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ROCK LAKE AREA 
CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT OF MOUNTAIN PINE 

BEETLE INFESTED STANDS AND PROPOSED RETENTION PLAN 
             
 
1.  INTRODUCTION 

 
This report has been prepared for Gorman Bros. Ltd. (Gormans) to update the watershed 
ECAs, assess the potential hydrologic impacts of the loss of forest cover as a result of the 
expansion of the mountain pine beetle, and to review the hydrologic impacts of the proposed 
harvesting in the retention plan. The purpose of the assessment was to provide an 
understanding of the potential hydrologic impacts from the loss of all the mature lodgepole 
pine, to guide the development of a retention plan to be prepared by Gormans, and to assess 
the potential hydrologic impacts of the retention plan.  
 
The loss of the mature lodgepole pine in the Rock Lake area will affect the sub-basin 
hydrology. It is the loss of canopy and related decrease in evapotranspiration combined with 
increased water yields, particularly in the snow accumulation zone in the upper watershed 
area that will impact the hydrology. The primary area of concern is the snow sensitive zone, 
the source for the spring freshet and peak stream flows. Loss of canopy closure results in 
increased snow accumulation on the ground and a subsequent increase in melt rates. The 
decrease in evapotranspiration due to tree mortality further exacerbates the problem 
resulting in the potential for even greater water yields.  
 
Gormans provided the data used to carry out the hydrologic assessments for the watershed. 
This data, in conjunction with the retention plan, will be used to estimate the potential 
impacts of the proposed salvage logging.  

 
Streams in the Rock Lake area are tributary to the Nicola River. The watershed has low relief 
and drains to the northeast off the Douglas Plateau to the Nicola River. The Rock Lake area 
is approximately 1,451 ha [refer to Map 1 – Appendix A].  
 
The terrain is comprised of generally benign, gently rolling plateau with no evidence of 
instability. The soil erosion hazard is considered to be low. Although channels are typically 
stable they will be susceptible to impacts from the loss of riparian vegetation where mature 
lodgepole pine is the dominant species, and increases in peak flow.  

 
2.  ASSESSMENT 

 
2.1.1 Current Watershed Condition 

The Rock Lake area has been divided into two basins, R1 that drains the area to the 
south of Rock Lake, and R2 that drains Rock Lake. There are two distinct points of 
interest for this area. The current watershed condition is based on the ECAs to December 
31, 2006. The values presented in Table 1 illustrate the estimated hydrologic recovery for 
all blocks including any blocks planned for harvest by December 31, 2006. The values of 
interest are those for the snow sensitive zone (SSZ). 
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Table 1. 
Current ECAs (December 31, 2006) 

  

Drainage Area            
(ha) 

Total Area 
Harvested 
(ha)/(%) 

Current Total 
ECA  
(Net Area) 
(ha)/(%) 

Current ECA 
below snowline     
(Net Area) 
(ha)(%) 

Current ECA 
above snowline  
(Net Area) 
(ha)(%) 

Rock Lake (R1) 914.5 314.2/34.4 314.2/34.4 155.4/30.7  158.8/38.8 

Rock Lake (R2) 1,451.2 277.8/19.2 277.8/19.1 120.7/15.6 157.1/23.2 

 Growth of trees is modeled using Variable Density Yield Predictor (VDYP) and site index values. 
 Site index values are updated using the BC Ministry of Forests Site Index estimates by Site Series (SIBEC) - Second 

Approximation published in 2003. 
 All stands ≥12m in height are considered to be fully recovered, hydrologically, and have been excluded from the 

ECA calculations. 
 
The current ECA based on past harvesting is estimated to be 38.8% for R1 and 23.2% 
for R2. The ECA for the SSZs translates into a low peak flow hazard for R1 and R2 due to 
low relief.  

 
2.1.2 Hydrologic Impact of Loss of Mature Lodgepole Pine 

The zone of specific interest is that area within the snow sensitive zone. For this 
assessment the snow sensitive zone in the Rock Lake area that contributes to the peak 
flow during the spring runoff is approximated as the upper 40% of the watershed [refer 
to Map 1, Appendix A]. This area is based on the results of snowline monitoring of other 
watersheds in the Okanagan Valley since 1. 
 
The ECAs in Table 2 illustrate what might be the ECAs if all the mature pine was to die 
over the next few years and the loss of the lodgepole forest cover was added to those 
areas that will have been harvested by the end of 2006. The pine considered in Table 2 
is the net area of pine for all polygons >40% pine.  The definition of net area is the area 
remaining after the area for non-pine species has been removed. From the hydrologic 
perspective the loss of the pine is considered an increase in the overall ECA and the non-
pine species that will remain decrease the ECA since they have ongoing hydrologic value. 
The numbers in Table 2 provide an estimate of how the ECAs would change should all 
the mature pine die.  
 

Table 2. 
ECAs assuming loss of all mature Lodgepole Pine over the next 3-5 years including 

areas harvested to December 31, 2006 
 

Drainage 

Watershed 
/sub-basin 
Area              
(ha) 

Total Area 
Impacted by 
MPB 
(ha)/(%) 

Total ECA1  
(Net Area) 
(ha)/(%) 

ECA below 
snowline1 
(Net Area) 
 (ha)/(%) 

Area above 
snowline 
(ha) 

ECA above 
snowline1  
(Net Area) 
(ha)/(%) 

Rock Lake 
(R1) 914.5 794.6/86.9 794.6/86.9 417.5/82.5 408.7 377.2/92.3 

Rock Lake 
(R2) 1,451.2 1,115.6/76.9 1,115.6/76.9 571.5/73.7 675.7 544.1/80.5 

1. The area value in this column is the combined area of past harvesting + the net area of lodgepole pine. The % value 
is the ECA for the area of past harvesting as a % + the net pine area as a % not discounted since it is a net value, 
i.e. all non-pine species removed. This ECA represents a “worst-case” from a hydrologic perspective as it assumes 
that when the mature pine dies it will act hydrologically the same as a clear-cut. 

 

                                            
1 Dobson Engineering Ltd., 2002, Synthesis of the 1999 to 2001 Snow Course and Snowline Results For the 

Chase Creek Watershed. 
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In the following discussion for the sub-basins the term “effective ECA” will be used to 
describe the potential hydrologic impacts of the loss of the mature pine. The “effective 
ECA” is the ECA for the gross area of a forest cover polygon that contains >40% mature 
pine as well other non-pine species combined with the ECA for all past harvesting – 
limited to the snow sensitive zone.  
 
Unfortunately there is very limited data available regarding the effect on runoff from the 
loss of canopy in dead pine stands2. It has been documented that there is still some 
interception of snow in dead stands therefore the accumulation of snow on the ground 
will be greater than under a live stand but less than for a clear-cut. Also the standing 
dead stems will affect the melt rates that will be greater than for a live stand but likely 
less than for a clear-cut. Preliminary research results for stands in the northern interior 
indicate that the potential ECA for dead pine stands in that area may be in the 50% 
range of those for a clear-cut. There are a number of research projects in progress3 that 
are focused on this issue by researchers from the Ministry of Forests and Range in 
Kamloops, Williams Lake and Prince George, various consultants and the Faculty of 
Forestry at UBC.  
 
In 2007 Gormans provided funding through the Forest Investment Initiative for DEL to 
investigate how snow accumulates and melts in the Okanagan. A site was chosen in the 
Ashnola River watershed that included stands representing gray and red attack, green 
stands and clear-cuts. The results from the 2007 snow surveys indicate that snow 
accumulates and melts in a gray attack stand at about the same rates as for a clear-cut. 
This data supports the estimates based on local knowledge and experience. There are 
clearly regional differences between the Cariboo and the Okanagan regarding snow 
accumulation and melt. It is recognized that the data is only for 2007 and that further 
data is required to confirm the relationship. 

 
Data on the pine stands by polygon was provided by the licensees including a percentage 
mature pine for polygons <40% pine, 40-50%, 51-60%, 61-70% and >70% pine. For 
the purposes of the assessment, those stands with <40% mature pine were not 
considered in the proposed harvesting since even if all the mature pine was killed by the 
beetle, it was assumed that there was no hydrologic impact due to the extent of non- 
pine species. For those polygons where the mature pine ranged from 40% -70% of the 
stand, the effective area of the polygon was adjusted using a factor based on the 
analysis undertaken for the Watershed Assessment Guidebook, 1999 version, 
Appendix 24 to compensate for the hydrologic value of the non-pine species. A summary 
of the pine distribution is provided in Table 3, Figures 1 and 2 for area R1 and Table 4, 
Figures 3 and 4 for area R2. The gross pine distribution is the gross area of polygons 
with mature pine >40% including all species. These values are important from a forest 
planning perspective as they represent the actual areas that might be salvaged and 
include all the species as identified in the MoFR forest cover database. 

 
A review of Figure 1 indicates that for the SSZ in R1 past harvesting has occurred on 
39% of the area, the mature pine >40% accounts for a further 55.7% of the area. 

                                            
2 Review and Synthesis of Potential Hydrologic Impacts of Mountain Pine Beetle and Related Harvesting Activities in 
British Columbia, J.F. Hélie; D.L. Peters; K.R. Tattrie; J.J. Gibson, Mountain Pine Beetle Initiative 
Working Paper 2005–23, Canadian Forestry Service, 2005; Determining the impact of MPB-killed forest and elevated 
harvesting on snow accumulation and the projected impacts on melt and peak flow. BC Ministry of Forests, S. Boon, 
UNBC, FIA-FSP Report #M065006; Snow Surveys in Supply Block F Prince George, January to April 2006, P. Beaudry, P. 
Beaudry and Associates Ltd. CANFOR report, 2006. 
3 Projects include work by: R. Winkler, MoFR, Kamloops (research projects include Upper Penticton Creek and Mason 
Lake); P. Teti, MoFR, Williams Lake (research projects in various pine stands in the Cariboo),  
4 Interior Watershed Assessment Procedure Guidebook (IWAP), Ministry of Forests, Second edition, version 2.1, 1999 
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Stands with pine <40% plus the non-pine types account for only 1.6% of the area. The 
total area that will impact the hydrology will total ~94.5% of the entire snow sensitive 
zone. For the total sub-basin (Figure 2) past harvesting plus stands with mature pine 
>40% account for 90.3% of the area and non-pine plus pine <40% account for 9.7% of 
the area. 
 
For area R2 a review of Figure 3 indicates that for the SSZ past harvesting has occurred 
on 23.3% of the area, the mature pine >40% accounts for a further 61% of the area. 
Stands with pine <40% plus the non-pine types account for 15.7% of the area. The total 
area that will impact the hydrology will total ~84% of the entire snow sensitive zone. For 
the total sub-basin past harvesting plus stands with mature pine >40% account for 
82.5% of the area and non-pine plus pine <40% account for 17.5% of the area. 
 
The potential peak flow impacts have been assessed with consideration for the results of 
the research carried out in the Upper Penticton Creek watershed by the research staff 
with the Southern Interior Forest Region and reported in Extension Note 675, as well as 
channel conditions reported in the 2005 watershed report. Based on the results reported 
in the extension note, for area R1 an ECA of ~90% would increase the 50-year peak flow 
by approximately 43% from the SSZ.  For area R2 an EC of ~82% would increase the 
50-year peak flow by approximately 38% from the SSZ. 

 
Analysis of the area R1 with mature pine leading in the snow sensitive zone indicates 
that for the sub-basin 56% of the area has pine leading of which 52% has >70% pine 
(Figure 2). For area R2, 61% of the area has pine leading of which 58% has stands with 
>70% pine (Figure 4). These are the stands that will have the greatest impact on peak 
flow increases due the high percentage of mature pine where the loss of canopy closure 
will result in increased snow accumulation and water yields.  
 
Table 5 summarizes the ECAs for past harvesting and for the areas with pine leading 
within the snow sensitive zone. The area of mature pine is the actual combined areas for 
polygons with mature pine >40% including all species as identified in the MoFR forest 
cover database. The data in Table 5 has been extracted from the Tables 3 and 4 that are 
provided in Appendix B. 

                                            
5 Extension Note 67, Schnorbus et al, Ministry of Forests, Forest Sciences Program, 2004 
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Forest Cover Distribution in Watershed - Above, Retained Data 
2%

52%

1%0%2%

39%

4%

<40%
>70%
40-50%
51-60%
61-70%
Logged
Non-Pine

Table 3. Distribution of Mature Lodgepole Pine in Rock Lake Area R1 
 

BAND PL_BAND Gross Net Area 
<40 6.5 0.0 
>70 216.1 213.3 

40-50 2.9 0.0 
51-60 0.0 0.0 
61-70 8.5 5.1 
Log 158.8 158.8 

Above 

No Pine 15.8 0.0 
<40 23.3 0.0 
>70 260.4 247.8 

40-50 0.0 0.0 
51-60 0.0 0.0 
61-70 23.7 14.2 
Log 155.4 155.4 

Below 

No Pine 43.0 0.0 
 

Figure 1. Distribution of Forest Types for SSZ in Rock Lake (R1) 
 

Above Only 
Pl Range Gross (ha) %of Total

<40% 6.5 1.6
>70% 216.1 52.9

40-50% 2.9 0.7
51-60% 0.0 0.0
61-70% 8.5 2.1
Logged 158.8 38.9

Non-Pine 15.8 3.9
 408.7 100.0

% Pl
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Forest Cover Distribution in Watershed - Total, Retained Data 
3%

53%

0%0%4%

34%

6%

<40%
>70%
40-50%
51-60%
61-70%
Logged
Non-Pine

Figure 2. Distribution of Forest Types for Rock  
Lake (R1) 

Above & Below 
Pl Range Gross (ha) %of Total

<40% 29.8 3.3
>70% 476.5 52.1

40-50% 2.9 0.3
51-60% 0.0 0.0
61-70% 32.3 3.5
Logged 314.2 34.4

Non-Pine 58.8 6.4
 914.5  100.0

% Pl
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Forest Cover Distribution in Watershed - Above, Retained Data 
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58%
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Table 4. Distribution of Mature Lodgepole Pine in Rock Lake Area R2 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3. Distribution of Forest Types for SSZ in Rock Lake (R2) 
 
 
 

BAND PL_BAND Gross Net Area 
<40 14.0 0.0 
>70 392.4 382.6 

40-50 13.7 1.6 
51-60 5.9 2.4 
61-70 0.7 0.4 
Log 157.1 157.1 

Above 

No Pine 91.9 0.0 
<40 107.4 0.0 
>70 386.5 386.5 

40-50 11.5 0.7 
51-60 9.5 3.8 
61-70 99.6 59.7 
Log 120.7 120.7 

Below 

No Pine 40.3 0.0 

Above Only 
Pl Range Gross (ha) %of Total

<40% 14.0 2.1
>70% 392.4 58.1

40-50% 13.7 2.0
51-60% 5.9 0.9
61-70% 0.7 0.1
Logged 157.1 23.2

Non-Pine 91.9 13.6
 675.7 100.0
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Forest Cover Distribution in Watershed - Total, Retained Data 
8%

54%

2%

1%

7%

19%

9%

<40%
>70%
40-50%
51-60%
61-70%
Logged
Non-Pine

Figure 4. Distribution of Forest Types for Rock Lake (R2) 
 
 
 
 

Above & Below 
Pl Range Gross (ha) %of Total

<40% 121.4 8.4
>70% 778.9 53.7

40-50% 25.2 1.7
51-60% 15.4 1.1
61-70% 100.3 6.9
Logged 277.8 19.1

Non-Pine 132.2 9.1
 1,451.2  100.0

% Pl
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Table 5. 

ECA for Past Harvesting and for Loss of Mature Pine 
 

Watershed Unit 
Area above 

snowline (ha) 
(ha) 

Current ECA 
above 

snowline1 
(ha)(%) 

Effective ECA 
due to Pine 
Mortality 

(Gross Area) 
(ha)(%) 

Combined 

ECA 

(%) 

Rock Lake (R1) 408.7 158.8/38.8 218.4/53.4 92.2 

Rock Lake (R2) 675.7 157.1/23.2 387/58.8 82.0 

1. ECA includes only past harvesting. 
 

Should all the mature pine die in area R1 the results in Table 5 indicate that there is a 
potential for ECAs for the SSZ to increase by ~53% to ~92% and for area R2 the ECA 
would increase by ~23% to ~82%. The 50-year peak flow would increase by ~43% for 
area R1 and 38% for area R2. For R1 the peak flow hazard would increase from low to 
moderate even if no pine was salvaged. For R2 the peak flow hazard would remain low. 
[For this area peak flow increases in the 30%-40% range are considered to be only a 
moderate hazard since the terrain is low gradient as is apparent from the extensive 
wetlands and lakes in the area.]  
 
For these watersheds the terrain is typical of a plateau, gentle slopes and rolling and the 
channel gradients are low. There will also be some attenuation of peak flows as they 
pass through the various small lakes and wetlands that would reduce the downstream 
peak flow impacts.  
 

2.1.3 Hydrologic Impacts of Proposed Retention Plan 
 
Assumptions: 
The following assumptions have been made when considering the hydrologic impacts of the 
proposed retention plan: 

 
1. It is assumed that a grey attack stand has a similar impact on the hydrology as a 

clear-cut with regards to snow accumulation and melt rates, based on the results of 
preliminary research undertaken for Gorman’s in the Okanagan in 2007. 

2. That the guidance in Appendix 2 in the 1999 IWAP Guidebook regarding the ECA of 
partial cuts is a reasonable approach to represent the hydrologic value of non-pine 
species in a pine leading stand >40% mature pine.  

3. That regenerating stands have achieved full hydrologic recovery with regards to 
snow accumulation at a height of 12 m. 

4. Extension Note 67 (Figure 2, page 3) should only be considered as a general guide to 
illustrate the potential impacts of harvesting and loss of forest cover on peak flows. 

 
 

Gorman’s completed a retention plan for the Rock Lake area that is summarized on the Rock 
Lake Area Retention Plan Map (Appendix A – Map 2). For additional information the reader is 
referred to the Rock Lake Area Retention Plan available from Gorman’s. This portion of the 
hydrologic review focuses on the impact of the areas proposed for harvesting combined with 
those areas of pine that will not be harvested and compares the results to the loss of the 
pine with no harvesting summarized in section 2.1.2. Detailed summaries of the retention 
plan are provided in Appendix C. 
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Table 6 summarizes the proposed salvage harvesting plan illustrating what the ECA would 
be for the areas proposed to be harvested plus past harvesting but excluding the pine that 
will die but will not be harvested. It also summarizes the ECA considering all past and 
proposed harvesting as well as the pine that will die but not be salvaged. 
 
It is apparent from Table 6 that for R1 there are ~ 218 ha of mature pine in the SSZ and 
~387 ha of mature pine in R2 (column 4 minus column 3). It is proposed to salvage ~118 
ha or ~29% of the stands in R1 and 191 ha or ~28% of the stands in R2 (column 5 minus 
column 3). The final ECA for the SSZ for R1 after harvesting is estimated to be ~93% as 
compared to an ECA of 92% if there was no salvage logging, and for R2 it would be ~83% 
versus 80% if there was no salvaging (column 6 vs. 4).  

 
Table 6. 

ECA Comparison at December 31, 2006 for no beetle, loss of all mature pine, and 
proposed retention plan for the Snow Sensitive Zone 

 

1 
Basin 

2 
Area 

Above 
Snowline 

(ha) 
 

3 
ECA 

Assuming 
No Beetle 
(ha/%) 

 
4 

ECA 
Assuming 
All Mature 

Pl Dies 

5 
ECA 
For 

Proposed 
Harvesting 

(ha/%) 

6 
ECA 
For 

Retention 
Plan 

(ha/%) 

Rock Lake 
(R1) 

408.7 158.8/38.8 377.2/92.3 277.1/67.8 381.0/93.2 

Rock Lake 
(R2) 

675.7 157.1/23.2 544.1/80.5 348.3/51.5 558.0/82.6 

 
Estimates were made of the hydrologic recovery along a 30-year period for two scenarios; if 
there was no salvage harvesting and if the proposed salvage logging was undertaken 
according to the retention plan. There are limitations on estimating the potential hydrologic 
impacts for areas of dead lodgepole pine left standing as compared to a stand that is clear-
cut. Preliminary results from research into this question in the northern interior suggests 
that a grey attack stand has approximately 50% of the hydrologic impact of a clear-cut, 
whereas preliminary data in the southern interior suggests that the two stands may have 
approximately the same hydrologic impact. 

 
If the grey attack stands are considered to have approximately the same hydrologic impact 
as a clear-cut, for R1, the no salvage option would have an ECA of ~92% compared to the 
salvage option that would have an estimated ECA of ~93%. At the end of 30-years the no 
salvage option would have recovered to ~58% whereas the salvage and plant option would 
have recovered to ~38%. For R2 initially the no salvage option would have an ECA of ~80% 
compared to the salvage option that would have an estimated ECA of ~83%. At the end of 
30-years the no salvage option would have recovered to ~60% whereas the salvage and 
plant option would have recovered to ~41%. 
 
Based on the limited research, it appears that a grey stand likely has a similar hydrologic 
impact to a clear-cut. This supports the conclusion that the proposed salvage harvest and 
plant scenario would have a significant benefit to the long-term hydrology since the recovery 
would be greater and occur more quickly. 
 



  Rock Lake
  MPB/Hydrology Assessment 
 

505-019/26099/February 2008 Page 11 of 12  

It is also important to consider the potential risk of wildfire if there was no salvage in the 
watershed and the major long-term impacts that a large wildfire would have on water 
quality and quantity. 
 
Impacts of Increased Peak Flows 
At the projected ECAs after the mature pine dies, the peak flows will increases will occur 
across the range of flows. The frequency of high peak flows will increase due to the likely 
shift in the frequency curve to the left that may result in what were previously infrequent 
high channel changing flows occurring more often. Fortunately there is limited relief in the 
watershed resulting in limited stream power in the lower gradient channels as is evident 
from the extent of lakes and wetlands in the unit (refer to the Map 2 in Appendix A). As a 
result the impact from the increased high flows should have little effect on the channels 
since high flows will be substantially buffered.  i.e. it is likely that will be  overbank flooding 
but limited a degree for increased flow velocities and scour potential. 

 
3.  CONCLUSIONS 
 

- The current peak flow hazard for the snow sensitive zone (as of December 31, 2006), 
assuming that there were no beetle impacts, is rated as low in both units. 

- The peak flow hazard for the snow sensitive zone if all the mature pine was to die 
would increase to at worst moderate due to the buffering of the peak flows by the lakes 
and wetlands. 

- Assuming that grey stands have a similar hydrologic impact as a clear-cut, the 
proposed salvage harvesting in both areas would have approximately the same ECA as 
the no harvesting option (93% vs. 92% for R1 and 83% vs. 80% for R2) due to the 
high proportion of mature pine and the peak flow hazards associated with the proposed 
harvesting would remain the same as for the loss of all mature pine scenario, i.e. 
~moderate. 

- It is projected, based on the assumptions previously discussed, that areas that are 
harvested and replanted would recover faster than areas left to natural regeneration 
and over a 30-year period the ECA would be reduced to ~38% for the combined areas 
salvaged + past logging versus 58% if there was no salvage logging for R1 and to 41% 
vs. 60% for R2. 

  
4.  RECOMMENDATIONS 
 

- Based on the comparison of the hydrologic impacts on peak flows of the proposed 
retention plan versus no salvage logging, it is recommended that the proposed 
retention plan proceed since the potential benefits to reducing peak flow impacts and 
water quality impacts that will occur over the 30-year recovery period are significantly 
better for the proposed retention plan than if there was no salvage logging.  Also, 
salvage harvesting would significantly reduce the threat of wildfire. 

- New roads required for salvage logging, with the exception of permanent mainline 
roads, should be constructed as temporary roads where practical.  

- Stream crossings capacities on existing roads downstream from areas with significant 
loss of forest cover from the beetle should be reviewed to confirm that the peak flow 
capacity will be adequate to safely convey anticipated increased peak flows. Where 
structures are undersized they should be replaced with appropriately sized structures. 

- If salvage harvesting is considered within the lakeshore management zone or buffers 
where the pine component is >70%, the risks to all resources must be considered and 
a decision made based on balancing these risks. 

- It will be important to leave either a reserve or a buffer of timber along streams to 
maintain the supply of LWD. 
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Watershed Maps 
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Appendix B 
 

Watershed Report Cards 
 



Watershed Report Card for Rock Lake Operating Area 2006*

Basin Gross 

Area

ha

Total

Area

Harvested

ha

%

ECA

ha

%

ECA

below

H40

ha

%

Area

Above

H40

ha

ECA

Above

H40

ha

%

R1 914.5 315.0 315.0 155.7 408.7 159.3

34.4 34.4 30.8 39.0

R2 1,451.2 278.3 278.3 121.0 675.7 157.4

19.2 19.2 15.6 0.0 23.3

*Includes all blocks cut or projected to be cut before end 2006

4/11/2008



Watershed Report Card for Rock Lake Operating Area 2006*

Basin Gross 

Area

ha

Total

Area

Harvested

ha

%

ECA

ha

%

ECA

below

H40

ha

%

Area

Above

H40

ha

ECA

Above

H40

ha

%

R1 914.5 603.1 603.1 326.0 408.7 277.1

66.0 66.0 64.5 67.8

R2 1,451.2 720.1 720.1 371.8 675.7 348.3

49.6 49.6 47.9 0.0 51.5

*Includes all blocks cut or projected to be cut before end 2006

4/11/2008



Watershed Report Card for Rock Lake Operating Area Natural Pine Mortality*

Basin Gross 

Area

ha

Total

Area

Harvested

ha

%

ECA

ha

%

ECA

below

H40

ha

%

Area

Above

H40

ha

ECA

Above

H40

ha

%

R1 914.5 794.6 794.6 417.5 408.7 377.2

86.9 86.9 82.5 92.3

R2 1,451.2 115.6 115.6 571.5 675.7 544.1

76.9 76.9 73.7 0.0 80.5

*Includes all blocks cut or projected to be cut before end 2006 and loss of Pine, calculated to end 2006

4/11/2008



Watershed Report Card for Rock Lake Operating Area 2006*

Basin Gross 

Area

ha

Total

Area

Harvested

ha

%

ECA

ha

%

ECA

below

H40

ha

%

Area

Above

H40

ha

ECA

Above

H40

ha

%

R1 914.5 816.7 816.7 435.6 408.7 381.0

89.3 89.3 86.1 93.2

R2 1,451.2 1,190.9 1,190.9 632.9 675.7 558.0

82.1 82.1 81.6 0.0 82.6

*Includes all blocks cut or projected to be cut before end 2006

4/11/2008
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Rock Lake Area – Retention Plan for Sub-basin R1 

 

Region: Rock Lake R1 Sub-basin 

      

Retained Data:     

BASIN BAND PL_BAND Gross Net Area RET_FERGUS 

Rock Lake R1 Sub-basin <40 5.4 0.0 Ret 

  >70 105.0 102.3 Ret 

  40-50 2.7 0.0 Ret 

  51-60 0.0 0.0 Ret 

  61-70 2.7 1.6 Ret 

  Log 158.8 158.8 Ret 

  

Above 

No Pine 15.8 0.0 Ret 

  <40 21.6 0.0 Ret 

  >70 104.5 101.1 Ret 

  40-50 0.0 0.0 Ret 

  51-60 0.0 0.0 Ret 

  61-70 14.1 8.5 Ret 

  Log 158.8 158.8 Ret 

  

Below 

No Pine 43.0 0.0 Ret 

      

Proposed Logging Data:    

BASIN BAND PL_BAND Gross Net Area RET_FERGUS 

Rock Lake R1 Sub-basin <40 1.2 1.2 Prop 

  >70 111.1 111.1 Prop 

  40-50 0.2 0.2 Prop 

  51-60 0.0 0.0 Prop 

  61-70 5.8 5.8 Prop 

  Log 0.0 0.0 Prop 

  

Above 

No Pine 0.0 0.0 Prop 

  <40 1.7 1.7 Prop 

  >70 155.9 155.9 Prop 

  40-50 0.0 0.0 Prop 

  51-60 0.0 0.0 Prop 

  61-70 9.6 9.6 Prop 

  Log 0.0 0.0 Prop 

  

Below 

No Pine 0.0 0.0 Prop 
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Rock Lake Area – Retention Plan R2 

 

Region: Rock Lake R2 Sub-basin 

      

Retained Data:     

BASIN BAND PL_BAND Gross Net Area RET_FERGUS 

Rock Lake R2 Sub-basin <40 11.4 0.0 Ret 

  >70 217.8 208.3 Ret 

  40-50 8.9 0.7 Ret 

  51-60 0.8 0.3 Ret 

  61-70 0.7 0.4 Ret 

  Log 157.1 157.1 Ret 

  

Above 

No Pine 91.9 0.0 Ret 

  <40 66.1 0.0 Ret 

  >70 215.9 215.9 Ret 

  40-50 4.6 0.7 Ret 

  51-60 9.5 3.8 Ret 

  61-70 67.7 40.6 Ret 

  Log 120.7 120.7 Ret 

  

Below 

No Pine 39.5 0.0 Ret 

      

Proposed Logging Data:    

BASIN BAND PL_BAND Gross Net Area RET_FERGUS 

Rock Lake R2 Sub-basin <40 2.6 2.6 Prop 

  >70 178.7 178.7 Prop 

  40-50 4.8 4.8 Prop 

  51-60 5.1 5.1 Prop 

  61-70 0.0 0.0 Prop 

  Log 0.0 0.0 Prop 

  

Above 

No Pine 0.0 0.0 Prop 

  <40 41.3 41.3 Prop 

  >70 170.4 170.4 Prop 

  40-50 6.8 6.8 Prop 

  51-60 0.0 0.0 Prop 

  61-70 31.8 31.8 Prop 

  Log 0.0 0.0 Prop 

  

Below 

No Pine 0.7 0.7 Prop 
 



 

 1 

Retention Planning for the Hatheume Lake Sub-basin  
of the Nicola River System 

This document fulfills the requirements of Phase 2a of the FIA Standard for Tactical Level 

Landscape Planning Watershed Assessments & Cumulative Impacts of MPB. Phase 2a 

of the Standard states: 

Phase 2a – Assessment of FRPA values to identify retention areas: 
• Assessment by a Professional Forester of the 11 FRPA Values and their application to land 

use issues within the study area, recognizing that each unit is geographically unique and that 
each unit will have to prioritize the values to be considered in the study area.  Of primary 
importance, the first nine values have been common to each of the watersheds under review: 
» Water 
» Fish 
» Soils (Terrain Stability) 
» Wildlife 
» Biodiversity 
» Timber and Forest Health 
» Recreation Resources 
» Cultural Heritage Resources 
» Forage and Associated Plant Communities 

 
• It is important to note, that the values listed below are not common to all watersheds and as 

such may be considered with a brief description only. 
» Visual Quality 
» Resource Features 

 
• The professional Forester will prepare an Integrated Forest Management Plan considering 

the FRPA values and the recommendation of the Phase 1 watershed assessment and current 
status of both Community Watersheds and Non Community Watersheds.  In the process of 
preparing such a tactical Integrated Total Resource Plan, the use of retention will help to 
achieve or minimize the impacts on the OSLRMP and Okanagan CSA-SFM Plan values. 

 
The following document outlines the 11 FRPA values for the Hatheume Lake sub-basin, 

describes an “Integrated Forest Management Plan”, as it relates “retention planning” or 

“available timber”.  A summary of the considerations that are used to develop 

retention plans are listed, and lastly, the current harvest plan is described. For reference, 

the descriptive portion of the FIA Standard used as guidance in this planning exercise is 

included at the end of this report. 
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Assessment of FRPA Values To Identify Retention Are as 

Water 

- Hatheume sub-basin is a non-community watershed.  

- Water issues are primarily related to fisheries values (quality/sedimentation). 

- Some seasonal residences rely on local water for domestic uses. 

- Cattle grazing and managing access to water are also a concern. 

- Recent harvesting and projected harvest levels are contained in the Watershed 

Assessment completed by Dobson Engineering in 2008. 

Fish 

- Hatheume Lake and several smaller lakes in the sub-basin are recognized for 

high fisheries values (sport fisheries (trout) as well as First Nations traditional 

fisheries). 

- Tributary to the Nicola River system, which also supports salmon stocks. 

- Values are based on the information provided in the OSLRMP, and 

supplemented with operational inventories of fish presence/absence as well as 

local knowledge. 

- A very small portion of the western-most part of the sub-basin is within the Fish 

RMZ as designated by the OSLRMP 
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- Fish Presence is well documented through the OSLRMP and operational 

inventories completed by the licensees over the past 15 years (bold blue 

streams) 
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Soils (Terrain Stability) 

- Gently rolling plateau area. 

- Terrain stability concerns are limited to area adjacent to deeply incised stream 

channels 

o Topography is rolling - low concern for stability issues. 
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- Sedimentation is a concern in some of the lower elevation areas (northern 

portions of the sub-basins) – for example, silty soils are common in the area 

around Rouse Lake. 

Wildlife 

- LRMP Resource Management Zones include: 

o Moose Winter Range (pink cross hatched area) 
� Moose winter range is subject to General Wildlife Measures 
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o Marten Habitat Areas (brown cross hatched area) 

o  
Other generalist species (bear, deer, cougar, etc) are known to inhabit the area. 

- Birds of prey include ospreys, hawks and bald eagles. 

- Badger activity has been observed in some areas. 

Biodiversity 

- NDT3 (MSxk) 
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- Pennask Landscape Unit - Moderate Biodiversity Emphasis Option. 

- OGMAs delineated through the LRMP process. (green cross-hatched areas)  

- Wildlife Tree Retention (turquoise patches) 

o Target originally set at 9% of Cutblock area until January 1, 2007, then 
decreased to 7% through Forest Stewardship Plan (based on Landscape 

Unit Planning process and OGMA placement. 
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Timber and Forest Health 

- Large tracts of mature pine dominate the area (bright green areas). 

 

- Scattered areas of spruce / balsam stands (brown/orange) – mostly limited to 

draws and the occasional moisture receiving site, as well as the highest point 

(southern-most) in the watershed. 

- Douglas-fir is rare (less than 1%) throughout. 
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- Mountain Pine Beetle infestations are most severe in the north part of the 

watershed, and trend to near zero in the southern most areas and at higher 

elevations. 

- Spruce Beetle is at endemic levels. 

- Balsam bark beetle is at endemic levels in the southern portion / upper 

elevations of the Hatheume. 

Recreation Resources 

- Sport fishery (drive-in and walk-in lakes). 

- Hunting (deer and moose). 

- Mountain bike trail network established along the main roads and some trails in 

the 1990’s. 

- MOTSA Recreation sites are located on Hatheume, Pinnacle and Windy Lakes. 

- A private fishing lodge and several private cabins are located on Hatheume 

Lake 

Cultural Heritage 

- Important cultural area to the Upper Nicola Band in terms of both 

archaeological resources and ongoing traditional uses such as hunting, fishing, 

gathering and ceremonial purposes. 

o UNIB has a “Services Agreement” that outlines a referral and information 
exchange process with Forest Licensees. 

o Recommendations from the UNIB are incorporated at the stand / 
cutblock level. 

- Within the Westbank First Nation area of interest for Treaty Negotiations. 

Forage and Associated Plant Communities 

- Douglas Lake Cattle Company – several parcels of private land. 

- DLCC holds the range/grazing tenures in the area for 100+ years, and owns 

several parcels of private land in the sub-basin (shown in yellow). 

Visual Quality 

- Visual inventories have been conducted, and scenic areas have been 

established through the LRMP process and cover the area of the two sub-basins. 

In general, viewscapes are based on foreground visuals around recreational 

lakes (includes lodges and cabins), as well as from the Hwy 97C corridor.  

- Visual Zones depicted in the OSLRMP are shown below (Zone 1 – Brown; Zone 2 – 

Yellow) 



 

 10 

 

Resource Features 

- At the time of preparation of this document, no resource features have been 

established by government, or otherwise made known. 

Other Values: 

- CSA-SFM Values: 

o There are no additional CSA Indicators that apply to the sub-basin area.  
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Integrated Forest Management Plan 

Purpose:  

The purpose of the IFMP is to attempt to ensure that the proposed harvest in the 

Hatheume Lake sub-basin is consistent with the recommendations contained in the 

watershed assessment considering the predicted level of pine mortality due to 

mountain pine beetle, while taking into consideration the 11 FRPA values described 

above. The specific issues addressed in this IFMP are described first at the landscape 

level, then at the stand level. 

Landscape Level:  

The Watershed Assessment conducted by Dobson Engineering (March 2008) assesses 

the hydrologic impact of pine beetle infestations in the Hatheume Lake sub-basins. 

Recommendations that apply to the “landscape” level are specific to: 

• level of harvest within the sub-basin 

• landscape retention targets / patterns / locations 

Other landscape issues (ie, from the OSLRMP, FSP or in legislation) are described in the 

“FRPA Values Summary” above, and are incorporated wherever possible into the 

recommendations contained in the Dobson report. For clarity, the Dobson Report is 

considered “baseline” with other values added as applicable. 

Stand Level:  

The Watershed Assessment conducted by Dobson Engineering (March 2008) assesses 

the hydrologic impact of pine beetle infestations in the Hatheume Lake sub-basins. 

Recommendations that apply to the “stand” level are specific to: 

• timing of reforestation  

• in-block retention goals 

Other stand level issues (ie, from the OSLRMP, FSP or in legislation) are described in the 

“FRPA Values Summary” above, and are incorporated into the recommendations in the 

Dobson report. Again, the “other values” are incorporated wherever possible, over and 

above the Dobson recommendations. 

Proposed Harvest Plan:  

The image below shows the “available harvest area” (as it was analyzed in the Dobson 

report) for the Hatheume Lake sub-basins. This assessment of available timber takes into 

account the FRPA Values identified above, as well as the recommendations in the 

Dobson Report. It does not account for timber quality, stand volume, species/mill diet 
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requirements, etc.. Rather, it shows the location of timber that may be available for 

harvest, given the retention of specific areas of pine / non-pine forests that are required 

to meet other non-timber values. 

 

 



 

 13 

For the area in the snow sensitive zone of the sub-basin, if all the ‘available’ timber were 

to be harvested, the retention level for the Hatheume Lake sub-basins would be about 

31%, or approximately 1,100 hectares retained of the total snow sensitive area of 3,511 

hectares. This amount does not include any ‘in-block’ reserves that may be identified 

through the course of block layout and at the time of harvest. 

Retention Planning Methodology / Assumptions: 
The goal of the retention planning exercise is to identify areas of timber that should be 

retained over the long term in order to address non-timber values. This process is similar 

to the “Total Resource Planning” exercises that were popular in the 1990’s, where timber 

was essentially a residual of the net-down process. 

Retention areas are identified and allocated based on the following hierarchy: 

Statutory and Permanent Reserves: 

o Parks 

o Old Growth Management Areas,  

o Class “A” Lakeshore Management Zones 

o Statuory Riparian Reserves:  

� Streams, wetlands and lake with reserves 

Landscape Level Reserves: 

o Non-operable landbase 

o Low site-index stands (rocky, poor soils, etc.) 

o Non-merchantable stands (includes deciduous and problem-forest-types) 

o Connectivity enhancement (eg, pine / non-pine stands in locations that 
join a wetland complex to another reserve such as an OGMA) 

o Other LRMP considerations such as visuals, ungulate winter ranges, 
recreation sites, etc. may be buffered with standing timber (pine or non-

pine depending on the circumstance) 

o Enhanced Riparian Reserves: 

� Areas adjacent to riparian features where additional protection is 

provided by designating a wider reserves, based on management 

considerations. 



 

 14 

Short-term Deferrals 

o Non-pine leading stands  

Stand Level Reserves 

o Within-stand retention areas are identified at the field data collection 
stage, or may be reserved at the time of harvest at the discretion of the 

logging contractor (with direction from Licensee Supervisors). Therefore, 

no within-stand retention is shown or accounted for at this stage. 

The illustration below shows the retention plan for the Hatheume Lake sub-basins, 

following some ground-truthing and detailed planning (green polygons). It should be 

noted that there are 3 licensees in the area (Gorman Bros., BC Timber Sales, and 

Westbank First Nation Community Forest) and the plans may have change during the 

course of development. Also shown are the designated OGMAs (green cross-hatched) 

and existing “enhanced riparian reserves” and wildlife tree retention areas (turquoise). 

The estimated retention level is approximately 28% (2,260 ha. retained out of a total of 

7,864ha. sub-basin area).  While the proposed harvest level is well-below the ECA levels 

identified in the Dobson Report, it does reflect the extent of the merchantable timber 

and operable sites in the sub-basin, but is still in the range where prompt regeneration 

of harvested areas will help to speed hydrologic recovery.  

Retention is concentrated in the snow-sensitive areas of the 2 southern sub-basins, 

which happen to be spruce dominated areas as well. There is a snow-sensitive area in 

the northernmost part of the plan area where retention levels are quite low. This area 

is(was) dominated by pine stands, and is a south aspect where the snow loading was 

quite low compared to the other 2 snow-sensitive areas to the south which are north 

aspects, and are subject to much heavier snow accumulations. 

All of the “reserves” or “deferrals” are all shown as long-term, since there is little/no 

opportunity to retain non-pine stands on productive sites, and that the vast majority of 

the stands are pine-leading. Where non-pine stands exist, future harvest opportunities 

are limited by soil conditions and topography. Throughout many of the pine-leading 

retention areas, scattered advanced regeneration, as well as minor components of 

spruce, balsam, aspen and Douglas-fir are present in the retained stands, which should 

help to mitigate impacts to non-timber values such as visual quality.  
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Prepared by: 

 

Kerry Rouck, RPF – Operations Forester  

Gorman Bros. Lumber Ltd. 

February 28, 2008  
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APPENDIX A:  
 

 
 
Background to the Deliverables (from the 2007/08 Standard): 
 
Phase 2a – Assessment of FRPA values to identify retention areas: 
• Assessment by a Professional Forester of the 11 FRPA Values and their application to land 

use issues within the study area, recognizing that each unit is geographically unique and that 
each unit will have to prioritize the values to be considered in the study area.  Of primary 
importance, the first nine values have been common to each of the watersheds under review: 
» Water 
» Fish 
» Soils (Terrain Stability) 
» Wildlife  
» Biodiversity 
» Timber and Forest Health 
» Recreation Resources 
» Cultural Heritage Resources 
» Forage and Associated Plant Communities 

 
• It is important to note, that the values listed below are not common to all watersheds and as 

such may be considered with a brief description only. 
» Visual Quality 
» Resource Features 

 
• The professional Forester will prepare an Integrated Forest Management Plan considering the 

FRPA values and the recommendation of the Phase 1 watershed assessment and current 
status of both Community Watersheds and Non Community Watersheds.  In the process of 
preparing such a tactical Integrated Total Resource Plan, the use of retention will help to 
achieve or minimize the impacts on the OSLRMP and Okanagan CSA-SFM Plan values. 

 
• While both FRPA and Gorman Bros. Forest Stewardship Plan (FSP) is specific to address the 

water management issues in Community Watersheds or watersheds with consumptive uses 
and infrastructure, neither FRPA nor Gorman Bros. FSP makes significant provisions and/or 
obligations to address water issues in non-community watersheds.  Both FRPA and Gorman 
Bros. FSP do make a specific reference to ensuring harvesting practices are not located 

Phase 2a Deliverables 
Deliverables for Phase 2a will include the following: 

a) 1 report (per study location) documenting the retention planning process and completed 
hydrologic assessments in both Community Watersheds and Non Community 
Watersheds.  These reports will be signed by a professional Engineer or Forester 
specializing in forest land-use planning and operations. 

b) Digital data pertaining to the retention polygons will also be included as a deliverable. 
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within 100 m of known water intakes and to soil management with the intent of ensuring 
soils and sedimentation do not enter water-courses as a result of harvesting practices. 

 
• The procedure to complete the assessment includes: 

» Obtain maps from Gorman Bros. GIS  
o Map 1 is a base map containing FDP/FSP block info, contours, OGMA’s, etc 
o Map 2 contains applicable LRMP coverage 
o Map 3 contains all operability descriptions (i.e. NTHBL) 

» Review all applicable LRMP and Okanagan CSA-SFM Plan objectives and note 
management recommendations that require the retention of mature forest cover, 

» Review hydrologic assessments and note management recommendations within Non 
Community Watersheds, 

» Review Biodiversity Guidebook (and the 2003 Trout Creek Community Watershed 
Adaptive Management Plan) for information on connectivity recommendations by 
Biogeoclimatic Zone Classification, 

» Delineate short term harvest areas in both Community Watersheds and Non Community 
Watersheds (Costs to be incurred by the licensee – Non FIA eligible), 

» Delineate preliminary long term retention polygons in both Community Watersheds and 
Non Community Watersheds, 

» Deliver retention polygon mapping for peer review prior to digitizing.  The peer review 
group may consist of some or all of the following groups/individuals: 
o Licensee Staff 
o Forest Licensee partners within the same watershed 
o MOFR 
o Ministry of Environment 
o Water Purveyors as required 
o Regional Districts as required 
o Community Associations 
o First Nations 

» Digitize retention polygons, and 
» Provide digital data to Hydrologist for analysis. 

 
• Short term stand level retention and long term landscape level retention areas will be 

assessed with respect to their contributions to mitigating MPB effects on watershed 
hydrology (peak flows, turbidity, etc).  Retention areas will be assessed, concurrently, with 
respect to their contributions to achieving FRPA and OSLRMP values.  The additional FPC, 
FRPA and OSLRMP designated retention (i.e. OGMAs, WTPs) will be assessed with respect 
to their contributions to mitigating the adverse hydrologic impacts of the MPB outbreak. 

 
 
 
 
 
 
Table 1 provides guidance to the criteria for short term and long term retention at the Landscape 
level. 
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  Table 1 – Retention Description 

Landscape Level Retention Short Term Long Term  Digital Code 

Stands with less than the Threshold % Pine √ * X3 or S2 
Economically Inaccessible Timber Harvest Land 
Base (THLB) 

√ * X3 or S2 

Immature (unmanaged stands) √  X3 
Old Growth Management Areas (OGMA’s)  √ X1 
Non-Timber Harvest Land Base (NTHLB)  √ X1 
Riparian Reserve Zones (at landscape level)  √ X3 
Enhanced Riparian Reserves (at landscape level)  √ X2 
Unstable Terrain  √ X1 
No Harvest areas with > 30% Pine * √ X1 or S1 

Stand Level Retention    

Wildlife Tree Patches (WTPs)  √ X1 
ERRs (at the stand level)  √ X2 
Riparian Reserve Zones (at the stand Level)  √ X2 
Coarse Woody Debris (CWD)  √ √ 
Structural Retention (outside of WTPs)  √ X1 

-    There may be some overlap between these short and long term retention areas 
-    Digital Codes consistent with provincial digital standards for both FDPs and Forest Stewardship Plans 

The assessment of forested polygons species composition will generally have common 
management strategies. 

Table 2:  Potential Management strategies relative to Lodgepole Pine composition   

DESCRIPTION 
  Pine % 
0 – 40% 

  Pine % 
41 – 50% 

  Pine % 
51 – 60% 

  Pine % 
61 – 70% 

  Pine % 
71 – 100% 

Management Strategy Retain Stand Assess for 
operability 

Assess for 
operability 

Assess for 
operability 

Clear-cut 

Under Canopy 
structure 

Significant 
structure 

 Little structure 

 

 

Table 3:   Retention Strategies 

Code Retention Description 
X1 NO HARVEST AREA OGMA’s / NTHLB 

X2 NO HARVEST AREA Enhance Riparian Reserves 
X3 NO HARVEST AREA Stands with < 40% Pine 
X3 NO HARVEST AREA Economically Inaccessible THLB 

 X3 NO HARVEST AREA Immature (non-managed) 
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L1 LONG TERM Shelf Life 
L2 LONG TERM Shelf Life 
L3 LONG TERM Shelf Life 
L4 LONG TERM Shelf life 
   

 

Phase 2 General Notes 

Where there is an overlap of assessing a watershed for retention planning and potential 

operations, there is a general agreement that the operational component of the planning 

process that focuses on operational planning is limited to 20 – 30% of the resources to 

complete the planning largely due to proposed road location assessments by the 

professional Forester. 

There is little difference in the planning of block location to address MPB retention planning 

as the net downs are predetermined for retention, thus identifying at the end of the process 

what is left over for potential timber harvesting.  However, the 2007/2008 workplan budget 

will not include the operational aspects of assessing road locations and forest stand retention 

/ block locations within the planning process. 

 




