.3677      2.06 R 
105   25.5000  50.8323   2.0694  -25.3323     -2.23 R 
114   23.8000  49.5596   1.6806  -25.7596     -2.26 R 
116   26.2000  49.5596   1.6806  -23.3596     -2.05 R 
145   74.1000  49.5596   1.6806   24.5404      2.15 R 
154   95.4000  49.5596   1.6806   45.8404      4.02 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
G       1  53.000  A B C D E F 
I      57  51.668  A 
J      31  50.832  A 
B       1  49.700  A B C D E F 
K      47  49.560  A 
E       3  48.700  A   C   E 
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L      27  47.348  A   C   E 
M      18  44.822  A   C   E 
D       2  41.200  A B C D E F 
F       1  40.900  A B C D E F 
H       7  29.357          E F 
C       3  22.833      C D E F 
A       2   8.500    B   D   F 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
B       -6.20   41.20  88.60               (--------*---------) 
C      -20.99   14.33  49.66            (------*------) 
D       -6.00   32.70  71.40               (-------*------) 
E        4.87   40.20  75.53                 (------*------) 
F      -15.00   32.40  79.80             (--------*---------) 
G       -2.90   44.50  91.90               (---------*--------) 
H      -10.17   20.86  51.89              (-----*-----) 
I       15.33   43.17  71.01                   (-----*----) 
J       14.10   42.33  70.57                   (----*-----) 
K       13.12   41.06  69.00                   (----*-----) 
L       10.49   38.85  67.21                  (-----*----) 
M        7.48   36.32  65.17                 (-----*-----) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
C      -71.55  -26.87  17.82  (--------*--------) 
D      -55.90   -8.50  38.90     (--------*---------) 
E      -45.69   -1.00  43.69       (--------*--------) 
F      -63.53   -8.80  45.93   (----------*----------) 
G      -51.43    3.30  58.03      (----------*----------) 
H      -61.71  -20.34  21.03    (-------*-------) 
I      -37.07    1.97  41.01         (------*-------) 
J      -38.19    1.13  40.45        (-------*-------) 
K      -39.25   -0.14  38.97        (-------*-------) 
L      -41.76   -2.35  37.06        (-------*------) 
M      -44.64   -4.88  34.88       (-------*-------) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
D      -16.96  18.367  53.69             (------*------) 
E       -5.73  25.867  57.46               (-----*-----) 
F      -26.62  18.067  62.75           (--------*--------) 
G      -14.52  30.167  74.85             (--------*--------) 
H      -20.18   6.524  33.23            (----*-----) 
I        5.91  28.835  51.76                 (----*---) 
J        4.60  27.999  51.40                 (----*---) 
K        3.68  26.726  49.77                 (---*----) 
L        0.96  24.515  48.07                (----*----) 
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M       -2.14  21.989  46.12                (---*----) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
E      -27.83    7.50  42.83          (------*-------) 
F      -47.70   -0.30  47.10      (---------*--------) 
G      -35.60   11.80  59.20         (--------*---------) 
H      -42.87  -11.84  19.19       (------*-----) 
I      -17.37   10.47  38.31             (----*-----) 
J      -18.60    9.63  37.87            (-----*-----) 
K      -19.58    8.36  36.30            (-----*----) 
L      -22.21    6.15  34.51            (----*-----) 
M      -25.22    3.62  32.47           (-----*----) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ----+---------+---------+---------+-- 
F      -52.49   -7.80  36.886      (-------*--------) 
G      -40.39    4.30  48.986        (--------*--------) 
H      -46.05  -19.34   7.362       (----*----) 
I      -19.96    2.97  25.892            (----*---) 
J      -21.27    2.13  25.531            (---*----) 
K      -22.19    0.86  23.905            (---*----) 
L      -24.90   -1.35  22.200           (----*---) 
M      -28.01   -3.88  20.255          (----*----) 
                               ----+---------+---------+---------+-- 
                                 -50         0        50       100 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
G      -42.63   12.10  66.83       (----------*----------) 
H      -52.91  -11.54  29.83     (--------*-------) 
I      -28.27   10.77  49.81          (-------*-------) 
J      -29.39    9.93  49.25          (-------*-------) 
K      -30.45    8.66  47.77          (-------*-------) 
L      -32.96    6.45  45.86         (-------*-------) 
M      -35.84    3.92  43.68         (-------*-------) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
H      -65.01  -23.64  17.73   (-------*--------) 
I      -40.37   -1.33  37.71        (-------*-------) 
J      -41.49   -2.17  37.15        (-------*------) 
K      -42.55   -3.44  35.67       (-------*-------) 
L      -45.06   -5.65  33.76       (-------*-------) 
M      -47.94   -8.18  31.58      (-------*-------) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
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Treat = H  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
I       6.812   22.31  37.81                 (--*---) 
J       5.281   21.48  37.67                 (--*---) 
K       4.524   20.20  35.88                 (--*--) 
L       1.577   17.99  34.40                (---*--) 
M      -1.773   15.47  32.70                (--*---) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
J       -9.47  -0.836  7.800              (-*-) 
K       -9.73  -2.109  5.516              (-*) 
L      -13.36  -4.320  4.721             (-*-) 
M      -17.31  -6.846  3.617             (-*-) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
K      -10.23  -1.273  7.681              (-*-) 
L      -13.67  -3.484  6.703             (-*-) 
M      -17.48  -6.010  5.458             (-*-) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
L      -11.56  -2.211  7.134              (-*) 
M      -15.46  -4.737  5.990             (-*-) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center  Upper  ----+---------+---------+---------+-- 
M      -14.30  -2.526  9.250             (-*--) 
                              ----+---------+---------+---------+-- 
                                -50         0        50       100 
 
 
Tukey Simultaneous Tests 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           41.20      14.111    2.920    0.1607 
C           14.33      10.518    1.363    0.9784 
D           32.70      11.522    2.838    0.1941 
E           40.20      10.518    3.822    0.0112 
F           32.40      14.111    2.296    0.5229 
G           44.50      14.111    3.153    0.0888 
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H           20.86       9.238    2.258    0.5506 
I           43.17       8.289    5.208    0.0001 
J           42.33       8.406    5.036    0.0001 
K           41.06       8.319    4.936    0.0002 
L           38.85       8.444    4.601    0.0006 
M           36.32       8.588    4.229    0.0025 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -26.87       13.30   -2.019    0.7189 
D           -8.50       14.11   -0.602    1.0000 
E           -1.00       13.30   -0.075    1.0000 
F           -8.80       16.29   -0.540    1.0000 
G            3.30       16.29    0.203    1.0000 
H          -20.34       12.32   -1.652    0.9108 
I            1.97       11.62    0.169    1.0000 
J            1.13       11.71    0.097    1.0000 
K           -0.14       11.64   -0.012    1.0000 
L           -2.35       11.73   -0.200    1.0000 
M           -4.88       11.84   -0.412    1.0000 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          18.367      10.518   1.7462    0.8728 
E          25.867       9.408   2.7496    0.2356 
F          18.067      13.304   1.3580    0.9790 
G          30.167      13.304   2.2674    0.5436 
H           6.524       7.951   0.8205    0.9998 
I          28.835       6.825   4.2249    0.0026 
J          27.999       6.967   4.0190    0.0055 
K          26.726       6.861   3.8953    0.0086 
L          24.515       7.012   3.4961    0.0327 
M          21.989       7.185   3.0603    0.1135 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E            7.50      10.518    0.713    1.0000 
F           -0.30      14.111   -0.021    1.0000 
G           11.80      14.111    0.836    0.9998 
H          -11.84       9.238   -1.282    0.9869 
I           10.47       8.289    1.263    0.9885 
J            9.63       8.406    1.146    0.9951 
K            8.36       8.319    1.005    0.9986 
L            6.15       8.444    0.728    0.9999 
M            3.62       8.588    0.422    1.0000 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F           -7.80      13.304   -0.586    1.0000 
G            4.30      13.304    0.323    1.0000 
H          -19.34       7.951   -2.433    0.4260 
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I            2.97       6.825    0.435    1.0000 
J            2.13       6.967    0.306    1.0000 
K            0.86       6.861    0.125    1.0000 
L           -1.35       7.012   -0.193    1.0000 
M           -3.88       7.185   -0.540    1.0000 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           12.10       16.29   0.7426    0.9999 
H          -11.54       12.32  -0.9371    0.9993 
I           10.77       11.62   0.9265    0.9994 
J            9.93       11.71   0.8485    0.9997 
K            8.66       11.64   0.7437    0.9999 
L            6.45       11.73   0.5496    1.0000 
M            3.92       11.84   0.3313    1.0000 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H          -23.64       12.32   -1.919    0.7820 
I           -1.33       11.62   -0.115    1.0000 
J           -2.17       11.71   -0.185    1.0000 
K           -3.44       11.64   -0.295    1.0000 
L           -5.65       11.73   -0.482    1.0000 
M           -8.18       11.84   -0.691    1.0000 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           22.31       4.615    4.835    0.0002 
J           21.48       4.822    4.454    0.0010 
K           20.20       4.668    4.328    0.0017 
L           17.99       4.887    3.681    0.0180 
M           15.47       5.132    3.013    0.1279 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -0.836       2.571   -0.325    1.0000 
K          -2.109       2.270   -0.929    0.9993 
L          -4.320       2.692   -1.605    0.9264 
M          -6.846       3.115   -2.198    0.5942 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K          -1.273       2.666   -0.477    1.0000 
L          -3.484       3.033   -1.149    0.9950 
M          -6.010       3.414   -1.760    0.8664 
 
 
Treat = K  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L          -2.211       2.782   -0.795    0.9999 
M          -4.737       3.194   -1.483    0.9582 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M          -2.526       3.506  -0.7205     1.000 
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Results for: 99_pine 
  
General Linear Model: Total Ht (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      13  A, B, C, D, E, F, G, H, I, J, K, L, M 
 
 
Analysis of Variance for Total Ht (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    12   511191   511191   42599  6.04  0.000 
Error   188  1325068  1325068    7048 
Total   200  1836259 
 
 
S = 83.9538   R-Sq = 27.84%   R-Sq(adj) = 23.23% 
 
 
Unusual Observations for Total Ht (cm) 
 
       Total 
Obs  Ht (cm)      Fit  SE Fit  Residual  St Resid 
  1   83.000   80.250  59.364     2.750      0.05  X 
  2   77.500   80.250  59.364    -2.750     -0.05  X 
  3  552.600  552.600  83.954    -0.000         *  X 
  4  213.000  239.867  48.471   -26.867     -0.39  X 
  5  255.600  239.867  48.471    15.733      0.23  X 
  6  251.000  239.867  48.471    11.133      0.16  X 
  7  529.700  407.850  59.364   121.850      2.05 RX 
  8  286.000  407.850  59.364  -121.850     -2.05 RX 
  9  449.500  488.167  48.471   -38.667     -0.56  X 
 10  549.500  488.167  48.471    61.333      0.89  X 
 11  465.500  488.167  48.471   -22.667     -0.33  X 
 12  284.000  284.000  83.954    -0.000         *  X 
 13  374.500  374.500  83.954    -0.000         *  X 
 19  435.500  276.943  31.732   158.557      2.04  R 
 24  622.900  393.946  11.120   228.954      2.75  R 
 29  587.800  393.946  11.120   193.854      2.33  R 
 30  571.100  393.946  11.120   177.154      2.13  R 
 31  583.900  393.946  11.120   189.954      2.28  R 
 40  154.000  393.946  11.120  -239.946     -2.88  R 
128  519.700  338.379  12.246   181.321      2.18  R 
184  220.300  393.029  15.866  -172.729     -2.10  R 
188  171.700  340.994  19.788  -169.294     -2.07  R 
202  542.700  340.994  19.788   201.706      2.47  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
B       1  552.60  A B C D E F G 
E       3  488.17  A 
D       2  407.85  A B C D E F G 
I      57  393.95  A B 
L      28  393.03  A B C D E F G 
G       1  374.50  A B C D E F G H 
M      18  340.99  A B C D E F G 
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K      47  338.38  A     D     G 
J      31  322.80  A   C D   F G 
F       1  284.00  A B C D E F G H 
H       7  276.94          E F G H 
C       3  239.87    B C D E F G H 
A       2   80.25                H 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  ---+---------+---------+---------+--- 
B       127.0   472.4  817.7                  (-----*------) 
C       -97.8   159.6  417.0             (----*----) 
D        45.6   327.6  609.6                (-----*----) 
E       150.5   407.9  665.3                  (----*----) 
F      -141.6   203.8  549.1            (------*------) 
G       -51.1   294.3  639.6              (------*------) 
H       -29.4   196.7  422.8              (----*---) 
I       110.8   313.7  516.6                 (---*---) 
J        36.8   242.5  448.3                (---*---) 
K        54.5   258.1  461.7                (---*---) 
L       106.4   312.8  519.2                 (---*---) 
M        50.6   260.7  470.9                (---*---) 
                              ---+---------+---------+---------+--- 
                              -500         0       500      1000 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
C      -638.3  -312.7   12.87  (------*-----) 
D      -490.1  -144.7  200.60     (------*------) 
E      -390.0   -64.4  261.17       (------*-----) 
F      -667.4  -268.6  130.18  (-------*-------) 
G      -576.9  -178.1  220.68   (-------*-------) 
H      -577.1  -275.7   25.79   (-----*------) 
I      -443.1  -158.7  125.79      (-----*-----) 
J      -516.3  -229.8   56.69     (----*-----) 
K      -499.2  -214.2   70.74     (-----*----) 
L      -446.5  -159.6  127.40      (-----*-----) 
M      -501.3  -211.6   78.10     (-----*-----) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  ---+---------+---------+---------+--- 
D       -89.4  167.98  425.4             (----*-----) 
E        18.1  248.30  478.5               (----*----) 
F      -281.5   44.13  369.7         (------*-----) 
G      -191.0  134.63  460.2           (------*-----) 
H      -157.5   37.08  231.7            (---*---) 
I       -13.0  154.08  321.1               (--*--) 
J       -87.6   82.93  253.4             (---*--) 
K       -69.4   98.51  266.4              (--*--) 
L       -18.1  153.16  324.5               (--*--) 
M       -74.7  101.13  277.0              (--*---) 
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                              ---+---------+---------+---------+--- 
                              -500         0       500      1000 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
E      -177.1    80.3  337.73           (-----*----) 
F      -469.2  -123.9  221.50      (------*-----) 
G      -378.7   -33.4  312.00       (------*------) 
H      -357.0  -130.9   95.18        (---*----) 
I      -216.8   -13.9  188.95           (---*---) 
J      -290.8   -85.1  120.67         (---*---) 
K      -273.1   -69.5  134.12          (---*---) 
L      -221.2   -14.8  191.57           (---*---) 
M      -277.0   -66.9  143.32         (----*---) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
F      -529.8  -204.2  121.44    (------*-----) 
G      -439.3  -113.7  211.94      (------*-----) 
H      -405.8  -211.2  -16.64       (---*---) 
I      -261.3   -94.2   72.81          (--*--) 
J      -335.9  -165.4    5.13        (---*--) 
K      -317.7  -149.8   18.13         (--*--) 
L      -266.4   -95.1   76.16          (--*---) 
M      -323.0  -147.2   28.67         (--*---) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = F  subtracted from: 
 
Treat   Lower   Center  Upper  ---+---------+---------+---------+--- 
G      -308.3   90.500  489.3         (-------*-------) 
H      -308.5   -7.057  294.4         (-----*-----) 
I      -174.5  109.946  394.4            (----*-----) 
J      -247.7   38.797  325.3          (-----*-----) 
K      -230.6   54.379  339.3          (-----*-----) 
L      -177.9  109.029  396.0           (-----*-----) 
M      -232.7   56.994  346.7          (-----*-----) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center  Upper  ---+---------+---------+---------+--- 
H      -399.0  -97.56  203.9       (-----*-----) 
I      -265.0   19.45  303.9          (----*-----) 
J      -338.2  -51.70  234.8        (-----*-----) 
K      -321.1  -36.12  248.8         (----*-----) 
L      -268.4   18.53  305.5          (----*-----) 
M      -323.2  -33.51  256.2         (----*-----) 
                              ---+---------+---------+---------+--- 
                              -500         0       500      1000 
 
 
Treat = H  subtracted from: 
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Treat   Lower  Center  Upper  ---+---------+---------+---------+--- 
I        4.07  117.00  229.9               (-*--) 
J      -72.15   45.85  163.9              (-*-) 
K      -52.80   61.44  175.7              (-*--) 
L       -3.07  116.09  235.2               (-*--) 
M      -61.55   64.05  189.7              (-*--) 
                              ---+---------+---------+---------+--- 
                              -500         0       500      1000 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
J      -134.1  -71.15  -8.221            (-*) 
K      -111.1  -55.57  -0.009             (*) 
L       -66.0   -0.92  64.158              (*) 
M      -129.2  -52.95  23.288            (-*) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
K      -49.66   15.58   80.83              (*-) 
L       -3.28   70.23  143.75               (*-) 
M      -65.36   18.20  101.76              (*-) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  ---+---------+---------+---------+--- 
L      -12.67  54.650  121.97               (*) 
M      -75.55   2.616   80.78             (-*-) 
                               ---+---------+---------+---------+--- 
                               -500         0       500      1000 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center  Upper  ---+---------+---------+---------+--- 
M      -137.2  -52.03  33.15            (-*-) 
                              ---+---------+---------+---------+--- 
                              -500         0       500      1000 
 
 
Tukey Simultaneous Tests 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           472.4      102.82    4.594    0.0006 
C           159.6       76.64    2.083    0.6759 
D           327.6       83.95    3.902    0.0084 
E           407.9       76.64    5.323    0.0001 
F           203.8      102.82    1.982    0.7435 
G           294.3      102.82    2.862    0.1839 
H           196.7       67.31    2.922    0.1597 
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I           313.7       60.40    5.194    0.0001 
J           242.5       61.25    3.960    0.0068 
K           258.1       60.61    4.259    0.0022 
L           312.8       61.45    5.090    0.0001 
M           260.7       62.58    4.167    0.0032 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -312.7       96.94   -3.226    0.0727 
D          -144.7      102.82   -1.408    0.9720 
E           -64.4       96.94   -0.665    1.0000 
F          -268.6      118.73   -2.262    0.5473 
G          -178.1      118.73   -1.500    0.9545 
H          -275.7       89.75   -3.071    0.1102 
I          -158.7       84.69   -1.873    0.8086 
J          -229.8       85.30   -2.694    0.2643 
K          -214.2       84.84   -2.525    0.3646 
L          -159.6       85.44   -1.868    0.8118 
M          -211.6       86.25   -2.453    0.4120 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          167.98       76.64   2.1919    0.5984 
E          248.30       68.55   3.6223    0.0218 
F           44.13       96.94   0.4553    1.0000 
G          134.63       96.94   1.3888    0.9748 
H           37.08       57.93   0.6400    1.0000 
I          154.08       49.73   3.0983    0.1028 
J           82.93       50.76   1.6337    0.9170 
K           98.51       49.99   1.9705    0.7506 
L          153.16       51.00   3.0031    0.1311 
M          101.13       52.35   1.9316    0.7747 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E            80.3       76.64    1.048    0.9979 
F          -123.9      102.82   -1.205    0.9924 
G           -33.4      102.82   -0.324    1.0000 
H          -130.9       67.31   -1.945    0.7666 
I           -13.9       60.40   -0.230    1.0000 
J           -85.1       61.25   -1.389    0.9748 
K           -69.5       60.61   -1.146    0.9951 
L           -14.8       61.45   -0.241    1.0000 
M           -66.9       62.58   -1.068    0.9975 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -204.2       96.94   -2.106    0.6596 
G          -113.7       96.94   -1.173    0.9940 
H          -211.2       57.93   -3.646    0.0202 
I           -94.2       49.73   -1.895    0.7965 
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J          -165.4       50.76   -3.258    0.0665 
K          -149.8       49.99   -2.996    0.1334 
L           -95.1       51.00   -1.865    0.8131 
M          -147.2       52.35   -2.811    0.2061 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of            Adjusted 
Treat    of Means  Difference   T-Value   P-Value 
G          90.500      118.73   0.76224    0.9999 
H          -7.057       89.75  -0.07863    1.0000 
I         109.946       84.69   1.29826    0.9855 
J          38.797       85.30   0.45484    1.0000 
K          54.379       84.84   0.64094    1.0000 
L         109.029       85.44   1.27609    0.9874 
M          56.994       86.25   0.66077    1.0000 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H          -97.56       89.75   -1.087    0.9970 
I           19.45       84.69    0.230    1.0000 
J          -51.70       85.30   -0.606    1.0000 
K          -36.12       84.84   -0.426    1.0000 
L           18.53       85.44    0.217    1.0000 
M          -33.51       86.25   -0.388    1.0000 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I          117.00       33.62    3.480    0.0344 
J           45.85       35.13    1.305    0.9848 
K           61.44       34.01    1.806    0.8443 
L          116.09       35.48    3.272    0.0638 
M           64.05       37.40    1.713    0.8872 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -71.15       18.74   -3.798    0.0121 
K          -55.57       16.54   -3.359    0.0496 
L           -0.92       19.37   -0.047    1.0000 
M          -52.95       22.70   -2.333    0.4963 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K           15.58       19.42   0.8022    0.9999 
L           70.23       21.89   3.2087    0.0763 
M           18.20       24.88   0.7315    0.9999 
 
 
Treat = K  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L          54.650       20.04   2.7268    0.2471 
M           2.616       23.27   0.1124    1.0000 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M          -52.03       25.36   -2.052    0.6973 
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Results for: 2000_fir 
 
           
General Linear Model: dbh (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      10  O, P, Q, S, T, U, V, W, X, Y 
 
 
Analysis of Variance for dbh (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat     9   32.343   32.343   3.594  2.34  0.017 
Error   154  236.617  236.617   1.536 
Total   163  268.960 
 
 
S = 1.23955   R-Sq = 12.03%   R-Sq(adj) = 6.88% 
 
 
Unusual Observations for dbh (cm) 
 
Obs  dbh (cm)      Fit   SE Fit  Residual  St Resid 
  1   5.90000  4.00000  0.87649   1.90000      2.17 RX 
  2   2.10000  4.00000  0.87649  -1.90000     -2.17 RX 
 18   7.00000  4.64286  0.46850   2.35714      2.05  R 
 21   2.10000  2.35000  0.87649  -0.25000     -0.29  X 
 23   2.60000  2.35000  0.87649   0.25000      0.29  X 
 43   5.80000  3.31220  0.19358   2.48780      2.03  R 
 68   6.00000  3.31220  0.19358   2.68780      2.20  R 
 80   6.70000  3.28947  0.20108   3.41053      2.79  R 
 87   6.90000  3.28947  0.20108   3.61053      2.95  R 
105   5.90000  3.28947  0.20108   2.61053      2.13  R 
119   1.60000  1.76667  0.71565  -0.16667     -0.16  X 
120   1.30000  1.76667  0.71565  -0.46667     -0.46  X 
121   2.40000  1.76667  0.71565   0.63333      0.63  X 
132   1.40000  1.40000  1.23955  -0.00000         *  X 
133   6.30000  2.96429  0.23425   3.33571      2.74  R 
152   5.70000  2.96429  0.23425   2.73571      2.25  R 
169   7.30000  3.30294  0.21258   3.99706      3.27  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
Q       7  4.643  A 
O       2  4.000  A B 
P       8  3.925  A B 
T      41  3.312  A B 
Y      34  3.303  A B 
U      38  3.289  A B 
X      28  2.964  A B 
S       2  2.350  A B 
V       3  1.767    B 
W       1  1.400  A B 
 
Means that do not share a letter are significantly different. 
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Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = O  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
P      -3.221  -0.075  3.071             (-------*-------) 
Q      -2.548   0.643  3.833               (-------*-------) 
S      -5.629  -1.650  2.329       (---------*---------) 
T      -3.569  -0.688  2.194            (------*------) 
U      -3.597  -0.711  2.176            (------*------) 
V      -5.866  -2.233  1.399      (--------*--------) 
W      -7.474  -2.600  2.274  (------------*-----------) 
X      -3.948  -1.036  1.877           (------*-------) 
Y      -3.592  -0.697  2.198            (------*------) 
                              ---------+---------+---------+------- 
                                    -4.0       0.0       4.0 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
Q      -1.342   0.718  2.7773                  (----*----) 
S      -4.721  -1.575  1.5709         (-------*-------) 
T      -2.151  -0.613  0.9252                (--*---) 
U      -2.183  -0.636  0.9124                (--*---) 
V      -4.852  -2.158  0.5356         (------*-----) 
W      -6.746  -2.525  1.6957    (----------*---------) 
X      -2.556  -0.961  0.6345               (---*---) 
Y      -2.186  -0.622  0.9416                (--*---) 
                               ---------+---------+---------+------- 
                                     -4.0       0.0       4.0 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
S      -5.483  -2.293   0.8977       (-------*-------) 
T      -2.958  -1.331   0.2967              (---*---) 
U      -2.990  -1.353   0.2833              (---*---) 
V      -5.622  -2.876  -0.1302       (------*------) 
W      -7.497  -3.243   1.0112  (----------*----------) 
X      -3.360  -1.679   0.0030             (---*---) 
Y      -2.992  -1.340   0.3117              (---*---) 
                                ---------+---------+---------+------- 
                                      -4.0       0.0       4.0 
 
 
Treat = S  subtracted from: 
 
Treat   Lower   Center  Upper  ---------+---------+---------+------- 
T      -1.919   0.9622  3.844                (------*-------) 
U      -1.947   0.9395  3.826                (------*-------) 
V      -4.216  -0.5833  3.049          (---------*--------) 
W      -5.824  -0.9500  3.924      (------------*-----------) 
X      -2.298   0.6143  3.527               (-------*------) 
Y      -1.942   0.9529  3.848                (------*-------) 
                               ---------+---------+---------+------- 
                                     -4.0       0.0       4.0 
 
 
Treat = T  subtracted from: 
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Treat   Lower  Center   Upper  ---------+---------+---------+------- 
U      -0.919  -0.023  0.8733                   (-*-) 
V      -3.926  -1.546  0.8345           (-----*-----) 
W      -5.940  -1.912  2.1153      (---------*---------) 
X      -1.323  -0.348  0.6277                  (-*--) 
Y      -0.932  -0.009  0.9137                   (-*-) 
                               ---------+---------+---------+------- 
                                     -4.0       0.0       4.0 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
V      -3.909  -1.523  0.8636           (-----*-----) 
W      -5.921  -1.889  2.1418      (---------*---------) 
X      -1.316  -0.325  0.6659                  (-*--) 
Y      -0.926   0.013  0.9528                   (-*-) 
                               ---------+---------+---------+------- 
                                     -4.0       0.0       4.0 
 
 
Treat = V  subtracted from: 
 
Treat   Lower   Center  Upper  ---------+---------+---------+------- 
W      -4.962  -0.3667  4.228         (----------*-----------) 
X      -1.220   1.1976  3.615                  (-----*-----) 
Y      -0.860   1.5363  3.933                   (-----*-----) 
                               ---------+---------+---------+------- 
                                     -4.0       0.0       4.0 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
X      -2.485   1.564  5.614               (---------*---------) 
Y      -2.134   1.903  5.940                (---------*---------) 
                              ---------+---------+---------+------- 
                                    -4.0       0.0       4.0 
 
 
Treat = X  subtracted from: 
 
Treat    Lower  Center  Upper  ---------+---------+---------+------- 
Y      -0.6768  0.3387  1.354                   (--*-) 
                               ---------+---------+---------+------- 
                                     -4.0       0.0       4.0 
 
 
Tukey Simultaneous Tests 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P          -0.075      0.9799   -0.077    1.0000 
Q           0.643      0.9938    0.647    0.9997 
S          -1.650      1.2395   -1.331    0.9449 
T          -0.688      0.8976   -0.766    0.9989 
U          -0.711      0.8993   -0.790    0.9986 
V          -2.233      1.1315   -1.974    0.6187 
W          -2.600      1.5181   -1.713    0.7867 
X          -1.036      0.9073   -1.142    0.9795 
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Y          -0.697      0.9019   -0.773    0.9989 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q           0.718      0.6415    1.119    0.9821 
S          -1.575      0.9799   -1.607    0.8428 
T          -0.613      0.4791   -1.279    0.9569 
U          -0.636      0.4822   -1.318    0.9481 
V          -2.158      0.8392   -2.572    0.2402 
W          -2.525      1.3147   -1.921    0.6552 
X          -0.961      0.4969   -1.933    0.6465 
Y          -0.622      0.4871   -1.277    0.9573 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S          -2.293      0.9938   -2.307    0.3906 
T          -1.331      0.5069   -2.625    0.2152 
U          -1.353      0.5098   -2.655    0.2021 
V          -2.876      0.8554   -3.363    0.0320 
W          -3.243      1.3251   -2.447    0.3059 
X          -1.679      0.5238   -3.205    0.0509 
Y          -1.340      0.5145   -2.604    0.2247 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T          0.9622      0.8976   1.0719    0.9867 
U          0.9395      0.8993   1.0447    0.9889 
V         -0.5833      1.1315  -0.5155    1.0000 
W         -0.9500      1.5181  -0.6258    0.9998 
X          0.6143      0.9073   0.6771    0.9996 
Y          0.9529      0.9019   1.0566    0.9880 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U          -0.023      0.2791   -0.081    1.0000 
V          -1.546      0.7414   -2.085    0.5411 
W          -1.912      1.2546   -1.524    0.8805 
X          -0.348      0.3039   -1.145    0.9791 
Y          -0.009      0.2875   -0.032    1.0000 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -1.523      0.7434   -2.049    0.5664 
W          -1.889      1.2558   -1.505    0.8885 
X          -0.325      0.3087   -1.053    0.9882 
Y           0.013      0.2926    0.046    1.0000 
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Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W         -0.3667      1.4313  -0.2562    1.0000 
X          1.1976      0.7530   1.5904    0.8509 
Y          1.5363      0.7466   2.0578    0.5599 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           1.564       1.261    1.240    0.9646 
Y           1.903       1.258    1.513    0.8851 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y          0.3387      0.3163    1.071    0.9868 
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Results for: 2000_fir 
 
 
           
General Linear Model: L=Ht-1yr (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      10  O, P, Q, S, T, U, V, W, X, Y 
 
 
Analysis of Variance for L=Ht-1yr (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat     9  29352.8  29352.8  3261.4  17.98  0.000 
Error   191  34646.9  34646.9   181.4 
Total   200  63999.7 
 
 
S = 13.4684   R-Sq = 45.86%   R-Sq(adj) = 43.31% 
 
 
Unusual Observations for L=Ht-1yr (cm) 
 
     L=Ht-1yr 
Obs      (cm)     Fit  SE Fit  Residual  St Resid 
  1    63.900  62.300   9.524     1.600      0.17 X 
  2    60.700  62.300   9.524    -1.600     -0.17 X 
 21    45.300  49.733   7.776    -4.433     -0.40 X 
 22    44.000  49.733   7.776    -5.733     -0.52 X 
 23    59.900  49.733   7.776    10.167      0.92 X 
 39    22.800  58.417   1.986   -35.617     -2.67 R 
 44    28.000  58.417   1.986   -30.417     -2.28 R 
 89     5.000  54.779   1.965   -49.779     -3.74 R 
121    44.300   8.957   3.600    35.343      2.72 R 
132    46.200  46.200  13.468    -0.000         * X 
153   108.800  55.632   2.419    53.168      4.01 R 
159    27.900  55.632   2.419   -27.732     -2.09 R 
175    27.600  55.338   2.157   -27.738     -2.09 R 
179    23.900  55.338   2.157   -31.438     -2.36 R 
187   110.000  55.338   2.157    54.662      4.11 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
O       2  62.300  A 
T      46  58.417  A 
X      31  55.632  A 
Y      39  55.338  A 
P       9  54.833  A 
U      47  54.779  A 
Q       9  54.456  A 
S       3  49.733  A 
W       1  46.200  A B 
V      14   8.957    B 
 
Means that do not share a letter are significantly different. 
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Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
P      -41.19   -7.47   26.26           (------*-----) 
Q      -41.57   -7.84   25.88           (-----*------) 
S      -51.95  -12.57   26.82         (------*-------) 
T      -35.04   -3.88   27.28            (-----*-----) 
U      -38.67   -7.52   23.63           (-----*------) 
V      -85.96  -53.34  -20.73  (-----*------) 
W      -68.94  -16.10   36.74     (----------*---------) 
X      -38.14   -6.67   24.81           (------*-----) 
Y      -38.24   -6.96   24.32           (------*-----) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
Q      -20.72   -0.38   19.96               (---*---) 
S      -33.86   -5.10   23.66            (-----*-----) 
T      -12.14    3.58   19.31                 (--*--) 
U      -15.75   -0.05   15.64                (--*--) 
V      -64.31  -45.88  -27.44      (---*---) 
W      -54.11   -8.63   36.84        (--------*--------) 
X      -15.54    0.80   17.13                (--*--) 
Y      -15.45    0.51   16.46                (--*--) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
S      -33.48   -4.72   24.04            (-----*-----) 
T      -11.76    3.96   19.69                 (--*--) 
U      -15.37    0.32   16.02                (--*--) 
V      -63.93  -45.50  -27.07      (---*---) 
W      -53.73   -8.26   37.22        (--------*--------) 
X      -15.16    1.18   17.51                (--*---) 
Y      -15.07    0.88   16.84                (--*--) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
T      -17.02    8.68   34.39                (----*----) 
U      -20.65    5.05   30.74               (----*----) 
V      -68.22  -40.78  -13.33     (-----*----) 
W      -53.35   -3.53   46.28        (---------*---------) 
X      -20.19    5.90   31.98               (----*----) 
Y      -20.24    5.61   31.45               (----*----) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Treat = T  subtracted from: 
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Treat   Lower  Center   Upper  -------+---------+---------+--------- 
U      -12.59   -3.64    5.31                (-*-) 
V      -62.63  -49.46  -36.29      (--*--) 
W      -55.83  -12.22   31.39        (--------*-------) 
X      -12.81   -2.79    7.24                (-*-) 
Y      -12.47   -3.08    6.31                 (*-) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
V      -58.96  -45.82  -32.69       (--*-) 
W      -52.18   -8.58   35.02         (-------*--------) 
X       -9.13    0.85   10.84                 (-*-) 
Y       -8.78    0.56    9.90                 (-*-) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  -------+---------+---------+--------- 
W      -7.413   37.24  81.90                  (-------*--------) 
X      32.783   46.68  60.57                          (-*--) 
Y      32.940   46.38  59.82                          (-*--) 
                              -------+---------+---------+--------- 
                                   -50         0        50 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  -------+---------+---------+--------- 
X      -34.40   9.432  53.26            (--------*--------) 
Y      -34.55   9.138  52.83            (--------*--------) 
                              -------+---------+---------+--------- 
                                   -50         0        50 
 
 
Treat = X  subtracted from: 
 
Treat   Lower   Center  Upper  -------+---------+---------+--------- 
Y      -10.67  -0.2938  10.09                 (-*-) 
                               -------+---------+---------+--------- 
                                    -50         0        50 
 
 
Tukey Simultaneous Tests 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P           -7.47      10.529   -0.709    0.9994 
Q           -7.84      10.529   -0.745    0.9992 
S          -12.57      12.295   -1.022    0.9906 
T           -3.88       9.728   -0.399    1.0000 
U           -7.52       9.724   -0.773    0.9989 
V          -53.34      10.181   -5.239    0.0000 
W          -16.10      16.495   -0.976    0.9933 
X           -6.67       9.826   -0.679    0.9996 
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Y           -6.96       9.765   -0.713    0.9994 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q           -0.38       6.349   -0.060    1.0000 
S           -5.10       8.979   -0.568    0.9999 
T            3.58       4.909    0.730    0.9993 
U           -0.05       4.900   -0.011    1.0000 
V          -45.88       5.754   -7.972    0.0000 
W           -8.63      14.197   -0.608    0.9998 
X            0.80       5.100    0.157    1.0000 
Y            0.51       4.981    0.101    1.0000 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S           -4.72       8.979   -0.526    1.0000 
T            3.96       4.909    0.807    0.9984 
U            0.32       4.900    0.066    1.0000 
V          -45.50       5.754   -7.907    0.0000 
W           -8.26      14.197   -0.582    0.9999 
X            1.18       5.100    0.231    1.0000 
Y            0.88       4.981    0.177    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T            8.68       8.026    1.082    0.9859 
U            5.05       8.020    0.629    0.9998 
V          -40.78       8.569   -4.759    0.0002 
W           -3.53      15.552   -0.227    1.0000 
X            5.90       8.144    0.724    0.9993 
Y            5.61       8.070    0.695    0.9995 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U           -3.64       2.793    -1.30    0.9520 
V          -49.46       4.111   -12.03    0.0000 
W          -12.22      13.614    -0.90    0.9964 
X           -2.79       3.130    -0.89    0.9966 
Y           -3.08       2.932    -1.05    0.9886 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -45.82       4.101   -11.17    0.0000 
W           -8.58      13.611    -0.63    0.9998 
X            0.85       3.116     0.27    1.0000 
Y            0.56       2.917     0.19    1.0000 
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Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W           37.24      13.941    2.671    0.1931 
X           46.68       4.337   10.762    0.0000 
Y           46.38       4.196   11.053    0.0000 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           9.432       13.68   0.6893    0.9996 
Y           9.138       13.64   0.6700    0.9996 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of            Adjusted 
Treat    of Means  Difference   T-Value   P-Value 
Y         -0.2938       3.241  -0.09066     1.000 
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Results for: 2000_fir 
 
  
General Linear Model: Total Ht (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      10  O, P, Q, S, T, U, V, W, X, Y 
 
 
Analysis of Variance for Total Ht (cm), using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat     9   743397   743397   82600  13.72  0.000 
Error   191  1150215  1150215    6022 
Total   200  1893612 
 
 
S = 77.6020   R-Sq = 39.26%   R-Sq(adj) = 36.40% 
 
 
Unusual Observations for Total Ht (cm) 
 
       Total 
Obs  Ht (cm)      Fit  SE Fit  Residual  St Resid 
  1  449.000  370.650  54.873    78.350      1.43 X 
  2  292.300  370.650  54.873   -78.350     -1.43 X 
  5  169.500  330.144  25.867  -160.644     -2.20 R 
 12  163.500  335.644  25.867  -172.144     -2.35 R 
 16  175.300  335.644  25.867  -160.344     -2.19 R 
 21  285.500  255.300  44.804    30.200      0.48 X 
 22  179.500  255.300  44.804   -75.800     -1.20 X 
 23  300.900  255.300  44.804    45.600      0.72 X 
 44  117.500  312.161  11.442  -194.661     -2.54 R 
 89   57.000  280.006  11.319  -223.006     -2.90 R 
105  468.000  280.006  11.319   187.994      2.45 R 
121  229.400   72.114  20.740   157.286      2.10 R 
132  224.000  224.000  77.602    -0.000         * X 
152  456.600  280.416  13.938   176.184      2.31 R 
162  112.600  280.416  13.938  -167.816     -2.20 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
O       2  370.65  A 
Q       9  335.64  A 
P       9  330.14  A 
T      46  312.16  A 
Y      39  302.63  A 
X      31  280.42  A 
U      47  280.01  A 
S       3  255.30  A 
W       1  224.00  A B 
V      14   72.11    B 
 
Means that do not share a letter are significantly different. 
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Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
P      -234.8   -40.5   153.8            (------*-------) 
Q      -229.3   -35.0   159.3            (-------*------) 
S      -342.3  -115.3   111.6       (--------*--------) 
T      -238.0   -58.5   121.1           (-------*------) 
U      -270.1   -90.6    88.8          (------*-------) 
V      -486.4  -298.5  -110.6  (------*-------) 
W      -451.1  -146.6   157.8   (-----------*-----------) 
X      -271.6   -90.2    91.1          (------*-------) 
Y      -248.2   -68.0   112.2           (------*------) 
                               ---------+---------+---------+------- 
                                     -250         0       250 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
Q      -111.7     5.5   122.7                 (---*----) 
S      -240.6   -74.8    90.9           (------*------) 
T      -108.6   -18.0    72.6                 (--*---) 
U      -140.6   -50.1    40.3               (---*---) 
V      -364.2  -258.0  -151.8      (----*---) 
W      -368.2  -106.1   155.9      (----------*---------) 
X      -143.8   -49.7    44.4               (---*---) 
Y      -119.4   -27.5    64.4                (---*---) 
                               ---------+---------+---------+------- 
                                     -250         0       250 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
S      -246.1   -80.3    85.4           (------*-----) 
T      -114.1   -23.5    67.1                (---*---) 
U      -146.1   -55.6    34.8               (---*--) 
V      -369.7  -263.5  -157.3      (---*----) 
W      -373.7  -111.6   150.4      (----------*---------) 
X      -149.3   -55.2    38.9               (---*---) 
Y      -124.9   -33.0    58.9                (---*--) 
                               ---------+---------+---------+------- 
                                     -250         0       250 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
T       -91.3    56.9  204.98                 (-----*-----) 
U      -123.3    24.7  172.73                (-----*-----) 
V      -341.3  -183.2  -25.04       (------*-----) 
W      -318.3   -31.3  255.73        (-----------*----------) 
X      -125.2    25.1  175.41                (-----*-----) 
Y      -101.6    47.3  196.26                 (-----*-----) 
                               ---------+---------+---------+------- 
                                     -250         0       250 
 
 
Treat = T  subtracted from: 
 



2014-03-26 Total height-Douglas-fir 2000 P a g e  | 3 

Treat   Lower  Center   Upper  ---------+---------+---------+------- 
U       -83.7   -32.2    19.4                  (-*-) 
V      -315.9  -240.0  -164.2        (--*--) 
W      -339.4   -88.2   163.1       (---------*----------) 
X       -89.5   -31.7    26.0                 (--*-) 
Y       -63.6    -9.5    44.6                  (--*-) 
                               ---------+---------+---------+------- 
                                     -250         0       250 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
V      -283.6  -207.9  -132.2          (--*--) 
W      -307.2   -56.0   195.2         (---------*---------) 
X       -57.1     0.4    57.9                   (-*-) 
Y       -31.2    22.6    76.5                    (-*-) 
                               ---------+---------+---------+------- 
                                     -250         0       250 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
W      -105.4   151.9  409.2                 (---------*---------) 
X       128.3   208.3  288.3                          (--*---) 
Y       153.1   230.5  308.0                           (--*--) 
                              ---------+---------+---------+------- 
                                    -250         0       250 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
X      -196.1   56.42  309.0             (---------*---------) 
Y      -173.1   78.63  330.4              (---------*---------) 
                              ---------+---------+---------+------- 
                                    -250         0       250 
 
 
Treat = X  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
Y      -37.60   22.21  82.03                   (--*-) 
                              ---------+---------+---------+------- 
                                    -250         0       250 
 
 
Tukey Simultaneous Tests 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P           -40.5       60.66   -0.668    0.9997 
Q           -35.0       60.66   -0.577    0.9999 
S          -115.3       70.84   -1.628    0.8327 
T           -58.5       56.05   -1.043    0.9891 
U           -90.6       56.03   -1.618    0.8380 
V          -298.5       58.66   -5.089    0.0001 
W          -146.6       95.04   -1.543    0.8729 
X           -90.2       56.62   -1.594    0.8497 
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Y           -68.0       56.26   -1.209    0.9702 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q             5.5       36.58    0.150    1.0000 
S           -74.8       51.73   -1.447    0.9106 
T           -18.0       28.28   -0.636    0.9998 
U           -50.1       28.24   -1.776    0.7496 
V          -258.0       33.16   -7.782    0.0000 
W          -106.1       81.80   -1.298    0.9532 
X           -49.7       29.38   -1.692    0.7985 
Y           -27.5       28.70   -0.959    0.9941 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S           -80.3       51.73   -1.553    0.8685 
T           -23.5       28.28   -0.830    0.9980 
U           -55.6       28.24   -1.970    0.6207 
V          -263.5       33.16   -7.948    0.0000 
W          -111.6       81.80   -1.365    0.9363 
X           -55.2       29.38   -1.880    0.6828 
Y           -33.0       28.70   -1.150    0.9786 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T            56.9       46.24    1.230    0.9667 
U            24.7       46.21    0.535    0.9999 
V          -183.2       49.37   -3.710    0.0100 
W           -31.3       89.61   -0.349    1.0000 
X            25.1       46.92    0.535    0.9999 
Y            47.3       46.49    1.018    0.9909 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U           -32.2       16.09    -2.00    0.6017 
V          -240.0       23.69   -10.13    0.0000 
W           -88.2       78.44    -1.12    0.9817 
X           -31.7       18.03    -1.76    0.7589 
Y            -9.5       16.89    -0.56    0.9999 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -207.9       23.63   -8.799    0.0000 
W           -56.0       78.42   -0.714    0.9994 
X             0.4       17.96    0.023    1.0000 
Y            22.6       16.81    1.346    0.9414 
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Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W           151.9       80.33    1.891    0.6752 
X           208.3       24.99    8.336    0.0000 
Y           230.5       24.18    9.534    0.0000 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           56.42       78.84   0.7155    0.9994 
Y           78.63       78.59   1.0005    0.9919 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y           22.21       18.67    1.190    0.9732 
 
 

 



2014-03-26 DBH-Pine 2000 P a g e  | 1 

Results for: 2000_pine 
 
 
          
General Linear Model: dbh (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      12  N, O, P, Q, R, S, T, U, V, W, X, Y 
 
 
Analysis of Variance for dbh (cm), using Adjusted SS for Tests 
 
Source   DF    Seq SS    Adj SS  Adj MS     F      P 
Treat    11   123.668   123.668  11.243  5.66  0.000 
Error   542  1076.886  1076.886   1.987 
Total   553  1200.554 
 
 
S = 1.40957   R-Sq = 10.30%   R-Sq(adj) = 8.48% 
 
 
Unusual Observations for dbh (cm) 
 
Obs  dbh (cm)     Fit  SE Fit  Residual  St Resid 
  1    6.2000  4.9692  0.3909    1.2308      0.91  X 
  2    3.7000  4.9692  0.3909   -1.2692     -0.94  X 
  3    3.7000  4.9692  0.3909   -1.2692     -0.94  X 
  4    5.3000  4.9692  0.3909    0.3308      0.24  X 
  5    6.0000  4.9692  0.3909    1.0308      0.76  X 
  6    2.8000  4.9692  0.3909   -2.1692     -1.60  X 
  7    3.6000  4.9692  0.3909   -1.3692     -1.01  X 
  8    4.5000  4.9692  0.3909   -0.4692     -0.35  X 
  9    5.0000  4.9692  0.3909    0.0308      0.02  X 
 10    4.0000  4.9692  0.3909   -0.9692     -0.72  X 
 11    6.1000  4.9692  0.3909    1.1308      0.83  X 
 12    6.1000  4.9692  0.3909    1.1308      0.83  X 
 13    7.6000  4.9692  0.3909    2.6308      1.94  X 
 33    8.4000  5.0760  0.2819    3.3240      2.41  R 
 39   10.1000  5.0760  0.2819    5.0240      3.64  R 
 41    2.3000  5.8793  0.2617   -3.5793     -2.58  R 
 55    2.7000  5.8793  0.2617   -3.1793     -2.30  R 
 65    8.9000  5.8793  0.2617    3.0207      2.18  R 
 73   10.1000  5.8793  0.2617    4.2207      3.05  R 
101    2.1000  4.9636  0.2454   -2.8636     -2.06  R 
113    7.9000  4.9636  0.2454    2.9364      2.12  R 
114    7.9000  4.9636  0.2454    2.9364      2.12  R 
157    8.4000  4.6968  0.2532    3.7032      2.67  R 
223    7.5000  4.6000  0.1547    2.9000      2.07  R 
252    7.4000  4.3624  0.1462    3.0376      2.17  R 
351    3.9000  3.1727  0.4250    0.7273      0.54  X 
352    3.6000  3.1727  0.4250    0.4273      0.32  X 
353    2.8000  3.1727  0.4250   -0.3727     -0.28  X 
354    6.1000  3.1727  0.4250    2.9273      2.18 RX 
362    1.2000  3.1727  0.4250   -1.9727     -1.47  X 
410    2.2000  3.1727  0.4250   -0.9727     -0.72  X 
420    2.2000  3.1727  0.4250   -0.9727     -0.72  X 
421    4.4000  3.1727  0.4250    1.2273      0.91  X 
422    3.9000  3.1727  0.4250    0.7273      0.54  X 
423    1.8000  3.1727  0.4250   -1.3727     -1.02  X 
424    2.8000  3.1727  0.4250   -0.3727     -0.28  X 
425    2.4000  2.6500  0.5755   -0.2500     -0.19  X 
437    3.8000  2.6500  0.5755    1.1500      0.89  X 
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445    1.1000  2.6500  0.5755   -1.5500     -1.20  X 
478    2.5000  2.6500  0.5755   -0.1500     -0.12  X 
479    1.9000  2.6500  0.5755   -0.7500     -0.58  X 
480    4.2000  2.6500  0.5755    1.5500      1.20  X 
547    2.1000  5.0469  0.1326   -2.9469     -2.10  R 
570    7.9000  5.0469  0.1326    2.8531      2.03  R 
578    8.7000  5.0469  0.1326    3.6531      2.60  R 
589    8.5000  5.0469  0.1326    3.4531      2.46  R 
611    7.7000  4.8253  0.1446    2.8747      2.05  R 
620    2.0000  4.8253  0.1446   -2.8253     -2.01  R 
633    2.0000  4.8253  0.1446   -2.8253     -2.01  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat    N   Mean  Grouping 
P       29  5.879  A 
O       25  5.076  A B C 
X      113  5.047  A B 
N       13  4.969  A B C D 
R       33  4.964  A B C 
Y       95  4.825    B C 
S       31  4.697  A B C D E 
T       83  4.600    B C D 
Q       22  4.473    B C D E 
U       93  4.362      C D E 
V       11  3.173        D E 
W        6  2.650          E 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = N  subtracted from: 
 
Treat   Lower  Center     Upper  --------+---------+---------+-------- 
O      -1.468   0.107   1.68134               (----*-----) 
P      -0.627   0.910   2.44705                  (----*----) 
Q      -2.107  -0.497   1.11438             (----*-----) 
R      -1.513  -0.006   1.50227               (----*----) 
S      -1.794  -0.272   1.24909              (----*----) 
T      -1.743  -0.369   1.00430              (----*---) 
U      -1.970  -0.607   0.75663             (----*----) 
V      -3.683  -1.797   0.08997        (-----*-----) 
W      -4.592  -2.319  -0.04653     (------*-------) 
X      -1.271   0.078   1.42628                (---*----) 
Y      -1.506  -0.144   1.21776               (----*---) 
                                 --------+---------+---------+-------- 
                                      -3.0       0.0       3.0 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center    Upper  --------+---------+---------+-------- 
P      -0.453   0.803   2.0600                  (----*---) 
Q      -1.949  -0.603   0.7428              (---*---) 
R      -1.333  -0.112   1.1086                (---*---) 
S      -1.617  -0.379   0.8586               (---*---) 
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T      -1.527  -0.476   0.5745               (--*---) 
U      -1.751  -0.714   0.3238              (---*--) 
V      -3.569  -1.903  -0.2372        (-----*----) 
W      -4.519  -2.426  -0.3326     (------*------) 
X      -1.047  -0.029   0.9887                 (--*--) 
Y      -1.286  -0.251   0.7843                (--*---) 
                                --------+---------+---------+-------- 
                                     -3.0       0.0       3.0 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
Q      -2.709  -1.407  -0.105           (---*----) 
R      -2.088  -0.916   0.256             (---*---) 
S      -2.372  -1.183   0.007            (---*---) 
T      -2.273  -1.279  -0.286            (---*--) 
U      -2.496  -1.517  -0.538            (--*--) 
V      -4.337  -2.707  -1.076      (----*----) 
W      -5.295  -3.229  -1.164  (------*------) 
X      -1.791  -0.832   0.126              (--*--) 
Y      -2.031  -1.054  -0.077             (--*---) 
                               --------+---------+---------+-------- 
                                    -3.0       0.0       3.0 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
R      -0.777   0.491  1.7583                 (----*---) 
S      -1.060   0.224  1.5077                (----*---) 
T      -0.977   0.127  1.2315                 (--*---) 
U      -1.202  -0.110  0.9814                (---*--) 
V      -3.000  -1.300  0.4004          (-----*----) 
W      -3.944  -1.823  0.2981       (------*------) 
X      -0.499   0.574  1.6472                  (---*--) 
Y      -0.737   0.353  1.4420                  (--*---) 
                               --------+---------+---------+-------- 
                                    -3.0       0.0       3.0 
 
 
Treat = R  subtracted from: 
 
Treat   Lower  Center    Upper  --------+---------+---------+-------- 
S      -1.419  -0.267   0.8849               (---*---) 
T      -1.311  -0.364   0.5840                (--*--) 
U      -1.534  -0.601   0.3318               (--*--) 
V      -3.394  -1.791  -0.1877         (----*----) 
W      -4.357  -2.314  -0.2700     (------*------) 
X      -0.828   0.083   0.9944                 (--*--) 
Y      -1.069  -0.138   0.7921                (---*--) 
                                --------+---------+---------+-------- 
                                     -3.0       0.0       3.0 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center    Upper  --------+---------+---------+-------- 
T      -1.066  -0.097  0.87250                (---*--) 
U      -1.289  -0.334  0.62059                (--*--) 
V      -3.140  -1.524  0.09202          (----*----) 
W      -4.101  -2.047  0.00702      (------*------) 
X      -0.583   0.350  1.28376                  (--*--) 
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Y      -0.824   0.128  1.08097                 (--*---) 
                                --------+---------+---------+-------- 
                                     -3.0       0.0       3.0 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center     Upper  --------+---------+---------+-------- 
U      -0.933  -0.238   0.45769                 (-*--) 
V      -2.905  -1.427   0.05027          (----*----) 
W      -3.897  -1.950  -0.00333       (-----*------) 
X      -0.219   0.447   1.11258                   (-*--) 
Y      -0.467   0.225   0.91713                  (--*-) 
                                 --------+---------+---------+-------- 
                                      -3.0       0.0       3.0 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
V      -2.658  -1.190  0.2786           (----*----) 
W      -3.652  -1.712  0.2272        (-----*------) 
X       0.040   0.685  1.3292                    (-*-) 
Y      -0.209   0.463  1.1346                   (--*-) 
                               --------+---------+---------+-------- 
                                    -3.0       0.0       3.0 
 
 
Treat = V  subtracted from: 
 
Treat   Lower   Center  Upper  --------+---------+---------+-------- 
W      -2.860  -0.5227  1.814          (-------*-------) 
X       0.420   1.8742  3.329                     (----*----) 
Y       0.186   1.6525  3.119                     (----*---) 
                               --------+---------+---------+-------- 
                                    -3.0       0.0       3.0 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  --------+---------+---------+-------- 
X      0.4677   2.397  4.326                      (-----*-----) 
Y      0.2369   2.175  4.114                     (-----*------) 
                              --------+---------+---------+-------- 
                                   -3.0       0.0       3.0 
 
 
Treat = X  subtracted from: 
 
Treat    Lower   Center   Upper  --------+---------+---------+-------- 
Y      -0.8626  -0.2216  0.4193                 (-*-) 
                                 --------+---------+---------+-------- 
                                      -3.0       0.0       3.0 
 
 
Tukey Simultaneous Tests 
Response Variable dbh (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = N  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O           0.107      0.4820    0.222    1.0000 
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P           0.910      0.4705    1.934    0.7376 
Q          -0.497      0.4931   -1.007    0.9976 
R          -0.006      0.4616   -0.012    1.0000 
S          -0.272      0.4658   -0.585    1.0000 
T          -0.369      0.4204   -0.878    0.9993 
U          -0.607      0.4174   -1.454    0.9525 
V          -1.797      0.5775   -3.111    0.0797 
W          -2.319      0.6957   -3.334    0.0408 
X           0.078      0.4128    0.188    1.0000 
Y          -0.144      0.4168   -0.345    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P           0.803      0.3847    2.088    0.6314 
Q          -0.603      0.4121   -1.464    0.9502 
R          -0.112      0.3737   -0.301    1.0000 
S          -0.379      0.3789   -1.001    0.9977 
T          -0.476      0.3216   -1.480    0.9462 
U          -0.714      0.3176   -2.247    0.5148 
V          -1.903      0.5100   -3.732    0.0104 
W          -2.426      0.6408   -3.786    0.0085 
X          -0.029      0.3115   -0.093    1.0000 
Y          -0.251      0.3168   -0.791    0.9997 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q          -1.407      0.3985   -3.529    0.0213 
R          -0.916      0.3588   -2.552    0.3074 
S          -1.183      0.3642   -3.247    0.0533 
T          -1.279      0.3041   -4.207    0.0016 
U          -1.517      0.2998   -5.060    0.0000 
V          -2.707      0.4991   -5.423    0.0000 
W          -3.229      0.6322   -5.108    0.0000 
X          -0.832      0.2934   -2.837    0.1645 
Y          -1.054      0.2990   -3.525    0.0217 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
R           0.491      0.3880    1.265    0.9833 
S           0.224      0.3929    0.570    1.0000 
T           0.127      0.3380    0.377    1.0000 
U          -0.110      0.3342   -0.330    1.0000 
V          -1.300      0.5205   -2.498    0.3413 
W          -1.823      0.6492   -2.808    0.1765 
X           0.574      0.3285    1.748    0.8458 
Y           0.353      0.3335    1.057    0.9963 
 
 
Treat = R  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S          -0.267      0.3526   -0.757    0.9998 
T          -0.364      0.2901   -1.254    0.9845 
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U          -0.601      0.2856   -2.105    0.6190 
V          -1.791      0.4907   -3.649    0.0140 
W          -2.314      0.6256   -3.698    0.0117 
X           0.083      0.2789    0.299    1.0000 
Y          -0.138      0.2848   -0.486    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T          -0.097      0.2967   -0.326    1.0000 
U          -0.334      0.2923   -1.144    0.9927 
V          -1.524      0.4947   -3.081    0.0868 
W          -2.047      0.6287   -3.256    0.0520 
X           0.350      0.2858    1.225    0.9871 
Y           0.128      0.2916    0.441    1.0000 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U          -0.238      0.2128   -1.116    0.9940 
V          -1.427      0.4523   -3.156    0.0701 
W          -1.950      0.5959   -3.272    0.0493 
X           0.447      0.2038    2.193    0.5546 
Y           0.225      0.2118    1.064    0.9961 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -1.190      0.4494   -2.647    0.2535 
W          -1.712      0.5937   -2.884    0.1464 
X           0.685      0.1974    3.469    0.0262 
Y           0.463      0.2056    2.251    0.5119 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W         -0.5227      0.7154  -0.7307    0.9999 
X          1.8742      0.4452   4.2097    0.0016 
Y          1.6525      0.4489   3.6810    0.0125 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           2.397      0.5905    4.059    0.0029 
Y           2.175      0.5933    3.666    0.0132 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y         -0.2216      0.1962   -1.130    0.9934 
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Results for: 2000_pine 
 
         
General Linear Model: L=Ht-1yr (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      12  N, O, P, Q, R, S, T, U, V, W, X, Y 
 
 
Analysis of Variance for L=Ht-1yr (cm), using Adjusted SS for Tests 
 
Source   DF  Seq SS  Adj SS  Adj MS      F      P 
Treat    11  174716  174716   15883  91.29  0.000 
Error   689  119881  119881     174 
Total   700  294597 
 
 
S = 13.1906   R-Sq = 59.31%   R-Sq(adj) = 58.66% 
 
 
Unusual Observations for L=Ht-1yr (cm) 
 
     L=Ht-1yr 
Obs      (cm)      Fit  SE Fit  Residual  St Resid 
  1   62.3000  48.0615  3.6584   14.2385      1.12  X 
  2   53.1000  48.0615  3.6584    5.0385      0.40  X 
  3   40.5000  48.0615  3.6584   -7.5615     -0.60  X 
  4   52.2000  48.0615  3.6584    4.1385      0.33  X 
  5   59.7000  48.0615  3.6584   11.6385      0.92  X 
  6   50.0000  48.0615  3.6584    1.9385      0.15  X 
  7   51.3000  48.0615  3.6584    3.2385      0.26  X 
  8   59.3000  48.0615  3.6584   11.2385      0.89  X 
  9   21.7000  48.0615  3.6584  -26.3615     -2.08 RX 
 10   42.8000  48.0615  3.6584   -5.2615     -0.42  X 
 11   35.4000  48.0615  3.6584  -12.6615     -1.00  X 
 12   63.4000  48.0615  3.6584   15.3385      1.21  X 
 13   33.1000  48.0615  3.6584  -14.9615     -1.18  X 
 34   24.7000  52.6269  2.5869  -27.9269     -2.16  R 
 45   10.8000  39.4265  2.2622  -28.6265     -2.20  R 
 48   12.0000  39.4265  2.2622  -27.4265     -2.11  R 
 49    7.5000  39.4265  2.2622  -31.9265     -2.46  R 
 51   11.0000  39.4265  2.2622  -28.4265     -2.19  R 
 54   66.0000  39.4265  2.2622   26.5735      2.04  R 
 63   84.7000  39.4265  2.2622   45.2735      3.48  R 
 71   10.6000  39.4265  2.2622  -28.8265     -2.22  R 
 88   67.9000  41.3217  2.7504   26.5783      2.06  R 
 93   72.2000  41.3217  2.7504   30.8783      2.39  R 
117   21.8000  49.8242  2.2962  -28.0242     -2.16  R 
161   13.0000  50.0034  1.4142  -37.0034     -2.82  R 
176   22.4000  50.0034  1.4142  -27.6034     -2.10  R 
185   20.8000  50.0034  1.4142  -29.2034     -2.23  R 
210   17.1000  50.0034  1.4142  -32.9034     -2.51  R 
219   97.7000  50.0034  1.4142   47.6966      3.64  R 
231   77.8000  50.0034  1.4142   27.7966      2.12  R 
255   12.1000  48.0560  1.3191  -35.9560     -2.74  R 
316   77.5000  48.0560  1.3191   29.4440      2.24  R 
328   89.0000  48.0560  1.3191   40.9440      3.12  R 
340   18.7000  48.0560  1.3191  -29.3560     -2.24  R 
347   81.2000  48.0560  1.3191   33.1440      2.53  R 
351   64.9000  11.0849  1.5438   53.8151      4.11  R 
352   48.8000  11.0849  1.5438   37.7151      2.88  R 
353   47.9000  11.0849  1.5438   36.8151      2.81  R 
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354   49.3000  11.0849  1.5438   38.2151      2.92  R 
410   43.6000  11.0849  1.5438   32.5151      2.48  R 
421   50.6000  11.0849  1.5438   39.5151      3.02  R 
422   61.7000  11.0849  1.5438   50.6151      3.86  R 
424   58.8000  11.0849  1.5438   47.7151      3.64  R 
425   39.4000   9.2104  1.6115   30.1896      2.31  R 
437   58.2000   9.2104  1.6115   48.9896      3.74  R 
445   42.6000   9.2104  1.6115   33.3896      2.55  R 
498   88.3000  53.3781  1.2354   34.9219      2.66  R 
514   84.4000  53.3781  1.2354   31.0219      2.36  R 
525    6.6000  53.3781  1.2354  -46.7781     -3.56  R 
568   87.0000  53.3781  1.2354   33.6219      2.56  R 
585   15.8000  53.3781  1.2354  -37.5781     -2.86  R 
609   94.8000  46.9130  1.3191   47.8870      3.65  R 
641   19.5000  46.9130  1.3191  -27.4130     -2.09  R 
642    0.0000  46.9130  1.3191  -46.9130     -3.57  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat    N    Mean  Grouping 
X      114  53.378  A 
O       26  52.627  A B 
T       87  50.003  A B 
R       33  49.824  A B C 
S       31  48.768  A B C 
N       13  48.062  A B C 
U      100  48.056  A B 
Y      100  46.913    B C 
Q       23  41.322    B C 
P       34  39.426      C 
V       73  11.085        D 
W       67   9.210        D 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = N  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
O      -10.07    4.57   19.20                 (----*---) 
P      -22.69   -8.64    5.42            (----*----) 
Q      -21.69   -6.74    8.21             (----*----) 
R      -12.35    1.76   15.87                (----*---) 
S      -13.53    0.71   14.94               (----*----) 
T      -10.87    1.94   14.76                (----*---) 
U      -12.71   -0.01   12.70                (---*---) 
V      -49.95  -36.98  -24.00   (----*---) 
W      -51.91  -38.85  -25.79   (---*---) 
X       -7.30    5.32   17.93                  (---*---) 
Y      -13.85   -1.15   11.56               (----*---) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = O  subtracted from: 
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Treat   Lower  Center   Upper  --------+---------+---------+-------- 
P      -24.43  -13.20   -1.97            (---*--) 
Q      -23.64  -11.31    1.03            (---*---) 
R      -14.10   -2.80    8.50               (---*---) 
S      -15.32   -3.86    7.60               (---*---) 
T      -12.25   -2.62    7.01                (--*--) 
U      -14.06   -4.57    4.92               (--*---) 
V      -51.38  -41.54  -31.70   (--*--) 
W      -53.37  -43.42  -33.46  (---*--) 
X       -8.61    0.75   10.12                 (--*--) 
Y      -15.20   -5.71    3.77               (--*--) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
Q       -9.74    1.90   13.53                 (---*---) 
R       -0.13   10.40   20.93                    (--*---) 
S       -1.36    9.34   20.04                    (--*---) 
T        1.86   10.58   19.29                     (--*-) 
U        0.07    8.63   17.18                    (--*--) 
V      -37.29  -28.34  -19.39        (--*--) 
W      -39.29  -30.22  -21.14       (--*--) 
X        5.53   13.95   22.37                      (--*-) 
Y       -1.07    7.49   16.04                    (-*--) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
R       -3.20    8.50   20.21                   (---*---) 
S       -4.41    7.45   19.30                   (--*---) 
T       -1.42    8.68   18.79                    (--*--) 
U       -3.23    6.73   16.70                   (--*---) 
V      -40.54  -30.24  -19.93      (---*--) 
W      -42.53  -32.11  -21.70      (--*---) 
X        2.21   12.06   21.91                     (--*--) 
Y       -4.37    5.59   15.56                   (--*--) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = R  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
S      -11.83   -1.06    9.72                (---*--) 
T       -8.63    0.18    8.99                 (--*--) 
U      -10.42   -1.77    6.88                 (-*--) 
V      -47.78  -38.74  -29.70    (--*--) 
W      -49.78  -40.61  -31.45   (--*---) 
X       -4.96    3.55   12.07                  (--*--) 
Y      -11.56   -2.91    5.74                (--*--) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 



2014-03-26 Leader height-Pine 2000 P a g e  | 4 

T       -7.78    1.24   10.25                 (--*--) 
U       -9.57   -0.71    8.15                 (--*--) 
V      -46.92  -37.68  -28.45    (--*---) 
W      -48.92  -39.56  -30.20    (--*--) 
X       -4.12    4.61   13.34                   (--*-) 
Y      -10.71   -1.85    7.00                (--*--) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
U       -8.27   -1.95    4.37                 (-*-) 
V      -45.76  -38.92  -32.08     (-*-) 
W      -47.80  -40.79  -33.79    (-*--) 
X       -2.76    3.37    9.51                   (-*-) 
Y       -9.41   -3.09    3.23                 (-*-) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
V      -43.60  -36.97  -30.34     (--*-) 
W      -45.65  -38.85  -32.04     (-*-) 
X       -0.58    5.32   11.23                    (-*-) 
Y       -7.24   -1.14    4.95                  (-*-) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
W      -9.165  -1.874   5.416                 (-*--) 
X      35.834  42.293  48.753                                (-*-) 
Y      29.194  35.828  42.462                              (-*-) 
                               --------+---------+---------+-------- 
                                     -30         0        30 
 
 
Treat = W  subtracted from: 
 
Treat  Lower  Center  Upper  --------+---------+---------+-------- 
X      37.53   44.17  50.80                                 (-*-) 
Y      30.90   37.70  44.51                              (--*-) 
                             --------+---------+---------+-------- 
                                   -30         0        30 
 
 
Treat = X  subtracted from: 
 
Treat   Lower  Center    Upper  --------+---------+---------+-------- 
Y      -12.37  -6.465  -0.5611                (-*-) 
                                --------+---------+---------+-------- 
                                      -30         0        30 
 
 
Tukey Simultaneous Tests 
Response Variable L=Ht-1yr (cm) 
All Pairwise Comparisons among Levels of Treat 
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Treat = N  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O            4.57       4.481    1.019    0.9973 
P           -8.64       4.301   -2.008    0.6885 
Q           -6.74       4.577   -1.473    0.9481 
R            1.76       4.319    0.408    1.0000 
S            0.71       4.359    0.162    1.0000 
T            1.94       3.922    0.495    1.0000 
U           -0.01       3.889   -0.001    1.0000 
V          -36.98       3.971   -9.312    0.0000 
W          -38.85       3.998   -9.719    0.0000 
X            5.32       3.861    1.377    0.9680 
Y           -1.15       3.889   -0.295    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P          -13.20       3.436    -3.84    0.0069 
Q          -11.31       3.776    -2.99    0.1101 
R           -2.80       3.459    -0.81    0.9997 
S           -3.86       3.508    -1.10    0.9947 
T           -2.62       2.948    -0.89    0.9992 
U           -4.57       2.904    -1.57    0.9186 
V          -41.54       3.013   -13.79    0.0000 
W          -43.42       3.048   -14.25    0.0000 
X            0.75       2.867     0.26    1.0000 
Y           -5.71       2.904    -1.97    0.7156 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q            1.90       3.561     0.53    1.0000 
R           10.40       3.223     3.23    0.0569 
S            9.34       3.276     2.85    0.1587 
T           10.58       2.668     3.96    0.0042 
U            8.63       2.619     3.30    0.0460 
V          -28.34       2.739   -10.35    0.0000 
W          -30.22       2.777   -10.88    0.0000 
X           13.95       2.578     5.41    0.0000 
Y            7.49       2.619     2.86    0.1559 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
R            8.50       3.583     2.37    0.4245 
S            7.45       3.630     2.05    0.6579 
T            8.68       3.093     2.81    0.1768 
U            6.73       3.050     2.21    0.5440 
V          -30.24       3.154    -9.59    0.0000 
W          -32.11       3.188   -10.07    0.0000 
X           12.06       3.015     4.00    0.0037 
Y            5.59       3.050     1.83    0.8000 
 
 
Treat = R  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S           -1.06       3.299    -0.32    1.0000 
T            0.18       2.697     0.07    1.0000 
U           -1.77       2.648    -0.67    1.0000 
V          -38.74       2.767   -14.00    0.0000 
W          -40.61       2.805   -14.48    0.0000 
X            3.55       2.607     1.36    0.9703 
Y           -2.91       2.648    -1.10    0.9948 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T            1.24       2.759     0.45    1.0000 
U           -0.71       2.712    -0.26    1.0000 
V          -37.68       2.828   -13.33    0.0000 
W          -39.56       2.865   -13.81    0.0000 
X            4.61       2.672     1.73    0.8568 
Y           -1.85       2.712    -0.68    0.9999 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U           -1.95       1.934    -1.01    0.9976 
V          -38.92       2.094   -18.59    0.0000 
W          -40.79       2.144   -19.03    0.0000 
X            3.37       1.878     1.80    0.8201 
Y           -3.09       1.934    -1.60    0.9103 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -36.97       2.031   -18.21    0.0000 
W          -38.85       2.083   -18.65    0.0000 
X            5.32       1.807     2.94    0.1254 
Y           -1.14       1.865    -0.61    1.0000 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W          -1.874       2.232  -0.8399    0.9996 
X          42.293       1.977  21.3894    0.0000 
Y          35.828       2.031  17.6440    0.0000 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           44.17       2.031    21.75    0.0000 
Y           37.70       2.083    18.10    0.0000 
 
 
Treat = X  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y          -6.465       1.807   -3.577    0.0181 
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Results for: 2000_pine 
  
General Linear Model: Total Ht (cm) versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      12  N, O, P, Q, R, S, T, U, V, W, X, Y 
 
 
Analysis of Variance for Total Ht (cm), using Adjusted SS for Tests 
 
Source   DF    Seq SS   Adj SS  Adj MS       F      P 
Treat    11   6756048  6756048  614186  117.51  0.000 
Error   688   3595978  3595978    5227 
Total   699  10352026 
 
 
S = 72.2960   R-Sq = 65.26%   R-Sq(adj) = 64.71% 
 
 
Unusual Observations for Total Ht (cm) 
 
       Total 
Obs  Ht (cm)      Fit  SE Fit  Residual  St Resid 
  1  406.100  338.992  20.051    67.108      0.97 X 
  2  263.900  338.992  20.051   -75.092     -1.08 X 
  3  286.000  338.992  20.051   -52.992     -0.76 X 
  4  359.600  338.992  20.051    20.608      0.30 X 
  5  410.500  338.992  20.051    71.508      1.03 X 
  6  256.300  338.992  20.051   -82.692     -1.19 X 
  7  310.700  338.992  20.051   -28.292     -0.41 X 
  8  346.600  338.992  20.051     7.608      0.11 X 
  9  268.900  338.992  20.051   -70.092     -1.01 X 
 10  304.800  338.992  20.051   -34.192     -0.49 X 
 11  365.700  338.992  20.051    26.708      0.38 X 
 12  413.200  338.992  20.051    74.208      1.07 X 
 13  414.600  338.992  20.051    75.608      1.09 X 
 33  519.700  335.931  14.178   183.769      2.59 R 
 35  188.400  335.931  14.178  -147.531     -2.08 R 
 39  523.300  335.931  14.178   187.369      2.64 R 
 45  124.000  340.106  12.399  -216.106     -3.03 R 
 48   99.000  340.106  12.399  -241.106     -3.39 R 
 49  113.000  340.106  12.399  -227.106     -3.19 R 
 50  120.000  340.106  12.399  -220.106     -3.09 R 
 51  119.000  340.106  12.399  -221.106     -3.10 R 
 63  506.700  340.106  12.399   166.594      2.34 R 
 65  548.000  340.106  12.399   207.894      2.92 R 
 73  504.200  340.106  12.399   164.094      2.30 R 
161   97.000  315.630   7.751  -218.630     -3.04 R 
166  141.500  315.630   7.751  -174.130     -2.42 R 
171  137.600  315.630   7.751  -178.030     -2.48 R 
176   83.600  315.630   7.751  -232.030     -3.23 R 
187  124.000  315.630   7.751  -191.630     -2.67 R 
246  463.900  315.630   7.751   148.270      2.06 R 
255  144.500  312.029   7.230  -167.529     -2.33 R 
263  156.200  312.029   7.230  -155.829     -2.17 R 
351  300.500   85.241   8.462   215.259      3.00 R 
352  261.800   85.241   8.462   176.559      2.46 R 
353  261.600   85.241   8.462   176.359      2.46 R 
354  353.800   85.241   8.462   268.559      3.74 R 
421  342.400   85.241   8.462   257.159      3.58 R 
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422  321.700   85.241   8.462   236.459      3.29 R 
424  282.400   85.241   8.462   197.159      2.75 R 
425  285.400   77.204   8.832   208.196      2.90 R 
437  299.000   77.204   8.832   221.796      3.09 R 
478  241.600   77.204   8.832   164.396      2.29 R 
479  227.400   77.204   8.832   150.196      2.09 R 
480  251.700   77.204   8.832   174.496      2.43 R 
549  156.900  337.908   6.771  -181.008     -2.51 R 
577  539.200  337.908   6.771   201.292      2.80 R 
644  171.200  333.192   7.266  -161.992     -2.25 R 
651  169.000  333.192   7.266  -164.192     -2.28 R 
670  180.500  333.192   7.266  -152.692     -2.12 R 
684  120.900  333.192   7.266  -212.292     -2.95 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat    N    Mean  Grouping 
P       34  340.11  A 
N       13  338.99  A 
X      114  337.91  A 
O       26  335.93  A 
Y       99  333.19  A 
R       33  324.08  A 
S       31  316.19  A 
T       87  315.63  A 
U      100  312.03  A 
Q       23  300.60  A 
V       73   85.24    B 
W       67   77.20    B 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = N  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
O       -83.3    -3.1    77.2               (---*---) 
P       -75.9     1.1    78.1               (---*---) 
Q      -120.3   -38.4    43.6             (---*---) 
R       -92.2   -14.9    62.4              (---*---) 
S      -100.8   -22.8    55.2              (---*---) 
T       -93.6   -23.4    46.9              (---*--) 
U       -96.6   -27.0    42.7              (---*--) 
V      -324.8  -253.8  -182.7   (--*---) 
W      -333.4  -261.8  -190.2  (---*--) 
X       -70.2    -1.1    68.1               (---*--) 
Y       -75.5    -5.8    63.9               (---*--) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
P       -57.4     4.2    65.7                (--*--) 
Q      -102.9   -35.3    32.3              (--*---) 
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R       -73.8   -11.8    50.1               (--*---) 
S       -82.5   -19.7    43.1               (--*--) 
T       -73.1   -20.3    32.5               (--*--) 
U       -75.9   -23.9    28.1               (--*-) 
V      -304.6  -250.7  -196.7    (-*--) 
W      -313.3  -258.7  -204.2   (--*--) 
X       -49.4     2.0    53.3                 (-*--) 
Y       -54.8    -2.7    49.3                (--*-) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
Q      -103.3   -39.5    24.3              (--*--) 
R       -73.7   -16.0    41.7               (--*--) 
S       -82.6   -23.9    34.7               (--*--) 
T       -72.2   -24.5    23.3               (--*-) 
U       -75.0   -28.1    18.8               (--*-) 
V      -303.9  -254.9  -205.8    (-*--) 
W      -312.6  -262.9  -213.2   (--*-) 
X       -48.3    -2.2    44.0                 (-*-) 
Y       -53.9    -6.9    40.0                (--*-) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
R       -40.7    23.5    87.6                 (--*--) 
S       -49.4    15.6    80.6                 (--*--) 
T       -40.3    15.0    70.4                 (--*--) 
U       -43.2    11.4    66.0                 (--*-) 
V      -271.8  -215.4  -158.9     (--*--) 
W      -280.5  -223.4  -166.3     (--*--) 
X       -16.7    37.3    91.3                  (--*--) 
Y       -22.1    32.6    87.3                  (--*-) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = R  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
S       -67.0    -7.9    51.2                (--*--) 
T       -56.7    -8.5    39.8                (--*-) 
U       -59.5   -12.1    35.4                (-*--) 
V      -288.4  -238.8  -189.3     (-*--) 
W      -297.1  -246.9  -196.7    (--*-) 
X       -32.9    13.8    60.5                 (--*-) 
Y       -38.4     9.1    56.6                 (-*--) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
T       -50.0    -0.6    48.8                 (-*-) 
U       -52.7    -4.2    44.4                (--*-) 
V      -281.6  -230.9  -180.3     (-*--) 
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W      -290.3  -239.0  -187.7    (--*--) 
X       -26.1    21.7    69.6                  (-*-) 
Y       -31.6    17.0    65.6                 (--*-) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
U       -38.2    -3.6    31.0                 (-*-) 
V      -267.9  -230.4  -192.9      (*-) 
W      -276.8  -238.4  -200.0     (-*-) 
X       -11.3    22.3    55.9                  (-*-) 
Y       -17.1    17.6    52.3                  (-*-) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
V      -263.1  -226.8  -190.4      (-*) 
W      -272.1  -234.8  -197.5     (-*-) 
X        -6.5    25.9    58.2                   (*-) 
Y       -12.3    21.2    54.6                  (-*-) 
                               -------+---------+---------+--------- 
                                   -200         0       200 
 
 
Treat = V  subtracted from: 
 
Treat   Lower   Center   Upper  -------+---------+---------+--------- 
W      -47.99   -8.037   31.92                 (-*-) 
X      217.26  252.667  288.07                              (-*) 
Y      211.52  247.951  284.39                              (*-) 
                                -------+---------+---------+--------- 
                                    -200         0       200 
 
 
Treat = W  subtracted from: 
 
Treat  Lower  Center  Upper  -------+---------+---------+--------- 
X      224.3   260.7  297.1                              (-*-) 
Y      218.6   256.0  293.4                              (-*-) 
                             -------+---------+---------+--------- 
                                 -200         0       200 
 
 
Treat = X  subtracted from: 
 
Treat   Lower  Center  Upper  -------+---------+---------+--------- 
Y      -37.16  -4.716  27.73                 (-*) 
                              -------+---------+---------+--------- 
                                  -200         0       200 
 
 
Tukey Simultaneous Tests 
Response Variable Total Ht (cm) 
All Pairwise Comparisons among Levels of Treat 
Treat = N  subtracted from: 
 
       Difference       SE of           Adjusted 
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Treat    of Means  Difference  T-Value   P-Value 
O            -3.1       24.56    -0.12    1.0000 
P             1.1       23.58     0.05    1.0000 
Q           -38.4       25.09    -1.53    0.9324 
R           -14.9       23.67    -0.63    1.0000 
S           -22.8       23.89    -0.95    0.9985 
T           -23.4       21.50    -1.09    0.9953 
U           -27.0       21.31    -1.27    0.9833 
V          -253.8       21.76   -11.66    0.0000 
W          -261.8       21.91   -11.95    0.0000 
X            -1.1       21.16    -0.05    1.0000 
Y            -5.8       21.33    -0.27    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P             4.2       18.83     0.22    1.0000 
Q           -35.3       20.69    -1.71    0.8654 
R           -11.8       18.96    -0.62    1.0000 
S           -19.7       19.23    -1.03    0.9971 
T           -20.3       16.16    -1.26    0.9842 
U           -23.9       15.92    -1.50    0.9405 
V          -250.7       16.51   -15.18    0.0000 
W          -258.7       16.70   -15.49    0.0000 
X             2.0       15.71     0.13    1.0000 
Y            -2.7       15.93    -0.17    1.0000 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q           -39.5       19.52    -2.02    0.6770 
R           -16.0       17.67    -0.91    0.9991 
S           -23.9       17.95    -1.33    0.9751 
T           -24.5       14.62    -1.67    0.8803 
U           -28.1       14.35    -1.96    0.7233 
V          -254.9       15.01   -16.98    0.0000 
W          -262.9       15.22   -17.27    0.0000 
X            -2.2       14.13    -0.16    1.0000 
Y            -6.9       14.37    -0.48    1.0000 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
R            23.5       19.64     1.20    0.9894 
S            15.6       19.90     0.78    0.9998 
T            15.0       16.95     0.89    0.9993 
U            11.4       16.72     0.68    0.9999 
V          -215.4       17.29   -12.46    0.0000 
W          -223.4       17.47   -12.79    0.0000 
X            37.3       16.53     2.26    0.5074 
Y            32.6       16.73     1.95    0.7290 
 
 
Treat = R  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
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S            -7.9       18.08    -0.44    1.0000 
T            -8.5       14.78    -0.57    1.0000 
U           -12.1       14.51    -0.83    0.9996 
V          -238.8       15.17   -15.75    0.0000 
W          -246.9       15.38   -16.06    0.0000 
X            13.8       14.29     0.97    0.9983 
Y             9.1       14.53     0.63    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T            -0.6       15.12    -0.04    1.0000 
U            -4.2       14.86    -0.28    1.0000 
V          -230.9       15.50   -14.90    0.0000 
W          -239.0       15.70   -15.22    0.0000 
X            21.7       14.64     1.48    0.9455 
Y            17.0       14.88     1.14    0.9927 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U            -3.6       10.60    -0.34    1.0000 
V          -230.4       11.48   -20.08    0.0000 
W          -238.4       11.75   -20.29    0.0000 
X            22.3       10.29     2.16    0.5756 
Y            17.6       10.62     1.65    0.8891 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -226.8      11.130   -20.38    0.0000 
W          -234.8      11.414   -20.57    0.0000 
X            25.9       9.905     2.61    0.2723 
Y            21.2      10.250     2.06    0.6483 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W          -8.037       12.23  -0.6570    1.0000 
X         252.667       10.84  23.3145    0.0000 
Y         247.951       11.15  22.2314    0.0000 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           260.7       11.13    23.43    0.0000 
Y           256.0       11.44    22.38    0.0000 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
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Y          -4.716       9.932  -0.4748     1.000 
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Species: Douglas-fir 
 
 
General Linear Model: SI(m) 50 GI versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      23  A, B, C, D, E, F, G, H, I, J, K, L, M, O, P, Q, S, T, U, 
                       V, W, X, Y 
 
 
Analysis of Variance for SI(m) 50 GI, using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    22  1976.64  1976.64   89.85  7.22  0.000 
Error   408  5076.58  5076.58   12.44 
Total   430  7053.22 
 
 
S = 3.52741   R-Sq = 28.02%   R-Sq(adj) = 24.14% 
 
 
Unusual Observations for SI(m) 50 GI 
 
Obs  SI(m) 50 GI      Fit  SE Fit  Residual  St Resid 
  1      23.1700  20.8800  2.0365    2.2900      0.80 X 
  2      19.2000  20.8800  2.0365   -1.6800     -0.58 X 
  4      20.2700  20.8800  2.0365   -0.6100     -0.21 X 
 48       9.1100  18.1950  1.0183   -9.0850     -2.69 R 
 53       7.3600  18.1950  1.0183  -10.8350     -3.21 R 
 57      25.7300  18.1950  1.0183    7.5350      2.23 R 
 63      29.7800  18.1950  1.0183   11.5850      3.43 R 
120      12.0700  19.1855  0.7888   -7.1155     -2.07 R 
125      11.6300  19.1855  0.7888   -7.5555     -2.20 R 
130      10.9100  19.1855  0.7888   -8.2755     -2.41 R 
132      29.0900  19.1855  0.7888    9.9045      2.88 R 
137      26.7400  19.1855  0.7888    7.5545      2.20 R 
161      12.1400  23.0694  0.6335  -10.9294     -3.15 R 
163      14.4600  23.0694  0.6335   -8.6094     -2.48 R 
183      15.8200  23.7132  0.6666   -7.8932     -2.28 R 
185      15.8700  23.7132  0.6666   -7.8432     -2.26 R 
193      30.9300  23.7132  0.6666    7.2168      2.08 R 
196      32.2400  23.7132  0.6666    8.5268      2.46 R 
197      30.8100  23.7132  0.6666    7.0968      2.05 R 
286      27.1600  24.8200  1.7637    2.3400      0.77 X 
287      24.8500  24.8200  1.7637    0.0300      0.01 X 
288      25.7000  24.8200  1.7637    0.8800      0.29 X 
290      21.5700  24.8200  1.7637   -3.2500     -1.06 X 
291      24.9200  27.7950  2.4943   -2.8750     -1.15 X 
292      30.6700  27.7950  2.4943    2.8750      1.15 X 
311      24.4000  23.8567  2.0365    0.5433      0.19 X 
312      21.2700  23.8567  2.0365   -2.5867     -0.90 X 
313      25.9000  23.8567  2.0365    2.0433      0.71 X 
329      17.7200  26.6580  0.5258   -8.9380     -2.56 R 
330      19.3100  26.6580  0.5258   -7.3480     -2.11 R 
350      19.1100  26.6580  0.5258   -7.5480     -2.16 R 
361      36.2600  26.5549  0.5145    9.7051      2.78 R 
410      19.2500  17.2200  2.4943    2.0300      0.81 X 
411      15.1900  17.2200  2.4943   -2.0300     -0.81 X 
422      22.4200  22.4200  3.5274    0.0000         * X 
426      36.7100  25.4813  0.6440   11.2287      3.24 R 
449      16.9800  25.4813  0.6440   -8.5013     -2.45 R 
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466      13.5200  25.7731  0.5648  -12.2531     -3.52 R 
469      18.7800  25.7731  0.5648   -6.9931     -2.01 R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
O       2  27.79  A B C D E F 
T      45  26.66  A 
U      47  26.55  A 
P       9  26.42  A B     E F 
D      29  25.96  A B     E F 
Y      39  25.77  A B     E F 
X      30  25.48  A B     E F 
Q       9  25.46  A B     E F 
E      25  25.20  A B     E F 
J      10  24.92  A B     E F 
M       4  24.82  A B C D E F 
I      31  24.82  A B     E F 
K      11  24.04  A B     E F 
S       3  23.86  A B C D E F 
L       8  23.75  A B C D E F 
H      28  23.71  A B     E F 
B      32  23.14            F 
G      31  23.07          E F 
W       1  22.42  A B C D E F 
A       3  20.88  A B C D E F 
F      20  19.19        D 
C      12  18.20      C D 
V       2  17.22    B C D E F 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SI(m) 50 GI 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
B       -5.43   2.265   9.961                (------*-----) 
C      -10.91  -2.685   5.542            (------*------) 
D       -2.65   5.083  12.813                   (-----*------) 
E       -3.47   4.317  12.105                  (------*-----) 
F       -9.59  -1.695   6.197             (------*-----) 
G       -5.52   2.189   9.896                (------*-----) 
H       -4.91   2.833  10.576                 (-----*------) 
I       -3.77   3.940  11.647                  (-----*------) 
J       -4.35   4.039  12.429                 (------*------) 
K       -5.14   3.161  11.463                 (------*------) 
L       -5.76   2.872  11.501                (------*-------) 
M       -5.79   3.940  13.675                (-------*-------) 
O       -4.72   6.915  18.550                 (---------*--------) 
P       -2.96   5.540  14.037                   (------*------) 
Q       -3.91   4.583  13.080                  (------*------) 
S       -7.43   2.977  13.383               (-------*--------) 
T       -1.82   5.778  13.378                   (------*-----) 
U       -1.92   5.675  13.265                   (------*-----) 
V      -15.30  -3.660   7.975        (---------*---------) 
W      -13.18   1.540  16.257          (-----------*------------) 
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X       -3.12   4.601  12.319                  (------*-----) 
Y       -2.74   4.893  12.530                   (-----*-----) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
C       -9.26  -4.950  -0.6353             (---*--) 
D       -0.45   2.818   6.0862                     (-*--) 
E       -1.35   2.053   5.4547                    (--*--) 
F       -7.59  -3.959  -0.3261               (--*--) 
G       -3.29  -0.075   3.1367                  (--*--) 
H       -2.73   0.569   3.8668                   (-*--) 
I       -1.54   1.675   4.8873                    (-*--) 
J       -2.84   1.774   6.3919                   (--*---) 
K       -3.56   0.896   5.3510                  (---*--) 
L       -4.43   0.608   5.6460                 (----*---) 
M       -5.08   1.675   8.4347                 (----*-----) 
O       -4.64   4.650  13.9402                 (-------*-------) 
P       -1.53   3.275   8.0843                    (---*---) 
Q       -2.49   2.319   7.1277                   (---*---) 
S       -6.98   0.712   8.4079               (------*-----) 
T        0.57   3.513   6.4606                     (--*-) 
U        0.49   3.410   6.3313                     (--*-) 
V      -15.21  -5.925   3.3652        (-------*-------) 
W      -13.67  -0.725  12.2186          (---------*----------) 
X       -0.90   2.337   5.5757                    (--*--) 
Y       -0.41   2.628   5.6685                     (-*--) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
 
Treat = C  subtracted from: 
 
Treat   Lower   Center   Upper  ---------+---------+---------+------- 
D        3.39   7.7681  12.143                        (--*---) 
E        2.53   7.0022  11.478                       (---*---) 
F       -3.66   0.9905   5.645                  (---*---) 
G        0.54   4.8744   9.208                     (---*---) 
H        1.12   5.5182   9.916                      (---*--) 
I        2.29   6.6250  10.958                       (---*--) 
J        1.27   6.7240  12.181                      (----*---) 
K        0.53   5.8459  11.166                     (----*---) 
L       -0.26   5.5575  11.375                     (----*---) 
M       -0.73   6.6250  13.984                    (------*-----) 
O       -0.13   9.6000  19.335                     (-------*-------) 
P        2.60   8.2250  13.845                       (----*----) 
Q        1.65   7.2683  12.889                      (----*----) 
S       -2.57   5.6617  13.889                   (------*------) 
T        4.32   8.4630  12.604                         (--*---) 
U        4.24   8.3599  12.482                         (--*--) 
V      -10.71  -0.9750   8.760            (-------*-------) 
W       -9.04   4.2250  17.491             (-----------*----------) 
X        2.93   7.2863  11.640                       (---*---) 
Y        3.37   7.5781  11.786                        (--*---) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
 
Treat = D  subtracted from: 
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Treat   Lower  Center   Upper  ---------+---------+---------+------- 
E       -4.24  -0.766   2.713                 (--*--) 
F      -10.48  -6.778  -3.073            (--*--) 
G       -6.19  -2.894   0.399                (--*-) 
H       -5.63  -2.250   1.127                (--*--) 
I       -4.44  -1.143   2.150                 (--*--) 
J       -5.72  -1.044   3.630                (---*---) 
K       -6.44  -1.922   2.591                (--*---) 
L       -7.30  -2.211   2.879               (---*---) 
M       -7.94  -1.143   5.655              (-----*-----) 
O       -7.49   1.832  11.150               (-------*------) 
P       -4.41   0.457   5.320                 (---*---) 
Q       -5.36  -0.500   4.364                 (---*---) 
S       -9.84  -2.106   5.624             (-----*------) 
T       -2.34   0.695   3.730                   (--*-) 
U       -2.42   0.592   3.601                   (-*--) 
V      -18.06  -8.743   0.575      (-------*------) 
W      -16.51  -3.543   9.420       (----------*----------) 
X       -3.80  -0.482   2.837                  (--*-) 
Y       -3.32  -0.190   2.935                  (--*-) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
F       -9.84  -6.012  -2.188             (--*--) 
G       -5.55  -2.128   1.298                (--*--) 
H       -4.99  -1.484   2.023                 (--*--) 
I       -3.80  -0.377   3.049                  (--*--) 
J       -5.05  -0.278   4.491                 (---*---) 
K       -5.77  -1.156   3.455                (---*---) 
L       -6.62  -1.445   3.733               (----*---) 
M       -7.24  -0.377   6.487               (-----*----) 
O       -6.77   2.598  11.964               (-------*-------) 
P       -3.73   1.223   6.177                  (---*---) 
Q       -4.69   0.266   5.221                 (---*---) 
S       -9.13  -1.341   6.447             (------*-----) 
T       -1.72   1.461   4.640                    (-*--) 
U       -1.80   1.358   4.513                    (-*--) 
V      -17.34  -7.977   1.389       (------*-------) 
W      -15.78  -2.777  10.221        (----------*----------) 
X       -3.17   0.284   3.736                  (--*--) 
Y       -2.69   0.576   3.841                   (-*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
G        0.23   3.884   7.539                     (--*--) 
H        0.80   4.528   8.259                      (--*--) 
I        1.98   5.634   9.290                       (--*--) 
J        0.80   5.734  10.670                      (---*---) 
K        0.07   4.855   9.640                     (---*---) 
L       -0.76   4.567   9.899                    (----*---) 
M       -1.35   5.635  12.616                    (-----*-----) 
O       -0.84   8.609  18.062                    (-------*-------) 
P        2.12   7.235  12.350                       (---*---) 
Q        1.16   6.278  11.394                      (---*---) 
S       -3.22   4.671  12.562                  (------*-----) 
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T        4.05   7.473  10.898                        (--*--) 
U        3.97   7.369  10.772                        (--*--) 
V      -11.42  -1.965   7.487           (-------*-------) 
W       -9.83   3.234  16.295             (----------*----------) 
X        2.62   6.296   9.975                       (--*--) 
Y        3.08   6.588  10.093                        (-*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
H       -2.68   0.644   3.967                   (--*-) 
I       -1.49   1.751   4.988                    (-*--) 
J       -2.79   1.850   6.485                   (---*--) 
K       -3.50   0.972   5.445                  (---*---) 
L       -4.37   0.683   5.738                 (----*---) 
M       -5.02   1.751   8.522                 (----*-----) 
O       -4.57   4.726  14.024                 (-------*-------) 
P       -1.48   3.351   8.177                    (---*---) 
Q       -2.43   2.394   7.220                   (---*---) 
S       -6.92   0.787   8.494               (------*-----) 
T        0.61   3.589   6.564                      (-*-) 
U        0.54   3.486   6.435                     (--*-) 
V      -15.15  -5.849   3.449        (-------*-------) 
W      -13.60  -0.649  12.300          (---------*----------) 
X       -0.85   2.412   5.676                    (--*--) 
Y       -0.36   2.704   5.771                     (-*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
I       -2.22   1.107   4.430                   (--*--) 
J       -3.49   1.206   5.901                  (---*---) 
K       -4.21   0.328   4.863                 (---*---) 
L       -5.07   0.039   5.149                 (---*---) 
M       -5.71   1.107   7.920                (-----*-----) 
O       -5.25   4.082  13.411                 (------*-------) 
P       -2.18   2.707   7.591                   (---*---) 
Q       -3.13   1.750   6.634                  (---*----) 
S       -7.60   0.143   7.886               (-----*------) 
T       -0.12   2.945   6.013                     (-*--) 
U       -0.20   2.842   5.884                     (-*--) 
V      -15.82  -6.493   2.836        (-------*------) 
W      -14.26  -1.293  11.678         (----------*----------) 
X       -1.58   1.768   5.117                    (-*--) 
Y       -1.10   2.060   5.217                    (--*-) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
J       -4.54   0.099   4.734                 (---*---) 
K       -5.25  -0.779   3.694                 (--*---) 
L       -6.12  -1.067   3.987                (---*---) 
M       -6.77   0.000   6.771               (-----*-----) 
O       -6.32   2.975  12.274                (------*-------) 
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P       -3.23   1.600   6.426                  (---*---) 
Q       -4.18   0.643   5.469                  (---*---) 
S       -8.67  -0.963   6.743              (-----*------) 
T       -1.14   1.838   4.813                    (--*-) 
U       -1.21   1.735   4.684                    (-*--) 
V      -16.90  -7.600   1.699       (-------*------) 
W      -15.35  -2.400  10.550        (----------*----------) 
X       -2.60   0.661   3.926                   (--*-) 
Y       -2.11   0.953   4.020                   (--*-) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
K       -6.45  -0.878   4.691                (---*----) 
L       -7.21  -1.167   4.879               (----*----) 
M       -7.64  -0.099   7.441               (-----*-----) 
O       -7.00   2.876  12.749               (-------*--------) 
P       -4.36   1.501   7.357                 (----*----) 
Q       -5.31   0.544   6.401                 (---*----) 
S       -9.45  -1.062   7.328             (------*------) 
T       -2.72   1.739   6.195                   (--*---) 
U       -2.80   1.636   6.075                   (--*---) 
V      -17.57  -7.699   2.174      (--------*-------) 
W      -15.87  -2.499  10.869        (----------*----------) 
X       -4.09   0.562   5.216                  (--*---) 
Y       -3.66   0.854   5.372                  (---*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
L       -6.21  -0.288   5.634                (----*----) 
M       -6.66   0.779   8.221               (------*-----) 
O       -6.04   3.754  13.552                (-------*-------) 
P       -3.35   2.379   8.108                  (----*----) 
Q       -4.31   1.422   7.151                 (----*----) 
S       -8.49  -0.184   8.117              (------*------) 
T       -1.67   2.617   6.904                    (--*---) 
U       -1.76   2.514   6.783                    (--*---) 
V      -16.62  -6.821   2.977       (-------*-------) 
W      -14.93  -1.621  11.691         (----------*----------) 
X       -3.05   1.440   5.933                  (---*---) 
Y       -2.62   1.732   6.083                   (--*---) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
M       -6.74   1.068   8.873               (------*-----) 
O       -6.03   4.042  14.119                (-------*--------) 
P       -3.53   2.668   8.861                  (----*----) 
Q       -4.48   1.711   7.904                 (----*-----) 
S       -8.52   0.104   8.733              (------*------) 
T       -1.98   2.905   7.796                   (---*---) 
U       -2.07   2.802   7.677                   (---*---) 
V      -16.61  -6.532   3.544       (--------*-------) 
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W      -14.85  -1.333  12.186         (----------*----------) 
X       -3.34   1.729   6.800                  (---*----) 
Y       -2.93   2.021   6.967                   (---*---) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = M  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
O       -8.06   2.975  14.013              (--------*---------) 
P       -6.06   1.600   9.259                (-----*------) 
Q       -7.02   0.643   8.303               (------*-----) 
S      -10.70  -0.963   8.771            (-------*-------) 
T       -4.81   1.838   8.488                 (-----*----) 
U       -4.90   1.735   8.373                 (----*-----) 
V      -18.64  -7.600   3.438     (---------*--------) 
W      -16.65  -2.400  11.850       (-----------*-----------) 
X       -6.12   0.661   7.446                (-----*----) 
Y       -5.74   0.953   7.645                (-----*----) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
P      -11.34   -1.37   8.589            (-------*-------) 
Q      -12.30   -2.33   7.632           (-------*-------) 
S      -15.57   -3.94   7.697        (---------*--------) 
T      -10.35   -1.14   8.074            (-------*-------) 
U      -10.44   -1.24   7.962            (-------*-------) 
V      -23.32  -10.57   2.171  (---------*----------) 
W      -20.99   -5.37  10.235    (------------*------------) 
X      -11.62   -2.31   6.994           (-------*-------) 
Y      -11.26   -2.02   7.219            (------*-------) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
Q       -6.97  -0.957  5.0517               (----*----) 
S      -11.06  -2.563  5.9338            (------*------) 
T       -4.42   0.238  4.8920                 (---*---) 
U       -4.50   0.135  4.7724                 (---*---) 
V      -19.16  -9.200  0.7637     (-------*--------) 
W      -17.44  -4.000  9.4351      (-----------*----------) 
X       -5.78  -0.939  3.9054                (---*---) 
Y       -5.36  -0.647  4.0664                 (--*---) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
S      -10.10  -1.607   6.890             (------*------) 
T       -3.46   1.195   5.849                  (---*---) 
U       -3.55   1.092   5.729                  (---*---) 
V      -18.21  -8.243   1.720      (-------*-------) 
W      -16.48  -3.043  10.392       (----------*-----------) 
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X       -4.83   0.018   4.862                 (---*---) 
Y       -4.40   0.310   5.023                 (---*---) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
T       -4.80   2.801  10.401                 (-----*------) 
U       -4.89   2.698  10.288                 (-----*------) 
V      -18.27  -6.637   4.998      (--------*---------) 
W      -16.15  -1.437  13.281        (-----------*-----------) 
X       -6.09   1.625   9.343                (-----*------) 
Y       -5.72   1.916   9.553                (------*-----) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
U       -2.76  -0.103   2.5552                   (-*-) 
V      -18.65  -9.438  -0.2274     (-------*-------) 
W      -17.12  -4.238   8.6485       (---------*----------) 
X       -4.18  -1.177   1.8275                  (-*--) 
Y       -3.67  -0.885   1.9035                  (-*--) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
V      -18.54  -9.335  -0.1326      (------*-------) 
W      -17.02  -4.135   8.7456       (----------*---------) 
X       -4.05  -1.074   1.9049                  (-*--) 
Y       -3.54  -0.782   1.9789                  (-*--) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
W      -10.41   5.200  20.81            (------------*------------) 
X       -1.05   8.261  17.57                    (-------*-------) 
Y       -0.69   8.553  17.79                    (-------*-------) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
X      -9.895   3.061  16.02             (----------*---------) 
Y      -9.555   3.353  16.26             (----------*----------) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = X  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 



2014-03-26 GI Site Index-Douglas-fir P a g e  | 9 

Y      -2.803  0.2917  3.387                   (-*--) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Tukey Simultaneous Tests 
Response Variable SI(m) 50 GI 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           2.265       2.130    1.063    1.0000 
C          -2.685       2.277   -1.179    1.0000 
D           5.083       2.139    2.376    0.7471 
E           4.317       2.155    2.003    0.9375 
F          -1.695       2.184   -0.776    1.0000 
G           2.189       2.133    1.027    1.0000 
H           2.833       2.143    1.322    0.9997 
I           3.940       2.133    1.847    0.9731 
J           4.039       2.322    1.739    0.9866 
K           3.161       2.298    1.376    0.9995 
L           2.872       2.388    1.203    0.9999 
M           3.940       2.694    1.462    0.9987 
O           6.915       3.220    2.147    0.8820 
P           5.540       2.352    2.356    0.7611 
Q           4.583       2.352    1.949    0.9524 
S           2.977       2.880    1.034    1.0000 
T           5.778       2.103    2.747    0.4580 
U           5.675       2.101    2.702    0.4939 
V          -3.660       3.220   -1.137    1.0000 
W           1.540       4.073    0.378    1.0000 
X           4.601       2.136    2.154    0.8789 
Y           4.893       2.113    2.315    0.7882 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -4.950      1.1940   -4.145    0.0071 
D           2.818      0.9044    3.116    0.2122 
E           2.053      0.9416    2.180    0.8663 
F          -3.959      1.0055   -3.938    0.0160 
G          -0.075      0.8889   -0.085    1.0000 
H           0.569      0.9128    0.623    1.0000 
I           1.675      0.8889    1.885    0.9666 
J           1.774      1.2779    1.388    0.9994 
K           0.896      1.2329    0.727    1.0000 
L           0.608      1.3943    0.436    1.0000 
M           1.675      1.8707    0.896    1.0000 
O           4.650      2.5710    1.809    0.9788 
P           3.275      1.3309    2.461    0.6849 
Q           2.319      1.3309    1.742    0.9864 
S           0.712      2.1299    0.334    1.0000 
T           3.513      0.8157    4.307    0.0036 
U           3.410      0.8084    4.218    0.0053 
V          -5.925      2.5710   -2.304    0.7951 
W          -0.725      3.5821   -0.202    1.0000 
X           2.337      0.8964    2.607    0.5701 
Y           2.628      0.8414    3.124    0.2082 
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Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D          7.7681       1.211   6.4159    0.0001 
E          7.0022       1.239   5.6525    0.0001 
F          0.9905       1.288   0.7690    1.0000 
G          4.8744       1.199   4.0644    0.0098 
H          5.5182       1.217   4.5340    0.0014 
I          6.6250       1.199   5.5242    0.0001 
J          6.7240       1.510   4.4520    0.0020 
K          5.8459       1.472   3.9703    0.0141 
L          5.5575       1.610   3.4518    0.0843 
M          6.6250       2.037   3.2531    0.1493 
O          9.6000       2.694   3.5633    0.0594 
P          8.2250       1.555   5.2879    0.0001 
Q          7.2683       1.555   4.6728    0.0007 
S          5.6617       2.277   2.4865    0.6654 
T          8.4630       1.146   7.3846    0.0001 
U          8.3599       1.141   7.3276    0.0001 
V         -0.9750       2.694  -0.3619    1.0000 
W          4.2250       3.671   1.1508    1.0000 
X          7.2863       1.205   6.0476    0.0001 
Y          7.5781       1.164   6.5079    0.0001 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E          -0.766      0.9627   -0.796    1.0000 
F          -6.778      1.0253   -6.611    0.0001 
G          -2.894      0.9113   -3.175    0.1830 
H          -2.250      0.9346   -2.407    0.7247 
I          -1.143      0.9113   -1.254    0.9999 
J          -1.044      1.2936   -0.807    1.0000 
K          -1.922      1.2491   -1.539    0.9973 
L          -2.211      1.4087   -1.569    0.9965 
M          -1.143      1.8814   -0.608    1.0000 
O           1.832      2.5788    0.710    1.0000 
P           0.457      1.3459    0.339    1.0000 
Q          -0.500      1.3459   -0.371    1.0000 
S          -2.106      2.1393   -0.985    1.0000 
T           0.695      0.8400    0.827    1.0000 
U           0.592      0.8329    0.710    1.0000 
V          -8.743      2.5788   -3.390    0.1013 
W          -3.543      3.5877   -0.988    1.0000 
X          -0.482      0.9186   -0.524    1.0000 
Y          -0.190      0.8649   -0.220    1.0000 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -6.012      1.0582   -5.681    0.0001 
G          -2.128      0.9482   -2.244    0.8317 
H          -1.484      0.9706   -1.529    0.9975 
I          -0.377      0.9482   -0.398    1.0000 
J          -0.278      1.3198   -0.211    1.0000 
K          -1.156      1.2763   -0.906    1.0000 
L          -1.445      1.4328   -1.008    1.0000 
M          -0.377      1.8996   -0.199    1.0000 
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O           2.598      2.5921    1.002    1.0000 
P           1.223      1.3712    0.892    1.0000 
Q           0.266      1.3712    0.194    1.0000 
S          -1.341      2.1553   -0.622    1.0000 
T           1.461      0.8799    1.660    0.9925 
U           1.358      0.8732    1.555    0.9969 
V          -7.977      2.5921   -3.078    0.2331 
W          -2.777      3.5973   -0.772    1.0000 
X           0.284      0.9552    0.297    1.0000 
Y           0.576      0.9037    0.637    1.0000 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           3.884      1.0117   3.8390    0.0230 
H           4.528      1.0327   4.3843    0.0026 
I           5.634      1.0117   5.5694    0.0001 
J           5.734      1.3662   4.1968    0.0058 
K           4.855      1.3241   3.6669    0.0422 
L           4.567      1.4756   3.0950    0.2235 
M           5.635      1.9320   2.9163    0.3330 
O           8.609      2.6160   3.2911    0.1345 
P           7.235      1.4159   5.1096    0.0001 
Q           6.278      1.4159   4.4340    0.0021 
S           4.671      2.1840   2.1389    0.8860 
T           7.473      0.9480   7.8827    0.0001 
U           7.369      0.9417   7.8253    0.0001 
V          -1.965      2.6160  -0.7513    1.0000 
W           3.234      3.6145   0.8949    1.0000 
X           6.296      1.0183   6.1828    0.0001 
Y           6.588      0.9701   6.7903    0.0001 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           0.644      0.9196    0.700    1.0000 
I           1.751      0.8960    1.954    0.9512 
J           1.850      1.2828    1.442    0.9989 
K           0.972      1.2379    0.785    1.0000 
L           0.683      1.3988    0.488    1.0000 
M           1.751      1.8740    0.934    1.0000 
O           4.726      2.5735    1.836    0.9749 
P           3.351      1.3356    2.509    0.6481 
Q           2.394      1.3356    1.792    0.9809 
S           0.787      2.1328    0.369    1.0000 
T           3.589      0.8233    4.359    0.0029 
U           3.486      0.8162    4.271    0.0042 
V          -5.849      2.5735   -2.273    0.8147 
W          -0.649      3.5838   -0.181    1.0000 
X           2.412      0.9034    2.670    0.5192 
Y           2.704      0.8488    3.185    0.1784 
 
 
 
 
 
 
 
Treat = H  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           1.107      0.9196    1.203    0.9999 
J           1.206      1.2995    0.928    1.0000 
K           0.328      1.2552    0.261    1.0000 
L           0.039      1.4141    0.028    1.0000 
M           1.107      1.8855    0.587    1.0000 
O           4.082      2.5818    1.581    0.9961 
P           2.707      1.3516    2.003    0.9376 
Q           1.750      1.3516    1.295    0.9998 
S           0.143      2.1429    0.067    1.0000 
T           2.945      0.8490    3.468    0.0801 
U           2.842      0.8421    3.375    0.1061 
V          -6.493      2.5818   -2.515    0.6431 
W          -1.293      3.5898   -0.360    1.0000 
X           1.768      0.9269    1.908    0.9619 
Y           2.060      0.8737    2.358    0.7600 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J           0.099      1.2828    0.077    1.0000 
K          -0.779      1.2379   -0.629    1.0000 
L          -1.067      1.3988   -0.763    1.0000 
M           0.000      1.8740    0.000    1.0000 
O           2.975      2.5735    1.156    1.0000 
P           1.600      1.3356    1.198    0.9999 
Q           0.643      1.3356    0.482    1.0000 
S          -0.963      2.1328   -0.452    1.0000 
T           1.838      0.8233    2.232    0.8383 
U           1.735      0.8162    2.126    0.8919 
V          -7.600      2.5735   -2.953    0.3083 
W          -2.400      3.5838   -0.670    1.0000 
X           0.661      0.9034    0.732    1.0000 
Y           0.953      0.8488    1.123    1.0000 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K          -0.878       1.541   -0.570    1.0000 
L          -1.167       1.673   -0.697    1.0000 
M          -0.099       2.087   -0.047    1.0000 
O           2.876       2.732    1.053    1.0000 
P           1.501       1.621    0.926    1.0000 
Q           0.544       1.621    0.336    1.0000 
S          -1.062       2.322   -0.458    1.0000 
T           1.739       1.233    1.410    0.9992 
U           1.636       1.228    1.332    0.9997 
V          -7.699       2.732   -2.818    0.4038 
W          -2.499       3.700   -0.675    1.0000 
X           0.562       1.288    0.437    1.0000 
Y           0.854       1.250    0.683    1.0000 
 
 
 
 
 
Treat = K  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L          -0.288       1.639   -0.176    1.0000 
M           0.779       2.060    0.378    1.0000 
O           3.754       2.712    1.384    0.9994 
P           2.379       1.585    1.501    0.9981 
Q           1.422       1.585    0.897    1.0000 
S          -0.184       2.298   -0.080    1.0000 
T           2.617       1.186    2.206    0.8529 
U           2.514       1.181    2.128    0.8910 
V          -6.821       2.712   -2.516    0.6427 
W          -1.621       3.684   -0.440    1.0000 
X           1.440       1.243    1.159    1.0000 
Y           1.732       1.204    1.438    0.9990 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M           1.068       2.160    0.494    1.0000 
O           4.042       2.789    1.450    0.9989 
P           2.668       1.714    1.556    0.9968 
Q           1.711       1.714    0.998    1.0000 
S           0.104       2.388    0.044    1.0000 
T           2.905       1.353    2.147    0.8824 
U           2.802       1.349    2.077    0.9119 
V          -6.532       2.789   -2.343    0.7702 
W          -1.333       3.741   -0.356    1.0000 
X           1.729       1.404    1.232    0.9999 
Y           2.021       1.369    1.476    0.9985 
 
 
Treat = M  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O           2.975       3.055    0.974    1.0000 
P           1.600       2.120    0.755    1.0000 
Q           0.643       2.120    0.304    1.0000 
S          -0.963       2.694   -0.358    1.0000 
T           1.838       1.840    0.999    1.0000 
U           1.735       1.837    0.944    1.0000 
V          -7.600       3.055   -2.488    0.6643 
W          -2.400       3.944   -0.609    1.0000 
X           0.661       1.878    0.352    1.0000 
Y           0.953       1.852    0.515    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P           -1.37       2.757   -0.499    1.0000 
Q           -2.33       2.757   -0.846    1.0000 
S           -3.94       3.220   -1.223    0.9999 
T           -1.14       2.549   -0.446    1.0000 
U           -1.24       2.547   -0.487    1.0000 
V          -10.57       3.527   -2.998    0.2797 
W           -5.37       4.320   -1.244    0.9999 
X           -2.31       2.576   -0.898    1.0000 
Y           -2.02       2.557   -0.791    1.0000 
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Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q          -0.957       1.663   -0.575    1.0000 
S          -2.563       2.352   -1.090    1.0000 
T           0.238       1.288    0.185    1.0000 
U           0.135       1.283    0.105    1.0000 
V          -9.200       2.757   -3.336    0.1185 
W          -4.000       3.718   -1.076    1.0000 
X          -0.939       1.341   -0.700    1.0000 
Y          -0.647       1.304   -0.496    1.0000 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S          -1.607       2.352   -0.683    1.0000 
T           1.195       1.288    0.928    1.0000 
U           1.092       1.283    0.850    1.0000 
V          -8.243       2.757   -2.989    0.2850 
W          -3.043       3.718   -0.818    1.0000 
X           0.018       1.341    0.013    1.0000 
Y           0.310       1.304    0.237    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T           2.801       2.103    1.332    0.9997 
U           2.698       2.101    1.285    0.9998 
V          -6.637       3.220   -2.061    0.9180 
W          -1.437       4.073   -0.353    1.0000 
X           1.625       2.136    0.761    1.0000 
Y           1.916       2.113    0.907    1.0000 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U          -0.103      0.7357   -0.140    1.0000 
V          -9.438      2.5491   -3.703    0.0373 
W          -4.238      3.5664   -1.188    1.0000 
X          -1.177      0.8314   -1.415    0.9992 
Y          -0.885      0.7717   -1.147    1.0000 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -9.335      2.5468   -3.665    0.0424 
W          -4.135      3.5647   -1.160    1.0000 
X          -1.074      0.8243   -1.302    0.9998 
Y          -0.782      0.7641   -1.023    1.0000 
 
 
Treat = V  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W           5.200       4.320    1.204    0.9999 
X           8.261       2.576    3.207    0.1687 
Y           8.553       2.557    3.344    0.1157 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           3.061       3.586   0.8538     1.000 
Y           3.353       3.572   0.9386     1.000 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y          0.2917      0.8566   0.3406     1.000 
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Species: Lodgepole pine 
 
 
General Linear Model: SI(m) 50 GI versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      25  A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, 
                       T, U, V, W, X, Y 
 
 
Analysis of Variance for SI(m) 50 GI, using Adjusted SS for Tests 
 
Source    DF    Seq SS    Adj SS  Adj MS      F      P 
Treat     24  1766.929  1766.929  73.622  20.03  0.000 
Error   1149  4223.930  4223.930   3.676 
Total   1173  5990.860 
 
 
S = 1.91734   R-Sq = 29.49%   R-Sq(adj) = 28.02% 
 
 
Unusual Observations for SI(m) 50 GI 
 
 Obs  SI(m) 50 GI      Fit  SE Fit  Residual  St Resid 
   3      15.2400  15.0200  1.1070    0.2200      0.14  X 
  16      15.1900  15.0200  1.1070    0.1700      0.11  X 
  18      14.6300  15.0200  1.1070   -0.3900     -0.25  X 
  50      23.7400  19.5100  0.2342    4.2300      2.22  R 
 108      19.1500  14.9235  0.2308    4.2265      2.22  R 
 113       9.3500  14.9235  0.2308   -5.5735     -2.93  R 
 114       7.9700  14.9235  0.2308   -6.9535     -3.65  R 
 126       8.3500  14.9235  0.2308   -6.5735     -3.45  R 
 132      10.9000  14.9235  0.2308   -4.0235     -2.11  R 
 162      19.6600  14.9235  0.2308    4.7365      2.49  R 
 168      19.1900  14.9235  0.2308    4.2665      2.24  R 
 179      18.8800  14.9235  0.2308    3.9565      2.08  R 
 180      18.8100  14.9235  0.2308    3.8865      2.04  R 
 234      29.4900  20.3321  0.2416    9.1579      4.81  R 
 289      24.0100  19.5174  0.2712    4.4926      2.37  R 
 320      14.1200  18.3071  0.2325   -4.1871     -2.20  R 
 328      23.3900  18.3071  0.2325    5.0829      2.67  R 
 329      13.3600  18.3071  0.2325   -4.9471     -2.60  R 
 332      13.3100  18.3071  0.2325   -4.9971     -2.63  R 
 364      13.6500  18.3071  0.2325   -4.6571     -2.45  R 
 381      23.4000  18.3071  0.2325    5.0929      2.68  R 
 395      21.5500  17.5778  0.2416    3.9722      2.09  R 
 402      21.7000  17.5778  0.2416    4.1222      2.17  R 
 405      21.9100  17.5778  0.2416    4.3322      2.28  R 
 415      12.7700  17.5778  0.2416   -4.8078     -2.53  R 
 416      13.7700  17.5778  0.2416   -3.8078     -2.00  R 
 419      12.5800  17.5778  0.2416   -4.9978     -2.63  R 
 420      13.2200  17.5778  0.2416   -4.3578     -2.29  R 
 430      13.1700  17.5778  0.2416   -4.4078     -2.32  R 
 435      12.5900  17.5778  0.2416   -4.9878     -2.62  R 
 484      13.2100  19.4251  0.2275   -6.2151     -3.26  R 
 485      14.9100  19.4251  0.2275   -4.5151     -2.37  R 
 486      15.2700  19.4251  0.2275   -4.1551     -2.18  R 
 586      23.3800  18.8590  0.2685    4.5210      2.38  R 
 606      22.4700  18.4338  0.3760    4.0362      2.15  R 
 664      23.7400  18.8346  0.3070    4.9054      2.59  R 
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 677      23.1500  18.8346  0.3070    4.3154      2.28  R 
 722      21.3800  17.6476  0.4650    3.7324      2.01  R 
 724      20.4800  19.1769  0.5318    1.3031      0.71  X 
 725      18.1800  19.1769  0.5318   -0.9969     -0.54  X 
 726      19.6000  19.1769  0.5318    0.4231      0.23  X 
 727      18.6800  19.1769  0.5318   -0.4969     -0.27  X 
 728      18.8900  19.1769  0.5318   -0.2869     -0.16  X 
 729      17.6700  19.1769  0.5318   -1.5069     -0.82  X 
 730      18.4300  19.1769  0.5318   -0.7469     -0.41  X 
 731      18.1400  19.1769  0.5318   -1.0369     -0.56  X 
 732      18.5100  19.1769  0.5318   -0.6669     -0.36  X 
 733      18.1300  19.1769  0.5318   -1.0469     -0.57  X 
 734      21.0600  19.1769  0.5318    1.8831      1.02  X 
 735      20.7400  19.1769  0.5318    1.5631      0.85  X 
 736      20.7900  19.1769  0.5318    1.6131      0.88  X 
 802      24.1700  17.8426  0.3998    6.3274      3.37  R 
 809       9.7700  17.8426  0.3998   -8.0726     -4.30  R 
 811      22.6400  17.8426  0.3998    4.7974      2.56  R 
 858      23.6300  19.3465  0.3444    4.2835      2.27  R 
 889      15.7300  19.8945  0.2105   -4.1645     -2.19  R 
 947      15.7700  19.8945  0.2105   -4.1245     -2.16  R 
 963      15.4700  19.8945  0.2105   -4.4245     -2.32  R 
 974      27.3700  19.4451  0.1917    7.9249      4.15  R 
1031      28.3800  19.4451  0.1917    8.9349      4.68  R 
1074      17.9000  18.1871  0.7247   -0.2871     -0.16  X 
1075      18.0400  18.1871  0.7247   -0.1471     -0.08  X 
1077      18.4400  18.1871  0.7247    0.2529      0.14  X 
1143      14.5800  18.1871  0.7247   -3.6071     -2.03 RX 
1144      19.9900  18.1871  0.7247    1.8029      1.02  X 
1145      18.9800  18.1871  0.7247    0.7929      0.45  X 
1147      19.3800  18.1871  0.7247    1.1929      0.67  X 
1148      17.1000  16.1660  0.8575    0.9340      0.54  X 
1160      17.8300  16.1660  0.8575    1.6640      0.97  X 
1201      16.6400  16.1660  0.8575    0.4740      0.28  X 
1202      15.5800  16.1660  0.8575   -0.5860     -0.34  X 
1203      13.6800  16.1660  0.8575   -2.4860     -1.45  X 
1267      14.1400  19.6647  0.1804   -5.5247     -2.89  R 
1270      24.7300  19.6647  0.1804    5.0653      2.65  R 
1272      13.1200  19.6647  0.1804   -6.5447     -3.43  R 
1287      15.3100  19.6647  0.1804   -4.3547     -2.28  R 
1367      27.8300  19.2357  0.1937    8.5943      4.51  R 
1393      30.5400  19.2357  0.1937   11.3043      5.93  R 
1397      15.2200  19.2357  0.1937   -4.0157     -2.11  R 
1424      23.4800  19.2357  0.1937    4.2443      2.23  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat    N   Mean  Grouping 
D       63  20.33  A 
T       83  19.89  A B 
X      113  19.66  A B 
E       50  19.52  A B C D 
B       67  19.51  A B C D 
U      100  19.45  A B C 
H       71  19.43  A B C D 
S       31  19.35  A B C D E 
O       26  19.29  A B C D E F 
Y       98  19.24  A B C D E 
N       13  19.18  A B C D E F G 
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I       51  18.86    B C D E F G 
K       39  18.83    B C D E F G 
L       26  18.78  A B C D E F G 
R       33  18.67    B C D E F G 
P       29  18.57    B C D E F G 
J       26  18.43    B C D E F G 
F       68  18.31        D E F G 
V        7  18.19  A B C D E F G 
Q       23  17.84      C D E F G 
M       17  17.65      C D E F G 
G       63  17.58              G 
W        5  16.17          E F G H 
A        3  15.02            F G H 
C       69  14.92                H 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SI(m) 50 GI 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower    Center  Upper  -----+---------+---------+---------+- 
B       0.354   4.49000  8.626                  (-------*-------) 
C      -4.230  -0.09652  4.037         (-------*-------) 
D       1.170   5.31206  9.454                   (--------*-------) 
E       0.331   4.49740  8.664                  (-------*-------) 
F      -0.848   3.28706  7.422               (--------*-------) 
G      -1.584   2.55778  6.700              (-------*-------) 
H       0.274   4.40507  8.536                  (-------*-------) 
I      -0.325   3.83902  8.003                (--------*-------) 
J      -0.860   3.41385  7.688               (--------*-------) 
K      -0.385   3.81462  8.014                (--------*-------) 
L      -0.510   3.76385  8.038                (--------*-------) 
M      -1.762   2.62765  7.017             (--------*--------) 
N      -0.333   4.15692  8.646                (--------*--------) 
O      -0.005   4.26923  8.543                 (--------*-------) 
P      -0.703   3.54793  7.799                (-------*--------) 
Q      -1.480   2.82261  7.125              (--------*-------) 
R      -0.576   3.65061  7.877                (-------*--------) 
S       0.088   4.32645  8.565                 (--------*-------) 
T       0.755   4.87446  8.994                   (-------*-------) 
U       0.318   4.42510  8.532                  (-------*-------) 
V      -1.670   3.16714  8.004              (--------*---------) 
W      -3.973   1.14600  6.265         (---------*----------) 
X       0.545   4.64469  8.745                  (-------*-------) 
Y       0.107   4.21571  8.324                 (-------*--------) 
                                -----+---------+---------+---------+- 
                                  -5.0       0.0       5.0      10.0 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
C      -5.789  -4.587  -3.384     (--*-) 
D      -0.408   0.822   2.052                (--*-) 
E      -1.303   0.007   1.317              (--*--) 
F      -2.410  -1.203   0.004            (--*-) 
G      -3.162  -1.932  -0.702           (-*--) 
H      -1.279  -0.085   1.109              (--*-) 
I      -1.954  -0.651   0.652             (--*-) 
J      -2.696  -1.076   0.543            (--*--) 
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K      -2.087  -0.675   0.736             (--*-) 
L      -2.346  -0.726   0.893            (---*--) 
M      -3.766  -1.862   0.041         (---*---) 
N      -2.457  -0.333   1.791            (---*----) 
O      -1.840  -0.221   1.399             (---*--) 
P      -2.500  -0.942   0.616            (--*--) 
Q      -3.361  -1.667   0.027          (---*--) 
R      -2.330  -0.839   0.651            (--*--) 
S      -1.686  -0.164   1.359              (--*--) 
T      -0.767   0.384   1.536               (--*-) 
U      -1.172  -0.065   1.042               (-*-) 
V      -4.107  -1.323   1.461         (----*-----) 
W      -6.594  -3.344  -0.094    (-----*------) 
X      -0.926   0.155   1.235               (-*-) 
Y      -1.385  -0.274   0.837              (-*--) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
D       4.187   5.409  6.630                         (--*-) 
E       3.292   4.594  5.896                        (-*--) 
F       2.186   3.384  4.581                     (--*-) 
G       1.433   2.654  3.876                    (-*--) 
H       3.317   4.502  5.686                        (-*-) 
I       2.641   3.936  5.230                      (--*-) 
J       1.897   3.510  5.123                     (--*--) 
K       2.507   3.911  5.315                      (--*--) 
L       2.247   3.860  5.473                     (---*--) 
M       0.826   2.724  4.622                   (--*---) 
N       2.134   4.253  6.373                     (----*---) 
O       2.753   4.366  5.979                       (--*--) 
P       2.093   3.644  5.196                     (--*--) 
Q       1.231   2.919  4.607                   (---*--) 
R       2.264   3.747  5.231                      (-*--) 
S       2.907   4.423  5.939                       (--*--) 
T       3.829   4.971  6.113                         (-*-) 
U       3.425   4.522  5.619                        (-*-) 
V       0.483   3.264  6.044                  (-----*----) 
W      -2.004   1.243  4.489             (-----*------) 
X       3.670   4.741  5.812                        (-*--) 
Y       3.211   4.312  5.414                       (--*-) 
                              -----+---------+---------+---------+- 
                                -5.0       0.0       5.0      10.0 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
E      -2.142  -0.815   0.513             (-*--) 
F      -3.251  -2.025  -0.799          (--*-) 
G      -4.003  -2.754  -1.505         (-*--) 
H      -2.120  -0.907   0.306             (-*--) 
I      -2.793  -1.473  -0.153           (--*--) 
J      -3.532  -1.898  -0.264          (--*--) 
K      -2.926  -1.497  -0.069           (--*--) 
L      -3.182  -1.548   0.086           (--*--) 
M      -4.600  -2.684  -0.769        (---*--) 
N      -3.290  -1.155   0.980          (----*---) 
O      -2.677  -1.043   0.591            (--*--) 
P      -3.337  -1.764  -0.191          (--*---) 
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Q      -4.197  -2.489  -0.782         (--*--) 
R      -3.168  -1.661  -0.155           (--*--) 
S      -2.523  -0.986   0.552            (--*--) 
T      -1.609  -0.438   0.734              (-*-) 
U      -2.014  -0.887   0.240             (-*-) 
V      -4.937  -2.145   0.648       (-----*----) 
W      -7.423  -4.166  -0.909  (------*-----) 
X      -1.769  -0.667   0.435             (--*-) 
Y      -2.228  -1.096   0.036             (-*-) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
F      -2.516  -1.210   0.0955            (--*-) 
G      -3.267  -1.940  -0.6121          (--*--) 
H      -1.386  -0.092   1.2017              (--*-) 
I      -2.053  -0.658   0.7366             (--*-) 
J      -2.778  -1.084   0.6112           (---*--) 
K      -2.180  -0.683   0.8147             (--*--) 
L      -2.428  -0.734   0.9612            (---*--) 
M      -3.838  -1.870   0.0981         (---*---) 
N      -2.523  -0.340   1.8417            (---*----) 
O      -1.923  -0.228   1.4666             (---*--) 
P      -2.586  -0.949   0.6866            (--*--) 
Q      -3.441  -1.675   0.0912          (---*--) 
R      -2.419  -0.847   0.7253            (--*--) 
S      -1.773  -0.171   1.4314             (---*--) 
T      -0.878   0.377   1.6319               (--*-) 
U      -1.286  -0.072   1.1417              (--*-) 
V      -4.159  -1.330   1.4984         (----*-----) 
W      -6.639  -3.351  -0.0638    (-----*------) 
X      -1.043   0.147   1.3378               (-*--) 
Y      -1.500  -0.282   0.9365              (-*--) 
                                -----+---------+---------+---------+- 
                                  -5.0       0.0       5.0      10.0 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
G      -1.955  -0.729  0.4964             (--*-) 
H      -0.071   1.118  2.3073                 (-*--) 
I      -0.746   0.552  1.8504                (-*--) 
J      -1.489   0.127  1.7430              (--*--) 
K      -0.880   0.528  1.9355               (--*--) 
L      -1.139   0.477  2.0930               (--*--) 
M      -2.560  -0.659  1.2412            (---*--) 
N      -1.252   0.870  2.9916              (----*---) 
O      -0.634   0.982  2.5984                (--*--) 
P      -1.294   0.261  1.8154              (---*--) 
Q      -2.155  -0.464  1.2263             (--*--) 
R      -1.123   0.364  1.8506               (--*--) 
S      -0.480   1.039  2.5584                (--*--) 
T       0.441   1.587  2.7339                  (-*-) 
U       0.036   1.138  2.2398                 (-*-) 
V      -2.902  -0.120  2.6624           (-----*----) 
W      -5.389  -2.141  1.1068      (------*-----) 
X       0.282   1.358  2.4334                  (-*-) 
Y      -0.178   0.929  2.0349                 (-*-) 
                               -----+---------+---------+---------+- 
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                                 -5.0       0.0       5.0      10.0 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
H       0.634   1.847  3.060                  (--*-) 
I      -0.039   1.281  2.602                 (--*-) 
J      -0.778   0.856  2.490               (---*--) 
K      -0.171   1.257  2.685                 (--*-) 
L      -0.428   1.206  2.840                (--*---) 
M      -1.846   0.070  1.986             (---*---) 
N      -0.536   1.599  3.734                (---*---) 
O       0.078   1.711  3.345                 (--*---) 
P      -0.583   0.990  2.563                (--*--) 
Q      -1.443   0.265  1.972              (---*--) 
R      -0.413   1.093  2.599                (--*--) 
S       0.231   1.769  3.306                 (---*--) 
T       1.145   2.317  3.488                   (--*-) 
U       0.740   1.867  2.995                  (--*-) 
V      -2.183   0.609  3.402             (----*-----) 
W      -4.668  -1.412  1.845        (-----*------) 
X       0.985   2.087  3.189                   (-*-) 
Y       0.526   1.658  2.790                  (-*--) 
                              -----+---------+---------+---------+- 
                                -5.0       0.0       5.0      10.0 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center     Upper  -----+---------+---------+---------+- 
I      -1.853  -0.566   0.72054             (--*-) 
J      -2.598  -0.991   0.61551            (--*--) 
K      -1.987  -0.590   0.80658             (--*--) 
L      -2.248  -0.641   0.96551             (--*--) 
M      -3.670  -1.777   0.11519          (--*---) 
N      -2.363  -0.248   1.86638            (----*---) 
O      -1.743  -0.136   1.47089              (--*--) 
P      -2.402  -0.857   0.68757            (--*--) 
Q      -3.264  -1.582   0.09922          (---*--) 
R      -2.231  -0.754   0.72228             (-*--) 
S      -1.588  -0.079   1.43029              (--*--) 
T      -0.664   0.469   1.60248                (-*-) 
U      -1.068   0.020   1.10781               (-*-) 
V      -4.015  -1.238   1.53886         (-----*----) 
W      -6.502  -3.259  -0.01592    (-----*------) 
X      -0.822   0.240   1.30111               (-*--) 
Y      -1.282  -0.189   0.90303              (--*-) 
                                 -----+---------+---------+---------+- 
                                   -5.0       0.0       5.0      10.0 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
J      -2.114  -0.425  1.2639             (--*---) 
K      -1.515  -0.024  1.4666              (--*--) 
L      -1.764  -0.075  1.6139             (---*--) 
M      -3.174  -1.211  0.7516           (---*---) 
N      -1.860   0.318  2.4956             (----*---) 
O      -1.259   0.430  2.1193              (---*--) 
P      -1.921  -0.291  1.3391             (--*---) 
Q      -2.777  -1.016  0.7441           (---*--) 
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R      -1.754  -0.188  1.3775             (---*--) 
S      -1.109   0.487  2.0837               (--*--) 
T      -0.212   1.035  2.2825                 (-*--) 
U      -0.620   0.586  1.7922                (-*--) 
V      -3.497  -0.672  2.1534          (-----*----) 
W      -5.978  -2.693  0.5917     (------*-----) 
X      -0.377   0.806  1.9881                (--*-) 
Y      -0.834   0.377  1.5869               (--*-) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
K      -1.374   0.401  2.175              (---*--) 
L      -1.594   0.350  2.294              (---*---) 
M      -2.972  -0.786  1.400           (---*----) 
N      -1.638   0.743  3.124              (---*----) 
O      -1.089   0.855  2.799               (---*---) 
P      -1.759   0.134  2.027             (---*---) 
Q      -2.598  -0.591  1.415            (---*---) 
R      -1.601   0.237  2.075              (--*---) 
S      -0.951   0.913  2.777               (---*---) 
T      -0.115   1.461  3.036                 (--*--) 
U      -0.532   1.011  2.554                (--*--) 
V      -3.231  -0.247  2.738           (-----*----) 
W      -5.691  -2.268  1.155      (-----*------) 
X      -0.294   1.231  2.755                (--*---) 
Y      -0.744   0.802  2.348                (--*--) 
                              -----+---------+---------+---------+- 
                                -5.0       0.0       5.0      10.0 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
L      -1.825  -0.051  1.7239             (---*--) 
M      -3.224  -1.187  0.8501           (---*---) 
N      -1.902   0.342  2.5871             (----*---) 
O      -1.320   0.455  2.2293              (---*--) 
P      -1.985  -0.267  1.4520             (--*---) 
Q      -2.835  -0.992  0.8508           (---*---) 
R      -1.822  -0.164  1.4939             (---*--) 
S      -1.175   0.512  2.1984               (--*--) 
T      -0.301   1.060  2.4206                (--*--) 
U      -0.713   0.610  1.9338                (-*--) 
V      -3.525  -0.647  2.2297          (-----*----) 
W      -5.998  -2.669  0.6609     (------*-----) 
X      -0.472   0.830  2.1318                (--*-) 
Y      -0.926   0.401  1.7282               (--*-) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
M      -3.322  -1.136  1.0500          (----*---) 
N      -1.988   0.393  2.7740             (----*----) 
O      -1.439   0.505  2.4494              (---*---) 
P      -2.109  -0.216  1.6772             (---*--) 
Q      -2.948  -0.941  1.0652           (---*---) 
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R      -1.951  -0.113  1.7248             (---*--) 
S      -1.301   0.563  2.4266              (---*---) 
T      -0.465   1.111  2.6859                (--*--) 
U      -0.882   0.661  2.2043               (--*--) 
V      -3.581  -0.597  2.3880          (-----*-----) 
W      -6.041  -2.618  0.8050     (------*------) 
X      -0.644   0.881  2.4054                (--*--) 
Y      -1.094   0.452  1.9981               (--*--) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = M  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
N      -1.053   1.529  4.112               (----*----) 
O      -0.545   1.642  3.828                (---*----) 
P      -1.221   0.920  3.061               (---*---) 
Q      -2.047   0.195  2.437             (---*----) 
R      -1.070   1.023  3.116               (---*---) 
S      -0.417   1.699  3.814                (---*----) 
T       0.381   2.247  4.113                  (--*---) 
U      -0.041   1.797  3.636                 (---*--) 
V      -2.608   0.539  3.687            (-----*-----) 
W      -5.048  -1.482  2.084       (------*------) 
X       0.194   2.017  3.840                 (---*---) 
Y      -0.253   1.588  3.430                (---*---) 
                              -----+---------+---------+---------+- 
                                -5.0       0.0       5.0      10.0 
 
 
Treat = N  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
O      -2.269   0.112  2.4932            (----*----) 
P      -2.949  -0.609  1.7305           (----*---) 
Q      -3.766  -1.334  1.0978         (----*----) 
R      -2.802  -0.506  1.7889           (----*----) 
S      -2.147   0.170  2.4856             (---*----) 
T      -1.373   0.718  2.8083              (---*----) 
U      -1.798   0.268  2.3347             (----*---) 
V      -4.276  -0.990  2.2962        (------*------) 
W      -6.699  -3.011  0.6776    (------*------) 
X      -1.565   0.488  2.5406              (---*---) 
Y      -2.010   0.059  2.1277             (---*---) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
P      -2.614  -0.721  1.1718            (---*--) 
Q      -3.453  -1.447  0.5598          (---*---) 
R      -2.457  -0.619  1.2194            (---*--) 
S      -1.807   0.057  1.9212             (---*---) 
T      -0.970   0.605  2.1805               (--*--) 
U      -1.387   0.156  1.6989              (--*--) 
V      -4.087  -1.102  1.8826         (-----*-----) 
W      -6.546  -3.123  0.2996    (------*------) 
X      -1.149   0.375  1.9001               (--*--) 
Y      -1.600  -0.054  1.4928              (--*--) 
                               -----+---------+---------+---------+- 
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                                 -5.0       0.0       5.0      10.0 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
Q      -2.682  -0.725  1.2318            (---*--) 
R      -1.681   0.103  1.8868              (--*---) 
S      -1.032   0.779  2.5893               (---*--) 
T      -0.185   1.327  2.8385                 (--*--) 
U      -0.601   0.877  2.3555                (--*--) 
V      -3.333  -0.381  2.5709          (-----*-----) 
W      -5.796  -2.402  0.9922     (------*------) 
X      -0.362   1.097  2.5558                (--*--) 
Y      -0.814   0.668  2.1495               (--*--) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
R      -1.076   0.828  2.732               (---*--) 
S      -0.425   1.504  3.433                (---*---) 
T       0.400   2.052  3.704                  (--*--) 
U      -0.018   1.602  3.223                 (--*--) 
V      -2.681   0.345  3.370            (-----*-----) 
W      -5.135  -1.677  1.782       (------*------) 
X       0.219   1.822  3.425                 (---*--) 
Y      -0.231   1.393  3.017                 (--*--) 
                              -----+---------+---------+---------+- 
                                -5.0       0.0       5.0      10.0 
 
 
Treat = R  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
S      -1.077   0.676  2.4290               (--*---) 
T      -0.219   1.224  2.6663                 (-*--) 
U      -0.633   0.774  2.1817                (--*-) 
V      -3.400  -0.483  2.4333          (-----*-----) 
W      -5.868  -2.505  0.8591     (------*------) 
X      -0.393   0.994  2.3810                (--*--) 
Y      -0.846   0.565  1.9758               (--*--) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
T      -0.927   0.548  2.0234               (--*--) 
U      -1.342   0.099  1.5395              (--*--) 
V      -4.092  -1.159  1.7739         (-----*-----) 
W      -6.558  -3.180  0.1975    (------*-----) 
X      -1.103   0.318  1.7394               (--*-) 
Y      -1.555  -0.111  1.3336              (--*--) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = T  subtracted from: 
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Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
U      -1.490  -0.449   0.5914              (-*-) 
V      -4.466  -1.707   1.0514        (-----*----) 
W      -6.956  -3.728  -0.5008   (------*-----) 
X      -1.243  -0.230   0.7835               (-*-) 
Y      -1.704  -0.659   0.3868              (-*-) 
                                -----+---------+---------+---------+- 
                                  -5.0       0.0       5.0      10.0 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center     Upper  -----+---------+---------+---------+- 
V      -3.998  -1.258   1.48246         (----*-----) 
W      -6.491  -3.279  -0.06704    (-----*------) 
X      -0.743   0.220   1.18192                (*-) 
Y      -1.206  -0.209   0.78692               (-*-) 
                                 -----+---------+---------+---------+- 
                                   -5.0       0.0       5.0      10.0 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
W      -6.125  -2.021  2.083     (-------*-------) 
X      -1.253   1.478  4.208              (-----*----) 
Y      -1.694   1.049  3.791              (----*-----) 
                              -----+---------+---------+---------+- 
                                -5.0       0.0       5.0      10.0 
 
 
Treat = W  subtracted from: 
 
Treat    Lower  Center  Upper  -----+---------+---------+---------+- 
X       0.2954   3.499  6.702                  (-----*-----) 
Y      -0.1439   3.070  6.283                 (-----*------) 
                               -----+---------+---------+---------+- 
                                 -5.0       0.0       5.0      10.0 
 
 
Treat = X  subtracted from: 
 
Treat   Lower   Center   Upper  -----+---------+---------+---------+- 
Y      -1.397  -0.4290  0.5386              (-*-) 
                                -----+---------+---------+---------+- 
                                  -5.0       0.0       5.0      10.0 
 
 
Tukey Simultaneous Tests 
Response Variable SI(m) 50 GI 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of            Adjusted 
Treat    of Means  Difference   T-Value   P-Value 
B         4.49000       1.131   3.96823    0.0165 
C        -0.09652       1.131  -0.08536    1.0000 
D         5.31206       1.133   4.68839    0.0008 
E         4.49740       1.140   3.94613    0.0180 
F         3.28706       1.131   2.90600    0.3753 
G         2.55778       1.133   2.25748    0.8557 
H         4.40507       1.130   3.89788    0.0215 
I         3.83902       1.139   3.37032    0.1222 
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J         3.41385       1.169   2.92007    0.3650 
K         3.81462       1.149   3.32063    0.1405 
L         3.76385       1.169   3.21945    0.1841 
M         2.62765       1.201   2.18846    0.8897 
N         4.15692       1.228   3.38490    0.1171 
O         4.26923       1.169   3.65174    0.0511 
P         3.54793       1.163   3.05114    0.2765 
Q         2.82261       1.177   2.39823    0.7699 
R         3.65061       1.156   3.15742    0.2152 
S         4.32645       1.159   3.73195    0.0390 
T         4.87446       1.127   4.32592    0.0039 
U         4.42510       1.123   3.93883    0.0185 
V         3.16714       1.323   2.39375    0.7729 
W         1.14600       1.400   0.81844    1.0000 
X         4.64469       1.122   4.14123    0.0084 
Y         4.21571       1.124   3.75133    0.0364 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -4.587      0.3289   -13.95    0.0001 
D           0.822      0.3365     2.44    0.7384 
E           0.007      0.3583     0.02    1.0000 
F          -1.203      0.3300    -3.64    0.0523 
G          -1.932      0.3365    -5.74    0.0001 
H          -0.085      0.3266    -0.26    1.0000 
I          -0.651      0.3563    -1.83    0.9841 
J          -1.076      0.4430    -2.43    0.7483 
K          -0.675      0.3862    -1.75    0.9909 
L          -0.726      0.4430    -1.64    0.9963 
M          -1.862      0.5207    -3.58    0.0653 
N          -0.333      0.5811    -0.57    1.0000 
O          -0.221      0.4430    -0.50    1.0000 
P          -0.942      0.4262    -2.21    0.8794 
Q          -1.667      0.4634    -3.60    0.0609 
R          -0.839      0.4078    -2.06    0.9386 
S          -0.164      0.4165    -0.39    1.0000 
T           0.384      0.3149     1.22    1.0000 
U          -0.065      0.3027    -0.21    1.0000 
V          -1.323      0.7616    -1.74    0.9917 
W          -3.344      0.8889    -3.76    0.0351 
X           0.155      0.2956     0.52    1.0000 
Y          -0.274      0.3039    -0.90    1.0000 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           5.409      0.3341   16.188    0.0001 
E           4.594      0.3561   12.901    0.0001 
F           3.384      0.3276   10.328    0.0001 
G           2.654      0.3341    7.944    0.0001 
H           4.502      0.3241   13.889    0.0001 
I           3.936      0.3541   11.115    0.0001 
J           3.510      0.4412    7.956    0.0001 
K           3.911      0.3841   10.182    0.0001 
L           3.860      0.4412    8.749    0.0001 
M           2.724      0.5192    5.247    0.0001 
N           4.253      0.5797    7.337    0.0001 
O           4.366      0.4412    9.895    0.0001 



2014-03-26 GI Site Index-Pine P a g e  | 12 

P           3.644      0.4243    8.589    0.0001 
Q           2.919      0.4616    6.323    0.0001 
R           3.747      0.4058    9.234    0.0001 
S           4.423      0.4146   10.669    0.0001 
T           4.971      0.3124   15.914    0.0001 
U           4.522      0.3001   15.069    0.0001 
V           3.264      0.7606    4.291    0.0046 
W           1.243      0.8880    1.399    0.9997 
X           4.741      0.2929   16.185    0.0001 
Y           4.312      0.3013   14.311    0.0001 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E          -0.815      0.3631   -2.243    0.8631 
F          -2.025      0.3353   -6.040    0.0001 
G          -2.754      0.3416   -8.062    0.0001 
H          -0.907      0.3319   -2.733    0.5098 
I          -1.473      0.3612   -4.079    0.0108 
J          -1.898      0.4469   -4.247    0.0055 
K          -1.497      0.3907   -3.833    0.0273 
L          -1.548      0.4469   -3.464    0.0927 
M          -2.684      0.5240   -5.123    0.0002 
N          -1.155      0.5841   -1.978    0.9598 
O          -1.043      0.4469   -2.333    0.8120 
P          -1.764      0.4303   -4.100    0.0099 
Q          -2.489      0.4671   -5.330    0.0001 
R          -1.661      0.4120   -4.033    0.0129 
S          -0.986      0.4206   -2.343    0.8059 
T          -0.438      0.3204   -1.366    0.9998 
U          -0.887      0.3084   -2.876    0.3976 
V          -2.145      0.7639   -2.808    0.4500 
W          -4.166      0.8908   -4.677    0.0008 
X          -0.667      0.3015   -2.214    0.8778 
Y          -1.096      0.3096   -3.541    0.0732 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -1.210      0.3572   -3.389    0.1159 
G          -1.940      0.3631   -5.341    0.0001 
H          -0.092      0.3540   -0.261    1.0000 
I          -0.658      0.3816   -1.725    0.9924 
J          -1.084      0.4636   -2.337    0.8095 
K          -0.683      0.4096   -1.667    0.9953 
L          -0.734      0.4636   -1.582    0.9978 
M          -1.870      0.5383   -3.473    0.0902 
N          -0.340      0.5969   -0.570    1.0000 
O          -0.228      0.4636   -0.492    1.0000 
P          -0.949      0.4475   -2.122    0.9173 
Q          -1.675      0.4831   -3.467    0.0920 
R          -0.847      0.4300   -1.969    0.9617 
S          -0.171      0.4383   -0.390    1.0000 
T           0.377      0.3432    1.099    1.0000 
U          -0.072      0.3321   -0.218    1.0000 
V          -1.330      0.7738   -1.719    0.9927 
W          -3.351      0.8993   -3.727    0.0397 
X           0.147      0.3257    0.452    1.0000 
Y          -0.282      0.3332   -0.845    1.0000 
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Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          -0.729      0.3353   -2.175    0.8956 
H           1.118      0.3253    3.437    0.1007 
I           0.552      0.3552    1.554    0.9983 
J           0.127      0.4421    0.287    1.0000 
K           0.528      0.3851    1.370    0.9998 
L           0.477      0.4421    1.078    1.0000 
M          -0.659      0.5199   -1.268    0.9999 
N           0.870      0.5804    1.499    0.9990 
O           0.982      0.4421    2.222    0.8740 
P           0.261      0.4252    0.613    1.0000 
Q          -0.464      0.4625   -1.004    1.0000 
R           0.364      0.4068    0.894    1.0000 
S           1.039      0.4155    2.501    0.6951 
T           1.587      0.3136    5.062    0.0002 
U           1.138      0.3014    3.776    0.0334 
V          -0.120      0.7611   -0.158    1.0000 
W          -2.141      0.8884   -2.410    0.7618 
X           1.358      0.2943    4.614    0.0011 
Y           0.929      0.3026    3.069    0.2656 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           1.847      0.3319    5.567    0.0001 
I           1.281      0.3612    3.548    0.0717 
J           0.856      0.4469    1.915    0.9719 
K           1.257      0.3907    3.217    0.1852 
L           1.206      0.4469    2.699    0.5378 
M           0.070      0.5240    0.133    1.0000 
N           1.599      0.5841    2.738    0.5059 
O           1.711      0.4469    3.829    0.0276 
P           0.990      0.4303    2.301    0.8312 
Q           0.265      0.4671    0.567    1.0000 
R           1.093      0.4120    2.652    0.5754 
S           1.769      0.4206    4.205    0.0065 
T           2.317      0.3204    7.231    0.0001 
U           1.867      0.3084    6.055    0.0001 
V           0.609      0.7639    0.798    1.0000 
W          -1.412      0.8908   -1.585    0.9977 
X           2.087      0.3015    6.922    0.0001 
Y           1.658      0.3096    5.355    0.0001 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I          -0.566      0.3519   -1.608    0.9972 
J          -0.991      0.4395   -2.255    0.8568 
K          -0.590      0.3821   -1.545    0.9984 
L          -0.641      0.4395   -1.459    0.9994 
M          -1.777      0.5177   -3.433    0.1017 
N          -0.248      0.5784   -0.429    1.0000 
O          -0.136      0.4395   -0.309    1.0000 
P          -0.857      0.4225   -2.029    0.9472 



2014-03-26 GI Site Index-Pine P a g e  | 14 

Q          -1.582      0.4600   -3.440    0.0997 
R          -0.754      0.4040   -1.868    0.9792 
S          -0.079      0.4128   -0.190    1.0000 
T           0.469      0.3099    1.514    0.9989 
U           0.020      0.2976    0.067    1.0000 
V          -1.238      0.7596   -1.630    0.9965 
W          -3.259      0.8871   -3.674    0.0475 
X           0.240      0.2904    0.825    1.0000 
Y          -0.189      0.2988   -0.634    1.0000 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -0.425      0.4620   -0.920    1.0000 
K          -0.024      0.4079   -0.060    1.0000 
L          -0.075      0.4620   -0.163    1.0000 
M          -1.211      0.5370   -2.256    0.8565 
N           0.318      0.5957    0.534    1.0000 
O           0.430      0.4620    0.931    1.0000 
P          -0.291      0.4459   -0.653    1.0000 
Q          -1.016      0.4816   -2.111    0.9213 
R          -0.188      0.4283   -0.440    1.0000 
S           0.487      0.4367    1.116    1.0000 
T           1.035      0.3411    3.035    0.2865 
U           0.586      0.3299    1.776    0.9888 
V          -0.672      0.7728   -0.869    1.0000 
W          -2.693      0.8985   -2.997    0.3113 
X           0.806      0.3234    2.491    0.7032 
Y           0.377      0.3310    1.138    1.0000 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K           0.401      0.4854    0.826    1.0000 
L           0.350      0.5318    0.658    1.0000 
M          -0.786      0.5980   -1.315    0.9999 
N           0.743      0.6513    1.141    1.0000 
O           0.855      0.5318    1.609    0.9971 
P           0.134      0.5178    0.259    1.0000 
Q          -0.591      0.5488   -1.077    1.0000 
R           0.237      0.5028    0.471    1.0000 
S           0.913      0.5099    1.790    0.9877 
T           1.461      0.4309    3.390    0.1156 
U           1.011      0.4221    2.396    0.7714 
V          -0.247      0.8164   -0.302    1.0000 
W          -2.268      0.9363   -2.422    0.7533 
X           1.231      0.4170    2.951    0.3427 
Y           0.802      0.4230    1.896    0.9751 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L          -0.051      0.4854   -0.105    1.0000 
M          -1.187      0.5572   -2.130    0.9140 
N           0.342      0.6140    0.557    1.0000 
O           0.455      0.4854    0.937    1.0000 
P          -0.267      0.4701   -0.567    1.0000 
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Q          -0.992      0.5041   -1.968    0.9619 
R          -0.164      0.4535   -0.362    1.0000 
S           0.512      0.4614    1.109    1.0000 
T           1.060      0.3722    2.847    0.4194 
U           0.610      0.3620    1.687    0.9944 
V          -0.647      0.7870   -0.823    1.0000 
W          -2.669      0.9108   -2.930    0.3578 
X           0.830      0.3561    2.331    0.8134 
Y           0.401      0.3630    1.105    1.0000 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M          -1.136      0.5980   -1.900    0.9745 
N           0.393      0.6513    0.604    1.0000 
O           0.505      0.5318    0.950    1.0000 
P          -0.216      0.5178   -0.417    1.0000 
Q          -0.941      0.5488   -1.715    0.9930 
R          -0.113      0.5028   -0.225    1.0000 
S           0.563      0.5099    1.103    1.0000 
T           1.111      0.4309    2.577    0.6360 
U           0.661      0.4221    1.567    0.9981 
V          -0.597      0.8164   -0.731    1.0000 
W          -2.618      0.9363   -2.796    0.4594 
X           0.881      0.4170    2.112    0.9207 
Y           0.452      0.4230    1.068    1.0000 
 
 
Treat = M  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
N           1.529      0.7064    2.165    0.9000 
O           1.642      0.5980    2.745    0.5001 
P           0.920      0.5857    1.571    0.9980 
Q           0.195      0.6133    0.318    1.0000 
R           1.023      0.5724    1.787    0.9879 
S           1.699      0.5786    2.936    0.3537 
T           2.247      0.5104    4.402    0.0028 
U           1.797      0.5030    3.573    0.0660 
V           0.539      0.8611    0.627    1.0000 
W          -1.482      0.9754   -1.519    0.9988 
X           2.017      0.4988    4.044    0.0124 
Y           1.588      0.5037    3.153    0.2179 
 
 
Treat = N  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O           0.112      0.6513    0.172    1.0000 
P          -0.609      0.6400   -0.952    1.0000 
Q          -1.334      0.6653   -2.006    0.9532 
R          -0.506      0.6278   -0.806    1.0000 
S           0.170      0.6335    0.268    1.0000 
T           0.718      0.5719    1.255    1.0000 
U           0.268      0.5653    0.474    1.0000 
V          -0.990      0.8989   -1.101    1.0000 
W          -3.011      1.0090   -2.984    0.3201 
X           0.488      0.5615    0.869    1.0000 
Y           0.059      0.5659    0.104    1.0000 
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Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P          -0.721      0.5178   -1.393    0.9997 
Q          -1.447      0.5488   -2.636    0.5889 
R          -0.619      0.5028   -1.230    1.0000 
S           0.057      0.5099    0.112    1.0000 
T           0.605      0.4309    1.405    0.9997 
U           0.156      0.4221    0.369    1.0000 
V          -1.102      0.8164   -1.350    0.9998 
W          -3.123      0.9363   -3.336    0.1347 
X           0.375      0.4170    0.900    1.0000 
Y          -0.054      0.4230   -0.127    1.0000 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q          -0.725      0.5353   -1.355    0.9998 
R           0.103      0.4880    0.210    1.0000 
S           0.779      0.4953    1.572    0.9980 
T           1.327      0.4136    3.207    0.1899 
U           0.877      0.4044    2.169    0.8982 
V          -0.381      0.8074   -0.472    1.0000 
W          -2.402      0.9284   -2.587    0.6282 
X           1.097      0.3991    2.748    0.4977 
Y           0.668      0.4053    1.648    0.9960 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
R           0.828      0.5208    1.590    0.9976 
S           1.504      0.5277    2.850    0.4172 
T           2.052      0.4518    4.541    0.0016 
U           1.602      0.4434    3.614    0.0579 
V           0.345      0.8276    0.416    1.0000 
W          -1.677      0.9461   -1.772    0.9892 
X           1.822      0.4386    4.154    0.0080 
Y           1.393      0.4442    3.136    0.2268 
 
 
Treat = R  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S           0.676      0.4796    1.409    0.9996 
T           1.224      0.3946    3.102    0.2461 
U           0.774      0.3849    2.012    0.9516 
V          -0.483      0.7979   -0.606    1.0000 
W          -2.505      0.9201   -2.722    0.5188 
X           0.994      0.3794    2.620    0.6015 
Y           0.565      0.3859    1.464    0.9993 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
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Treat    of Means  Difference  T-Value   P-Value 
T           0.548      0.4036    1.358    0.9998 
U           0.099      0.3941    0.250    1.0000 
V          -1.159      0.8023   -1.445    0.9995 
W          -3.180      0.9240   -3.442    0.0991 
X           0.318      0.3887    0.819    1.0000 
Y          -0.111      0.3951   -0.280    1.0000 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U          -0.449      0.2847   -1.578    0.9978 
V          -1.707      0.7546   -2.262    0.8530 
W          -3.728      0.8829   -4.223    0.0060 
X          -0.230      0.2772   -0.829    1.0000 
Y          -0.659      0.2860   -2.303    0.8301 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -1.258      0.7496   -1.678    0.9948 
W          -3.279      0.8786   -3.732    0.0389 
X           0.220      0.2632    0.834    1.0000 
Y          -0.209      0.2725   -0.768    1.0000 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W          -2.021      1.1227   -1.800    0.9868 
X           1.478      0.7468    1.979    0.9596 
Y           1.049      0.7501    1.398    0.9997 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           3.499      0.8762    3.993    0.0151 
Y           3.070      0.8791    3.492    0.0852 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y         -0.4290      0.2647   -1.621    0.9968 
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Species: Douglas-fir 
 
General Linear Model: SI(m) 50 TA versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      23  A, B, C, D, E, F, G, H, I, J, K, L, M, O, P, Q, S, T, U, 
                       V, W, X, Y 
 
 
Analysis of Variance for SI(m) 50 TA, using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS     F      P 
Treat    22  2603.47  2603.47  118.34  8.46  0.000 
Error   435  6086.98  6086.98   13.99 
Total   457  8690.45 
 
 
S = 3.74073   R-Sq = 29.96%   R-Sq(adj) = 26.42% 
 
 
Unusual Observations for SI(m) 50 TA 
 
Obs  SI(m) 50 TA      Fit  SE Fit  Residual  St Resid 
  1      18.1500  13.2675  1.8704    4.8825      1.51 X 
  2      12.8400  13.2675  1.8704   -0.4275     -0.13 X 
  4      13.8300  13.2675  1.8704    0.5625      0.17 X 
  7       8.2500  13.2675  1.8704   -5.0175     -1.55 X 
 26      25.4700  17.5858  0.6235    7.8842      2.14 R 
 32       8.2500  17.5858  0.6235   -9.3358     -2.53 R 
 36       9.0000  17.5858  0.6235   -8.5858     -2.33 R 
132      24.7300  16.5696  0.7636    8.1604      2.23 R 
137      24.7500  16.5696  0.7636    8.1804      2.23 R 
147      24.1700  16.5696  0.7636    7.6004      2.08 R 
162      11.0000  18.5209  0.6613   -7.5209     -2.04 R 
163      11.0800  18.5209  0.6613   -7.4409     -2.02 R 
184      12.3800  20.3409  0.6613   -7.9609     -2.16 R 
185      12.3800  20.3409  0.6613   -7.9609     -2.16 R 
186      12.4700  20.3409  0.6613   -7.8709     -2.14 R 
187       9.0000  20.3409  0.6613  -11.3409     -3.08 R 
203      27.9300  20.3409  0.6613    7.5891      2.06 R 
218      13.9100  21.7043  0.6150   -7.7943     -2.11 R 
220      10.9100  21.7043  0.6150  -10.7943     -2.93 R 
265      24.7500  17.2909  1.1279    7.4591      2.09 R 
286      15.3600  20.3980  1.6729   -5.0380     -1.51 X 
287      19.8500  20.3980  1.6729   -0.5480     -0.16 X 
288      24.3200  20.3980  1.6729    3.9220      1.17 X 
289      19.8800  20.3980  1.6729   -0.5180     -0.15 X 
290      22.5800  20.3980  1.6729    2.1820      0.65 X 
291      24.7500  21.6000  2.6451    3.1500      1.19 X 
292      18.4500  21.6000  2.6451   -3.1500     -1.19 X 
295      12.3700  20.0167  1.2469   -7.6467     -2.17 R 
302      12.3700  19.8911  1.2469   -7.5211     -2.13 R 
306      12.3800  19.8911  1.2469   -7.5111     -2.13 R 
311      17.8400  16.5300  2.1597    1.3100      0.43 X 
312      12.3800  16.5300  2.1597   -4.1500     -1.36 X 
313      19.3700  16.5300  2.1597    2.8400      0.93 X 
409      11.0000  13.5400  2.1597   -2.5400     -0.83 X 
410      14.1400  13.5400  2.1597    0.6000      0.20 X 
411      15.4800  13.5400  2.1597    1.9400      0.64 X 
422      14.8400  14.8400  3.7407    0.0000         * X 
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R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N   Mean  Grouping 
D      31  24.02  A 
E      25  22.81  A B 
I      37  21.70  A B C 
O       2  21.60  A B C D E F G 
M       5  20.40  A B C D E F G 
H      32  20.34    B C D 
P       9  20.02  A B C D   F 
Q       9  19.89  A B C D   F 
T      45  19.36      C D   F 
Y      39  18.69      C D   F 
G      32  18.52      C D   F 
J      10  18.32    B C D E F G 
X      30  17.89        D E F G 
U      47  17.63        D E F G 
B      36  17.59        D E F G 
K      11  17.29      C D E F G 
F      24  16.57            F G 
S       3  16.53  A B C D E F G 
L       9  16.46        D E F G 
W       1  14.84  A B C D E F G 
C      14  13.74          E   G 
V       3  13.54        D E F G 
A       4  13.27        D E F G 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SI(m) 50 TA 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower   Center   Upper  ---------+---------+---------+------- 
B       -2.81   4.3183  11.442                   (-----*-----) 
C       -7.19   0.4768   8.140               (-----*------) 
D        3.57  10.7531  17.934                        (-----*-----) 
E        2.27   9.5445  16.823                       (-----*-----) 
F       -4.00   3.3021  10.602                  (-----*-----) 
G       -1.91   5.2534  12.422                   (-----*-----) 
H       -0.09   7.0734  14.242                     (-----*-----) 
I        1.32   8.4368  15.551                      (-----*-----) 
J       -2.94   5.0515  13.048                   (-----*------) 
K       -3.87   4.0234  11.915                  (-----*------) 
L       -4.93   3.1903  11.313                 (------*-----) 
M       -1.94   7.1305  16.198                   (-------*------) 
O       -3.37   8.3325  20.038                  (---------*---------) 
P       -1.37   6.7492  14.872                    (------*-----) 
Q       -1.50   6.6236  14.746                    (------*-----) 
S       -7.06   3.2625  13.586               (--------*-------) 
T       -0.96   6.0881  13.140                    (-----*-----) 
U       -2.67   4.3651  11.405                   (-----*-----) 
V      -10.05   0.2725  10.596             (-------*--------) 
W      -13.54   1.5725  16.684          (-----------*------------) 
X       -2.57   4.6275  11.822                   (-----*-----) 
Y       -1.67   5.4235  12.520                    (-----*----) 
                                ---------+---------+---------+------- 
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                                       -12         0        12 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
C       -8.10  -3.842   0.4157              (---*--) 
D        3.12   6.435   9.7466                        (-*--) 
E        1.71   5.226   8.7451                      (--*--) 
F       -4.58  -1.016   2.5456                 (--*--) 
G       -2.35   0.935   4.2190                   (--*--) 
H       -0.53   2.755   6.0390                     (-*--) 
I        0.95   4.118   7.2827                      (-*--) 
J       -4.10   0.733   5.5648                  (---*---) 
K       -4.95  -0.295   4.3616                 (---*---) 
L       -6.17  -1.128   3.9092                (---*---) 
M       -3.64   2.812   9.2630                  (----*-----) 
O       -5.81   4.014  13.8336                (-------*--------) 
P       -2.61   2.431   7.4681                   (---*---) 
Q       -2.73   2.305   7.3426                   (---*---) 
S       -9.18  -1.056   7.0665             (------*------) 
T       -1.25   1.770   4.7921                    (-*--) 
U       -2.95   0.047   3.0404                   (-*--) 
V      -12.17  -4.046   4.0765           (------*-----) 
W      -16.45  -2.746  10.9570       (-----------*----------) 
X       -3.03   0.309   3.6505                  (--*--) 
Y       -2.02   1.105   4.2292                   (--*--) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
 
Treat = C  subtracted from: 
 
Treat   Lower   Center   Upper  ---------+---------+---------+------- 
D        5.92  10.2764  14.629                          (---*--) 
E        4.56   9.0677  13.580                         (---*--) 
F       -1.72   2.8253   7.371                    (--*---) 
G        0.45   4.7767   9.108                     (---*---) 
H        2.27   6.5967  10.928                       (--*---) 
I        3.72   7.9600  12.201                        (---*--) 
J       -1.02   4.5747  10.171                    (----*---) 
K       -1.90   3.5466   8.993                   (----*---) 
L       -3.06   2.7135   8.488                  (----*----) 
M       -0.39   6.6537  13.696                     (-----*----) 
O       -2.36   7.8557  18.073                   (--------*-------) 
P        0.50   6.2724  12.047                     (----*----) 
Q        0.37   6.1468  11.922                     (----*----) 
S       -5.81   2.7857  11.385                (------*------) 
T        1.47   5.6113   9.748                      (---*--) 
U       -0.23   3.8883   8.004                     (--*---) 
V       -8.80  -0.2043   8.395              (------*------) 
W      -12.90   1.0957  15.087          (-----------*-----------) 
X       -0.22   4.1507   8.526                     (--*---) 
Y        0.74   4.9467   9.158                      (--*---) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
E       -4.84   -1.21   2.425                 (--*--) 
F      -11.13   -7.45  -3.776            (--*--) 
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G       -8.91   -5.50  -2.093              (-*--) 
H       -7.09   -3.68  -0.273               (--*--) 
I       -5.61   -2.32   0.975                (--*--) 
J      -10.62   -5.70  -0.786            (---*---) 
K      -11.47   -6.73  -1.986           (---*---) 
L      -12.68   -7.56  -2.445          (----*---) 
M      -10.14   -3.62   2.891             (----*----) 
O      -12.28   -2.42   7.440           (-------*-------) 
P       -9.12   -4.00   1.114             (----*---) 
Q       -9.25   -4.13   0.988             (----*---) 
S      -15.66   -7.49   0.682        (------*------) 
T       -7.82   -4.67  -1.510              (--*--) 
U       -9.52   -6.39  -3.261             (--*-) 
V      -18.65  -10.48  -2.308     (------*------) 
W      -22.91   -9.18   4.552  (----------*-----------) 
X       -9.59   -6.13  -2.664             (--*--) 
Y       -8.58   -5.33  -2.077              (--*-) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
F      -10.11  -6.242  -2.380             (--*--) 
G       -7.90  -4.291  -0.683              (--*--) 
H       -6.08  -2.471   1.137                (--*--) 
I       -4.61  -1.108   2.392                 (--*--) 
J       -9.55  -4.493   0.564             (---*---) 
K      -10.41  -5.521  -0.631            (---*---) 
L      -11.61  -6.354  -1.100           (----*---) 
M       -9.04  -2.414   4.208             (-----*-----) 
O      -11.14  -1.212   8.721            (-------*-------) 
P       -8.05  -2.795   2.459              (----*---) 
Q       -8.18  -2.921   2.333              (----*---) 
S      -14.54  -6.282   1.977         (------*------) 
T       -6.83  -3.456  -0.085               (--*--) 
U       -8.53  -5.179  -1.834              (--*-) 
V      -17.53  -9.272  -1.013      (------*------) 
W      -21.76  -7.972   5.812   (----------*-----------) 
X       -8.58  -4.917  -1.257              (--*--) 
Y       -7.58  -4.121  -0.658               (--*-) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
G       -1.70   1.951   5.601                    (--*--) 
H        0.12   3.771   7.421                     (--*--) 
I        1.59   5.135   8.677                      (--*--) 
J       -3.34   1.749   6.837                  (---*----) 
K       -4.20   0.721   5.643                 (----*---) 
L       -5.39  -0.112   5.171                 (---*---) 
M       -2.82   3.828  10.473                   (----*-----) 
O       -4.92   5.030  14.978                 (-------*-------) 
P       -1.84   3.447   8.730                   (----*---) 
Q       -1.96   3.322   8.605                   (----*---) 
S       -8.32  -0.040   8.238              (------*------) 
T       -0.63   2.786   6.202                    (--*--) 
U       -2.33   1.063   4.454                   (--*--) 
V      -11.31  -3.030   5.248            (-----*------) 
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W      -15.52  -1.730  12.066        (-----------*----------) 
X       -2.38   1.325   5.027                   (--*--) 
Y       -1.39   2.121   5.628                    (--*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
H       -1.56   1.820   5.199                    (--*-) 
I       -0.08   3.183   6.446                     (--*-) 
J       -5.10  -0.202   4.695                 (---*---) 
K       -5.95  -1.230   3.494                (---*---) 
L       -7.16  -2.063   3.037               (---*----) 
M       -4.62   1.877   8.377                 (-----*----) 
O       -6.77   3.079  12.931               (--------*-------) 
P       -3.60   1.496   6.596                  (---*---) 
Q       -3.73   1.370   6.470                  (---*---) 
S      -10.15  -1.991   6.170             (-----*------) 
T       -2.29   0.835   3.960                   (--*-) 
U       -3.99  -0.888   2.209                  (-*--) 
V      -13.14  -4.981   3.180          (------*------) 
W      -17.41  -3.681  10.045      (-----------*----------) 
X       -4.06  -0.626   2.809                  (-*--) 
Y       -3.05   0.170   3.394                  (--*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center    Upper  ---------+---------+---------+------- 
I       -1.90   1.363   4.6263                   (--*--) 
J       -6.92  -2.022   2.8749               (---*---) 
K       -7.77  -3.050   1.6741               (--*---) 
L       -8.98  -3.883   1.2167              (---*---) 
M       -6.44   0.057   6.5569                (----*----) 
O       -8.59   1.259  11.1108              (-------*-------) 
P       -5.42  -0.324   4.7756                (----*---) 
Q       -5.55  -0.450   4.6500                (----*---) 
S      -11.97  -3.811   4.3504           (------*------) 
T       -4.11  -0.985   2.1402                  (-*--) 
U       -5.81  -2.708   0.3894                (--*-) 
V      -14.96  -6.801   1.3604         (-----*------) 
W      -19.23  -5.501   8.2251     (----------*-----------) 
X       -5.88  -2.446   0.9890                (--*--) 
Y       -4.87  -1.650   1.5740                 (--*-) 
                                ---------+---------+---------+------- 
                                       -12         0        12 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
J       -8.20  -3.385   1.432              (---*---) 
K       -9.06  -4.413   0.228             (---*---) 
L      -10.27  -5.247  -0.223            (----*---) 
M       -7.75  -1.306   5.134               (----*----) 
O       -9.92  -0.104   9.708             (-------*-------) 
P       -6.71  -1.688   3.336               (----*---) 
Q       -6.84  -1.813   3.210               (---*----) 
S      -13.29  -5.174   2.940          (------*-----) 
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T       -5.35  -2.349   0.651                 (-*--) 
U       -7.04  -4.072  -1.101               (--*-) 
V      -16.28  -8.164  -0.050       (------*------) 
W      -20.56  -6.864   6.834    (----------*-----------) 
X       -7.13  -3.809  -0.489               (--*--) 
Y       -6.12  -3.013   0.089                (-*--) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
K       -6.93  -1.028   4.878               (----*----) 
L       -8.07  -1.861   4.349              (----*-----) 
M       -5.32   2.079   9.482                 (-----*-----) 
O       -7.19   3.281  13.751               (--------*-------) 
P       -4.51   1.698   7.908                 (----*-----) 
Q       -4.64   1.572   7.782                 (----*----) 
S      -10.69  -1.789   7.109            (-------*------) 
T       -3.69   1.037   5.762                  (---*---) 
U       -5.39  -0.686   4.021                 (--*---) 
V      -13.68  -4.779   4.119          (------*------) 
W      -17.66  -3.479  10.697      (-----------*-----------) 
X       -5.36  -0.424   4.512                 (---*---) 
Y       -4.42   0.372   5.163                 (---*---) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
L       -6.91  -0.833   5.242               (----*----) 
M       -4.18   3.107  10.397                  (-----*-----) 
O       -6.08   4.309  14.699                (--------*-------) 
P       -3.35   2.726   8.801                  (----*----) 
Q       -3.47   2.600   8.675                  (----*----) 
S       -9.56  -0.761   8.043             (------*-------) 
T       -2.48   2.065   6.611                   (---*---) 
U       -4.19   0.342   4.869                  (--*---) 
V      -12.55  -3.751   5.053           (------*------) 
W      -16.57  -2.451  11.667       (-----------*-----------) 
X       -4.16   0.604   5.368                  (---*--) 
Y       -3.21   1.400   6.015                  (---*---) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
M       -3.60   3.940  11.479                  (-----*------) 
O       -5.42   5.142  15.709                (--------*--------) 
P       -2.81   3.559   9.931                   (----*----) 
Q       -2.94   3.433   9.805                   (----*----) 
S       -8.94   0.072   9.083              (------*-------) 
T       -2.04   2.898   7.833                   (---*----) 
U       -3.74   1.175   6.093                  (---*---) 
V      -11.93  -2.918   6.093           (-------*------) 
W      -15.87  -1.618  12.630        (-----------*-----------) 
X       -3.70   1.437   6.574                  (---*---) 
Y       -2.77   2.233   7.232                   (---*---) 
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                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = M  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
O      -10.11   1.202  12.511             (--------*--------) 
P       -7.92  -0.381   7.158              (------*-----) 
Q       -8.05  -0.507   7.032              (------*-----) 
S      -13.74  -3.868   6.003          (-------*-------) 
T       -7.41  -1.042   5.329               (----*----) 
U       -9.12  -2.765   3.593             (-----*----) 
V      -16.73  -6.858   3.013       (-------*--------) 
W      -20.36  -5.558   9.249    (-----------*------------) 
X       -9.03  -2.503   4.026             (-----*----) 
Y       -8.13  -1.707   4.714              (-----*----) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
P      -12.15  -1.583  8.983           (--------*-------) 
Q      -12.28  -1.709  8.857           (--------*-------) 
S      -17.41  -5.070  7.269      (----------*---------) 
T      -12.01  -2.244  7.523           (-------*-------) 
U      -13.73  -3.967  5.791          (-------*-------) 
V      -20.40  -8.060  4.279    (---------*----------) 
W      -23.31  -6.760  9.794  (------------*-------------) 
X      -13.58  -3.705  6.166          (-------*-------) 
Y      -12.71  -2.909  6.891          (--------*-------) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
Q       -6.50  -0.126  6.246                (----*----) 
S      -12.50  -3.487  5.524           (------*-------) 
T       -5.60  -0.661  4.274                (---*----) 
U       -7.30  -2.384  2.534               (---*---) 
V      -15.49  -6.477  2.534        (-------*------) 
W      -19.42  -5.177  9.071     (-----------*-----------) 
X       -7.26  -2.122  3.015               (---*----) 
Y       -6.32  -1.326  3.673                (---*---) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
S      -12.37  -3.361  5.650           (------*-------) 
T       -5.47  -0.536  4.400                (----*---) 
U       -7.18  -2.259  2.659               (---*---) 
V      -15.36  -6.351  2.660        (-------*------) 
W      -19.30  -5.051  9.196     (-----------*-----------) 
X       -7.13  -1.996  3.141               (---*----) 
Y       -6.20  -1.200  3.798                (---*---) 
                              ---------+---------+---------+------- 
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                                     -12         0        12 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
T       -5.23   2.826  10.885                 (-----*------) 
U       -6.95   1.103   9.151               (------*------) 
V      -14.03  -2.990   8.046         (---------*--------) 
W      -17.30  -1.690  13.917       (------------*------------) 
X       -6.82   1.365   9.550               (------*------) 
Y       -5.94   2.161  10.259                (------*------) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
U       -4.54  -1.723  1.096                 (--*-) 
V      -13.88  -5.816  2.244         (------*------) 
W      -18.18  -4.516  9.150      (----------*-----------) 
X       -4.65  -1.461  1.725                 (--*-) 
Y       -3.62  -0.665  2.293                  (-*--) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  ---------+---------+---------+------- 
V      -12.14  -4.093   3.956           (------*-----) 
W      -16.45  -2.793  10.867       (-----------*----------) 
X       -2.90   0.262   3.421                   (-*--) 
Y       -1.87   1.058   3.986                   (--*-) 
                               ---------+---------+---------+------- 
                                      -12         0        12 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
W      -14.31   1.300  16.91         (------------*------------) 
X       -3.83   4.355  12.54                  (------*-----) 
Y       -2.95   5.151  13.25                   (-----*------) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
X      -10.68   3.055  16.79            (-----------*----------) 
Y       -9.84   3.851  17.54             (----------*-----------) 
                              ---------+---------+---------+------- 
                                     -12         0        12 
 
 
Treat = X  subtracted from: 
 
Treat   Lower  Center  Upper  ---------+---------+---------+------- 
Y      -2.486  0.7960  4.078                   (--*-) 
                              ---------+---------+---------+------- 
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                                     -12         0        12 
 
 
Tukey Simultaneous Tests 
Response Variable SI(m) 50 TA 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B          4.3183       1.972  2.19034    0.8610 
C          0.4768       2.121  0.22481    1.0000 
D         10.7531       1.987  5.41073    0.0001 
E          9.5445       2.014  4.73803    0.0006 
F          3.3021       2.020  1.63451    0.9939 
G          5.2534       1.984  2.64814    0.5367 
H          7.0734       1.984  3.56556    0.0590 
I          8.4368       1.969  4.28511    0.0040 
J          5.0515       2.213  2.28260    0.8088 
K          4.0234       2.184  1.84212    0.9740 
L          3.1903       2.248  1.41923    0.9992 
M          7.1305       2.509  2.84156    0.3862 
O          8.3325       3.240  2.57210    0.5978 
P          6.7492       2.248  3.00243    0.2770 
Q          6.6236       2.248  2.94658    0.3127 
S          3.2625       2.857  1.14192    1.0000 
T          6.0881       1.952  3.11932    0.2107 
U          4.3651       1.948  2.24041    0.8338 
V          0.2725       2.857  0.09538    1.0000 
W          1.5725       4.182  0.37599    1.0000 
X          4.6275       1.991  2.32403    0.7824 
Y          5.4235       1.964  2.76155    0.4467 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -3.842      1.1782   -3.260    0.1463 
D           6.435      0.9166    7.021    0.0001 
E           5.226      0.9739    5.366    0.0001 
F          -1.016      0.9858   -1.031    1.0000 
G           0.935      0.9088    1.029    1.0000 
H           2.755      0.9088    3.031    0.2594 
I           4.118      0.8757    4.703    0.0006 
J           0.733      1.3372    0.548    1.0000 
K          -0.295      1.2887   -0.229    1.0000 
L          -1.128      1.3941   -0.809    1.0000 
M           2.812      1.7853    1.575    0.9963 
O           4.014      2.7176    1.477    0.9985 
P           2.431      1.3941    1.744    0.9863 
Q           2.305      1.3941    1.654    0.9929 
S          -1.056      2.2479   -0.470    1.0000 
T           1.770      0.8365    2.116    0.8962 
U           0.047      0.8285    0.056    1.0000 
V          -4.046      2.2479   -1.800    0.9800 
W          -2.746      3.7923   -0.724    1.0000 
X           0.309      0.9247    0.334    1.0000 
Y           1.105      0.8646    1.278    0.9998 
 
 
Treat = C  subtracted from: 
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       Difference       SE of            Adjusted 
Treat    of Means  Difference   T-Value   P-Value 
D         10.2764       1.205   8.53142    0.0001 
E          9.0677       1.249   7.26178    0.0001 
F          2.8253       1.258   2.24588    0.8307 
G          4.7767       1.199   3.98499    0.0133 
H          6.5967       1.199   5.50335    0.0001 
I          7.9600       1.174   6.78170    0.0001 
J          4.5747       1.549   2.95370    0.3080 
K          3.5466       1.507   2.35315    0.7630 
L          2.7135       1.598   1.69783    0.9901 
M          6.6537       1.949   3.41413    0.0944 
O          7.8557       2.828   2.77810    0.4339 
P          6.2724       1.598   3.92462    0.0168 
Q          6.1468       1.598   3.84606    0.0224 
S          2.7857       2.380   1.17052    1.0000 
T          5.6113       1.145   4.90173    0.0003 
U          3.8883       1.139   3.41388    0.0945 
V         -0.2043       2.380  -0.08584    1.0000 
W          1.0957       3.872   0.28298    1.0000 
X          4.1507       1.211   3.42819    0.0905 
Y          4.9467       1.165   4.24445    0.0047 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           -1.21      1.0055   -1.202    0.9999 
F           -7.45      1.0171   -7.326    0.0001 
G           -5.50      0.9427   -5.834    0.0001 
H           -3.68      0.9427   -3.903    0.0182 
I           -2.32      0.9108   -2.543    0.6210 
J           -5.70      1.3604   -4.191    0.0059 
K           -6.73      1.3128   -5.126    0.0001 
L           -7.56      1.4164   -5.340    0.0001 
M           -3.62      1.8028   -2.009    0.9355 
O           -2.42      2.7291   -0.887    1.0000 
P           -4.00      1.4164   -2.827    0.3970 
Q           -4.13      1.4164   -2.916    0.3336 
S           -7.49      2.2618   -3.312    0.1269 
T           -4.67      0.8731   -5.343    0.0001 
U           -6.39      0.8655   -7.381    0.0001 
V          -10.48      2.2618   -4.634    0.0009 
W           -9.18      3.8006   -2.416    0.7188 
X           -6.13      0.9580   -6.394    0.0001 
Y           -5.33      0.9001   -5.921    0.0001  
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -6.242      1.0690   -5.839    0.0001 
G          -4.291      0.9985   -4.298    0.0038 
H          -2.471      0.9985   -2.475    0.6744 
I          -1.108      0.9685   -1.144    1.0000 
J          -4.493      1.3997   -3.210    0.1673 
K          -5.521      1.3534   -4.079    0.0092 
L          -6.354      1.4541   -4.370    0.0028 
M          -2.414      1.8326   -1.317    0.9997 
O          -1.212      2.7489   -0.441    1.0000 
P          -2.795      1.4541   -1.922    0.9587 
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Q          -2.921      1.4541   -2.009    0.9357 
S          -6.282      2.2856   -2.748    0.4569 
T          -3.456      0.9331   -3.704    0.0371 
U          -5.179      0.9260   -5.593    0.0001 
V          -9.272      2.2856   -4.057    0.0101 
W          -7.972      3.8148   -2.090    0.9070 
X          -4.917      1.0130   -4.854    0.0003 
Y          -4.121      0.9584   -4.300    0.0038 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           1.951      1.0101    1.932    0.9566 
H           3.771      1.0101    3.734    0.0335 
I           5.135      0.9804    5.237    0.0001 
J           1.749      1.4080    1.243    0.9999 
K           0.721      1.3620    0.530    1.0000 
L          -0.112      1.4621   -0.076    1.0000 
M           3.828      1.8389    2.082    0.9101 
O           5.030      2.7531    1.827    0.9762 
P           3.447      1.4621    2.358    0.7599 
Q           3.322      1.4621    2.272    0.8154 
S          -0.040      2.2907   -0.017    1.0000 
T           2.786      0.9455    2.947    0.3127 
U           1.063      0.9385    1.133    1.0000 
V          -3.030      2.2907   -1.323    0.9997 
W          -1.730      3.8179   -0.453    1.0000 
X           1.325      1.0244    1.294    0.9998 
Y           2.121      0.9705    2.186    0.8633 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           1.820      0.9352    1.946    0.9531 
I           3.183      0.9030    3.525    0.0671 
J          -0.202      1.3552   -0.149    1.0000 
K          -1.230      1.3074   -0.941    1.0000 
L          -2.063      1.4114   -1.462    0.9987 
M           1.877      1.7989    1.043    1.0000 
O           3.079      2.7265    1.129    1.0000 
P           1.496      1.4114    1.060    1.0000 
Q           1.370      1.4114    0.971    1.0000 
S          -1.991      2.2587   -0.881    1.0000 
T           0.835      0.8650    0.965    1.0000 
U          -0.888      0.8573   -1.036    1.0000 
V          -4.981      2.2587   -2.205    0.8532 
W          -3.681      3.7987   -0.969    1.0000 
X          -0.626      0.9506   -0.658    1.0000 
Y           0.170      0.8922    0.191    1.0000 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           1.363      0.9030    1.510    0.9979 
J          -2.022      1.3552   -1.492    0.9983 
K          -3.050      1.3074   -2.333    0.7767 
L          -3.883      1.4114   -2.751    0.4547 
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M           0.057      1.7989    0.032    1.0000 
O           1.259      2.7265    0.462    1.0000 
P          -0.324      1.4114   -0.230    1.0000 
Q          -0.450      1.4114   -0.319    1.0000 
S          -3.811      2.2587   -1.687    0.9908 
T          -0.985      0.8650   -1.139    1.0000 
U          -2.708      0.8573   -3.159    0.1908 
V          -6.801      2.2587   -3.011    0.2717 
W          -5.501      3.7987   -1.448    0.9989 
X          -2.446      0.9506   -2.573    0.5972 
Y          -1.650      0.8922   -1.849    0.9728 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -3.385      1.3332   -2.539    0.6241 
K          -4.413      1.2846   -3.436    0.0886 
L          -5.247      1.3903   -3.774    0.0291 
M          -1.306      1.7824   -0.733    1.0000 
O          -0.104      2.7156   -0.038    1.0000 
P          -1.688      1.3903   -1.214    0.9999 
Q          -1.813      1.3903   -1.304    0.9998 
S          -5.174      2.2456   -2.304    0.7952 
T          -2.349      0.8301   -2.829    0.3952 
U          -4.072      0.8221   -4.953    0.0002 
V          -8.164      2.2456   -3.636    0.0468 
W          -6.864      3.7909   -1.811    0.9786 
X          -3.809      0.9190   -4.145    0.0071 
Y          -3.013      0.8585   -3.510    0.0704 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K          -1.028       1.634   -0.629    1.0000 
L          -1.861       1.719   -1.083    1.0000 
M           2.079       2.049    1.015    1.0000 
O           3.281       2.898    1.132    1.0000 
P           1.698       1.719    0.988    1.0000 
Q           1.572       1.719    0.915    1.0000 
S          -1.789       2.462   -0.727    1.0000 
T           1.037       1.308    0.793    1.0000 
U          -0.686       1.303   -0.527    1.0000 
V          -4.779       2.462   -1.941    0.9544 
W          -3.479       3.923   -0.887    1.0000 
X          -0.424       1.366   -0.310    1.0000 
Y           0.372       1.326    0.281    1.0000 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L          -0.833       1.681   -0.496    1.0000 
M           3.107       2.018    1.540    0.9973 
O           4.309       2.876    1.499    0.9981 
P           2.726       1.681    1.621    0.9945 
Q           2.600       1.681    1.547    0.9971 
S          -0.761       2.436   -0.312    1.0000 
T           2.065       1.258    1.641    0.9936 
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U           0.342       1.253    0.273    1.0000 
V          -3.751       2.436   -1.539    0.9973 
W          -2.451       3.907   -0.627    1.0000 
X           0.604       1.319    0.458    1.0000 
Y           1.400       1.277    1.096    1.0000 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M           3.940       2.086    1.888    0.9658 
O           5.142       2.924    1.758    0.9848 
P           3.559       1.763    2.018    0.9327 
Q           3.433       1.763    1.947    0.9529 
S           0.072       2.494    0.029    1.0000 
T           2.898       1.366    2.121    0.8938 
U           1.175       1.361    0.863    1.0000 
V          -2.918       2.494   -1.170    1.0000 
W          -1.618       3.943   -0.410    1.0000 
X           1.437       1.422    1.011    1.0000 
Y           2.233       1.383    1.614    0.9948 
 
 
Treat = M  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O           1.202       3.130    0.384    1.0000 
P          -0.381       2.086   -0.183    1.0000 
Q          -0.507       2.086   -0.243    1.0000 
S          -3.868       2.732   -1.416    0.9992 
T          -1.042       1.763   -0.591    1.0000 
U          -2.765       1.760   -1.572    0.9964 
V          -6.858       2.732   -2.510    0.6468 
W          -5.558       4.098   -1.356    0.9996 
X          -2.503       1.807   -1.385    0.9994 
Y          -1.707       1.777   -0.961    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P          -1.583       2.924   -0.541    1.0000 
Q          -1.709       2.924   -0.584    1.0000 
S          -5.070       3.415   -1.485    0.9984 
T          -2.244       2.703   -0.830    1.0000 
U          -3.967       2.701   -1.469    0.9986 
V          -8.060       3.415   -2.360    0.7581 
W          -6.760       4.581   -1.476    0.9985 
X          -3.705       2.732   -1.356    0.9996 
Y          -2.909       2.712   -1.073    1.0000 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q          -0.126       1.763   -0.071    1.0000 
S          -3.487       2.494   -1.398    0.9993 
T          -0.661       1.366   -0.484    1.0000 
U          -2.384       1.361   -1.752    0.9855 
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V          -6.477       2.494   -2.597    0.5778 
W          -5.177       3.943   -1.313    0.9997 
X          -2.122       1.422   -1.492    0.9983 
Y          -1.326       1.383   -0.958    1.0000 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S          -3.361       2.494   -1.348    0.9996 
T          -0.536       1.366   -0.392    1.0000 
U          -2.259       1.361   -1.659    0.9926 
V          -6.351       2.494   -2.547    0.6181 
W          -5.051       3.943   -1.281    0.9998 
X          -1.996       1.422   -1.404    0.9993 
Y          -1.200       1.383   -0.868    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T           2.826       2.231   1.2668    0.9999 
U           1.103       2.228   0.4950    1.0000 
V          -2.990       3.054  -0.9789    1.0000 
W          -1.690       4.319  -0.3913    1.0000 
X           1.365       2.265   0.6026    1.0000 
Y           2.161       2.241   0.9642    1.0000 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U          -1.723      0.7802   -2.208    0.8515 
V          -5.816      2.2305   -2.607    0.5696 
W          -4.516      3.7821   -1.194    0.9999 
X          -1.461      0.8817   -1.657    0.9927 
Y          -0.665      0.8184   -0.812    1.0000 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -4.093      2.2276   -1.837    0.9747 
W          -2.793      3.7803   -0.739    1.0000 
X           0.262      0.8742    0.300    1.0000 
Y           1.058      0.8103    1.306    0.9998 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W           1.300       4.319   0.3010    1.0000 
X           4.355       2.265   1.9226    0.9587 
Y           5.151       2.241   2.2983    0.7990 
 
 
Treat = W  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           3.055       3.803   0.8034     1.000 
Y           3.851       3.788   1.0165     1.000 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y          0.7960      0.9084   0.8763     1.000 
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Species: Lodgepole Pine 
 
  
General Linear Model: SI(m) 50 TA versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      25  A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, 
                       T, U, V, W, X, Y 
 
 
Analysis of Variance for SI(m) 50 TA, using Adjusted SS for Tests 
 
Source    DF     Seq SS    Adj SS  Adj MS      F      P 
Treat     24   2070.796  2070.796  86.283  11.51  0.000 
Error   1243   9320.831  9320.831   7.499 
Total   1267  11391.627 
 
 
S = 2.73837   R-Sq = 18.18%   R-Sq(adj) = 16.60% 
 
 
Unusual Observations for SI(m) 50 TA 
 
 Obs  SI(m) 50 TA      Fit  SE Fit  Residual  St Resid 
   3      11.0000   9.8267  1.5810    1.1733      0.52  X 
  16       7.7200   9.8267  1.5810   -2.1067     -0.94  X 
  18      10.7600   9.8267  1.5810    0.9333      0.42  X 
  50      23.0600  17.2289  0.3141    5.8311      2.14  R 
  70       9.3200  17.2289  0.3141   -7.9089     -2.91  R 
  83      10.7600  17.2289  0.3141   -6.4689     -2.38  R 
 113       6.8300  13.7444  0.2936   -6.9144     -2.54  R 
 114       7.2700  13.7444  0.2936   -6.4744     -2.38  R 
 135       8.1900  13.7444  0.2936   -5.5544     -2.04  R 
 146       6.8000  13.7444  0.2936   -6.9444     -2.55  R 
 162      19.7200  13.7444  0.2936    5.9756      2.19  R 
 163       5.1600  13.7444  0.2936   -8.5844     -3.15  R 
 164      20.1200  13.7444  0.2936    6.3756      2.34  R 
 167      19.3800  13.7444  0.2936    5.6356      2.07  R 
 182      19.6700  13.7444  0.2936    5.9256      2.18  R 
 187      10.8100  18.5283  0.3423   -7.7183     -2.84  R 
 222      11.6000  18.5283  0.3423   -6.9283     -2.55  R 
 251      12.8700  18.5283  0.3423   -5.6583     -2.08  R 
 261      23.5200  17.4390  0.3506    6.0810      2.24  R 
 291       8.2100  17.4390  0.3506   -9.2290     -3.40  R 
 296      10.7600  17.4390  0.3506   -6.6790     -2.46  R 
 305      10.7600  17.4390  0.3506   -6.6790     -2.46  R 
 329      10.3600  16.0726  0.3141   -5.7126     -2.10  R 
 332       9.3200  16.0726  0.3141   -6.7526     -2.48  R 
 353      22.1000  16.0726  0.3141    6.0274      2.22  R 
 369       8.2100  16.0726  0.3141   -7.8626     -2.89  R 
 371       9.3200  16.0726  0.3141   -6.7526     -2.48  R 
 372       8.0400  16.0726  0.3141   -8.0326     -2.95  R 
 391       8.6300  15.7856  0.3273   -7.1556     -2.63  R 
 415       8.2100  15.7856  0.3273   -7.5756     -2.79  R 
 420      10.2700  15.7856  0.3273   -5.5156     -2.03  R 
 432       7.3400  15.7856  0.3273   -8.4456     -3.11  R 
 448      28.3300  15.7856  0.3273   12.5444      4.61  R 
 481       9.3200  17.7388  0.3043   -8.4188     -3.09  R 
 483       9.1100  17.7388  0.3043   -8.6288     -3.17  R 
 484       7.8700  17.7388  0.3043   -9.8688     -3.63  R 
 485      10.7600  17.7388  0.3043   -6.9788     -2.56  R 
 486      10.7600  17.7388  0.3043   -6.9788     -2.56  R 
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 496      10.4000  17.7388  0.3043   -7.3388     -2.70  R 
 502      23.6000  17.7388  0.3043    5.8612      2.15  R 
 544      22.7700  16.6725  0.3627    6.0975      2.25  R 
 560       7.4100  16.6725  0.3627   -9.2625     -3.41  R 
 608       8.2100  14.4400  0.4918   -6.2300     -2.31  R 
 619      19.8600  14.4400  0.4918    5.4200      2.01  R 
 631       8.6700  14.8447  0.3994   -6.1747     -2.28  R 
 632       9.0400  14.8447  0.3994   -5.8047     -2.14  R 
 704      10.7600  16.5493  0.5175   -5.7893     -2.15  R 
 708       8.3700  14.9211  0.6454   -6.5511     -2.46  R 
 724      18.7800  16.1777  0.7595    2.6023      0.99  X 
 725      13.1100  16.1777  0.7595   -3.0677     -1.17  X 
 726      14.4800  16.1777  0.7595   -1.6977     -0.65  X 
 727      16.6300  16.1777  0.7595    0.4523      0.17  X 
 728      18.9200  16.1777  0.7595    2.7423      1.04  X 
 729      12.7300  16.1777  0.7595   -3.4477     -1.31  X 
 730      15.6000  16.1777  0.7595   -0.5777     -0.22  X 
 731      15.9800  16.1777  0.7595   -0.1977     -0.08  X 
 732      13.4400  16.1777  0.7595   -2.7377     -1.04  X 
 733      15.5700  16.1777  0.7595   -0.6077     -0.23  X 
 734      16.9100  16.1777  0.7595    0.7323      0.28  X 
 735      19.0500  16.1777  0.7595    2.8723      1.09  X 
 736      19.1100  16.1777  0.7595    2.9323      1.11  X 
 758      10.3600  16.0500  0.5370   -5.6900     -2.12  R 
 764      10.8300  17.3666  0.5085   -6.5366     -2.43  R 
 802       8.4100  14.6800  0.5710   -6.2700     -2.34  R 
 889       7.3400  15.5673  0.2988   -8.2273     -3.02  R 
 894       6.8800  15.5673  0.2988   -8.6873     -3.19  R 
 978       7.3500  15.1744  0.2738   -7.8244     -2.87  R 
 986       8.2100  15.1744  0.2738   -6.9644     -2.56  R 
1031       9.3200  15.1744  0.2738   -5.8544     -2.15  R 
1074      15.4000  12.9736  0.8256    2.4264      0.93  X 
1075      12.9300  12.9736  0.8256   -0.0436     -0.02  X 
1076      12.9200  12.9736  0.8256   -0.0536     -0.02  X 
1077      16.3600  12.9736  0.8256    3.3864      1.30  X 
1085       8.2000  12.9736  0.8256   -4.7736     -1.83  X 
1133       9.4700  12.9736  0.8256   -3.5036     -1.34  X 
1143      10.3500  12.9736  0.8256   -2.6236     -1.00  X 
1144      15.7300  12.9736  0.8256    2.7564      1.06  X 
1145      15.6000  12.9736  0.8256    2.6264      1.01  X 
1146      11.4500  12.9736  0.8256   -1.5236     -0.58  X 
1147      14.3000  12.9736  0.8256    1.3264      0.51  X 
1148      14.4500  11.8714  1.0350    2.5786      1.02  X 
1160      15.3200  11.8714  1.0350    3.4486      1.36  X 
1168       9.0100  11.8714  1.0350   -2.8614     -1.13  X 
1200       6.6400  11.8714  1.0350   -5.2314     -2.06 RX 
1201      12.7300  11.8714  1.0350    0.8586      0.34  X 
1202      12.2200  11.8714  1.0350    0.3486      0.14  X 
1203      12.7300  11.8714  1.0350    0.8586      0.34  X 
1272       8.2100  16.0811  0.2565   -7.8711     -2.89  R 
1300      21.9900  16.0811  0.2565    5.9089      2.17  R 
1367       9.3200  16.0150  0.2766   -6.6950     -2.46  R 
1374       9.3200  16.0150  0.2766   -6.6950     -2.46  R 
1393       9.4800  16.0150  0.2766   -6.5350     -2.40  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat    N    Mean  Grouping 
D       64  18.528  A 
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H       81  17.739  A B 
E       61  17.439  A B C 
P       29  17.367  A B C D E 
B       76  17.229  A B C 
I       57  16.672    B C D E F 
L       28  16.549  A B C D E F 
N       13  16.178  A B C D E F G H I J K 
X      114  16.081      C D E F G 
F       76  16.073      C D E F G 
O       26  16.050    B C D E F G   I 
Y       98  16.015      C D E F G   I 
G       70  15.786      C D E F G   I 
R       33  15.603      C D E F G H I J K 
T       84  15.567          E F G H I J 
S       31  15.257      C D E F G H I J K 
U      100  15.174            F G H I J K 
M       18  14.921      C D E F G H I J K 
K       47  14.845            F G H I J K 
Q       23  14.680        D E F G H I J K 
J       31  14.440            F G H I J K 
C       87  13.744                      K 
V       11  12.974              G H I J K 
W        7  11.871                  I J K 
A        3   9.827                H   J K 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable SI(m) 50 TA 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
B       1.510   7.402  13.295                   (--------*-------) 
C      -1.961   3.918   9.796              (--------*-------) 
D       2.788   8.702  14.615                     (-------*--------) 
E       1.692   7.612  13.532                   (--------*-------) 
F       0.353   6.246  12.139                  (-------*-------) 
G       0.057   5.959  11.861                 (--------*-------) 
H       2.026   7.912  13.798                    (-------*--------) 
I       0.916   6.846  12.776                  (--------*-------) 
J      -1.440   4.613  10.666               (--------*-------) 
K      -0.943   5.018  10.979                (-------*--------) 
L       0.641   6.723  12.804                  (--------*-------) 
M      -1.148   5.094  11.337               (--------*--------) 
N      -0.061   6.351  12.763                 (--------*--------) 
O       0.119   6.223  12.327                 (--------*--------) 
P       1.469   7.540  13.611                   (--------*-------) 
Q      -1.292   4.853  10.998               (--------*--------) 
R      -0.261   5.776  11.813                 (-------*--------) 
S      -0.623   5.430  11.483                (--------*-------) 
T      -0.141   5.741  11.623                 (-------*--------) 
U      -0.518   5.348  11.214                (--------*-------) 
V      -3.373   3.147   9.667            (--------*---------) 
W      -4.863   2.045   8.953          (---------*---------) 
X       0.399   6.254  12.110                  (-------*-------) 
Y       0.321   6.188  12.056                 (--------*-------) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = B  subtracted from: 
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Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
C      -5.056  -3.485  -1.913          (-*-) 
D      -0.399   1.299   2.998                (--*-) 
E      -1.511   0.210   1.931               (-*--) 
F      -2.780  -1.156   0.468             (-*--) 
G      -3.102  -1.443   0.215             (-*-) 
H      -1.089   0.510   2.109               (--*-) 
I      -2.311  -0.556   1.198              (-*--) 
J      -4.922  -2.789  -0.656          (--*--) 
K      -4.242  -2.384  -0.527           (--*-) 
L      -2.893  -0.680   1.533             (--*--) 
M      -4.932  -2.308   0.316          (---*--) 
N      -4.056  -1.051   1.953           (---*----) 
O      -3.453  -1.179   1.095            (--*---) 
P      -2.047   0.138   2.323              (--*--) 
Q      -4.931  -2.549  -0.167          (--*---) 
R      -3.713  -1.626   0.461            (--*--) 
S      -4.106  -1.972   0.161           (--*--) 
T      -3.247  -1.662  -0.077            (--*-) 
U      -3.578  -2.055  -0.531            (-*-) 
V      -7.485  -4.255  -1.026      (----*----) 
W      -9.312  -5.358  -1.403    (----*-----) 
X      -2.630  -1.148   0.335             (-*-) 
Y      -2.744  -1.214   0.316             (-*-) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
D       3.135   4.784  6.432                     (--*-) 
E       2.023   3.695  5.366                    (-*--) 
F       0.756   2.328  3.900                  (-*--) 
G       0.434   2.041  3.649                  (-*-) 
H       2.449   3.994  5.540                    (--*-) 
I       1.222   2.928  4.634                   (-*--) 
J      -1.398   0.696  2.790               (--*--) 
K      -0.712   1.100  2.913                (--*-) 
L       0.630   2.805  4.980                  (--*--) 
M      -1.415   1.177  3.769               (---*--) 
N      -0.543   2.433  5.410                (---*----) 
O       0.068   2.306  4.543                 (--*--) 
P       1.476   3.622  5.769                   (--*--) 
Q      -1.412   0.936  3.283               (--*---) 
R      -0.188   1.858  3.905                 (--*--) 
S      -0.582   1.512  3.606                (--*--) 
T       0.292   1.823  3.354                 (--*-) 
U      -0.038   1.430  2.898                 (-*-) 
V      -3.974  -0.771  2.433           (----*---) 
W      -5.806  -1.873  2.060         (----*-----) 
X       0.912   2.337  3.762                  (-*-) 
Y       0.796   2.271  3.745                  (-*-) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
E       -2.88  -1.089   0.702             (-*--) 
F       -4.15  -2.456  -0.757           (-*--) 
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G       -4.47  -2.743  -1.011           (-*--) 
H       -2.46  -0.790   0.885             (--*-) 
I       -3.68  -1.856  -0.033            (-*--) 
J       -6.28  -4.088  -1.898        (--*--) 
K       -5.61  -3.684  -1.761         (--*-) 
L       -4.25  -1.979   0.289           (--*--) 
M       -6.28  -3.607  -0.936        (---*---) 
N       -5.40  -2.351   0.695         (----*---) 
O       -4.81  -2.478  -0.150          (--*---) 
P       -3.40  -1.162   1.079            (--*---) 
Q       -6.28  -3.848  -1.415        (---*--) 
R       -5.07  -2.926  -0.780          (--*--) 
S       -5.46  -3.272  -1.081         (--*--) 
T       -4.62  -2.961  -1.300          (--*-) 
U       -4.96  -3.354  -1.751          (-*-) 
V       -8.82  -5.555  -2.287    (----*----) 
W      -10.64  -6.657  -2.672  (----*-----) 
X       -4.01  -2.447  -0.884           (--*-) 
Y       -4.12  -2.513  -0.904           (-*--) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
F      -3.087  -1.366   0.355             (-*--) 
G      -3.407  -1.653   0.100            (--*-) 
H      -1.397   0.300   1.997               (-*--) 
I      -2.611  -0.767   1.078             (--*--) 
J      -5.207  -2.999  -0.791          (--*--) 
K      -4.537  -2.594  -0.651           (-*--) 
L      -3.175  -0.890   1.395            (---*--) 
M      -5.203  -2.518   0.167          (--*---) 
N      -4.319  -1.261   1.797           (---*----) 
O      -3.734  -1.389   0.956            (--*--) 
P      -2.330  -0.072   2.186              (--*--) 
Q      -5.209  -2.759  -0.310          (--*---) 
R      -4.000  -1.836   0.327           (--*--) 
S      -4.390  -2.182   0.026           (--*--) 
T      -3.556  -1.872  -0.188            (-*--) 
U      -3.891  -2.265  -0.638           (--*-) 
V      -7.745  -4.465  -1.186      (----*---) 
W      -9.563  -5.568  -1.573   (-----*-----) 
X      -2.946  -1.358   0.230             (-*-) 
Y      -3.057  -1.424   0.209             (-*-) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
G      -1.945  -0.287   1.3713              (--*-) 
H       0.067   1.666   3.2648                 (-*--) 
I      -1.154   0.600   2.3539               (--*-) 
J      -3.766  -1.633   0.5008            (--*--) 
K      -3.086  -1.228   0.6297             (-*--) 
L      -1.736   0.477   2.6897               (--*--) 
M      -3.776  -1.152   1.4726            (--*---) 
N      -2.900   0.105   3.1096             (---*---) 
O      -2.297  -0.023   2.2518              (--*--) 
P      -0.891   1.294   3.4789                (--*--) 
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Q      -3.775  -1.393   0.9898            (--*--) 
R      -2.557  -0.470   1.6171             (--*--) 
S      -2.949  -0.816   1.3175             (--*--) 
T      -2.090  -0.505   1.0795              (-*--) 
U      -2.422  -0.898   0.6252              (-*-) 
V      -6.328  -3.099   0.1304        (----*---) 
W      -8.155  -4.201  -0.2471     (-----*-----) 
X      -1.474   0.008   1.4909               (-*-) 
Y      -1.588  -0.058   1.4725               (-*-) 
                                -----+---------+---------+---------+- 
                                  -7.0       0.0       7.0      14.0 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
H       0.320   1.953  3.58686                 (--*-) 
I      -0.899   0.887  2.67289                (-*--) 
J      -3.505  -1.346  0.81415            (--*--) 
K      -2.829  -0.941  0.94694             (--*-) 
L      -1.475   0.764  3.00219               (--*--) 
M      -3.510  -0.864  1.78113            (---*---) 
N      -2.631   0.392  3.41545             (----*---) 
O      -2.035   0.264  2.56358              (--*---) 
P      -0.630   1.581  3.79172                (--*--) 
Q      -3.512  -1.106  1.30043            (--*---) 
R      -2.297  -0.183  1.93103              (--*--) 
S      -2.689  -0.529  1.63093             (--*--) 
T      -1.838  -0.218  1.40178              (--*-) 
U      -2.171  -0.611  0.94889              (-*-) 
V      -6.059  -2.812  0.43493        (----*----) 
W      -7.883  -3.914  0.05425      (----*-----) 
X      -1.225   0.295  1.81559               (-*--) 
Y      -1.337   0.229  1.79603               (-*--) 
                                -----+---------+---------+---------+- 
                                  -7.0       0.0       7.0      14.0 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
I      -2.797  -1.066   0.664             (-*--) 
J      -5.413  -3.299  -1.185         (--*--) 
K      -4.730  -2.894  -1.058          (--*-) 
L      -3.384  -1.189   1.005            (--*--) 
M      -5.426  -2.818  -0.209         (---*---) 
N      -4.552  -1.561   1.430          (----*---) 
O      -3.945  -1.689   0.568           (---*--) 
P      -2.539  -0.372   1.794             (--*---) 
Q      -5.424  -3.059  -0.694         (---*--) 
R      -4.203  -2.136  -0.069           (--*--) 
S      -4.596  -2.482  -0.368          (--*--) 
T      -3.730  -2.172  -0.613            (-*-) 
U      -4.061  -2.564  -1.068           (-*-) 
V      -7.982  -4.765  -1.548      (---*----) 
W      -9.811  -5.867  -1.924   (-----*----) 
X      -3.112  -1.658  -0.203             (-*-) 
Y      -3.227  -1.724  -0.220            (--*-) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = I  subtracted from: 
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Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
J      -4.466  -2.232   0.0016           (--*--) 
K      -3.800  -1.828   0.1446            (-*--) 
L      -2.433  -0.123   2.1871              (--*--) 
M      -4.458  -1.751   0.9553           (--*---) 
N      -3.572  -0.495   2.5821            (---*----) 
O      -2.992  -0.622   1.7466             (--*--) 
P      -1.589   0.694   2.9775               (--*--) 
Q      -4.465  -1.992   0.4805           (--*---) 
R      -3.259  -1.070   1.1200            (--*---) 
S      -3.650  -1.416   0.8184            (--*--) 
T      -2.823  -1.105   0.6127             (-*--) 
U      -3.159  -1.498   0.1634            (--*-) 
V      -6.996  -3.699  -0.4021       (----*---) 
W      -8.810  -4.801  -0.7917    (-----*-----) 
X      -2.215  -0.591   1.0326              (-*-) 
Y      -2.325  -0.657   1.0101              (-*-) 
                                -----+---------+---------+---------+- 
                                  -7.0       0.0       7.0      14.0 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
K      -1.912   0.405  2.721              (---*--) 
L      -0.501   2.109  4.719                (---*---) 
M      -2.485   0.481  3.448             (----*---) 
N      -1.570   1.738  5.046               (---*----) 
O      -1.052   1.610  4.272               (---*---) 
P       0.340   2.927  5.513                 (---*---) 
Q      -2.515   0.240  2.995             (---*---) 
R      -1.341   1.163  3.667               (---*--) 
S      -1.726   0.817  3.360               (--*---) 
T      -0.976   1.127  3.231                (--*--) 
U      -1.323   0.734  2.792               (--*--) 
V      -4.980  -1.466  2.047          (----*----) 
W      -6.758  -2.569  1.621       (-----*-----) 
X      -0.387   1.641  3.669                (--*--) 
Y      -0.488   1.575  3.638                (--*--) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
L      -0.685   1.705  4.094                (--*---) 
M      -2.698   0.076  2.851             (---*---) 
N      -1.804   1.333  4.470              (----*---) 
O      -1.241   1.205  3.652               (---*--) 
P       0.158   2.522  4.886                 (---*--) 
Q      -2.712  -0.165  2.383             (---*--) 
R      -1.516   0.758  3.032               (--*--) 
S      -1.904   0.412  2.728              (---*--) 
T      -1.101   0.723  2.546               (--*--) 
U      -1.441   0.330  2.100               (-*--) 
V      -5.224  -1.871  1.482          (---*----) 
W      -7.029  -2.973  1.082       (-----*-----) 
X      -0.499   1.236  2.972                (--*-) 
Y      -0.606   1.170  2.947                (--*-) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
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Treat = L  subtracted from: 
 
Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
M      -4.653  -1.628   1.3962          (----*---) 
N      -3.731  -0.372   2.9882            (---*----) 
O      -3.226  -0.499   2.2272            (---*---) 
P      -1.835   0.817   3.4696              (---*---) 
Q      -4.686  -1.869   0.9479          (---*---) 
R      -3.519  -0.947   1.6256            (---*--) 
S      -3.902  -1.293   1.3174           (---*---) 
T      -3.167  -0.982   1.2025            (---*--) 
U      -3.515  -1.375   0.7655            (--*--) 
V      -7.138  -3.576  -0.0134       (----*----) 
W      -8.908  -4.678  -0.4475    (-----*-----) 
X      -2.580  -0.468   1.6432             (--*--) 
Y      -2.679  -0.534   1.6109             (--*--) 
                                -----+---------+---------+---------+- 
                                  -7.0       0.0       7.0      14.0 
 
 
Treat = M  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
N      -2.387   1.257  4.900              (----*----) 
O      -1.941   1.129  4.198              (----*---) 
P      -0.558   2.445  5.449                (---*----) 
Q      -3.391  -0.241  2.909            (----*---) 
R      -2.252   0.682  3.615              (---*---) 
S      -2.631   0.336  3.302             (---*----) 
T      -1.954   0.646  3.246              (---*---) 
U      -2.310   0.253  2.816              (--*---) 
V      -5.779  -1.947  1.884         (----*-----) 
W      -7.509  -3.050  1.409      (------*-----) 
X      -1.379   1.160  3.699               (---*--) 
Y      -1.473   1.094  3.661               (---*--) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
 
 
Treat = N  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
O      -3.528  -0.128  3.2728            (----*----) 
P      -2.152   1.189  4.5302              (----*---) 
Q      -4.971  -1.498  1.9759          (----*----) 
R      -3.853  -0.575  2.7031           (----*----) 
S      -4.229  -0.921  2.3869           (----*---) 
T      -3.594  -0.610  2.3732            (---*---) 
U      -3.955  -1.003  1.9482           (----*---) 
V      -7.305  -3.204  0.8971       (----*-----) 
W      -8.999  -4.306  0.3869    (------*------) 
X      -3.027  -0.097  2.8339             (---*---) 
Y      -3.118  -0.163  2.7922             (---*---) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center    Upper  -----+---------+---------+---------+- 
P      -1.387   1.317  4.02028               (---*---) 
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Q      -4.236  -1.370  1.49559           (---*---) 
R      -3.072  -0.447  2.17785             (--*---) 
S      -3.455  -0.793  1.86895            (---*---) 
T      -2.729  -0.483  1.76392             (--*---) 
U      -3.079  -0.876  1.32817             (--*--) 
V      -6.677  -3.076  0.52432       (-----*----) 
W      -8.441  -4.179  0.08417     (-----*-----) 
X      -2.145   0.031  2.20672              (--*--) 
Y      -2.243  -0.035  2.17340              (--*--) 
                                -----+---------+---------+---------+- 
                                  -7.0       0.0       7.0      14.0 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
Q      -5.482  -2.687   0.109         (---*---) 
R      -4.312  -1.764   0.784           (--*---) 
S      -4.696  -2.110   0.476          (---*---) 
T      -3.955  -1.799   0.357           (--*---) 
U      -4.304  -2.192  -0.081           (--*--) 
V      -7.938  -4.393  -0.848      (----*----) 
W      -9.711  -5.495  -1.279   (-----*-----) 
X      -3.368  -1.285   0.797            (--*--) 
Y      -3.468  -1.352   0.765            (--*--) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
R      -1.796   0.923  3.642              (---*---) 
S      -2.178   0.577  3.332              (---*---) 
T      -1.469   0.887  3.243               (--*---) 
U      -1.821   0.494  2.809              (---*--) 
V      -5.376  -1.706  1.963         (-----*----) 
W      -7.130  -2.809  1.513       (-----*-----) 
X      -0.887   1.401  3.689                (--*--) 
Y      -0.984   1.335  3.654                (--*--) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
 
 
Treat = R  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
S      -2.850  -0.346  2.1580             (---*--) 
T      -2.092  -0.035  2.0212              (--*--) 
U      -2.438  -0.428  1.5814              (-*--) 
V      -6.114  -2.629  0.8562        (----*----) 
W      -7.897  -3.731  0.4344      (-----*-----) 
X      -1.501   0.478  2.4572               (--*--) 
Y      -1.603   0.412  2.4271               (--*-) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
T      -1.793   0.310  2.4142              (--*--) 
U      -2.140  -0.082  1.9755              (--*--) 
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V      -5.796  -2.283  1.2302         (----*----) 
W      -7.575  -3.385  0.8038      (-----*-----) 
X      -1.203   0.824  2.8520               (--*--) 
Y      -1.305   0.758  2.8211               (--*--) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
U      -1.874  -0.393  1.0888              (-*--) 
V      -5.804  -2.594  0.6163         (---*----) 
W      -7.634  -3.696  0.2424      (-----*----) 
X      -0.926   0.514  1.9533                (-*-) 
Y      -1.041   0.448  1.9362                (-*-) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  -----+---------+---------+---------+- 
V      -5.381  -2.201  0.9793         (----*---) 
W      -7.217  -3.303  0.6109       (----*-----) 
X      -0.465   0.907  2.2782                (-*-) 
Y      -0.582   0.841  2.2635                (-*-) 
                               -----+---------+---------+---------+- 
                                 -7.0       0.0       7.0      14.0 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
W      -5.942  -1.102  3.738         (-----*------) 
X      -0.053   3.107  6.268                 (---*----) 
Y      -0.142   3.041  6.225                 (---*----) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  -----+---------+---------+---------+- 
X      0.3115   4.210  8.108                 (-----*-----) 
Y      0.2271   4.144  8.060                 (-----*-----) 
                              -----+---------+---------+---------+- 
                                -7.0       0.0       7.0      14.0 
 
 
Treat = X  subtracted from: 
 
Treat   Lower    Center  Upper  -----+---------+---------+---------+- 
Y      -1.445  -0.06605  1.313               (-*-) 
                                -----+---------+---------+---------+- 
                                  -7.0       0.0       7.0      14.0 
 
 
Tukey Simultaneous Tests 
Response Variable SI(m) 50 TA 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B           7.402       1.612    4.592    0.0012 
C           3.918       1.608    2.436    0.7433 
D           8.702       1.618    5.379    0.0001 
E           7.612       1.619    4.701    0.0008 
F           6.246       1.612    3.875    0.0234 
G           5.959       1.615    3.691    0.0449 
H           7.912       1.610    4.914    0.0003 
I           6.846       1.622    4.220    0.0061 
J           4.613       1.656    2.786    0.4671 
K           5.018       1.631    3.077    0.2606 
L           6.723       1.664    4.041    0.0125 
M           5.094       1.708    2.983    0.3207 
N           6.351       1.754    3.621    0.0566 
O           6.223       1.670    3.727    0.0396 
P           7.540       1.661    4.540    0.0016 
Q           4.853       1.681    2.887    0.3891 
R           5.776       1.651    3.498    0.0837 
S           5.430       1.656    3.280    0.1571 
T           5.741       1.609    3.568    0.0672 
U           5.348       1.605    3.333    0.1358 
V           3.147       1.784    1.764    0.9898 
W           2.045       1.890    1.082    1.0000 
X           6.254       1.602    3.905    0.0210 
Y           6.188       1.605    3.856    0.0251 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -3.485      0.4300   -8.105    0.0001 
D           1.299      0.4646    2.797    0.4587 
E           0.210      0.4707    0.446    1.0000 
F          -1.156      0.4442   -2.603    0.6153 
G          -1.443      0.4536   -3.182    0.2026 
H           0.510      0.4373    1.166    1.0000 
I          -0.556      0.4798   -1.160    1.0000 
J          -2.789      0.5836   -4.779    0.0006 
K          -2.384      0.5081   -4.692    0.0008 
L          -0.680      0.6054   -1.123    1.0000 
M          -2.308      0.7178   -3.215    0.1862 
N          -1.051      0.8219   -1.279    0.9999 
O          -1.179      0.6222   -1.895    0.9752 
P           0.138      0.5977    0.230    1.0000 
Q          -2.549      0.6517   -3.911    0.0205 
R          -1.626      0.5709   -2.849    0.4183 
S          -1.972      0.5836   -3.379    0.1190 
T          -1.662      0.4335   -3.833    0.0273 
U          -2.055      0.4167   -4.930    0.0003 
V          -4.255      0.8834   -4.817    0.0005 
W          -5.358      1.0816   -4.953    0.0003 
X          -1.148      0.4055   -2.831    0.4322 
Y          -1.214      0.4185   -2.900    0.3795 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           4.784      0.4510   10.608    0.0001 
E           3.695      0.4573    8.079    0.0001 
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F           2.328      0.4300    5.415    0.0001 
G           2.041      0.4397    4.643    0.0010 
H           3.994      0.4228    9.447    0.0001 
I           2.928      0.4666    6.275    0.0001 
J           0.696      0.5728    1.214    1.0000 
K           1.100      0.4957    2.220    0.8750 
L           2.805      0.5950    4.714    0.0007 
M           1.177      0.7091    1.660    0.9955 
N           2.433      0.8143    2.988    0.3172 
O           2.306      0.6120    3.767    0.0345 
P           3.622      0.5872    6.169    0.0001 
Q           0.936      0.6420    1.457    0.9994 
R           1.858      0.5598    3.319    0.1409 
S           1.512      0.5728    2.640    0.5851 
T           1.823      0.4189    4.352    0.0035 
U           1.430      0.4015    3.562    0.0684 
V          -0.771      0.8763   -0.880    1.0000 
W          -1.873      1.0758   -1.741    0.9914 
X           2.337      0.3898    5.994    0.0001 
Y           2.271      0.4034    5.629    0.0001 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E          -1.089      0.4900   -2.223    0.8733 
F          -2.456      0.4646   -5.286    0.0001 
G          -2.743      0.4736   -5.791    0.0001 
H          -0.790      0.4580   -1.724    0.9925 
I          -1.856      0.4987   -3.721    0.0404 
J          -4.088      0.5992   -6.823    0.0001 
K          -3.684      0.5260   -7.003    0.0001 
L          -1.979      0.6205   -3.190    0.1987 
M          -3.607      0.7306   -4.937    0.0003 
N          -2.351      0.8331   -2.822    0.4392 
O          -2.478      0.6368   -3.891    0.0220 
P          -1.162      0.6130   -1.895    0.9752 
Q          -3.848      0.6657   -5.781    0.0001 
R          -2.926      0.5869   -4.985    0.0002 
S          -3.272      0.5992   -5.460    0.0001 
T          -2.961      0.4544   -6.517    0.0001 
U          -3.354      0.4384   -7.651    0.0001 
V          -5.555      0.8938   -6.215    0.0001 
W          -6.657      1.0901   -6.106    0.0001 
X          -2.447      0.4277   -5.722    0.0001 
Y          -2.513      0.4401   -5.711    0.0001 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -1.366      0.4707   -2.903    0.3778 
G          -1.653      0.4796   -3.447    0.0975 
H           0.300      0.4642    0.646    1.0000 
I          -0.767      0.5045   -1.520    0.9988 
J          -2.999      0.6040   -4.965    0.0003 
K          -2.594      0.5315   -4.881    0.0004 
L          -0.890      0.6251   -1.423    0.9996 
M          -2.518      0.7345   -3.428    0.1033 
N          -1.261      0.8365   -1.508    0.9989 
O          -1.389      0.6414   -2.166    0.8996 



2014-03-26[Type text] TA Site Index-Pine P a g e  | 13 

P          -0.072      0.6177   -0.117    1.0000 
Q          -2.759      0.6700   -4.118    0.0093 
R          -1.836      0.5917   -3.103    0.2453 
S          -2.182      0.6040   -3.613    0.0581 
T          -1.872      0.4607   -4.063    0.0115 
U          -2.265      0.4449   -5.090    0.0002 
V          -4.465      0.8970   -4.978    0.0002 
W          -5.568      1.0928   -5.095    0.0002 
X          -1.358      0.4344   -3.126    0.2323 
Y          -1.424      0.4466   -3.189    0.1992 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G          -0.287      0.4536   -0.633    1.0000 
H           1.666      0.4373    3.810    0.0296 
I           0.600      0.4798    1.250    1.0000 
J          -1.633      0.5836   -2.798    0.4581 
K          -1.228      0.5081   -2.417    0.7572 
L           0.477      0.6054    0.787    1.0000 
M          -1.152      0.7178   -1.604    0.9973 
N           0.105      0.8219    0.128    1.0000 
O          -0.023      0.6222   -0.036    1.0000 
P           1.294      0.5977    2.165    0.9000 
Q          -1.393      0.6517   -2.137    0.9114 
R          -0.470      0.5709   -0.823    1.0000 
S          -0.816      0.5836   -1.398    0.9997 
T          -0.505      0.4335   -1.166    1.0000 
U          -0.898      0.4167   -2.155    0.9039 
V          -3.099      0.8834   -3.508    0.0811 
W          -4.201      1.0816   -3.884    0.0226 
X           0.008      0.4055    0.021    1.0000 
Y          -0.058      0.4185   -0.138    1.0000 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H           1.953      0.4469    4.371    0.0032 
I           0.887      0.4885    1.815    0.9853 
J          -1.346      0.5908   -2.278    0.8447 
K          -0.941      0.5164   -1.822    0.9846 
L           0.764      0.6123    1.247    1.0000 
M          -0.864      0.7237   -1.195    1.0000 
N           0.392      0.8270    0.474    1.0000 
O           0.264      0.6289    0.420    1.0000 
P           1.581      0.6047    2.614    0.6063 
Q          -1.106      0.6581   -1.680    0.9947 
R          -0.183      0.5782   -0.316    1.0000 
S          -0.529      0.5908   -0.895    1.0000 
T          -0.218      0.4432   -0.493    1.0000 
U          -0.611      0.4267   -1.432    0.9995 
V          -2.812      0.8882   -3.166    0.2107 
W          -3.914      1.0855   -3.606    0.0595 
X           0.295      0.4158    0.711    1.0000 
Y           0.229      0.4285    0.535    1.0000 
 
 
Treat = H  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I          -1.066      0.4734   -2.252    0.8584 
J          -3.299      0.5783   -5.704    0.0001 
K          -2.894      0.5021   -5.764    0.0001 
L          -1.189      0.6003   -1.981    0.9590 
M          -2.818      0.7136   -3.949    0.0178 
N          -1.561      0.8182   -1.908    0.9732 
O          -1.689      0.6172   -2.736    0.5074 
P          -0.372      0.5926   -0.628    1.0000 
Q          -3.059      0.6470   -4.728    0.0007 
R          -2.136      0.5655   -3.777    0.0333 
S          -2.482      0.5783   -4.292    0.0045 
T          -2.172      0.4264   -5.092    0.0002 
U          -2.564      0.4093   -6.265    0.0001 
V          -4.765      0.8799   -5.415    0.0001 
W          -5.867      1.0788   -5.439    0.0001 
X          -1.658      0.3979   -4.166    0.0076 
Y          -1.724      0.4112   -4.192    0.0069 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J          -2.232      0.6111   -3.653    0.0509 
K          -1.828      0.5395   -3.388    0.1162 
L          -0.123      0.6320   -0.195    1.0000 
M          -1.751      0.7404   -2.366    0.7916 
N          -0.495      0.8417   -0.588    1.0000 
O          -0.622      0.6480   -0.961    1.0000 
P           0.694      0.6246    1.111    1.0000 
Q          -1.992      0.6764   -2.945    0.3469 
R          -1.070      0.5990   -1.786    0.9880 
S          -1.416      0.6111   -2.317    0.8222 
T          -1.105      0.4699   -2.352    0.8004 
U          -1.498      0.4545   -3.296    0.1502 
V          -3.699      0.9018   -4.102    0.0099 
W          -4.801      1.0967   -4.378    0.0032 
X          -0.591      0.4442   -1.331    0.9999 
Y          -0.657      0.4561   -1.441    0.9995 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K           0.405      0.6336    0.639    1.0000 
L           2.109      0.7139    2.954    0.3405 
M           0.481      0.8115    0.593    1.0000 
N           1.738      0.9048    1.920    0.9711 
O           1.610      0.7282    2.211    0.8792 
P           2.927      0.7074    4.137    0.0086 
Q           0.240      0.7536    0.318    1.0000 
R           1.163      0.6849    1.698    0.9939 
S           0.817      0.6955    1.174    1.0000 
T           1.127      0.5755    1.959    0.9638 
U           0.734      0.5629    1.305    0.9999 
V          -1.466      0.9610   -1.526    0.9987 
W          -2.569      1.1459   -2.241    0.8640 
X           1.641      0.5547    2.959    0.3376 
Y           1.575      0.5643    2.791    0.4632 
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Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L           1.705      0.6537    2.608    0.6117 
M           0.076      0.7590    0.101    1.0000 
N           1.333      0.8581    1.553    0.9983 
O           1.205      0.6693    1.801    0.9867 
P           2.522      0.6466    3.900    0.0214 
Q          -0.165      0.6968   -0.236    1.0000 
R           0.758      0.6219    1.219    1.0000 
S           0.412      0.6336    0.650    1.0000 
T           0.723      0.4988    1.449    0.9994 
U           0.330      0.4843    0.681    1.0000 
V          -1.871      0.9172   -2.040    0.9441 
W          -2.973      1.1094   -2.680    0.5529 
X           1.236      0.4747    2.605    0.6140 
Y           1.170      0.4859    2.409    0.7626 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M          -1.628      0.8273   -1.968    0.9619 
N          -0.372      0.9190   -0.404    1.0000 
O          -0.499      0.7458   -0.669    1.0000 
P           0.817      0.7255    1.126    1.0000 
Q          -1.869      0.7706   -2.426    0.7508 
R          -0.947      0.7036   -1.345    0.9998 
S          -1.293      0.7139   -1.810    0.9858 
T          -0.982      0.5976   -1.643    0.9961 
U          -1.375      0.5855   -2.348    0.8027 
V          -3.576      0.9744   -3.669    0.0482 
W          -4.678      1.1572   -4.042    0.0124 
X          -0.468      0.5776   -0.811    1.0000 
Y          -0.534      0.5868   -0.911    1.0000 
 
 
Treat = M  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
N           1.257      0.9967    1.261    0.9999 
O           1.129      0.8396    1.344    0.9998 
P           2.445      0.8217    2.976    0.3256 
Q          -0.241      0.8618   -0.280    1.0000 
R           0.682      0.8024    0.849    1.0000 
S           0.336      0.8115    0.414    1.0000 
T           0.646      0.7112    0.908    1.0000 
U           0.253      0.7011    0.361    1.0000 
V          -1.947      1.0480   -1.858    0.9804 
W          -3.050      1.2198   -2.500    0.6961 
X           1.160      0.6945    1.670    0.9951 
Y           1.094      0.7022    1.558    0.9982 
 
 
Treat = N  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O          -0.128      0.9302   -0.137    1.0000 
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P           1.189      0.9140    1.301    0.9999 
Q          -1.498      0.9502   -1.576    0.9979 
R          -0.575      0.8967   -0.641    1.0000 
S          -0.921      0.9048   -1.018    1.0000 
T          -0.610      0.8161   -0.748    1.0000 
U          -1.003      0.8073   -1.243    1.0000 
V          -3.204      1.1218   -2.856    0.4126 
W          -4.306      1.2838   -3.354    0.1278 
X          -0.097      0.8016   -0.121    1.0000 
Y          -0.163      0.8083   -0.201    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P           1.317      0.7396    1.780    0.9885 
Q          -1.370      0.7839   -1.748    0.9910 
R          -0.447      0.7181   -0.623    1.0000 
S          -0.793      0.7282   -1.089    1.0000 
T          -0.483      0.6146   -0.786    1.0000 
U          -0.876      0.6028   -1.452    0.9994 
V          -3.076      0.9849   -3.123    0.2338 
W          -4.179      1.1660   -3.584    0.0639 
X           0.031      0.5951    0.052    1.0000 
Y          -0.035      0.6041   -0.058    1.0000 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q          -2.687      0.7646   -3.514    0.0797 
R          -1.764      0.6970   -2.531    0.6728 
S          -2.110      0.7074   -2.982    0.3214 
T          -1.799      0.5898   -3.051    0.2768 
U          -2.192      0.5775   -3.796    0.0312 
V          -4.393      0.9697   -4.530    0.0016 
W          -5.495      1.1532   -4.765    0.0006 
X          -1.285      0.5695   -2.257    0.8558 
Y          -1.352      0.5789   -2.335    0.8111 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
R           0.923      0.7438    1.241    1.0000 
S           0.577      0.7536    0.765    1.0000 
T           0.887      0.6444    1.377    0.9998 
U           0.494      0.6333    0.781    1.0000 
V          -1.706      1.0039   -1.700    0.9938 
W          -2.809      1.1821   -2.376    0.7847 
X           1.401      0.6259    2.238    0.8657 
Y           1.335      0.6345    2.104    0.9236 
 
 
Treat = R  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S          -0.346      0.6849   -0.505    1.0000 
T          -0.035      0.5626   -0.063    1.0000 
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U          -0.428      0.5497   -0.779    1.0000 
V          -2.629      0.9534   -2.758    0.4900 
W          -3.731      1.1395   -3.274    0.1593 
X           0.478      0.5413    0.884    1.0000 
Y           0.412      0.5511    0.748    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T           0.310      0.5755    0.540    1.0000 
U          -0.082      0.5629   -0.146    1.0000 
V          -2.283      0.9610   -2.376    0.7849 
W          -3.385      1.1459   -2.954    0.3406 
X           0.824      0.5547    1.486    0.9991 
Y           0.758      0.5643    1.344    0.9998 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U          -0.393      0.4053   -0.969    1.0000 
V          -2.594      0.8780   -2.954    0.3409 
W          -3.696      1.0773   -3.431    0.1025 
X           0.514      0.3938    1.305    0.9999 
Y           0.448      0.4072    1.100    1.0000 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -2.201      0.8699   -2.530    0.6732 
W          -3.303      1.0706   -3.085    0.2559 
X           0.907      0.3752    2.417    0.7572 
Y           0.841      0.3892    2.160    0.9022 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W          -1.102      1.3240  -0.8325    1.0000 
X           3.107      0.8646   3.5942    0.0617 
Y           3.041      0.8708   3.4928    0.0850 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           4.210       1.066    3.948    0.0179 
Y           4.144       1.071    3.868    0.0241 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y        -0.06605      0.3772  -0.1751     1.000 
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Species: Douglas-fir 
 
 
General Linear Model: TH - 15YR versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      23  A, B, C, D, E, F, G, H, I, J, K, L, M, O, P, Q, S, T, U, 
                       V, W, X, Y 
 
 
Analysis of Variance for TH - 15YR, using Adjusted SS for Tests 
 
Source   DF   Seq SS   Adj SS  Adj MS      F      P 
Treat    22  3389505  3389505  154068  15.82  0.000 
Error   467  4548773  4548773    9740 
Total   489  7938278 
 
 
S = 98.6935   R-Sq = 42.70%   R-Sq(adj) = 40.00% 
 
 
Unusual Observations for TH - 15YR 
 
Obs  TH - 15YR      Fit  SE Fit  Residual  St Resid 
  1    324.600  144.043  37.303   180.557      1.98 X 
  2    200.900  144.043  37.303    56.857      0.62 X 
  3     32.000  144.043  37.303  -112.043     -1.23 X 
  4    210.300  144.043  37.303    66.257      0.73 X 
  5     37.500  144.043  37.303  -106.543     -1.17 X 
  6     89.500  144.043  37.303   -54.543     -0.60 X 
  7    113.500  144.043  37.303   -30.543     -0.33 X 
 26    557.700  311.442  16.449   246.258      2.53 R 
 27    522.000  311.442  16.449   210.558      2.16 R 
 29    515.500  311.442  16.449   204.058      2.10 R 
 61    388.000  182.800  22.069   205.200      2.13 R 
122     46.000  257.736  18.651  -211.736     -2.18 R 
129     63.000  257.736  18.651  -194.736     -2.01 R 
132    462.200  257.736  18.651   204.464      2.11 R 
137    473.500  257.736  18.651   215.764      2.23 R 
142     55.000  257.736  18.651  -202.736     -2.09 R 
147    476.300  257.736  18.651   218.564      2.26 R 
152    519.100  309.809  16.682   209.291      2.15 R 
159     75.500  309.809  16.682  -234.309     -2.41 R 
161     24.400  309.809  16.682  -285.409     -2.93 R 
164     94.800  309.809  16.682  -215.009     -2.21 R 
184    173.100  385.725  17.447  -212.625     -2.19 R 
185    179.800  385.725  17.447  -205.925     -2.12 R 
187    133.500  385.725  17.447  -252.225     -2.60 R 
203    603.400  385.725  17.447   217.675      2.24 R 
220    162.300  415.705  16.225  -253.405     -2.60 R 
265    503.600  267.408  27.373   236.192      2.49 R 
266     59.000  267.408  27.373  -208.408     -2.20 R 
286    261.400  389.700  44.137  -128.300     -1.45 X 
287    393.400  389.700  44.137     3.700      0.04 X 
288    463.300  389.700  44.137    73.600      0.83 X 
289    395.200  389.700  44.137     5.500      0.06 X 
290    435.200  389.700  44.137    45.500      0.52 X 
291    512.900  432.950  69.787    79.950      1.15 X 
292    353.000  432.950  69.787   -79.950     -1.15 X 
311    330.800  305.033  56.981    25.767      0.32 X 
312    223.500  305.033  56.981   -81.533     -1.01 X 
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313    360.800  305.033  56.981    55.767      0.69 X 
334    145.500  370.578  14.552  -225.078     -2.31 R 
379     62.000  334.785  14.396  -272.785     -2.79 R 
411    273.700   81.071  26.377   192.629      2.03 R 
422    270.200  270.200  98.694     0.000         * X 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat   N    Mean  Grouping 
D      31  484.63  A 
E      25  441.76  A B 
O       2  432.95  A B C D E F G H I J K L M N O P Q 
I      37  415.71  A B C 
Q       9  390.10  A B C   E   G     J         O P Q 
M       5  389.70  A B C   E   G     J         O P Q 
H      32  385.73    B C   E   G     J         O P Q 
P       9  384.98  A B C   E   G     J         O P Q 
T      46  370.58    B C   E   G     J         O P Q 
Y      39  357.97    B C   E   G     J         O P Q 
J      10  340.75    B C   E   G     J         O P Q 
X      31  336.05      C   E   G     J         O P Q 
U      47  334.79                                  Q 
B      36  311.44                                P Q 
G      35  309.81                              O P Q 
S       3  305.03  A B C D E F G H I J K L M N O P Q R S 
L      10  272.23                    J K L M N O P Q R 
W       1  270.20  A B C D E F G H I J K L M N O P Q R S 
K      13  267.41              G H I J     M N O P Q R 
F      28  257.74          E F G   I J   L   N O P Q R 
C      20  182.80        D   F   H I   K L M N       R S 
A       7  144.04                                    R S 
V      14   81.07                                      S 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable TH - 15YR 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower  Center  Upper  --------+---------+---------+-------- 
B        20.1  167.40  314.7                     (---*---) 
C      -117.9   38.76  195.4                 (---*----) 
D       191.4  340.59  489.8                         (----*---) 
E       145.2  297.72  450.2                        (----*---) 
F       -37.0  113.69  264.4                   (---*----) 
G        18.1  165.77  313.4                     (---*---) 
H        92.9  241.68  390.5                       (---*---) 
I       124.7  271.66  418.6                        (---*---) 
J        21.0  196.71  372.4                     (----*----) 
K       -43.8  123.36  290.5                   (----*---) 
L       -47.6  128.19  303.9                   (----*----) 
M        36.8  245.66  454.5                     (-----*-----) 
O         3.0  288.91  574.8                    (-------*-------) 
P        61.2  240.93  420.6                      (----*----) 
Q        66.3  246.06  425.8                      (----*----) 
S       -85.1  160.99  407.1                  (------*------) 
T        81.9  226.54  371.2                      (---*----) 
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U        46.3  190.74  335.2                     (---*----) 
V      -228.1  -62.97  102.1             (----*----) 
W      -255.1  126.16  507.4             (----------*---------) 
X        42.8  192.01  341.2                     (---*----) 
Y        67.5  213.93  360.3                      (---*---) 
                              --------+---------+---------+-------- 
                                   -350         0       350 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
C      -228.1  -128.6   -29.2             (--*--) 
D        85.8   173.2   260.6                      (--*-) 
E        37.5   130.3   223.2                     (--*-) 
F      -143.6   -53.7    36.2                (-*--) 
G       -86.3    -1.6    83.0                  (-*-) 
H       -12.4    74.3   160.9                    (-*--) 
I        20.8   104.3   187.7                     (-*-) 
J       -98.2    29.3   156.8                 (---*--) 
K      -159.4   -44.0    71.4               (---*--) 
L      -166.7   -39.2    88.3               (---*---) 
M       -91.9    78.3   248.5                 (----*----) 
O      -137.6   121.5   380.6                (------*-------) 
P       -59.4    73.5   206.4                  (---*---) 
Q       -54.2    78.7   211.6                  (---*---) 
S      -220.7    -6.4   207.9              (-----*-----) 
T       -20.2    59.1   138.5                   (--*-) 
U       -55.6    23.3   102.3                  (--*-) 
V      -342.7  -230.4  -118.0          (--*---) 
W      -402.8   -41.2   320.3        (----------*---------) 
X       -62.8    24.6   112.0                  (--*-) 
Y       -35.9    46.5   128.9                   (-*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
D       199.6   301.8  404.11                          (--*--) 
E       152.0   259.0  365.95                        (--*--) 
F       -29.5    74.9  179.34                   (--*--) 
G        27.0   127.0  226.97                     (--*-) 
H       101.3   202.9  304.57                       (--*--) 
I       133.9   232.9  331.88                        (--*-) 
J        19.8   157.9  296.06                     (---*--) 
K       -42.4    84.6  211.65                   (--*---) 
L       -48.7    89.4  227.54                   (---*---) 
M        28.6   206.9  385.21                     (----*----) 
O       -14.3   250.1  514.62                    (------*-------) 
P        59.0   202.2  345.32                      (---*---) 
Q        64.2   207.3  350.44                      (---*---) 
S       -98.6   122.2  343.03                 (-----*------) 
T        92.3   187.8  283.29                       (-*--) 
U        56.8   152.0  247.19                      (-*--) 
V      -226.0  -101.7   22.54              (--*---) 
W      -278.0    87.4  452.82            (---------*----------) 
X        51.0   153.2  255.53                     (--*--) 
Y        77.1   175.2  273.25                      (--*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
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Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
E      -138.7   -42.9    53.0                (--*--) 
F      -319.9  -226.9  -133.9           (--*-) 
G      -262.8  -174.8   -86.9            (--*--) 
H      -188.8   -98.9    -9.0               (-*--) 
I      -155.8   -68.9    17.9                (-*--) 
J      -273.6  -143.9   -14.2            (---*---) 
K      -335.1  -217.2   -99.4          (---*--) 
L      -342.1  -212.4   -82.7          (---*---) 
M      -266.8   -94.9    76.9            (----*----) 
O      -311.9   -51.7   208.5           (-------*------) 
P      -234.7   -99.7    35.4             (---*---) 
Q      -229.6   -94.5    40.5             (---*---) 
S      -395.2  -179.6    36.0         (-----*-----) 
T      -196.9  -114.1   -31.2              (--*-) 
U      -232.4  -149.8   -67.3             (--*-) 
V      -518.4  -403.6  -288.7     (--*---) 
W      -576.7  -214.4   147.9    (---------*---------) 
X      -239.2  -148.6   -58.0             (--*-) 
Y      -212.5  -126.7   -40.9              (-*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
F      -282.2  -184.0   -85.9            (--*--) 
G      -225.3  -132.0   -38.6              (-*--) 
H      -151.2   -56.0    39.2                (-*--) 
I      -118.4   -26.1    66.3                 (-*--) 
J      -234.4  -101.0    32.4             (---*---) 
K      -296.3  -174.4   -52.4            (--*---) 
L      -303.0  -169.5   -36.1           (---*---) 
M      -226.8   -52.1   122.6              (----*----) 
O      -270.9    -8.8   253.2            (-------*------) 
P      -195.4   -56.8    81.8              (---*---) 
Q      -190.3   -51.7    87.0               (---*--) 
S      -354.6  -136.7    81.2          (-----*-----) 
T      -159.8   -71.2    17.4               (--*-) 
U      -195.3  -107.0   -18.7              (--*-) 
V      -479.7  -360.7  -241.7      (---*--) 
W      -535.2  -171.6   192.1     (---------*---------) 
X      -201.6  -105.7    -9.9              (--*--) 
Y      -175.2   -83.8     7.6               (--*-) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
G       -38.3    52.1  142.49                   (-*--) 
H        35.7   128.0  220.27                     (--*-) 
I        68.6   158.0  247.29                      (--*-) 
J       -48.4    83.0  214.39                   (--*---) 
K      -110.0     9.7  129.36                 (--*---) 
L      -116.9    14.5  145.87                 (--*---) 
M       -41.2   132.0  305.10                   (----*----) 
O       -85.8   175.2  436.23                  (------*------) 
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P        -9.4   127.2  263.89                    (---*---) 
Q        -4.3   132.4  269.01                    (---*---) 
S      -169.3    47.3  263.94               (-----*------) 
T        27.4   112.8  198.32                     (-*--) 
U        -8.1    77.0  162.18                    (-*--) 
V      -293.4  -176.7  -59.94            (--*--) 
W      -350.5    12.5  375.39          (---------*----------) 
X       -14.7    78.3  171.29                    (-*--) 
Y        11.9   100.2  188.57                    (--*-) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
H       -11.3    75.9   163.1                    (-*--) 
I        21.8   105.9   190.0                     (-*-) 
J       -96.9    30.9   158.8                 (---*---) 
K      -158.2   -42.4    73.4               (---*--) 
L      -165.4   -37.6    90.3               (---*---) 
M       -90.6    79.9   250.4                 (----*----) 
O      -136.1   123.1   382.4                (-------*------) 
P       -58.1    75.2   208.4                  (---*---) 
Q       -53.0    80.3   213.6                  (---*---) 
S      -219.3    -4.8   209.8              (-----*-----) 
T       -19.2    60.8   140.8                   (--*-) 
U       -54.6    25.0   104.6                  (--*-) 
V      -341.5  -228.7  -116.0          (--*---) 
W      -401.3   -39.6   322.1         (---------*---------) 
X       -61.7    26.2   114.2                  (--*-) 
Y       -34.9    48.2   131.2                   (-*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
I       -56.1    30.0   116.1                  (--*-) 
J      -174.2   -45.0    84.2               (---*--) 
K      -235.6  -118.3    -1.0             (---*--) 
L      -242.7  -113.5    15.7             (---*--) 
M      -167.5     4.0   175.5               (----*----) 
O      -212.7    47.2   307.1              (------*-------) 
P      -135.3    -0.7   133.8                (---*---) 
Q      -130.2     4.4   138.9                (---*---) 
S      -296.0   -80.7   134.6            (-----*-----) 
T       -97.2   -15.1    66.9                 (--*-) 
U      -132.7   -50.9    30.8                (--*-) 
V      -418.9  -304.7  -190.4        (--*---) 
W      -477.7  -115.5   246.6      (----------*---------) 
X      -139.5   -49.7    40.2                (--*-) 
Y      -112.8   -27.8    57.3                 (-*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
J      -202.1   -75.0    52.1              (---*--) 
K      -263.3  -148.3   -33.3            (---*--) 
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L      -270.6  -143.5   -16.4            (---*---) 
M      -195.9   -26.0   143.9              (----*----) 
O      -241.6    17.2   276.1             (------*-------) 
P      -163.3   -30.7   101.8               (---*---) 
Q      -158.1   -25.6   106.9               (---*---) 
S      -324.7  -110.7   103.4           (-----*-----) 
T      -123.9   -45.1    33.6                (--*-) 
U      -159.3   -80.9    -2.5               (--*-) 
V      -446.5  -334.6  -222.7       (--*---) 
W      -506.9  -145.5   215.9      (---------*---------) 
X      -166.5   -79.7     7.2               (--*-) 
Y      -139.6   -57.7    24.1                (-*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
K      -223.3   -73.3    76.7              (---*---) 
L      -228.0   -68.5    91.0             (----*----) 
M      -146.4    49.0   244.3                (----*-----) 
O      -184.0    92.2   368.4               (-------*-------) 
P      -119.6    44.2   208.1                 (---*----) 
Q      -114.5    49.4   213.2                 (---*----) 
S      -270.5   -35.7   199.0            (------*------) 
T       -94.6    29.8   154.3                 (---*--) 
U      -130.2    -6.0   118.2                (---*--) 
V      -407.3  -259.7  -112.0        (----*---) 
W      -444.6   -70.6   303.5       (----------*----------) 
X      -134.4    -4.7   125.0                (---*---) 
Y      -109.2    17.2   143.6                 (--*---) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
L      -145.2     4.8  154.82                (---*---) 
M       -65.4   122.3  309.95                  (----*-----) 
O      -105.3   165.5  436.41                 (-------*------) 
P       -37.1   117.6  272.21                   (---*----) 
Q       -31.9   122.7  277.33                   (----*---) 
S      -190.8    37.6  266.04               (-----*------) 
T        -8.8   103.2  215.18                    (--*--) 
U       -44.4    67.4  179.13                   (--*--) 
V      -323.7  -186.3  -48.98           (---*---) 
W      -367.3     2.8  372.86          (---------*----------) 
X       -49.2    68.6  186.47                   (--*--) 
Y       -23.6    90.6  204.77                   (---*--) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
M       -77.9   117.5  312.79                  (----*-----) 
O      -115.5   160.7  436.95                 (-------*------) 
P       -51.1   112.7  276.60                   (---*----) 
Q       -46.0   117.9  281.72                   (---*----) 
S      -201.9    32.8  267.55              (------*------) 
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T       -26.1    98.3  222.77                   (---*--) 
U       -61.6    62.6  186.74                  (---*--) 
V      -338.8  -191.2  -43.51          (----*---) 
W      -376.0    -2.0  371.99         (----------*----------) 
X       -65.9    63.8  193.51                  (---*---) 
Y       -40.7    85.7  212.14                   (--*---) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = M  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
O      -255.1    43.2   341.6             (-------*--------) 
P      -203.6    -4.7   194.2              (-----*-----) 
Q      -198.5     0.4   199.3              (-----*-----) 
S      -345.1   -84.7   175.8          (-------*------) 
T      -187.0   -19.1   148.8               (---*----) 
U      -222.7   -54.9   112.8              (---*----) 
V      -494.4  -308.6  -122.8      (----*----) 
W      -510.1  -119.5   271.1     (-----------*----------) 
X      -225.5   -53.7   118.2              (---*----) 
Y      -201.1   -31.7   137.7              (----*----) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
P      -326.7   -48.0  230.80           (-------*-------) 
Q      -321.6   -42.8  235.93           (-------*-------) 
S      -453.5  -127.9  197.62       (--------*---------) 
T      -320.0   -62.4  195.21           (------*-------) 
U      -355.6   -98.2  159.31          (------*-------) 
V      -621.5  -351.9  -82.31  (-------*-------) 
W      -599.5  -162.7  274.01   (-----------*------------) 
X      -357.1   -96.9  163.27          (------*-------) 
Y      -333.5   -75.0  183.57          (-------*------) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
Q      -163.0     5.1   173.2               (----*----) 
S      -317.7   -79.9   157.8           (------*------) 
T      -144.4   -14.4   115.6                (---*--) 
U      -179.9   -50.2    79.6               (---*--) 
V      -456.3  -303.9  -151.5       (---*----) 
W      -490.7  -114.8   261.1      (----------*---------) 
X      -184.0   -48.9    86.1               (---*--) 
Y      -158.9   -27.0   104.9               (---*---) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
S      -322.8   -85.1   152.7           (------*-----) 
T      -149.5   -19.5   110.5                (--*---) 
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U      -185.1   -55.3    74.4               (--*---) 
V      -461.4  -309.0  -156.7       (---*----) 
W      -495.8  -119.9   256.0      (----------*---------) 
X      -189.1   -54.1    81.0               (--*---) 
Y      -164.0   -32.1    99.7               (---*---) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center    Upper  --------+---------+---------+-------- 
T      -147.0    65.5  278.042                (-----*-----) 
U      -182.6    29.8  242.110               (-----*-----) 
V      -450.8  -224.0    2.917       (------*-----) 
W      -446.6   -34.8  376.945       (-----------*-----------) 
X      -184.6    31.0  246.637               (-----*-----) 
Y      -160.7    52.9  266.597               (------*-----) 
                                --------+---------+---------+-------- 
                                     -350         0       350 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
U      -109.8   -35.8    38.2                 (-*-) 
V      -398.4  -289.5  -180.7         (--*--) 
W      -460.8  -100.4   260.1       (---------*---------) 
X      -117.4   -34.5    48.3                 (-*-) 
Y       -90.2   -12.6    65.0                 (--*-) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  --------+---------+---------+-------- 
V      -362.3  -253.7  -145.1          (--*--) 
W      -425.0   -64.6   295.8        (---------*---------) 
X       -81.2     1.3    83.8                  (-*-) 
Y       -54.1    23.2   100.4                  (--*-) 
                               --------+---------+---------+-------- 
                                    -350         0       350 
 
 
Treat = V  subtracted from: 
 
Treat   Lower  Center  Upper  --------+---------+---------+-------- 
W      -180.0   189.1  558.3               (---------*----------) 
X       140.1   255.0  369.8                        (--*---) 
Y       165.8   276.9  388.0                         (--*--) 
                              --------+---------+---------+-------- 
                                   -350         0       350 
 
 
Treat = W  subtracted from: 
 
Treat   Lower  Center  Upper  --------+---------+---------+-------- 
X      -296.5   65.85  428.2            (---------*---------) 
Y      -273.4   87.77  448.9            (----------*---------) 
                              --------+---------+---------+-------- 
                                   -350         0       350 
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Treat = X  subtracted from: 
 
Treat   Lower  Center  Upper  --------+---------+---------+-------- 
Y      -63.89   21.92  107.7                  (--*-) 
                              --------+---------+---------+-------- 
                                   -350         0       350 
 
 
Tukey Simultaneous Tests 
Response Variable TH - 15YR 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B          167.40       40.77    4.106    0.0083 
C           38.76       43.34    0.894    1.0000 
D          340.59       41.30    8.247    0.0001 
E          297.72       42.20    7.054    0.0001 
F          113.69       41.71    2.726    0.4745 
G          165.77       40.86    4.057    0.0101 
H          241.68       41.18    5.869    0.0001 
I          271.66       40.68    6.678    0.0001 
J          196.71       48.64    4.044    0.0106 
K          123.36       46.27    2.666    0.5221 
L          128.19       48.64    2.636    0.5468 
M          245.66       57.79    4.251    0.0046 
O          288.91       79.13    3.651    0.0445 
P          240.93       49.74    4.844    0.0004 
Q          246.06       49.74    4.947    0.0002 
S          160.99       68.11    2.364    0.7556 
T          226.54       40.04    5.658    0.0001 
U          190.74       39.98    4.770    0.0005 
V          -62.97       45.69   -1.378    0.9995 
W          126.16      105.51    1.196    0.9999 
X          192.01       41.30    4.649    0.0008 
Y          213.93       40.51    5.281    0.0001 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -128.6       27.52   -4.674    0.0007 
D           173.2       24.18    7.162    0.0001 
E           130.3       25.69    5.072    0.0002 
F           -53.7       24.87   -2.160    0.8763 
G            -1.6       23.43   -0.070    1.0000 
H            74.3       23.98    3.098    0.2219 
I           104.3       23.10    4.513    0.0015 
J            29.3       35.28    0.831    1.0000 
K           -44.0       31.93   -1.379    0.9995 
L           -39.2       35.28   -1.111    1.0000 
M            78.3       47.10    1.661    0.9925 
O           121.5       71.70    1.695    0.9903 
P            73.5       36.78    1.999    0.9386 
Q            78.7       36.78    2.139    0.8861 
S            -6.4       59.31   -0.108    1.0000 
T            59.1       21.96    2.693    0.5009 
U            23.3       21.86    1.068    1.0000 
V          -230.4       31.09   -7.411    0.0001 
W           -41.2      100.05   -0.412    1.0000 
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X            24.6       24.18    1.018    1.0000 
Y            46.5       22.81    2.040    0.9256 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           301.8       28.31   10.663    0.0001 
E           259.0       29.61    8.746    0.0001 
F            74.9       28.89    2.593    0.5808 
G           127.0       27.66    4.591    0.0011 
H           202.9       28.13    7.213    0.0001 
I           232.9       27.39    8.503    0.0001 
J           157.9       38.22    4.132    0.0075 
K            84.6       35.16    2.406    0.7255 
L            89.4       38.22    2.340    0.7721 
M           206.9       49.35    4.193    0.0059 
O           250.1       73.19    3.418    0.0934 
P           202.2       39.61    5.104    0.0001 
Q           207.3       39.61    5.233    0.0001 
S           122.2       61.11    2.000    0.9383 
T           187.8       26.43    7.104    0.0001 
U           152.0       26.35    5.768    0.0001 
V          -101.7       34.39   -2.958    0.3052 
W            87.4      101.13    0.864    1.0000 
X           153.2       28.31    5.414    0.0001 
Y           175.2       27.14    6.453    0.0001 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           -42.9       26.53    -1.62    0.9948 
F          -226.9       25.73    -8.82    0.0001 
G          -174.8       24.34    -7.18    0.0001 
H           -98.9       24.87    -3.98    0.0138 
I           -68.9       24.03    -2.87    0.3667 
J          -143.9       35.89    -4.01    0.0122 
K          -217.2       32.61    -6.66    0.0001 
L          -212.4       35.89    -5.92    0.0001 
M           -94.9       47.56    -2.00    0.9396 
O           -51.7       72.00    -0.72    1.0000 
P           -99.7       37.37    -2.67    0.5218 
Q           -94.5       37.37    -2.53    0.6316 
S          -179.6       59.67    -3.01    0.2726 
T          -114.1       22.93    -4.97    0.0002 
U          -149.8       22.84    -6.56    0.0001 
V          -403.6       31.78   -12.70    0.0001 
W          -214.4      100.27    -2.14    0.8862 
X          -148.6       25.07    -5.93    0.0001 
Y          -126.7       23.75    -5.33    0.0001 
 
 
Treat = E  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F          -184.0       27.16    -6.78    0.0001 
G          -132.0       25.84    -5.11    0.0001 
H           -56.0       26.34    -2.13    0.8912 
I           -26.1       25.55    -1.02    1.0000 
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J          -101.0       36.93    -2.74    0.4671 
K          -174.4       33.75    -5.17    0.0001 
L          -169.5       36.93    -4.59    0.0011 
M           -52.1       48.35    -1.08    1.0000 
O            -8.8       72.52    -0.12    1.0000 
P           -56.8       38.37    -1.48    0.9984 
Q           -51.7       38.37    -1.35    0.9996 
S          -136.7       60.30    -2.27    0.8180 
T           -71.2       24.52    -2.90    0.3424 
U          -107.0       24.43    -4.38    0.0027 
V          -360.7       32.94   -10.95    0.0001 
W          -171.6      100.65    -1.70    0.9896 
X          -105.7       26.53    -3.98    0.0133 
Y           -83.8       25.29    -3.31    0.1262 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G            52.1       25.02    2.081    0.9105 
H           128.0       25.54    5.011    0.0002 
I           158.0       24.72    6.390    0.0001 
J            83.0       36.36    2.283    0.8084 
K             9.7       33.12    0.292    1.0000 
L            14.5       36.36    0.399    1.0000 
M           132.0       47.92    2.754    0.4525 
O           175.2       72.24    2.426    0.7114 
P           127.2       37.82    3.365    0.1092 
Q           132.4       37.82    3.500    0.0726 
S            47.3       59.96    0.789    1.0000 
T           112.8       23.66    4.770    0.0005 
U            77.0       23.56    3.270    0.1424 
V          -176.7       32.31   -5.469    0.0001 
W            12.5      100.44    0.124    1.0000 
X            78.3       25.73    3.044    0.2524 
Y           100.2       24.45    4.100    0.0085 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H            75.9       24.14    3.145    0.1977 
I           105.9       23.27    4.551    0.0013 
J            30.9       35.39    0.874    1.0000 
K           -42.4       32.06   -1.323    0.9997 
L           -37.6       35.39   -1.062    1.0000 
M            79.9       47.18    1.693    0.9904 
O           123.1       71.75    1.716    0.9887 
P            75.2       36.89    2.038    0.9262 
Q            80.3       36.89    2.177    0.8679 
S            -4.8       59.37   -0.080    1.0000 
T            60.8       22.14    2.745    0.4594 
U            25.0       22.03    1.133    1.0000 
V          -228.7       31.21   -7.329    0.0001 
W           -39.6      100.09   -0.396    1.0000 
X            26.2       24.34    1.078    1.0000 
Y            48.2       22.98    2.096    0.9046 
 
 
Treat = H  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I            30.0       23.83    1.258    0.9999 
J           -45.0       35.76   -1.258    0.9999 
K          -118.3       32.46   -3.645    0.0454 
L          -113.5       35.76   -3.174    0.1836 
M             4.0       47.46    0.084    1.0000 
O            47.2       71.93    0.656    1.0000 
P            -0.7       37.24   -0.020    1.0000 
Q             4.4       37.24    0.117    1.0000 
S           -80.7       59.59   -1.354    0.9996 
T           -15.1       22.72   -0.667    1.0000 
U           -50.9       22.62   -2.252    0.8271 
V          -304.7       31.62   -9.633    0.0001 
W          -115.5      100.22   -1.153    1.0000 
X           -49.7       24.87   -1.997    0.9392 
Y           -27.8       23.54   -1.179    1.0000 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J           -75.0       35.18    -2.13    0.8896 
K          -148.3       31.82    -4.66    0.0008 
L          -143.5       35.18    -4.08    0.0093 
M           -26.0       47.02    -0.55    1.0000 
O            17.2       71.65     0.24    1.0000 
P           -30.7       36.68    -0.84    1.0000 
Q           -25.6       36.68    -0.70    1.0000 
S          -110.7       59.25    -1.87    0.9696 
T           -45.1       21.79    -2.07    0.9145 
U           -80.9       21.69    -3.73    0.0339 
V          -334.6       30.97   -10.81    0.0001 
W          -145.5      100.02    -1.45    0.9988 
X           -79.7       24.03    -3.31    0.1258 
Y           -57.7       22.65    -2.55    0.6162 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K           -73.3       41.51   -1.767    0.9839 
L           -68.5       44.14   -1.552    0.9970 
M            49.0       54.06    0.906    1.0000 
O            92.2       76.45    1.206    0.9999 
P            44.2       45.35    0.975    1.0000 
Q            49.4       45.35    1.088    1.0000 
S           -35.7       64.97   -0.550    1.0000 
T            29.8       34.44    0.866    1.0000 
U            -6.0       34.37   -0.174    1.0000 
V          -259.7       40.86   -6.355    0.0001 
W           -70.6      103.51   -0.682    1.0000 
X            -4.7       35.89   -0.131    1.0000 
Y            17.2       34.98    0.492    1.0000 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L             4.8       41.51    0.116    1.0000 
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M           122.3       51.94    2.355    0.7619 
O           165.5       74.96    2.208    0.8516 
P           117.6       42.80    2.747    0.4579 
Q           122.7       42.80    2.867    0.3678 
S            37.6       63.21    0.595    1.0000 
T           103.2       31.00    3.328    0.1213 
U            67.4       30.93    2.179    0.8670 
V          -186.3       38.01   -4.902    0.0003 
W             2.8      102.42    0.027    1.0000 
X            68.6       32.61    2.105    0.9008 
Y            90.6       31.61    2.865    0.3690 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M           117.5       54.06    2.173    0.8697 
O           160.7       76.45    2.102    0.9019 
P           112.7       45.35    2.486    0.6655 
Q           117.9       45.35    2.599    0.5760 
S            32.8       64.97    0.505    1.0000 
T            98.3       34.44    2.856    0.3756 
U            62.6       34.37    1.820    0.9773 
V          -191.2       40.86   -4.678    0.0007 
W            -2.0      103.51   -0.020    1.0000 
X            63.8       35.89    1.778    0.9827 
Y            85.7       34.98    2.451    0.6926 
 
 
Treat = M  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O            43.2       82.57    0.524    1.0000 
P            -4.7       55.05   -0.086    1.0000 
Q             0.4       55.05    0.007    1.0000 
S           -84.7       72.08   -1.175    1.0000 
T           -19.1       46.47   -0.411    1.0000 
U           -54.9       46.43   -1.183    1.0000 
V          -308.6       51.42   -6.002    0.0001 
W          -119.5      108.11   -1.105    1.0000 
X           -53.7       47.56   -1.128    1.0000 
Y           -31.7       46.88   -0.677    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P           -48.0       77.15   -0.622    1.0000 
Q           -42.8       77.15   -0.555    1.0000 
S          -127.9       90.09   -1.420    0.9992 
T           -62.4       71.29   -0.875    1.0000 
U           -98.2       71.26   -1.378    0.9995 
V          -351.9       74.61   -4.717    0.0006 
W          -162.7      120.87   -1.346    0.9996 
X           -96.9       72.00   -1.346    0.9996 
Y           -75.0       71.55   -1.048    1.0000 
 
 
Treat = P  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q             5.1       46.52    0.110    1.0000 
S           -79.9       65.80   -1.215    0.9999 
T           -14.4       35.97   -0.400    1.0000 
U           -50.2       35.91   -1.398    0.9993 
V          -303.9       42.17   -7.207    0.0001 
W          -114.8      104.03   -1.103    1.0000 
X           -48.9       37.37   -1.309    0.9998 
Y           -27.0       36.50   -0.740    1.0000 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S           -85.1       65.80   -1.293    0.9998 
T           -19.5       35.97   -0.543    1.0000 
U           -55.3       35.91   -1.540    0.9973 
V          -309.0       42.17   -7.329    0.0001 
W          -119.9      104.03   -1.153    1.0000 
X           -54.1       37.37   -1.446    0.9989 
Y           -32.1       36.50   -0.880    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T            65.5       58.81    1.115    1.0000 
U            29.8       58.77    0.506    1.0000 
V          -224.0       62.79   -3.567    0.0587 
W           -34.8      113.96   -0.306    1.0000 
X            31.0       59.67    0.520    1.0000 
Y            52.9       59.13    0.895    1.0000 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U           -35.8       20.47   -1.749    0.9858 
V          -289.5       30.12   -9.610    0.0001 
W          -100.4       99.76   -1.006    1.0000 
X           -34.5       22.93   -1.506    0.9980 
Y           -12.6       21.48   -0.587    1.0000 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -253.7       30.05   -8.443    0.0001 
W           -64.6       99.74   -0.648    1.0000 
X             1.3       22.84    0.055    1.0000 
Y            23.2       21.38    1.085    1.0000 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W           189.1      102.16    1.851    0.9725 
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X           255.0       31.78    8.023    0.0001 
Y           276.9       30.75    9.005    0.0001 
 
 
Treat = W  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           65.85      100.27   0.6567     1.000 
Y           87.77       99.95   0.8781     1.000 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y           21.92       23.75   0.9231     1.000 
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Species: Lodgepole Pine 
 
 
General Linear Model: TH - 15YR versus Treat  
 
Factor  Type   Levels  Values 
Treat   fixed      25  A, B, C, D, E, F, G, H, I, J, K, L, M, N, O, P, Q, R, S, 
                       T, U, V, W, X, Y 
 
 
Analysis of Variance for TH - 15YR, using Adjusted SS for Tests 
 
Source    DF    Seq SS    Adj SS  Adj MS      F      P 
Treat     24  13970981  13970981  582124  74.32  0.000 
Error   1396  10933830  10933830    7832 
Total   1420  24904811 
 
 
S = 88.5000   R-Sq = 56.10%   R-Sq(adj) = 55.34% 
 
 
Unusual Observations for TH - 15YR 
 
 Obs  TH - 15YR      Fit  SE Fit  Residual  St Resid 
  50    635.900  409.370  10.086   226.530      2.58  R 
  51    589.400  409.370  10.086   180.030      2.05  R 
  54     95.400  409.370  10.086  -313.970     -3.57  R 
  70    171.800  409.370  10.086  -237.570     -2.70  R 
  83    215.300  409.370  10.086  -194.070     -2.21  R 
 138     49.900  306.540   9.434  -256.640     -2.92  R 
 163    104.000  306.540   9.434  -202.540     -2.30  R 
 164    534.600  306.540   9.434   228.060      2.59  R 
 182    488.200  306.540   9.434   181.660      2.06  R 
 187    217.600  462.255  11.063  -244.655     -2.79  R 
 222    230.600  462.255  11.063  -231.655     -2.64  R 
 251    286.000  462.255  11.063  -176.255     -2.01  R 
 254    599.300  422.136  11.331   177.164      2.02  R 
 257    618.900  422.136  11.331   196.764      2.24  R 
 261    653.200  422.136  11.331   231.064      2.63  R 
 291    153.400  422.136  11.331  -268.736     -3.06  R 
 296    179.600  422.136  11.331  -242.536     -2.76  R 
 305    185.800  422.136  11.331  -236.336     -2.69  R 
 329    196.500  377.145  10.152  -180.645     -2.05  R 
 332    190.000  377.145  10.152  -187.145     -2.13  R 
 353    603.000  377.145  10.152   225.855      2.57  R 
 369    154.200  377.145  10.152  -222.945     -2.54  R 
 371    162.300  377.145  10.152  -214.845     -2.44  R 
 372    148.000  377.145  10.152  -229.145     -2.61  R 
 391    145.900  363.767  10.578  -217.867     -2.48  R 
 415    157.500  363.767  10.578  -206.267     -2.35  R 
 432    148.100  363.767  10.578  -215.667     -2.45  R 
 448    863.000  363.767  10.578   499.233      5.68  R 
 481    188.800  440.951   9.833  -252.151     -2.87  R 
 483    177.700  440.951   9.833  -263.251     -2.99  R 
 484    157.300  440.951   9.833  -283.651     -3.23  R 
 485    219.000  440.951   9.833  -221.951     -2.52  R 
 486    223.500  440.951   9.833  -217.451     -2.47  R 
 491    634.500  440.951   9.833   193.549      2.20  R 
 496    224.800  440.951   9.833  -216.151     -2.46  R 
 502    676.000  440.951   9.833   235.049      2.67  R 
 544    622.900  393.946  11.722   228.954      2.61  R 
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 549    587.800  393.946  11.722   193.854      2.21  R 
 550    571.100  393.946  11.722   177.154      2.02  R 
 551    583.900  393.946  11.722   189.954      2.17  R 
 560    154.000  393.946  11.722  -239.946     -2.74  R 
 621      0.000  312.709  15.645  -312.709     -3.59  R 
 648    519.700  338.379  12.909   181.321      2.07  R 
 706    257.000  340.994  20.860   -83.994     -0.98  X 
 707    313.300  340.994  20.860   -27.694     -0.32  X 
 708    171.700  340.994  20.860  -169.294     -1.97  X 
 709    352.900  340.994  20.860    11.906      0.14  X 
 710    328.000  340.994  20.860   -12.994     -0.15  X 
 711    320.200  340.994  20.860   -20.794     -0.24  X 
 712    199.300  340.994  20.860  -141.694     -1.65  X 
 713    361.100  340.994  20.860    20.106      0.23  X 
 714    290.000  340.994  20.860   -50.994     -0.59  X 
 715    350.000  340.994  20.860     9.006      0.10  X 
 716    327.500  340.994  20.860   -13.494     -0.16  X 
 717    395.100  340.994  20.860    54.106      0.63  X 
 718    353.000  340.994  20.860    12.006      0.14  X 
 719    352.000  340.994  20.860    11.006      0.13  X 
 720    380.000  340.994  20.860    39.006      0.45  X 
 721    378.800  340.994  20.860    37.806      0.44  X 
 722    542.700  340.994  20.860   201.706      2.35 RX 
 723    465.300  340.994  20.860   124.306      1.45  X 
 724    468.400  387.054  24.545    81.346      0.96  X 
 725    317.000  387.054  24.545   -70.054     -0.82  X 
 726    326.500  387.054  24.545   -60.554     -0.71  X 
 727    411.800  387.054  24.545    24.746      0.29  X 
 728    470.200  387.054  24.545    83.146      0.98  X 
 729    306.300  387.054  24.545   -80.754     -0.95  X 
 730    362.000  387.054  24.545   -25.054     -0.29  X 
 731    405.900  387.054  24.545    18.846      0.22  X 
 732    290.600  387.054  24.545   -96.454     -1.13  X 
 733    347.600  387.054  24.545   -39.454     -0.46  X 
 734    401.100  387.054  24.545    14.046      0.17  X 
 735    476.600  387.054  24.545    89.546      1.05  X 
 736    447.700  387.054  24.545    60.646      0.71  X 
 756    592.800  388.558  17.356   204.242      2.35  R 
 762    587.400  388.558  17.356   198.842      2.29  R 
 768    134.800  379.532  15.178  -244.732     -2.81  R 
 771    111.000  379.532  15.178  -268.532     -3.08  R 
 772    120.500  379.532  15.178  -259.032     -2.97  R 
 773    140.000  379.532  15.178  -239.532     -2.75  R 
 774    130.000  379.532  15.178  -249.532     -2.86  R 
 786    591.400  379.532  15.178   211.868      2.43  R 
 788    600.200  379.532  15.178   220.668      2.53  R 
 796    561.400  379.532  15.178   181.868      2.09  R 
 884    110.000  365.633   9.488  -255.633     -2.91  R 
 889    172.200  365.633   9.488  -193.433     -2.20  R 
 894    166.900  365.633   9.488  -198.733     -2.26  R 
 899    106.000  365.633   9.488  -259.633     -2.95  R 
 910    149.000  365.633   9.488  -216.633     -2.46  R 
 978    156.600  360.085   8.850  -203.485     -2.31  R 
1074    365.400   95.024  10.288   270.376      3.08  R 
1075    310.600   95.024  10.288   215.576      2.45  R 
1076    309.500   95.024  10.288   214.476      2.44  R 
1077    403.100   95.024  10.288   308.076      3.50  R 
1144    393.000   95.024  10.288   297.976      3.39  R 
1145    383.400   95.024  10.288   288.376      3.28  R 
1147    341.200   95.024  10.288   246.176      2.80  R 
1148    324.800   86.415  10.812   238.385      2.71  R 
1160    357.200   86.415  10.812   270.785      3.08  R 
1203    283.900   86.415  10.812   197.485      2.25  R 
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1272    185.200  391.286   8.289  -206.086     -2.34  R 
1300    607.400  391.286   8.289   216.114      2.45  R 
1367    193.800  380.579   8.895  -186.779     -2.12  R 
1407    143.700  380.579   8.895  -236.879     -2.69  R 
 
R denotes an observation with a large standardized residual. 
X denotes an observation whose X value gives it large leverage. 
 
 
Grouping Information Using Tukey Method and 95.0% Confidence 
 
Treat    N    Mean  Grouping 
D       64  462.25  A 
H       81  440.95  A B 
E       61  422.14  A B C 
B       77  409.37  A B C D 
I       57  393.95    B C D E 
L       28  393.03  A B C D E F 
X      114  391.29      C D E 
O       26  388.56  A B C D E F 
N       13  387.05  A B C D E F G H 
Y       99  380.58      C D E 
P       34  379.53    B C D E F 
F       76  377.14      C D E F 
R       33  373.91      C D E F 
T       87  365.63        D E F 
S       31  364.96      C D E F G H 
G       70  363.77        D E F 
U      100  360.09          E F 
Q       23  341.92        D E F G H 
M       18  340.99      C D E F G H 
K       47  338.38          E F G H 
J       32  312.71            F   H 
C       88  306.54              G H 
V       74   95.02                  I 
W       67   86.41                  I 
A       21   76.58                  I 
 
Means that do not share a letter are significantly different. 
 
 
Tukey 95.0% Simultaneous Confidence Intervals 
Response Variable TH - 15YR 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
Treat   Lower   Center   Upper  -------+---------+---------+--------- 
B      253.15  332.794  412.44                             (--*--) 
C      151.39  229.964  308.54                         (--*--) 
D      304.32  385.678  467.04                               (--*---) 
E      263.70  345.560  427.42                              (--*--) 
F      220.81  300.569  380.33                            (--*--) 
G      206.69  287.191  367.69                           (--*---) 
H      285.15  364.374  443.60                              (---*--) 
I      234.78  317.369  399.96                            (---*--) 
J      145.27  236.133  326.99                         (--*---) 
K      176.88  261.803  346.72                          (--*---) 
L      223.06  316.452  409.85                            (---*--) 
M      160.50  264.418  368.34                         (----*---) 
N      196.30  310.478  424.65                           (---*----) 
O      217.06  311.982  406.90                            (--*---) 
P      213.16  302.956  392.75                            (--*---) 
Q      167.70  265.346  363.00                          (---*---) 
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R      207.02  297.333  387.65                           (---*---) 
S      196.94  288.382  379.82                           (---*--) 
T      210.40  289.057  367.72                           (---*--) 
U      205.85  283.509  361.17                           (--*--) 
V      -61.55   18.448   98.44                 (--*--) 
W      -71.07    9.839   90.75                (--*---) 
X      237.88  314.710  391.54                             (--*--) 
Y      226.27  304.003  381.73                            (--*--) 
                                -------+---------+---------+--------- 
                                    -250         0       250 
 
 
Treat = B  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
C      -153.3  -102.8   -52.3             (-*-) 
D        -1.8    52.9   107.6                   (-*-) 
E       -42.7    12.8    68.2                 (--*-) 
F       -84.5   -32.2    20.1                (-*-) 
G       -99.0   -45.6     7.8               (-*-) 
H       -19.9    31.6    83.1                  (-*-) 
I       -72.0   -15.4    41.1                (-*--) 
J      -164.7   -96.7   -28.6            (--*--) 
K      -130.9   -71.0   -11.1              (-*--) 
L       -87.7   -16.3    55.1               (--*--) 
M      -153.1   -68.4    16.3             (--*---) 
N      -119.3   -22.3    74.7              (---*---) 
O       -94.2   -20.8    52.6               (--*--) 
P       -96.5   -29.8    36.8               (--*-) 
Q      -144.3   -67.4     9.4             (--*--) 
R      -102.8   -35.5    31.9               (--*-) 
S      -113.2   -44.4    24.4              (--*--) 
T       -94.4   -43.7     6.9               (-*-) 
U       -98.3   -49.3    -0.2               (-*-) 
V      -367.0  -314.3  -261.7    (-*--) 
W      -377.0  -323.0  -268.9    (-*-) 
X       -65.8   -18.1    29.6                (-*-) 
Y       -78.0   -28.8    20.4                (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = C  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
D       102.6   155.7   208.9                       (-*-) 
E        61.7   115.6   169.5                     (--*-) 
F        19.9    70.6   121.3                    (-*-) 
G         5.4    57.2   109.0                   (-*-) 
H        84.6   134.4   184.2                      (-*-) 
I        32.4    87.4   142.4                    (-*--) 
J       -60.6     6.2    73.0                 (-*--) 
K       -26.6    31.8    90.3                  (-*--) 
L        16.3    86.5   156.7                    (-*--) 
M       -49.2    34.5   118.1                 (--*---) 
N       -15.6    80.5   176.6                  (---*---) 
O         9.8    82.0   154.2                   (--*--) 
P         7.7    73.0   138.3                   (--*--) 
Q       -40.4    35.4   111.1                 (--*--) 
R         1.3    67.4   133.4                   (--*-) 
S        -9.2    58.4   126.0                   (-*--) 
T        10.2    59.1   108.0                   (-*-) 
U         6.3    53.5   100.8                   (-*-) 
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V      -262.5  -211.5  -160.5        (--*-) 
W      -272.6  -220.1  -167.7        (-*-) 
X        38.8    84.7   130.7                     (*-) 
Y        26.6    74.0   121.4                    (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = D  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
E       -98.0   -40.1    17.8               (-*--) 
F      -140.0   -85.1   -30.2             (--*-) 
G      -154.4   -98.5   -42.5             (-*-) 
H       -75.4   -21.3    32.8                (-*-) 
I      -127.2   -68.3    -9.4              (-*--) 
J      -219.6  -149.5   -79.5          (--*--) 
K      -186.0  -123.9   -61.7            (-*--) 
L      -142.5   -69.2     4.1             (--*--) 
M      -207.6  -121.3   -34.9           (--*---) 
N      -173.6   -75.2    23.2            (---*---) 
O      -148.9   -73.7     1.5             (--*--) 
P      -151.4   -82.7   -14.1             (--*-) 
Q      -199.0  -120.3   -41.7           (--*--) 
R      -157.7   -88.3   -19.0             (-*--) 
S      -168.1   -97.3   -26.5            (--*--) 
T      -149.9   -96.6   -43.3             (-*-) 
U      -154.0  -102.2   -50.4             (-*-) 
V      -422.5  -367.2  -312.0  (-*--) 
W      -432.4  -375.8  -319.3  (-*-) 
X      -121.5   -71.0   -20.4              (-*-) 
Y      -133.6   -81.7   -29.8              (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = E  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
F      -100.6   -45.0    10.6               (-*-) 
G      -115.0   -58.4    -1.7              (--*-) 
H       -36.0    18.8    73.7                  (-*-) 
I       -87.8   -28.2    31.4               (--*-) 
J      -180.0  -109.4   -38.8            (--*-) 
K      -146.6   -83.8   -21.0             (--*-) 
L      -103.0   -29.1    44.7               (--*--) 
M      -167.9   -81.1     5.6            (---*--) 
N      -133.9   -35.1    63.7              (---*---) 
O      -109.4   -33.6    42.2               (--*--) 
P      -111.8   -42.6    26.6               (-*--) 
Q      -159.4   -80.2    -1.0             (--*--) 
R      -118.1   -48.2    21.7              (--*--) 
S      -128.5   -57.2    14.2              (--*--) 
T      -110.5   -56.5    -2.5               (-*-) 
U      -114.6   -62.1    -9.5              (--*-) 
V      -383.1  -327.1  -271.2    (-*-) 
W      -393.0  -335.7  -278.5   (--*-) 
X       -82.2   -30.9    20.5                (-*-) 
Y       -94.2   -41.6    11.1               (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
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Treat = F  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
G       -67.0   -13.4    40.2                (-*--) 
H        12.1    63.8   115.5                   (--*-) 
I       -39.9    16.8    73.5                 (--*-) 
J      -132.6   -64.4     3.7              (-*--) 
K       -98.8   -38.8    21.3               (-*--) 
L       -55.6    15.9    87.4                 (--*-) 
M      -121.0   -36.2    48.7              (---*--) 
N       -87.2     9.9   107.0                (--*---) 
O       -62.1    11.4    84.9                 (-*--) 
P       -64.4     2.4    69.1                (--*--) 
Q      -112.2   -35.2    41.8               (--*--) 
R       -70.7    -3.2    64.2                (--*--) 
S       -81.1   -12.2    56.8                (--*-) 
T       -62.3   -11.5    39.3                 (-*-) 
U       -66.3   -17.1    32.2                (-*-) 
V      -335.0  -282.1  -229.3      (-*-) 
W      -344.9  -290.7  -236.5     (-*--) 
X       -33.8    14.1    62.1                  (-*) 
Y       -45.9     3.4    52.8                 (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = G  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
H        24.4    77.2   130.0                    (-*-) 
I       -27.5    30.2    87.9                  (-*--) 
J      -120.1   -51.1    18.0              (--*--) 
K       -86.4   -25.4    35.6                (-*-) 
L       -43.1    29.3   101.6                 (--*--) 
M      -108.3   -22.8    62.7               (--*---) 
N       -74.4    23.3   121.0                (---*---) 
O       -49.5    24.8    99.1                 (--*--) 
P       -51.9    15.8    83.4                 (--*-) 
Q       -99.6   -21.8    55.9               (--*--) 
R       -58.2    10.1    78.5                 (-*--) 
S       -68.6     1.2    71.0                (--*--) 
T       -50.1     1.9    53.8                 (-*-) 
U       -54.1    -3.7    46.7                 (-*-) 
V      -322.7  -268.7  -214.8      (-*-) 
W      -332.6  -277.4  -222.1      (-*-) 
X       -21.6    27.5    76.6                  (-*-) 
Y       -33.7    16.8    67.3                  (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = H  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
I      -102.9   -47.0     8.9               (-*-) 
J      -195.8  -128.2   -60.7           (--*--) 
K      -161.9  -102.6   -43.2             (-*-) 
L      -118.8   -47.9    23.0              (--*--) 
M      -184.3  -100.0   -15.7            (--*--) 
N      -150.6   -53.9    42.8             (---*---) 
O      -125.3   -52.4    20.5              (--*--) 
P      -127.5   -61.4     4.7              (--*-) 
Q      -175.5   -99.0   -22.6            (--*--) 
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R      -133.9   -67.0    -0.2              (-*--) 
S      -144.3   -76.0    -7.7             (--*--) 
T      -125.3   -75.3   -25.4              (-*-) 
U      -129.2   -80.9   -32.5              (-*-) 
V      -398.0  -345.9  -293.9   (-*-) 
W      -408.0  -354.5  -301.1   (-*-) 
X       -96.7   -49.7    -2.6               (-*-) 
Y      -108.8   -60.4   -11.9               (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = I  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
J      -152.7   -81.2    -9.8             (--*--) 
K      -119.3   -55.6     8.2              (--*-) 
L       -75.6    -0.9    73.7                (--*--) 
M      -140.4   -53.0    34.5             (---*--) 
N      -106.3    -6.9    92.5               (---*---) 
O       -82.0    -5.4    71.2                (--*--) 
P       -84.5   -14.4    55.7                (-*--) 
Q      -131.9   -52.0    27.9              (--*--) 
R       -90.8   -20.0    50.7               (--*--) 
S      -101.2   -29.0    43.2               (--*--) 
T       -83.4   -28.3    26.8                (-*-) 
U       -87.6   -33.9    19.8               (--*-) 
V      -355.9  -298.9  -241.9     (-*-) 
W      -365.8  -307.5  -249.2    (--*-) 
X       -55.1    -2.7    49.8                 (-*-) 
Y       -67.2   -13.4    40.4                (-*--) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = J  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
K       -48.5    25.7    99.8                 (--*--) 
L        -3.4    80.3   164.0                   (--*---) 
M       -67.0    28.3   123.6                (---*---) 
N       -32.1    74.3   180.8                  (---*---) 
O        -9.6    75.8   161.3                   (--*--) 
P       -12.9    66.8   146.5                  (---*--) 
Q       -59.2    29.2   117.7                 (--*---) 
R       -19.1    61.2   141.5                  (--*---) 
S       -29.3    52.2   133.8                  (--*--) 
T       -14.0    52.9   119.8                  (--*--) 
U       -18.3    47.4   113.1                  (--*--) 
V      -286.1  -217.7  -149.2        (-*--) 
W      -295.8  -226.3  -156.8       (--*--) 
X        13.9    78.6   143.3                    (-*--) 
Y         2.1    67.9   133.7                   (--*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = K  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
L       -22.6    54.6   131.9                  (--*--) 
M       -87.1     2.6    92.3                (--*---) 
N       -52.7    48.7   150.1                 (---*---) 
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O       -28.9    50.2   129.3                  (--*--) 
P       -31.7    41.2   114.0                  (--*--) 
Q       -78.8     3.5    85.9                (--*--) 
R       -37.9    35.5   109.0                 (--*--) 
S       -48.3    26.6   101.4                 (--*--) 
T       -31.3    27.3    85.8                  (-*-) 
U       -35.5    21.7    78.9                  (-*-) 
V      -303.7  -243.4  -183.0       (-*--) 
W      -313.5  -252.0  -190.4      (--*-) 
X        -3.2    52.9   109.0                   (-*-) 
Y       -15.1    42.2    99.5                  (--*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = L  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
M      -149.8   -52.0    45.7             (---*---) 
N      -114.6    -6.0   102.6              (----*---) 
O       -92.6    -4.5    83.6               (---*--) 
P       -96.1   -13.5    69.1               (--*---) 
Q      -142.2   -51.1    39.9             (---*---) 
R      -102.2   -19.1    64.0               (--*---) 
S      -112.4   -28.1    56.3               (--*--) 
T       -97.7   -27.4    42.9               (--*--) 
U      -102.1   -32.9    36.2               (--*-) 
V      -369.8  -298.0  -226.2    (--*--) 
W      -379.4  -306.6  -233.8    (--*--) 
X       -70.0    -1.7    66.5                (--*--) 
Y       -81.7   -12.4    56.8                (--*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = M  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
N       -71.7    46.1   163.8                (----*----) 
O       -51.6    47.6   146.8                 (---*---) 
P       -55.8    38.5   132.8                 (---*--) 
Q      -100.9     0.9   102.7               (---*---) 
R       -61.9    32.9   127.7                 (--*---) 
S       -71.9    24.0   119.8                (---*---) 
T       -59.1    24.6   108.4                 (--*--) 
U       -63.7    19.1   101.9                (---*--) 
V      -331.0  -246.0  -160.9      (--*---) 
W      -340.5  -254.6  -168.7     (---*--) 
X       -31.8    50.3   132.3                  (--*--) 
Y       -43.3    39.6   122.5                 (---*--) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = N  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
O      -108.4     1.5   111.4               (---*---) 
P      -113.0    -7.5    98.0              (----*---) 
Q      -157.4   -45.1    67.1             (---*----) 
R      -119.1   -13.1    92.8              (---*----) 
S      -129.0   -22.1    84.8              (---*---) 
T      -117.6   -21.4    74.8              (---*---) 
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U      -122.4   -27.0    68.4              (---*---) 
V      -389.3  -292.0  -194.7   (---*---) 
W      -398.7  -300.6  -202.6   (---*---) 
X       -90.5     4.2    98.9               (---*---) 
Y      -101.9    -6.5    89.0               (---*---) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = O  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
P       -93.3    -9.0    75.3               (---*--) 
Q      -139.2   -46.6    46.0             (---*---) 
R       -99.5   -14.6    70.2               (--*---) 
S      -109.6   -23.6    62.4               (--*--) 
T       -95.2   -22.9    49.4               (--*--) 
U       -99.7   -28.5    42.7               (--*--) 
V      -367.3  -293.5  -219.8    (--*--) 
W      -376.9  -302.1  -227.4    (--*--) 
X       -67.6     2.7    73.0                (--*--) 
Y       -79.3    -8.0    63.3                (--*--) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = P  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
Q      -125.0   -37.6    49.7              (--*---) 
R       -84.7    -5.6    73.4                (--*--) 
S       -94.9   -14.6    65.8               (--*---) 
T       -79.3   -13.9    51.5                (-*--) 
U       -83.7   -19.4    44.8                (-*--) 
V      -351.5  -284.5  -217.5     (--*-) 
W      -361.2  -293.1  -225.0     (-*--) 
X       -51.5    11.8    75.0                 (-*--) 
Y       -63.3     1.0    65.4                (--*--) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = Q  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
R       -55.9    32.0   119.9                 (--*---) 
S       -66.0    23.0   112.1                (---*--) 
T       -52.1    23.7    99.6                 (--*--) 
U       -56.7    18.2    93.0                 (--*--) 
V      -324.1  -246.9  -169.7      (--*--) 
W      -333.7  -255.5  -177.3      (--*--) 
X       -24.6    49.4   123.3                  (--*--) 
Y       -36.2    38.7   113.5                  (--*--) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = R  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
S       -89.9    -9.0    72.0               (---*--) 
T       -74.4    -8.3    57.9                (--*-) 
U       -78.8   -13.8    51.1                (-*--) 
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V      -346.6  -278.9  -211.2     (--*--) 
W      -356.3  -287.5  -218.7     (--*-) 
X       -46.6    17.4    81.3                 (--*-) 
Y       -58.4     6.7    71.7                 (-*--) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = S  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
T       -67.0     0.7    68.3                (--*--) 
U       -71.4    -4.9    61.6                (--*-) 
V      -339.2  -269.9  -200.7     (--*--) 
W      -348.8  -278.5  -208.3     (--*--) 
X       -39.2    26.3    91.9                 (--*--) 
Y       -51.0    15.6    82.2                 (--*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = T  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
U       -53.0    -5.5    41.9                 (-*-) 
V      -321.8  -270.6  -219.4      (-*-) 
W      -331.8  -279.2  -226.6      (-*-) 
X       -20.4    25.7    71.7                  (-*-) 
Y       -32.6    14.9    62.5                  (-*) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = U  subtracted from: 
 
Treat   Lower  Center   Upper  -------+---------+---------+--------- 
V      -314.7  -265.1  -215.4      (-*-) 
W      -324.7  -273.7  -222.6      (-*-) 
X       -13.1    31.2    75.5                  (-*-) 
Y       -25.4    20.5    66.4                  (-*-) 
                               -------+---------+---------+--------- 
                                   -250         0       250 
 
 
Treat = V  subtracted from: 
 
Treat   Lower   Center   Upper  -------+---------+---------+--------- 
W      -63.17   -8.609   45.95                (--*-) 
X      247.96  296.262  344.56                             (-*-) 
Y      235.84  285.554  335.27                            (-*-) 
                                -------+---------+---------+--------- 
                                    -250         0       250 
 
 
Treat = W  subtracted from: 
 
Treat  Lower  Center  Upper  -------+---------+---------+--------- 
X      255.1   304.9  354.7                             (-*-) 
Y      243.0   294.2  345.3                             (-*-) 
                             -------+---------+---------+--------- 
                                 -250         0       250 
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Treat = X  subtracted from: 
 
Treat   Lower  Center  Upper  -------+---------+---------+--------- 
Y      -55.15  -10.71  33.74                 (-*) 
                              -------+---------+---------+--------- 
                                  -250         0       250 
 
 
Tukey Simultaneous Tests 
Response Variable TH - 15YR 
All Pairwise Comparisons among Levels of Treat 
Treat = A  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
B         332.794       21.79  15.2747    0.0001 
C         229.964       21.49  10.6993    0.0001 
D         385.678       22.26  17.3289    0.0001 
E         345.560       22.39  15.4329    0.0001 
F         300.569       21.82  13.7762    0.0001 
G         287.191       22.02  13.0426    0.0001 
H         364.374       21.67  16.8134    0.0001 
I         317.369       22.59  14.0482    0.0001 
J         236.133       24.85   9.5008    0.0001 
K         261.803       23.23  11.2703    0.0001 
L         316.452       25.55  12.3867    0.0001 
M         264.418       28.43   9.3017    0.0001 
N         310.478       31.23   9.9410    0.0001 
O         311.982       25.97  12.0152    0.0001 
P         302.956       24.56  12.3340    0.0001 
Q         265.346       26.71   9.9338    0.0001 
R         297.333       24.70  12.0356    0.0001 
S         288.382       25.01  11.5296    0.0001 
T         289.057       21.52  13.4338    0.0001 
U         283.509       21.24  13.3457    0.0001 
V          18.448       21.88   0.8431    1.0000 
W           9.839       22.13   0.4445    1.0000 
X         314.710       21.02  14.9748    0.0001 
Y         304.003       21.26  14.2978    0.0001 
 
 
Treat = B  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
C          -102.8       13.81    -7.45    0.0001 
D            52.9       14.97     3.53    0.0751 
E            12.8       15.17     0.84    1.0000 
F           -32.2       14.31    -2.25    0.8586 
G           -45.6       14.62    -3.12    0.2356 
H            31.6       14.09     2.24    0.8638 
I           -15.4       15.46    -1.00    1.0000 
J           -96.7       18.61    -5.19    0.0001 
K           -71.0       16.38    -4.33    0.0038 
L           -16.3       19.53    -0.84    1.0000 
M           -68.4       23.17    -2.95    0.3429 
N           -22.3       26.54    -0.84    1.0000 
O           -20.8       20.07    -1.04    1.0000 
P           -29.8       18.22    -1.64    0.9963 
Q           -67.4       21.03    -3.21    0.1899 
R           -35.5       18.41    -1.93    0.9702 
S           -44.4       18.82    -2.36    0.7957 
T           -43.7       13.85    -3.16    0.2146 
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U           -49.3       13.42    -3.67    0.0476 
V          -314.3       14.41   -21.82    0.0001 
W          -323.0       14.79   -21.84    0.0001 
X           -18.1       13.05    -1.39    0.9997 
Y           -28.8       13.45    -2.14    0.9098 
 
 
Treat = C  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
D           155.7       14.54    10.71    0.0001 
E           115.6       14.74     7.84    0.0001 
F            70.6       13.86     5.09    0.0002 
G            57.2       14.17     4.04    0.0127 
H           134.4       13.63     9.86    0.0001 
I            87.4       15.05     5.81    0.0001 
J             6.2       18.27     0.34    1.0000 
K            31.8       15.99     1.99    0.9567 
L            86.5       19.20     4.50    0.0018 
M            34.5       22.89     1.50    0.9990 
N            80.5       26.30     3.06    0.2699 
O            82.0       19.75     4.15    0.0081 
P            73.0       17.87     4.08    0.0106 
Q            35.4       20.73     1.71    0.9934 
R            67.4       18.06     3.73    0.0393 
S            58.4       18.48     3.16    0.2136 
T            59.1       13.38     4.42    0.0027 
U            53.5       12.94     4.14    0.0085 
V          -211.5       13.96   -15.15    0.0001 
W          -220.1       14.35   -15.34    0.0001 
X            84.7       12.56     6.75    0.0001 
Y            74.0       12.97     5.71    0.0001 
 
 
Treat = D  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
E           -40.1       15.84    -2.53    0.6706 
F           -85.1       15.01    -5.67    0.0001 
G           -98.5       15.31    -6.43    0.0001 
H           -21.3       14.80    -1.44    0.9995 
I           -68.3       16.12    -4.24    0.0057 
J          -149.5       19.16    -7.80    0.0001 
K          -123.9       17.00    -7.29    0.0001 
L           -69.2       20.05    -3.45    0.0961 
M          -121.3       23.61    -5.14    0.0001 
N           -75.2       26.92    -2.79    0.4616 
O           -73.7       20.58    -3.58    0.0645 
P           -82.7       18.78    -4.40    0.0028 
Q          -120.3       21.52    -5.59    0.0001 
R           -88.3       18.97    -4.66    0.0009 
S           -97.3       19.37    -5.02    0.0002 
T           -96.6       14.57    -6.63    0.0001 
U          -102.2       14.17    -7.21    0.0001 
V          -367.2       15.11   -24.31    0.0001 
W          -375.8       15.47   -24.30    0.0001 
X           -71.0       13.82    -5.13    0.0002 
Y           -81.7       14.19    -5.75    0.0001 
 
 
Treat = E  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
F           -45.0       15.21    -2.96    0.3385 
G           -58.4       15.50    -3.77    0.0347 
H            18.8       15.00     1.25    1.0000 
I           -28.2       16.30    -1.73    0.9922 
J          -109.4       19.32    -5.66    0.0001 
K           -83.8       17.18    -4.88    0.0004 
L           -29.1       20.20    -1.44    0.9995 
M           -81.1       23.74    -3.42    0.1063 
N           -35.1       27.03    -1.30    0.9999 
O           -33.6       20.73    -1.62    0.9968 
P           -42.6       18.94    -2.25    0.8600 
Q           -80.2       21.65    -3.70    0.0428 
R           -48.2       19.12    -2.52    0.6796 
S           -57.2       19.52    -2.93    0.3585 
T           -56.5       14.78    -3.82    0.0283 
U           -62.1       14.38    -4.32    0.0041 
V          -327.1       15.30   -21.37    0.0001 
W          -335.7       15.66   -21.44    0.0001 
X           -30.9       14.04    -2.20    0.8855 
Y           -41.6       14.41    -2.88    0.3909 
 
 
Treat = F  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
G           -13.4       14.66    -0.91    1.0000 
H            63.8       14.13     4.51    0.0018 
I            16.8       15.51     1.08    1.0000 
J           -64.4       18.65    -3.46    0.0953 
K           -38.8       16.42    -2.36    0.7948 
L            15.9       19.56     0.81    1.0000 
M           -36.2       23.20    -1.56    0.9982 
N             9.9       26.56     0.37    1.0000 
O            11.4       20.11     0.57    1.0000 
P             2.4       18.26     0.13    1.0000 
Q           -35.2       21.06    -1.67    0.9950 
R            -3.2       18.45    -0.18    1.0000 
S           -12.2       18.86    -0.65    1.0000 
T           -11.5       13.90    -0.83    1.0000 
U           -17.1       13.47    -1.27    0.9999 
V          -282.1       14.45   -19.52    0.0001 
W          -290.7       14.83   -19.60    0.0001 
X            14.1       13.11     1.08    1.0000 
Y             3.4       13.50     0.25    1.0000 
 
 
Treat = G  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
H            77.2       14.44     5.34    0.0001 
I            30.2       15.79     1.91    0.9726 
J           -51.1       18.89    -2.70    0.5337 
K           -25.4       16.69    -1.52    0.9988 
L            29.3       19.79     1.48    0.9992 
M           -22.8       23.39    -0.97    1.0000 
N            23.3       26.73     0.87    1.0000 
O            24.8       20.33     1.22    1.0000 
P            15.8       18.50     0.85    1.0000 
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Q           -21.8       21.27    -1.03    1.0000 
R            10.1       18.69     0.54    1.0000 
S             1.2       19.09     0.06    1.0000 
T             1.9       14.21     0.13    1.0000 
U            -3.7       13.79    -0.27    1.0000 
V          -268.7       14.76   -18.21    0.0001 
W          -277.4       15.13   -18.34    0.0001 
X            27.5       13.44     2.05    0.9418 
Y            16.8       13.82     1.22    1.0000 
 
 
Treat = H  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
I           -47.0       15.30    -3.07    0.2636 
J          -128.2       18.48    -6.94    0.0001 
K          -102.6       16.23    -6.32    0.0001 
L           -47.9       19.40    -2.47    0.7188 
M          -100.0       23.06    -4.33    0.0038 
N           -53.9       26.44    -2.04    0.9445 
O           -52.4       19.95    -2.63    0.5965 
P           -61.4       18.08    -3.40    0.1134 
Q           -99.0       20.91    -4.74    0.0007 
R           -67.0       18.28    -3.67    0.0484 
S           -76.0       18.69    -4.07    0.0114 
T           -75.3       13.66    -5.51    0.0001 
U           -80.9       13.23    -6.11    0.0001 
V          -345.9       14.23   -24.31    0.0001 
W          -354.5       14.61   -24.26    0.0001 
X           -49.7       12.86    -3.86    0.0246 
Y           -60.4       13.26    -4.55    0.0015 
 
 
Treat = I  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
J           -81.2       19.55    -4.16    0.0080 
K           -55.6       17.44    -3.19    0.2001 
L            -0.9       20.42    -0.04    1.0000 
M           -53.0       23.93    -2.21    0.8782 
N            -6.9       27.20    -0.25    1.0000 
O            -5.4       20.94    -0.26    1.0000 
P           -14.4       19.18    -0.75    1.0000 
Q           -52.0       21.86    -2.38    0.7823 
R           -20.0       19.36    -1.04    1.0000 
S           -29.0       19.75    -1.47    0.9993 
T           -28.3       15.08    -1.88    0.9778 
U           -33.9       14.69    -2.31    0.8288 
V          -298.9       15.60   -19.17    0.0001 
W          -307.5       15.95   -19.28    0.0001 
X            -2.7       14.36    -0.19    1.0000 
Y           -13.4       14.71    -0.91    1.0000 
 
 
Treat = J  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
K            25.7       20.28     1.27    0.9999 
L            80.3       22.90     3.51    0.0813 
M            28.3       26.07     1.08    1.0000 
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N            74.3       29.11     2.55    0.6543 
O            75.8       23.37     3.25    0.1718 
P            66.8       21.80     3.07    0.2675 
Q            29.2       24.19     1.21    1.0000 
R            61.2       21.96     2.79    0.4663 
S            52.2       22.30     2.34    0.8062 
T            52.9       18.30     2.89    0.3852 
U            47.4       17.97     2.64    0.5889 
V          -217.7       18.72   -11.63    0.0001 
W          -226.3       19.02   -11.90    0.0001 
X            78.6       17.70     4.44    0.0024 
Y            67.9       18.00     3.77    0.0340 
 
 
Treat = K  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
L            54.6       21.13     2.59    0.6285 
M             2.6       24.53     0.11    1.0000 
N            48.7       27.73     1.76    0.9904 
O            50.2       21.63     2.32    0.8202 
P            41.2       19.92     2.07    0.9365 
Q             3.5       22.52     0.16    1.0000 
R            35.5       20.10     1.77    0.9895 
S            26.6       20.48     1.30    0.9999 
T            27.3       16.02     1.70    0.9937 
U            21.7       15.65     1.39    0.9997 
V          -243.4       16.51   -14.74    0.0001 
W          -252.0       16.84   -14.96    0.0001 
X            52.9       15.34     3.45    0.0971 
Y            42.2       15.68     2.69    0.5432 
 
 
Treat = L  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
M           -52.0       26.74    -1.95    0.9664 
N            -6.0       29.70    -0.20    1.0000 
O            -4.5       24.10    -0.19    1.0000 
P           -13.5       22.59    -0.60    1.0000 
Q           -51.1       24.90    -2.05    0.9405 
R           -19.1       22.74    -0.84    1.0000 
S           -28.1       23.07    -1.22    1.0000 
T           -27.4       19.23    -1.42    0.9996 
U           -32.9       18.92    -1.74    0.9914 
V          -298.0       19.64   -15.18    0.0001 
W          -306.6       19.92   -15.40    0.0001 
X            -1.7       18.67    -0.09    1.0000 
Y           -12.4       18.94    -0.66    1.0000 
 
 
Treat = M  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
N            46.1       32.21     1.43    0.9995 
O            47.6       27.14     1.75    0.9906 
P            38.5       25.80     1.49    0.9991 
Q             0.9       27.85     0.03    1.0000 
R            32.9       25.93     1.27    0.9999 
S            24.0       26.23     0.91    1.0000 
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T            24.6       22.92     1.08    1.0000 
U            19.1       22.66     0.84    1.0000 
V          -246.0       23.26   -10.58    0.0001 
W          -254.6       23.50   -10.84    0.0001 
X            50.3       22.45     2.24    0.8645 
Y            39.6       22.68     1.75    0.9911 
 
 
Treat = N  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
O             1.5       30.06     0.05    1.0000 
P            -7.5       28.86    -0.26    1.0000 
Q           -45.1       30.71    -1.47    0.9993 
R           -13.1       28.98    -0.45    1.0000 
S           -22.1       29.24    -0.76    1.0000 
T           -21.4       26.32    -0.81    1.0000 
U           -27.0       26.09    -1.03    1.0000 
V          -292.0       26.61   -10.97    0.0001 
W          -300.6       26.82   -11.21    0.0001 
X             4.2       25.91     0.16    1.0000 
Y            -6.5       26.11    -0.25    1.0000 
 
 
Treat = O  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
P            -9.0       23.06    -0.39    1.0000 
Q           -46.6       25.33    -1.84    0.9825 
R           -14.6       23.21    -0.63    1.0000 
S           -23.6       23.53    -1.00    1.0000 
T           -22.9       19.78    -1.16    1.0000 
U           -28.5       19.48    -1.46    0.9993 
V          -293.5       20.18   -14.55    0.0001 
W          -302.1       20.45   -14.78    0.0001 
X             2.7       19.23     0.14    1.0000 
Y            -8.0       19.50    -0.41    1.0000 
 
 
Treat = P  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Q           -37.6       23.89    -1.57    0.9979 
R            -5.6       21.63    -0.26    1.0000 
S           -14.6       21.98    -0.66    1.0000 
T           -13.9       17.90    -0.78    1.0000 
U           -19.4       17.57    -1.11    1.0000 
V          -284.5       18.34   -15.52    0.0001 
W          -293.1       18.63   -15.73    0.0001 
X            11.8       17.29     0.68    1.0000 
Y             1.0       17.59     0.06    1.0000 
 
 
Treat = Q  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
R            32.0       24.04     1.33    0.9999 
S            23.0       24.36     0.95    1.0000 
T            23.7       20.75     1.14    1.0000 
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U            18.2       20.47     0.89    1.0000 
V          -246.9       21.13   -11.69    0.0001 
W          -255.5       21.39   -11.95    0.0001 
X            49.4       20.23     2.44    0.7405 
Y            38.7       20.49     1.89    0.9764 
 
 
Treat = R  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
S            -9.0       22.14    -0.40    1.0000 
T            -8.3       18.09    -0.46    1.0000 
U           -13.8       17.77    -0.78    1.0000 
V          -278.9       18.53   -15.05    0.0001 
W          -287.5       18.82   -15.27    0.0001 
X            17.4       17.49     0.99    1.0000 
Y             6.7       17.79     0.37    1.0000 
 
 
Treat = S  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
T             0.7       18.51     0.04    1.0000 
U            -4.9       18.19    -0.27    1.0000 
V          -269.9       18.93   -14.26    0.0001 
W          -278.5       19.22   -14.49    0.0001 
X            26.3       17.93     1.47    0.9993 
Y            15.6       18.21     0.86    1.0000 
 
 
Treat = T  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
U            -5.5       12.97    -0.43    1.0000 
V          -270.6       14.00   -19.34    0.0001 
W          -279.2       14.38   -19.41    0.0001 
X            25.7       12.60     2.04    0.9451 
Y            14.9       13.01     1.15    1.0000 
 
 
Treat = U  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
V          -265.1       13.57   -19.53    0.0001 
W          -273.7       13.97   -19.59    0.0001 
X            31.2       12.13     2.57    0.6393 
Y            20.5       12.55     1.63    0.9964 
 
 
Treat = V  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
W          -8.609       14.92  -0.5769    1.0000 
X         296.262       13.21  22.4244    0.0001 
Y         285.554       13.60  20.9969    0.0001 
 
 
Treat = W  subtracted from: 
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       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
X           304.9       13.62    22.38    0.0001 
Y           294.2       14.00    21.01    0.0001 
 
 
Treat = X  subtracted from: 
 
       Difference       SE of           Adjusted 
Treat    of Means  Difference  T-Value   P-Value 
Y          -10.71       12.16  -0.8807     1.000 
 

 



Appendix 12 – 2012 Treatment Regime Photos 
 

- Available upon request 
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 Appendix V 

 NEZ Dump Reclamation Assessment 2013 

Report not complete - to be disseminated upon 
request after June 2014 
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2014 Vegetation Metal Uptake Sampling Plan 

 

 

 

 

  



2014 Vegetation Metal Uptake Sampling Plan 

Procedure 

Vegetation Samples 

 
Complete vegetation sampling is prior to seed head emergence for grasses, and prior to the bloom stage 
in legumes (approximately late June/early July). 
 

 When establishing new monitoring locations: 

 Pre-select the exact site location using a map to avoid bias. 

 Mark the site with rebar and flagging tape. 

 Take a photo referencing obvious landmarks. 

 Record the GPS waypoint. 

 Wearing nitril gloves collect samples in paper bags using scissors. The volume required for 
analysis is approximately a handful of fresh foliar material (seed heads, young vegetation). Only 
sample the current year’s growth, and exclude damaged, dead, or heavily dust contaminated 
plants.  

 At each site collect a composite sample to mimic grazing. 

 Store samples in the refrigerator for up to 48 hours before shipping to ALS. Request Total Metals 
(ICPMS) analysis. 

 

Foliar Analysis 

 
Complete sampling of deciduous foliage (summer) and stems (winter), and coniferous tree foliage 
(October – December) for the following species according to the procedure in the BC Ministry of Forests 
Extension Note Foliar Sampling Guidelines and Nutrient Interpretive Criteria for Lodgepole Pine : 

 Willows (leaves/twigs) 

 Cottonwood (leaves/twigs) 

 Lodgepole pine on reclamation sites  

Sample Locations 

Waste Dumps 

1. North Bell Dump Plot 1 

 Composite sample taken in 2012 (5 replicates). 

2. North Bell Dump Plots 2 

 Composite sample taken in 2012 (5 replicates). 

3. Tree Plots – All plots 

 Composite samples taken 2012 (1 replicate – triplicate plots). 

 Collect foliar samples in 2014 (1 replicate – triplicate plots). 

4. NEZ Dump – 3 Treatment Units 



 Species specific samples taken from native seed plots in each treatment unit in 2012 (1 

replicate). 

 Collect composite samples for each treatment unit in 2014 (3 replicates). 

 Collect foliar samples for each treatment unit in 2014 (3 replicates). 

Baseline Sites  

Collect composite and foliar samples (3 replicates) at each of the following baseline sites in 2014: 

1. V2 (1995) near Exploration 

2. SD2 (1996) below Long Ditch 

3. OP1 (1996) near Joe’s Creek Coffer Dam 

4. TA5 (1996) beside Till Borrow Pit  

Control Sites 

Collect composite samples and foliar samples (1 replicate – results may be averaged) at all of the 

following sites in 2014 (except for T12-01, which was sampled in 2012)” 

1. T12-01 (2012) near Perimeter Pond 
2. C14-01 (2013) Hazeltine Creek Mouth 
3. C14-02 (2013) Mine Drainage Creek Mouth 
4. C14-03 (2013) along Joe’s Creek Pipeline 

Data Analysis 
1. Compare changes at baseline sites to monitor temporal trends. 

2. Compare composite sample and deciduous foliar data from control sites, baseline data and 

waste dump sites. 

3. Compare data among waste dump sites to monitor effects of varying soil treatments and spatial 

trends. 

4. Analyse pine foliar data to assess nutrient deficiencies in the soil. 

Ongoing Monitoring 
Sampling is to be completed every 5 years to monitor changes. Consider: 

 Including the Metro Vancouver biosolids research plots (as this prescription will hopefully be 

applied widely on the site).  

 Expanding the foliar sampling program as more reclamation sites with trees and shrubs are 

planted in the progressive reclamation program. 

 Completing soil nutrient and heavy metal content research to establish a relationship between 

soil and vegetation heavy metal levels. Use the BC Ministry of Environment Overview of CSST 

[Contaminated Sites Soil Task Group] Procedures for the Derivation of Soil Quality Matrix 

Standards for Contaminated Sites.  
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INTRODUCTION 
 

In 2008, a partnership was established between Mount Polley Mining Corporation (MPMC) and 
Sue Baldwin of the University of British Columbia (UBC) Chemical and Biological Engineering 
Department, with support from Genome BC, to collaborate on the project The development of 

genomic tools for monitoring and improving passive mitigation of mine drainage.  

To implement this project, a 100 gallon per minute (GPM) anaerobic biological reactor (ABR) 
was commissioned and constructed at Mount Polley Mine in December 2009. The objective of 
this ABR is to passively reduce metal and sulphate concentrations through biological activity, 
thereby providing a better opportunity for meeting water quality discharge requirements. The 
ABR feed flow is the East Main Toe Drain (MTD) which collects seepage through the Main 
Embankment of the Tailings Storage Facility (TSF). From the ABR outflow, water passes 
through a polishing pond before returning to the Main Embankment Seepage Collection Pond 
(MESCP), from where it is pumped back into the TSF. 

TIMELINE 
 

2009 

The ABR was commissioned on December 16th, 2009. It was constructed by laying eleven (11) 
perforated inflow pipes on the bottom of the northwest half of the excavated pond (Figure 1). 
The pipes and the bottom of the pond were then covered with layers of organic material 
(manure, woodchips, and straw), which act as a carbon and energy source for microbes. The 
organic material was sealed in by rocks, which maintain the layer structure and provide microbe 
habitat, and the rocks were covered with water to act as an oxygen barrier (Figure 2). The 
system was activated with an inflow of approximately 100 GPM. 

2010 

The system was active with an estimated 100 GPM until August 11th, when it was shut down for 
just over one month. From September 20th to the end of October, approximately 10 GPM was 
reporting to the ABR, with 100 GPM once again flowing through most of November. 

2011 

The ABR continued to be active at 100 GPM until September, when a propane heating system 
was commissioned at the ABR inflow, and the inflow was reduced to a rate of 4 GPM. Heat was 
applied to increase the temperature of inflow water from 7°C to 20°C in hopes of promoting the 
activity of remedial microbes. The heating system ran until mid-November before being shut off 
and winterized. After the heating system was shut off, inflow was increased to 50 GPM.  
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2012 

The ABR flow rate was regulated at 50 GPM from January through May, and then was restored 
to 100 GPM in June. After signing on to Phase II of the project with UBC, MPMC began ABR 
modifications with the aim of improving metal and sulphate reduction performance. Phase II 
preparation work involved re-directing the toe-drain feed flow to the MESCP in July and 
pumping down the ABR in August and September.  Upon conclusion of dewatering in October, 
Phase II modifications to the ABR were completed: a containment berm around the up-flow 
water intake system was constructed to increase retention time (Figure 3); and the ABR was 
filled with hay, gravel, woodchips and manure to replenish the microbial content and carbon 
sources. Re-filling of the ABR commenced in November at a flow rate of 100 GPM.  

2013 

In 2013, modifications were made to the ABR based on the hypothesis that sulphate is being 
converted into other forms by the ABR, but converting back to sulphate upon contact with 
oxygen. For this reason, the outlet pipe was modified to draw water from the bottom of the ABR, 
with the goal of having non-oxygenated water flowing out of the ABR for sampling purposes 
(Figure 4). In late summer, installation of booms to reduce wind mixing and potentially support a 
cover in the future was completed. For outflow pipe alterations, on April 9th the inflow was turned 
down three “notches” and flow through the ABR stopped. The inflow was turned on again in 
mid-April, and ran at an average of 50 GPM for the remainder of the year. Discussion of 2013 
monitoring and results is included in the following sections. 

SAMPLE LOCATIONS 
 

To monitor effects of the ABR on water quality, samples are taken at the inflow (ABR-IN), within 
the pond (ABR-INTERFACE), and at the outflow (ABR-OUT). Refer to Figure 5 for a map of 
sampling locations. All samples are sent to ALS Laboratory in Burnaby for analysis. 

Since April 2011, ABR-IN has been sampled from an inflow port, providing more accurate inflow 
data then previous samples, which were collected by drawing down the MESCP and sampling 
the toe drain input below the TSF Main Embankment. Installation of the Hazeltine Creek 
discharge system in 2013 allows for the East MTD to be sampled in the winter months when the 
ABR-IN sample port is shut off and winterized. Nine (9) ABR-IN samples were collected in 2013.  

Previously, during non-freezing periods, ABR-OUT was accessed through the gate on the South 
East side of the ABR and the samples taken in front of the outlet culvert. Due to the outlet pipe 
design change, all samples are now collected from the winter sampling location on the other 
side of the Gavin Lake Forest Service Road at the outlet pipe outflow. Ten (10) ABR-OUT 
samples were collected in 2013. 

ABR-Interface samples are taken at four (4) locations within the body of water in the ABR in the 
area of the pond where the piping is situated (refer to Figure 5). In addition to samples, profiles 
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are taken at interface locations to measure the changes in pH, conductivity, temperature, and 
dissolved oxygen through the water column. In 2013, no sampling was completed at the 
interface or the outflow polishing pond (Duck Pond). 

RESULTS 
 

Water Quality Parameters 
 

Results for individual samples taken in 2013 at ABR-IN and ABR-OUT are presented in Tables 
1 and 2, respectively. A comparison of average results for key parameters at ABR-IN and ABR-
OUT is presented in Table 3. Highlighted cells indicate an increase in a parameter, and red text 
indicates that a BC Water Quality Guideline (BCWQG) for aquatic life or permit 11678 discharge 
guideline has been exceeded. Parameters of concern are reviewed below to assess if the water 
quality is appropriate for discharge. 

 
 Sulphate: Sulphate levels at ABR-OUT were consistently lower than levels at ABR-IN, 

with an average decrease of 65 mg/L (13%). All results were above the BCWQG. 
 

 Nitrate: Nitrate levels at ABR-OUT were consistently much lower than levels at ABR-IN, 
with and average decrease of 1.34 mg/L (98%). All results were below the BCWQG. 
 

 Phosphorus (Total): ABR-OUT reported consistently higher values of total phosphorus, 
with an average increase of 0.17 mg/L (488%). It is of note that ABR-OUT total 
phosphorus concentrations decreased from 0.580 mg/L in March to 0.0885 mg/L in 
December. There is no BCWQG for aquatic life in creeks; however, the average total 
phosphorus concentration in the discharge receiving environment of Hazeltine Creek is 
0.02 mg/L. 
 

 Aluminum (Dissolved): All dissolved aluminum concentrations were below method 
detection limit (MDL) except June 6th at ABR-IN, and July 10th and November 5th at ABR-
OUT. This results in an average increase of 0.0008 mg/L (44%). All results were below 
the BCWQG.  
 

 Cadmium (Total): All cadmium results were all below MDL except May 1st at ABR-IN and 
June 6th at ABR-OUT. The 0.00004 mg/L (61%) average increase between ABR-IN and 
ABR-OUT is largely due to the fact that higher MDLs were generally used at ABR-IN. All 
results were below the BCWQG and permit 11678 discharge guidelines. 
 

 Copper (Total): Copper levels were consistently lower at ABR-OUT than ABR-IN (with 
the exception of May 1st sample results), resulting in an average decrease of 0.0044 
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mg/L (65%). This. All results were below the BCWQG and permit 1168 discharge 
guidelines.  
 

 Iron (Total): Iron concentrations were inconsistent at ABR-IN and ABR-OUT. While an 
average increase of 0.112 mg/L (103%) was observed, iron levels ranged from <0.030 
mg/L to 0.322 mg/L at ABR-IN, and 0.082 mg/L to 0.628 mg/L at ABR-OUT. All results 
were below the BCWQG. 
 

 Molybdenum (Total): Molybdenum concentrations were consistently lower at ABR-OUT 
than at ABR-IN, with an average decrease of 0.108 mg/L (53%). All results were below 
the BCWQG; however, molybdenum levels exceed the stringent discharge permit 
guideline of 0.05 mg/L which was implemented to protect livestock water sources.  
 

 Selenium (Total): Selenium results were consistently lower at ABR-OUT and ABR-IN, 
with an average decrease of 0.0048 mg/L (85%). This results in a decrease from above 
the BCWQG to below the guideline in passing through the system.  

 

Winter Conditions 
 
In situ and lab sulphide results for ABR-OUT (refer to Table 2) indicate that during winter when 
an ice cover is on the ABR, sulphate reducing microbes (which function better in an anaerobic 
environment) convert higher levels of sulphate to sulphur. Consistent with these results, 
sulphate levels are ABR-OUT are lower in the winter months than summer months, while ABR-
In sulphate levels remain relatively constant throughout the year.  

 

Comparison with 2010 – 2012 Results 
 
Refer to Table 4 for a comparison of ABR results from 2010 to 2013. Over this period, change in 
concentration of many parameters due to ABR activity has remained relatively constant. This 
includes sulphate, nitrate, aluminum (dissolved), arsenic (total), cadmium (total), iron, (total), 
and magnesium (total). Larger fluctuations have been observed for lead (total) and nickel (total), 
with no evident trends. While slight improvements in reduction of copper, molybdenum, and zinc 
have been noted since 2010, the phosphorus and manganese levels showed greater increases 
in 2013 than in previous years.  

CONCLUSIONS AND RECOMMENDATIONS 
 
While increases were observed in many parameters through the ABR action, only phosphorus 
concentrations in the ABR effluent are of concern. Phosphorus levels should be closely 
monitored in 2014 to confirm whether 2013 results are a trend or an outlier.  
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While molybdenum concentrations in the ABR effluent do not meet the strict discharge 
guideline, it is well below the BCWQG, and it is likely that in the future, receiving environments 
will provide sufficient dilution for discharge. Sulphate reduction goals still have not been met. 
Planned modifications to further reduce sulphate concentrations include: 

 Using the booms installed in 2013 as anchors to develop a vegetative cover on the ABR 
and prevent oxygen from entering the system (creating an anaerobic environment similar 
to when ice forms over the system). 

 Changing the ABR water source to the MESCP. This water has higher metal 
concentrations and is expected to provide more metal ions, such as iron, to bind to 
sulphides, preventing re-oxidation into sulphate.  

.  



TABLES AND FIGURES 
 

 

Figure 1: ABR piping layout design 
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Figure 2: ABR material layering design 
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Figure 3: ABR containment berm design 
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Figure 3: ABR discharge structure modifications 
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Figure 5: ABR sample locations
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Table 1 ABR-IN 2013 sample results      
 

 

 

 

 

 
 
 
 

Parameter 7-Feb-13 1-May-13 6-Jun-13 10-Jul-13 8-Aug-13 5-Sep-13 3-Oct-13 5-Nov-13 5-Dec-13

Conductivity (in situ) (µs/cm) 1179 1187 797 812 1183 1175 1188 1175 1210

pH (in situ) 7.97 7.59 8.07 7.99 7.99 7.92 7.87 8.01 7.93

Temperature (in situ) (°C) 6.9 8.3 8.5 8.5 8.5 8.0 7.4 4.7 7.4

Sulfate (SO4) (mg/L) 488 506 512 499 503 499 507 498 518

Nitrate (as N) (mg/L) 1.2 1.5 1.53 1.34 1.34 1.33 1.38 1.35 1.48

Phosphorus (Total) (mg/L) 0.0412 0.0341 0.0357 0.0335 0.0328 0.0349 0.0344 0.0313 0.0335

Aluminum (Dissolved) (mg/L) 0.0015 0.0036 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

Arsenic (Total) (mg/L) 0.00176 0.00172 0.00158 0.00163 0.00168 0.00164 0.00165 0.00176 0.00164

Cadmium (Total) (mg/L) 0.00005 0.000091 0.0001 0.00005 0.000051 0.000052 0.000053 0.000055 0.000052

Copper (Total) (mg/L) 0.0104 0.00473 0.00487 0.00558 0.00371 0.00454 0.0151 0.00548 0.00353

Iron (Total) (mg/L) 0.078 0.056 0.322 0.153 0.015 0.086 0.105 0.056 0.015

Lead (Total) (mg/L) 0.00011 0.000071 0.000025 0.000025 0.000025 0.000025 0.000025 0.000534 0.000025

Magnesium (Total) (mg/L) 19.6 21.9 22.4 20.3 21.2 21.7 21.5 21.3 21.7

Manganese (Total) (mg/L) 0.698 0.645 0.630 0.617 0.632 0.623 0.594 0.606 0.610

Molybdenum (Total) (mg/L) 0.164 0.204 0.203 0.200 0.206 0.214 0.209 0.221 0.213

Nickel (Total) (mg/L) 0.00066 0.00025 0.00056 0.00025 0.00025 0.00025 0.00025 0.00148 0.00025

Selenium (Total) (mg/L) 0.00477 0.006 0.0057 0.00563 0.00579 0.00596 0.00587 0.00571 0.00607

Zinc (Total) (mg/L) 0.009 0.0068 0.0081 0.0097 0.0015 0.0088 0.0114 0.0313 0.0015

Note: Values below MDL are represented as 0.5*MDL
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Table 2 ABR-OUT 2013 sample results 
 

 
 
 
 
 
 
 
 
 
 
 
 

Parameter 14-Mar-13 4-Apr-13 1-May-13 6-Jun-13 10-Jul-13 8-Aug-13 5-Sep-13 3-Oct-13 5-Nov-13 3-Dec-13

Conductivity (in situ) (µs/cm) 1048 1082 1098 959 1074 1234 1219 1194 1201 1192

pH (in situ) 7.23 7.46 8.65 7.45 7.56 7.47 7.47 7.40 7.58 7.34

Temperature (in situ) (°C) 2.1 5.4 7.4 16.8 19.8 20.3 17.3 7.7 3.8 3.0

Sulphides (in situ) (mg/L) 4 0.3 0

Sulphate (SO4) (mg/L) 383 323 365 434 446 486 488 469 481 493

Sulfides (mg/L) - Preserved with Zn-Acetate 31.6 14.5 0.71 1.23 0.085 0.01 3.09 0.106 5.1

Nitrate (as N) (mg/L) 0.025 0.025 0.059 0.025 0.025 0.025 0.025 0.025 0.025 0.025

Phosphorus (Total) (mg/L) 0.58 0.401 0.348 0.142 0.0893 0.112 0.0316 0.128 0.121 0.0885

Aluminum (Dissolved) (mg/L) 0.0044 0.0015 0.0015 0.0015 0.0052 0.0015

Arsenic (Total) (mg/L) 0.00297 0.00327 0.00367 0.00292 0.00285 0.00242 0.00184 0.00204 0.00167 0.00119

Cadmium (Total) (mg/L) 0.000025 0.000035 0.000025 0.00004 0.000025 0.000015 0.000015 0.00002 0.000025 0.00002

Copper (Total) (mg/L) 0.00505 0.00459 0.00543 0.00214 0.00145 0.00129 0.00109 0.00111 0.00103 0.0008

Iron (Total) (mg/L) 0.628 0.438 0.368 0.138 0.136 0.082 0.17 0.085 0.106 0.058

Lead (Total) (mg/L) 0.000057 0.00012 0.000122 0.000057 0.000025 0.000025 0.000025 0.000025 0.000025 0.000025

Magnesium (Total) (mg/L) 24.2 21.5 22 21.7 22.4 23.3 22.9 22.7 23.1 21.8

Manganese (Total) (mg/L) 2.39 1.80 2.03 1.53 1.16 0.69 0.41 2.04 1.68 0.99

Molybdenum (Total) (mg/L) 0.098 0.092 0.080 0.087 0.083 0.083 0.093 0.098 0.105 0.126

Nickel (Total) (mg/L) 0.00122 0.00106 0.00121 0.00069 0.0005 0.00025 0.00025 0.00025 0.00025 0.00025

Selenium (Total) (mg/L) 0.00025 0.00065 0.00061 0.00079 0.00075 0.00066 0.00205 0.00079 0.00098 0.00115

Zinc (Total) (mg/L) 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015 0.0015

Note: Values below MDL are represented as 0.5*MDL
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Table 3: Comparison of 2013 ABR-IN and ABR-OUT average results 
 

Parameter BCWQG 30-day Average BCWQG Max ABR-IN 
ABR-
OUT Decrease % Reduction 

Conductivity (in situ) (µs/cm) - - 1101 1130 -29 -2.7 

pH (in situ) 6.5 - 9.5 7.93 7.56 0.37 4.6 

Temperature (in situ) (°C) <1°C deviation from optimum range for each life stage 7.6 10.4 -2.8 -36.7 

Sulfate (SO4) (mg/L) 309 - 502 437 65 12.9 

Nitrate (as N) (mg/L) 3.0 32.8 1.371 0.028 1.343 97.9 

Phosphorus (Total) (mg/L) - - 0.0347 0.2041 -0.1694 -487.7 

Aluminum (Dissolved) (mg/L) 0.05 0.10 0.0018 0.0026 -0.0008 -44.4 

Arsenic (Total) (mg/L) - 5.0 0.0017 0.0025 -0.0008 -48.1 

Cadmium (Total) (mg/L) 0.025 (annual mean)* 0.00006 0.00002 0.00004 61.0 

Copper (Total) (mg/L) 0.007* - 0.00680 0.00240 0.00440 64.7 

Iron (Total) (mg/L) - 1.0 0.109 0.221 -0.112 -102.9 

Lead (Total) (mg/L) 0.020 0.445 0.00011 0.00005 0.00005 51.8 

Magnesium (Total) (mg/L) - - 21.2 22.6 -1.3 -6.2 

Manganese (Total) (mg/L) 2.25 4.5 0.631 1.471 -1 -133.3 

Molybdenum (Total) (mg/L) 0.05* 2.0 0.203 0.094 0.108 53.4 

Nickel (Total) (mg/L) - - 0.00049 0.00059 -0.00010 -20.1 

Selenium (Total) (mg/L) - 0.0020 0.0057 0.0009 0.0048 84.7 

Zinc (Total) (mg/L) 0.225 0.250 0.011 0.002 0.009 86.1 

* Discharge permit PE-11678 guideline           

Note: Values below MDL are used in calculations as 0.5*MDL         
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Table 4: Comparison of ABR results from 2010 to 2013 
 

 

Parameter (mg/L) Decrease % Reduction Decrease % Reduction Decrease % Reduction Decrease % Reduction

Conductivity (In Situ) (uS/cm) 29.8 2.6 -89.8 -8.0 76 6.4 -29 -2.7

pH (In Situ) 0.18 2.3 0.00 0.0 -0.08 -1.0 0.37 4.6

Temperature (In Situ) (°C) -7.3 -83.2 -2.9 -38.2 -1.9 -34.0 -2.8 -36.7

Sulphate (Dissolved) 71.0 14.9 -28.2 -6.0 59.0 12.3 65 12.9

Nitrate (as N) 1.9 98.4 1.2 97.9 0.8 92.1 1.343 97.9

Phosphorus (Total) 0.000 0.0 0.024 42.9 -0.001 -2.2 -0.1694 -487.7

Aluminum (Dissolved) 0.0002 12.0 0.0004 19.6 -0.0004 -20.7 -0.0008 -44.4

Arsenic (Total) -0.0005 -32.2 0.0004 22.8 0.0008 34.6 -0.0008 -48.1

Cadmium (Total) 0.00005 26.2 0.00004 63.8 0.00004 55.7 0.00004 61.0

Copper (Total) -0.0007 -23.3 0.0022 50.9 0.0015 33.9 0.00440 64.7

Iron (Total) -0.139 -929.3 -0.054 -119.6 -0.011 -8.9 -0.112 -102.9

Lead (Total) -0.000003 -5.2 0.000263 91.3 0.000263 87.1 0.00005 51.8

Magnesium (Total) 0.61 3.0 -1.76 -8.2 0.39 1.8 -1.3 -6.2

Manganese (Total) -0.091 -13.3 0.310 28.5 -0.067 -7.6 -0.8 -133.3

Molybdenum (Total) 0.049 29.7 0.047 25.3 0.052 28.4 0.108 53.4

Nickel (Total) -0.0013 -230.4 0.0005 54.8 0.0007 66.1 -0.00010 -20.1

Selenium (Total) 0.0022 70.7 0.0008 44.8 0.0015 60.7 0.0048 84.7

Zinc (Total) 0.0008 34.8 0.0021 44.9 0.0024 32.1 0.009 86.1

2010 2011 2012 2013
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