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ROCK LAKE AREA 

PHASE 1 HYDROLOGY ASSESSMENT  
             
 
 
1.  INTRODUCTION 

 
This Phase 1 report has been prepared for Gorman Bros. Ltd. (Gormans) to update the 
watershed ECAs and assess the potential hydrologic impacts of the loss of forest cover as a 
result of the expansion of the mountain pine beetle. The purpose of the assessment was to 
provide an understanding of the potential hydrologic impacts from the loss of all the mature 
lodgepole pine as well as to guide the proposed salvage plans prepared by Gormans.  
 
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 subsequent increase in melt rates. The 
decrease in evapotranspiration due to the 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. 
Gormans should consider this information in the preparation of its retention plans for the 
watershed.  The retention plan information will be used to guide overview field assessments 
in the watershed to confirm the current hydrologic conditions. This data in conjunction with 
the retention plan will be used to estimate the potential impacts of the proposed salvage 
logging. A summary report on the hydrology of the watershed and the potential impacts of 
the loss of the mature pine and the proposed salvage logging will then be prepared. 

 
Streams in the Rock Lake area are tributary to the Nicola River. The watersheds drain to the 
northeast off the Douglas Plateau to the Nicola River. The Rock area is approximately 
1,451 ha [refer to Watershed Map – Appendix A].  
 
The terrain is 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 canopy in the riparian areas where mature lodgepole 
pine is the dominant species, and they will be susceptible to increase in peak flow as the pine 
in the snow sensitive zone dies.  

 
2.  ASSESSMENT 

 
2.1.1 Current Watershed Condition 

The Rock Lake area has been addressed as two basins R1 that drains the area to the 
south of Rock Lake and R2 that drains Rock Lake. 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 
(ha)/(%) 

Current ECA 
below 

snowline      
(ha)(%) 

Current ECA 
above snowline 

(ha)(%) 

Rock Lake  (R1) 914.5 315.0/34.4 315.0/34.4 155.7/30.8 159.3/39.0 

Rock Lake (R2) 1,451.2 278.3/19.2 278.3/19.2 121.0/15.6 157.4/23.3 

 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. 
 Snow zone ECA is calculated as the non-recovered area in the snow sensitive zone divided by the total area of the 

snow sensitive zone. 
 
The current ECA based on past harvesting is estimated to be 39.0% for R1 and 23.3% 
for R2. The ECA for the SSZ’s translates into a moderate peak flow hazard for R1 and a 
low hazard for R2. For the R1 sub-basin the current ECA is 34.4% is also a moderate 
peak flow hazard and 19.2% for the R2 sub-basin translates into a low hazard. 

 
2.1.2 Hydrologic Impact of Loss of Mature Lodgepole Pine 

The hydrology of the watersheds will change over the next several years as a result of 
the loss of the mature lodgepole pine (through harvesting and mortality) and the impacts 
that this will have on water yields. 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 
watersheds that contribute to the peak flow during the spring runoff is approximated as 
the upper 40% of the watershed [refer to Rock Lake Map, Appendix A]. This area is 
based on the results of snowline monitoring of other watersheds in the Okanagan Valley 
since 19991. 
 
Based on this analysis, assuming that all the mature pine was killed by the beetle over 
the next three to five years, the “effective ECAs” for the watershed including all 
harvesting to December 31, 2006 are presented in Table 2. For the purposes of this 
analysis the “effective ECA” for dead pine stands is estimated to be 50% of the actual 
area if it were clear-cut. This reduction in area from that of a clear-cut is due to the 
residual effect of the standing stems and remaining canopy on interception and melt 
rates and also the value of secondary structure if it is present.  
 
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 

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

Chase Creek Watershed. 
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 
InitiativeWorking 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. 
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indicate that the potential ECA for dead pine stands in that area may be in the 50% 
range of those for a clear-cut. The adjustment factor is intended to represent the 
“average” stand; the actual value will depend upon the species composition and the 
secondary structure. 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. 
Until the results from these research projects are available to better define how snow 
accumulates and melts in dead pine stands, the application of a 50% adjustment factor 
for the ECAs from live stands to dead stands is the recommended for the Okanagan. 
[The decision to apply a factor to adjust the ECAs from those of a clear-cut evolved from 
a review of the limited data available for both the southern and northern interior and 
from discussions with R. Winkler and P. Teti, Research Hydrologists with the MoFR.] 
 
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 this loss of forest cover was added to those areas that will 
have been harvested by the end of 2006.  
 
Data on the pine stands by polygon was provided by Gormans 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- 

 
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 ECA 
(ha)/(%) 

ECA below 
snowline 
(ha)/(%) 

Area 
above 

snowline 
(ha) 

ECA above 
snowline 
(ha)/(%) 

Rock Lake 
(R1) 914.5 794.6/86.9 794.6/86.9 417.5/82.5 408.7 377.2/65.6 

Rock Lake 
(R2) 1,451.2 1,15.6/76.9 1,15.6/76.9 571.5/73.7 675.7 544.1/51.9 

 
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 2.  
 
As stated previously the effective ECA for all pine leading stands >40% were assigned an 
ECA of 50% of the actual area.  
 
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 55.6% of the area. 
Stands with pine <40% plus the non-pine types account for only 5.5% of the area. The  

                                            
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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Forest Cover Distribution in Watershed - Above, Retained Data 
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Table 3. Distribution of Mature Lodgepole Pine in Rock Lake Area R1 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

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

Retained Data: Rock Lake Area R1 
BASIN BAND PL_BAND Gross Net Area 
Rock Creek (Sub-basin R1) <40 6.5 0.0 
  >70 215.6 212.8 
  40-50 2.9 0.0 
  51-60 0.0 0.0 
  61-70 8.5 5.1 
  Log 159.3 159.3 
  

Above

No Pine 15.8 0.0 
  <40 23.3 0.0 
  >70 260.1 247.5 
  40-50 0.0 0.0 
  51-60 0.0 0.0 
  61-70 23.7 14.2 
  Log 155.7 155.7 
  

Below

No Pine 43.0 0.0 

Above Only 
Range Gross %of Total

<40% 6.5 1.6
>70% 215.6 52.8
40-50% 2.9 0.7
51-60% 0.0 0.0
61-70% 8.5 2.1
Logged 159.3 39.0
Non-Pine 15.8 3.9
 408.7 100.0
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Figure 2. Distribution of Forest Types for Rock Lake (R1) 

Above & Below 
Range Gross %of Total 
<40% 29.8 3.3
>70% 475.7 52.0
40-50% 2.9 0.3
51-60% 0.0 0.0
61-70% 32.3 3.5
Logged 315.0 34.4
Non-Pine 58.8 6.4
 914.5 100.0

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

53%

0%0%4%

34%
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51-60%
61-70%
Logged
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Forest Cover Distribution in Watershed - Above, Retained Data 
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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) 

 
 
 

Retained Data: Rock Lake Area R2 
BASIN BAND PL_BAND Gross Net Area 

Rock Creek (Sub-basin R2) <40 14.0 0.0 
 >70 392.1 382.3 
 40-50 13.7 1.6 
 51-60 5.9 2.4 
 61-70 0.7 0.4 
 Log 157.4 157.4 
 

Above 

No Pine 91.9 0.0 
 <40 107.4 0.0 
 >70 386.3 386.3 
 40-50 11.5 0.7 
 51-60 9.5 3.8 
 61-70 99.6 59.7 
 Log 121.0 121.0 
 

Below 

No Pine 40.3 0.0 

Above Only 
Range Gross %of Total 
<40% 14.0 2.1
>70% 392.1 58.0
40-50% 13.7 2.0
51-60% 5.9 0.9
61-70% 0.7 0.1
Logged 157.4 23.3
Non-Pine 91.9 13.6
 675.7 100.0
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Figure 4. Distribution of Forest Types for Rock Lake (R2) 
 
 
 
 

Above & Below 
Range Gross %of Total 
<40% 121.4 8.4
>70% 778.4 53.6
40-50% 25.2 1.7
51-60% 15.4 1.1
61-70% 100.3 6.9
Logged 278.3 19.2
Non-Pine 132.2 9.1
 1,451.2 100.0

Forest Cover Distribution in Watershed - Total, Retained Data 
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total area that will impact the hydrology will total ~94.5% of the entire snow sensitive 
zone. For the total sub-basin past harvesting plus stands with mature pine >40% 
account for 90.2% 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 ~66% would increase the 50-year peak flow 
by approximately 31.5% from the SSZ.  For area R2 an EC of ~52% would increase the 
50-year peak flow by approximately 24.5% 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 53% has >70% pine. 
For area R2 61% of the area has pine leading of which 58% has stands with >70% pine. 
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. The associated percentage value 
has a 50% reduction factor applied to compensate for the standing timber plus any 
secondary structure. The data in Table 5 has been extracted from the Tables 3 and 4 
that are provided in Appendix B. 

 
Table 5. 

ECA for Past Harvesting and for Loss of Mature Pine 
 

Watershed Unit 
Snow Sensitive 

Zone Area        
(ha) 

Harvested ECA 1    

(ha)(%) 
 Mature Pine2     

(ha)(%) 

Combined  

ECA 

(%) 

Rock Lake (R1)  914.5 159.3/39.0 227.0/12.4 51.4 

Rock Lake (R2) 1,451.2 1,57.4/23.3 412.4/14.2 37.5 
 

1. ECA includes all past harvesting. 
2. The area is a gross value for Pl polygons >40%. The % value represents a 50% reduction in the ECA to 

compensate for the effects of standing timber + secondary structure. 
 

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 ~39% to ~51% and for area R2 the ECA 
would increase by ~23% to ~37%. The 50-year peak flow would increase by ~24% for 

                                            
5 Extension Note 67, Schnorbus et al, Ministry of Forests, Forest Sciences Program, 2004 
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area R1 and 18% for area R2. For R1 the peak flow hazard would increase from low to 
the moderate even if no pine is salvaged. For R2 the peak flow hazard would remain low. 
[For this area peak flow increases in the 25%+ 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.]  
 
To appreciate the potential hydrologic impacts of salvage harvesting, if for example 50% 
of the area of mature pine in the SSZ was salvaged, the post harvesting ECA for the SSZ 
in R1 would increase to approximately 58% and for R2 to 45%. These ECAs could result 
in the 50-year peak flow increasing by ~28% for R1 and 22% for R2 that would not 
change the peak flow hazard for R1 but would increase the it for R2 to moderate.  
 
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.  
 
 

3.0 RECOMMENDATIONS REGARDING RETENTION PLAN 
 

 When planning salvage logging priority should be given to those areas with pine 
>70% in the SSZ.  

 The stands with pine >40% but <70% account for 5.5% of all the pine or 
approximately 11 ha out of the 227 ha of stands with pine leading in R1 and ~16% 
or 23 ha in R2. As a result there are very limited options for salvage logging other 
than leaving stands since the pine >70% accounts for nearly all the pine leading 
stands.  

 Consideration should also be given to leaving stands along streams and around 
wetlands and lakes. 

 In-block roads should be temporary roads and rehabilitated as soon as possible 
following harvesting. 

 
 
 

 
 
D.A. Dobson, PEng 
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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
2/20/07



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
2/20/07




