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NICKLEN CREEK SUB-BASIN  
(HARRIS CREEK WATERSHED) 

CUMULATIVE HYDROLOGIC IMPACT ASSESSMENT OF MOUNTAIN PINE 
BEETLE INFESTED STANDS AND PROPOSED RETENTION PLAN 

             
 

SUMMARY 
 
 The current (December 31, 2006) peak flow hazard for the SSZ in the Nicklen sub-basin 

assuming that there was no beetle infestation in the watershed was estimated to be low 
based on an ECA of 26%.  

 The estimated peak flow hazard for the SSZ assuming that all the mature pine was to die 
would increase to high assuming an ECA of 66%. 

 The peak flow hazard would be high if all the mature pine was to die and there was no 
salvage harvesting. 

 The proposed salvage harvesting in the retention plan would result in an ECA of ~69% but 
would not change the high peak flow hazard if all the mature pine was to die. 

 The proposed salvage plan combined with early replanting of the salvaged areas would result 
in a projected ECA in 30-years (2036) of ~26% (about the same as it is in 2006 assuming no 
beetle) as compared with an ECA of 41% for the do nothing scenario. 

 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. 

 There will likely be degraded water quality in lower Duteau Creek as a result of increased 
channel instability and bed load transport as peak flows increase with the loss of forest cover. 
 
 

1.  INTRODUCTION 
 
Nicklen Creek is a tributary to Harris Creek. The watershed drains to the north off the 
Aberdeen Plateau then northeast to its confluence with Bessette Creek near Lumby. The 
Nicklen sub-basin has a watershed area of approximately 3,403 ha [refer to Map 1 – 
Appendix A].  Flows in the Harris Creek are a concern to the Department of Fisheries and 
Oceans since several species of salmon spawn in the upper reaches of Bessette Creek and 
also utilize the reaches for rearing. There has been a history of mountain pine beetle 
infestations in the Nicklen sub-basin since the 1980s but the current infestation is projected 
to kill most if not all the remaining mature lodgepole pine. 
 
This report has been prepared for Tolko Industries Limited (Tolko) to update the Nicklen 
Creek sub-basin ECAs and assess the potential hydrologic impacts of the loss of forest cover 
as a result of the expansion of the mountain pine beetle. In 2005 a hydrologic review of the 
Harris Creek watershed was completed for the BC Timber Sales that holds timber licenses 
over the watershed except the Nicklen sub-basin. 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 the proposed salvage plans prepared by BCTS. The Nicklen sub-
basin was included in that review. 
 
The loss of the mature lodgepole pine in the Nicklen Creek sub-basin will affect the sub-basin 
hydrology due to the loss of canopy and related decrease in evapotranspiration combine to 
increase water yields as the mature lodgepole pine is killed by the mountain pine beetle. The 
area of particular concern from a hydrology perspective is the snow accumulation zone (SSZ) 
in the upper watershed area. This area is the source for the spring freshet and peak stream 
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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. The snow sensitive zone for the purposes of this assessment is defined as the upper 
40% of the watershed area. 
 
Tolko provided the data used to carry out the hydrologic assessments for the sub-basin 
including the proposed retention plan. Field inspections were completed of selected roads 
and channel reaches in the fall of 2006. This data in conjunction with the retention plan was 
used to estimate the potential impacts of the proposed salvage logging.  

 
The terrain in the upper watershed is generally benign gently rolling plateau with no evidence 
of instability. The main stem flows through a deep, steep valley to its confluence with Harris 
Creek. The soil erosion hazard is considered to be low on the upper plateau area. Although 
channels are typically stable on the upper plateau 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 in 
the upper watersheds dies.  
 

2.  ASSESSMENT 
 

2.1 Current Watershed Condition 
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. For the SSZ, the current ECA based on past harvesting is estimated to 
be 26.0% for the sub-basin. The ECA for the SSZ of 26% translates into a low peak flow 
hazard. The total sub-basin area harvested to December 31, 2006 totals 1,268.1 ha (37.3 % 
of the area). For the sub-basin the current ECA is 22.9% that is also a low peak flow hazard. 

 
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)(%) 

Nicklen Creek 

Sub-basin 
3,403.1 1,268.1/37.3 778.3/22.9 448.8/21.0 329.5/26.0 

 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. 
 

 
2.2 Field Inspections 
The field review of the Nicklen Creek sub-basin was completed on October 24, 2006.  The 
emphasis was on sediment production and delivery to streams along roads and at stream 
crossings as well as general mainstem stream channel condition. In addition, general 
observations of road prism condition and other concerns identified were noted. Maps 
supplied by Tolko were utilized to identify inspection sites and to locate areas of recent 
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forest development in the watershed. 
 

Six sites including stream crossings and road sections were assessed within the sub-basin 
along the Nicklen Creek Road, Goat Road, Hope Road and Harris-Beetle Road. The following 
is a summary of the stream sites visited. Photographs are provided in Appendix B. 
 
Site 1 
Site 1 is located on Nicklen Creek at the Nicklen FSR Crossing near CP 689 LV1019 
approximately 1.8 km from the confluence with Bessette Creek. At this location an old wood 
bridge has collapsed into the creek (Photos 1 and 2). Stream widening and localized bank 
erosion has occurred directly downstream of the collapsed structure. Recreational vehicles 
are using a ford on the downstream side of the structure to cross the creek (Photo 2). The 
approaches on the road are re-vegetating and were not a sediment source. 
 
At 100 m downstream the stream flows through a U-shaped gully, with a 15 m floodplain 
(Photos 3 and 4) and appears stable to slightly aggraded with cascade/pool morphology. 
Bed materials consist of gravel/cobble/and sand, moss was noted on larger cobbles and one 
side channel bar was noted. Large woody debris was present and functioning. 
 
At 70 m upstream of the crossing the stream channel was more confined with a similar 
morphology (Photos 5 and 6). Bed materials were similar but with a higher cobble 
component. Large woody debris was also present and functioning with side channel bars 
behind the wood. 
 
Site 2 
Site 2 is located on Nicklen Rd near CP LV1020. The 12-inch culvert at this location is 
partially obstructed due to bank seepage and cattle activity (Photos 7 and 8). A cattle drift 
fence is preventing cattle access to Nicklen Creek that is approximately 100 m downslope. 
 
In general the Nicklen Creek Road, within the sub-basin, is in fair condition. The road was 
rough with surface erosion evident however delivery potential was considered low. Some 
temporary deactivation was identified but were typically shallow structures.  

 
Site 3 
Site 3 is located on Nicklen Creek at Goat Road directly below Nicklen Lake. At this location 
low to moderate quantities of sediment are being delivered to the stream from the road 
prism (Photos 9, 10 and 11). 
 
Below the crossing, the channel was moderately aggraded becoming more stable with 
distance from the crossing. The bed material was gravel/sand with some cobbles. It should 
be noted that the sand component also decreased with the distance downstream. Small side 
channels identified closer to the crossing were caused by blowdown and other LWD (Photos 
12 - 15). Upstream of the crossing the stream flows through a more open area (Photos 16 
and 17). Bed materials consisted of gravel/cobbles/and sand and banks were grass covered. 
 
Site 4 
Site 4 is located on a closed road at Nicklen Creek directly below Goat Mountain Lake. The 
crossing structure has been removed however the sill logs are still in place (Photo 18). 
Sediment delivery from the road prism was considered low.  
 
Above the road crossing cattle have accessed the stream and trampled the banks up to 
100 m upstream (Photos 19 and 20). The stream channel appears moderately aggraded as a 
result. 
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Approximately 70 m downstream of the crossing the channel appears slightly aggraded with 
cascade/pool morphology. Bed materials were cobble/gravel with sand bars behind LWD and 
in side channel bars (Photos 21 and 22). No cattle activity was noted downstream of the 
crossing. 
 
Site 5 
Site 5 is located on Nicklen Creek at the Hope Road bridge crossing downstream of site 4. At 
this location cattle have accessed the stream on the downstream side of the bridge and 
have impacted the stream channel (Photos 23 and 24). 
 
Site 6 
Site 6 is located on the Beetle Harris Road at the crossing of Lily Pad Creek (below Lily Pad 
Lakes). Extensive cattle usage has impacted the stream channel (Photos 25 and 26). 
Riparian areas had been logged likely in the 1980’s.  
 
The roads in the sub-basin appeared in good condition overall. Sediment production and 
delivery were considered low along all roads traveled. No large sediment sources were 
identified. 

 
2.3 Hydrologic Impact of Loss of Mature Lodgepole Pine 
For this assessment the snow sensitive zone in the Nicklen Creek sub-basin 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 19991. 
 
The ECAs in Table 2 illustrate conditions 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 all non-
pine species have been excluded. 

 
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 
incl MPB 
(ha)/(%) 

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

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

Area 
above 

snowline 
(ha) 

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

Nicklen 
Creek 

Sub-basin 
3,403.1 2,250.8/ 

66.1 
1,761.0/ 

37.3 
923.5/ 
32.1 1,269.1 837.6/ 

66.0 

1. The area value in this column is the combined area of past harvesting (recovery modeled) + 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. 

 
In the following discussion 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. 

                                            
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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To calculate the ECA value the area has been discounted by 50% to reflect the impact on 
snow accumulation and melt in mixed stands  (>40% pine) including dead pine and with 
consideration for any secondary structure. The effective ECA value is different from the ECA 
values in Table 2 that are based on net areas of pine (as has been discussed previously). 

 
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. 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.] 
 
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 gross pine distribution is 
provided in Table 3 and Figures 1 and 2. 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. 

 
Nicklen Creek Sub-basin 
A review of Figure 1 indicates that for the SSZ past harvesting has occurred on 42.2% of the 
area, the mature pine >40% accounts for a further 46.5% of the area. Stands with pine 
<40% plus the non-pine types account for a total of only 11.3% of the area. The total area 
that will impact the hydrology is ~89% of the entire snow sensitive zone 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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Forest Cover Distribution in Watershed - Above, Retained Data 
3%

43%

1%3%0%

42%

8%

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

Table 3. Pine Distribution for Nicklen Creek Sub-basin 
 

BAND PL_BAND Gross Net Area 
<40 38.2 0.0 
>70 535.3 491.4 

40-50 12.9 5.2 
51-60 40.5 16.2 
61-70 0.8 0.5 
Log 536.1 536.1 

Above 

No Pine 105.3 0.0 
<40 190.9 0.0 
>70 440.8 400.0 

40-50 8.5 3.4 
51-60 50.5 20.2 
61-70 90.7 54.4 
Log 733.7 732.0 

Below 

No Pine 618.7 0.0 
 
 

Figure 1. Forest Cover Distribution for the SSZ in Nicklen Creek Sub-basin 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Above Only 
Range Gross %of Total 
<40% 38.2 3.0
>70% 535.3 42.2

40-50% 12.9 1.0
51-60% 40.5 3.2
61-70% 0.8 0.1
Logged 536.1 42.2

Non-Pine 105.3 8.3
 1,269.1 100.0
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For the total sub-basin, referring to Figure 2, past logging plus the pine leading stands 
account for approximately 72% of the sub-basin with the stands with <40% mature pine 
plus the non-pine stands accounting for ~28% of the sub-basin. 
 
As stated previously the effective ECA for all pine leading stands >40% were assigned an 
ECA of 50% of the actual area. The “effective” ECAs for this sub-basin assuming all the 
mature pine dies would be ~49% for the SSZ and 40% for the entire sub-basin. 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 known 
channel conditions. Based on the results reported in the extension note, an ECA of 49% 
would increase the 50-year peak flow by approximately 23% for the SSZ that would 
represent a high peak flow hazard whereas an ECA of 40% would increase the 50-year peak 
flow by approximately 19% for the sub-basin that would represent a moderate peak flow 
hazard for the sub-basin.  
 
Table 4 summarizes the ECAs for Tolko’s 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%. The associated percentage value has a 50% reduction 
factor applied to compensate for the standing timber plus any secondary structure. The data 
in Table 4 has been extracted from Figure 1. 
 

Table 4. 
ECA for Past Harvesting and for Loss of Mature Pine in Snow Sensitive Zone 

 

Watershed 
Unit 

Area above 
snowline 

(ha) 

Current ECA 
above 

snowline1 
(ha)(%) 

Effective ECA 
due to Pine 
Mortality 

(Gross Area) 
(ha)(%) 

Combined 
ECA 
(%) 

Nicklen Creek 
Sub-basin 1,269.1 329.5/ 

26.0 
589.5/ 
23.22 

919/ 
49.2 

1. ECA includes all past harvesting. 
2. The area value here is the gross area of all polygons with mature pine >40% only and the % value is 

based on a 50% reduction of the area to account for the hydrologic effects of a mixed stand + the 
standing dead pine + secondary structure.  

 

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

7%

29%

1%

3%
3%36%

21%

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

 
 
 
 

Figure 2. Distribution of Forest Types for Nicklen Creek Sub-basin  
 
 

Range 
Area 
(ha) 

%of 
Total 

<40% 229.1 6.7%
>70% 976.1 28.7%

40-50% 21.4 0.6%
51-60% 91.0 2.7%
61-70% 91.5 2.7%
Logged 1,269.9 37.3%

Non-Pine 724.1 21.3%
 3,403.1 100.0%
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Hydrologic Impacts of Proposed Retention Plan 
 
 
Assumptions: 
The following assumptions have been made when considering the hydrologic impacts of the 
proposed retention plan: 

 
1. Grey attack stands have a similar impact on the hydrology as a clear-cut with regards 

to snow accumulation and rates of melt. This differs from the approach used in 
section 2.3 and is the result of preliminary research for the Okanagan in 2007. 

2. That the guidance in the 1999 IWAP Guidebook (Appendix 2) 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. 

 
 
 
Tolko has completed a retention plan for the Nicklen sub-basin that is summarized on the 
Nicklen Retention Plan (Appendix A – Map 2). For additional information the reader is 
referred to the Nicklen Sub-basin Retention Plan available from Tolko. 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 2.3. Detailed summaries of the retention plan 
are provided in Appendix C. 
 
Table 5 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. 
 
For the sub-basin there are ~509 ha of mature pine in the SSZ (column 4 minus column 3). 
It is proposed to salvage ~257 ha or ~51% of the stands (column 5 minus column 3). The 
final ECA for the SSZ after harvesting is estimated to be ~69% as compared to an ECA of 
66% if there was no salvage logging. (column 6 vs. 4).  

 
Estimates were made of the hydrologic recovery for the 30-years for two scenarios, if there 
was no salvage harvesting, and if the proposed salvage logging was undertaken according 
to the retention plan (Appendix D). Assuming that the grey attack stands have a similar 
hydrologic impact as a clear-cut, for the snow sensitive zone above the intake, initially the 
no salvage option would have an ECA of ~66% compared to the salvage option that would 
have an estimated ECA of ~69%. At the end of 30-years the no salvage option above the 
intake would have recovered to ~41% versus 26% for the salvage and plant option. The 
peak flow hazard would be high for SSZ in the sub-basin. 

 
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. 
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Table 5. 
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 
Harvesting1 

(ha/%) 

6 
ECA 
For 

Retention 
Plan 

(ha/%) 

Nicklen Creek 
Sub-basin 1,269.1 329.5/26.0 837.6/66.0 586.6/46.2 874.2/68.9 

1. This value includes past + proposed harvesting but does not include non-salvaged losses. 
 
Channel Impacts  
The potential increases in peak flows 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. These high flows will result in increased channel instability that will increase 
suspended sediment concentrations and bed load transport due to increased stream power. 
These impacts will continue until the channel reaches a new state of dynamic equilibrium. 
The timeframe for these changes will depend upon the magnitude of the high flows. 
 
Impacts to Stream Crossing Structures 
Increased peak flows may compromise stream crossings, i.e. bridges and culverts that were 
originally sized for the 100-year peak flow based on discharges from a forested watershed. 
Based on the expected loss of forest cover in the upper watershed it may be necessary to 
re-evaluate the design discharges for existing road crossings downstream of the pine stands 
and to replace undersized structures with appropriately sized new structures. 

 
 
3.  CONCLUSIONS 
 

- The current (December 31, 2006) peak flow hazard for the SSZ in the Nicklen sub-basin 
assuming that there was no beetle infestation in the watershed was estimated to be low 
based on an ECA of 26%.  

- The estimated peak flow hazard for the SSZ assuming that all the mature pine was to die 
would increase to high assuming an ECA of 66%. 

- The peak flow hazard that would be high if all the mature pine was to die but there was 
no salvage harvesting. 

- Since the mature pine >40% but <70% account for only 4% of the area in the SSZ and 
the pine >70% account for 43% of the area, the hydrologic impact of the loss of the 
pine >70% + the past harvesting (~42% of the area) will have the greatest impacts. 

- The proposed salvage harvesting in the retention plan would result in an ECA of ~69% 
but would not change the peak flow hazard that would be high. 

- The proposed salvage plan combined with early replanting of the salvaged areas would 
result in a projected ECA in 30-years (2036) of ~26% (about the same as it is in 2006 
assuming no beetle) as compared with an ECA of 41% for the do nothing scenario. 

- There will likely be degraded water quality in lower Duteau Creek as a result of increased 
channel instability and bed load transport as peak flows increase with the loss of forest 
cover. 
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- Stream crossings downstream of areas with significant loss of forest cover may be 
undersized. 

 
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. The potential benefits to reducing peak flow impacts and water quality 
impacts over the 30-year recovery period are significantly better for the proposed 
retention plan than if there was no salvage logging.  

- Salvage harvesting should focus initially on stands with mature pine >60%. 
- The planning of salvage blocks should consider the risk of wildfire and locating blocks to 

create fuel breaks along with past logging.  
- New roads and skid trails should be designed and constructed to minimize disturbance to 

the natural drainage patterns and sediment transport. 
- New roads required for salvage logging, with the exception of permanent mainline roads, 

should be temporary roads and rehabilitated as soon as practical following harvesting 
and returned to productive forest. 

- Stream crossing 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. 

 
 
 
 
 
 
Original signed by: 
 
D.A. Dobson, PEng, Project Engineer 
 
 
 
 
 
Original signed by: 
 
Michael Noseworthy, PGeo, EngL, Reviewer 
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Appendix A 
 

Watershed Maps 
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Photographs 
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   Photo #1 – Site #1, View of collapsing bridge on Nicklen Creek (near CP 391-LV1019) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

   Photo #2 – Site #1, Upstream view of collapsing bridge on Nicklen Creek 



 Nicklen Creek    
MPB/Hydrology Assessment 

 

520-018/26095/January 2008   

 
 Photo #3 – Site #1, downstream view of Nicklen Creek 100m downstream of collapsing                         
bridge 

  

 
   Photo #4 – Site #1, Upstream view of Nicklen Creek 100m downstream of collapsing bridge 
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  Photo #5 – Site #1, Upstream view of Nicklen Creek 70m upstream of collapsing bridge 
 

 
Photo #6 – Site #1, Downstream view of Nicklen Creek 70m upstream of collapsing bridge 
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Photo #7 – Site #2, Inlet of plugging cmp, cattle trampling. Flow from seepage/discharge 
zone 

 

 
 Photo #8 – Site #2, Outlet of 12”cmp, cattle trampling around outlet 
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  Photo #9 – Site #3, Road sediment flows to inlet on Nicklen Creek at Goat Road crossing 
 

 
  Photo #10 – Site #3, Sediment plume at culvert inlet on Nicklen Creek at Goat Road crossing 
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  Photo 11 – Site #3, Road sediment flows to outlet of culvert on Nicklen Creek at Goat Road 
 

 
  Photo 12 – Site #3, 100m below crossing of Nicklen Creek at Goat Road (downstream view) 
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  Photo 13 – Site #3, 100m below crossing of Nicklen Creek at Goat Road (upstream view) 
 

 
  Photo 14 – Site #3, 80m below crossing of Nicklen Creek at Goat Road (upstream view) 
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  Photo 15 – Site #3, Outlet of culvert on Nicklen Creek at Goat Road (upstream view) 
 

 
  Photo 16 – Site #3, 100m above crossing of Nicklen Creek at Goat Road (upstream view) 
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  Photo 17 – Site #3, 100m above crossing of Nicklen Creek at Goat Road (downstream view) 
 

 
 Photo 18 – Site #4, 100m upstream from crossing on closed road (below Goat Mountain Lake) 
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Photo 19 – Site #4, 100m upstream from crossing on closed road (below Goat Mountain 
Lake) 

 

 
Photo 20 – Site #4, Crossing structure removed, sill logs still in place, Road closed 
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   Photo 21 – Site #4, Upstream view of Nicklen Creek 70m below closed road crossing 
 

 
   Photo 22 – Site #4, Downstream view of Nicklen Creek 70m below closed road crossing 
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 Photo 23 – Site #5, View of crossing on Nicklen Creek at Hope Road, Cattle in area 
 

 
 Photo 24 – Site #5, Downstream view from bridge, note trampling of banks 
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 Photo 25 – Site #6, Upstream view of Lily Pad Lake Creek at Harris-Beetle Road crossing 
 

 
 Photo 26 – Site #6, Downstream view of Lily Pad Lake Creek 70m below Harris-Beetle Road 
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Appendix C 
 

Retention Plan Summaries 



Proposed Retention Plan for Nicklen Creek Sub-basin 

Region: Nicklen Creek       
            
Retained Data:           
BASIN BAND PL_BAND Gross Net Area        
Nicklen Creek <40 38.2 0.0    Above Only Above & Below 
  >70 287.0 266.3   Range Gross %of Total Gross %of Total 
  40-50 12.9 5.2   <40% 38.2 3.8% 197.3 7.0%
  51-60 39.3 15.7   >70% 287.0 28.4% 542.9 19.1%
  61-70 0.8 0.5   40-50% 12.9 1.3% 15.3 0.5%
  Log 536.1 536.1   51-60% 39.3 3.9% 87.5 3.1%
  

Above 

No Pine 97.8 0.0   61-70% 0.8 0.1% 55.8 2.0%
  <40 159.1 0.0   Logged 536.1 53.0% 1,269.9 44.8%
  >70 256.0 242.0   Non-Pine 97.8 9.7% 667.1 23.5%
  40-50 2.3 0.9    1,012.0  2,835.7   
  51-60 48.2 19.3        
  61-70 55.0 33.0        
  Log 733.7 732.0        
  

Below 

No Pine 569.3 0.0        
            
Proposed Logging Data:          
BASIN BAND PL_BAND Gross Net Area        
Nicklen Creek <40 0.0 0.0    Above Only Above & Below 
  >70 248.3 248.3   Range Gross %of Total Gross %of Total 
  40-50 0.0 0.0   <40% 0.0 0.0% 31.8 5.6%
  51-60 1.2 1.2   >70% 248.3 96.6% 433.2 76.3%
  61-70 0.0 0.0   40-50% 0.0 0.0% 6.2 1.1%
  Log 0.0 0.0   51-60% 1.2 0.5% 3.6 0.6%
  

Above 

No Pine 7.6 7.6   61-70% 0.0 0.0% 35.7 6.3%
  <40 31.8 31.8   Logged 0.0 0.0% 0.0 0.0%
  >70 184.9 184.9   Non-Pine 7.6 3.0% 57.0 10.0%
  40-50 6.2 6.2    257.1  567.4   
  51-60 2.4 2.4        
  61-70 35.7 35.7        
  Log 0.0 0.0        
  

Below 

No Pine 49.4 49.4        
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Hydrologic Recovery Tables 



Nicklen Creek 30 year ECA Report
Values in ha and %

Basin 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026Area 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Nicklen Creek Above 

CWS Intake

778.3

22.9

731.1

21.5

673.3

19.8

636.6

18.7

565.6

16.6

528.9

15.5

498.7

14.7

444.0

13.0

401.7

11.8

387.0

11.4

350.5

10.3

305.1

9.0

267.1

7.8

252.0

7.4

224.5

6.6

202.2

5.9

159.9

4.7

148.5

4.4

130.4

3.8

109.7

3.2

95.0

2.8

3,403.1 78.4

2.3

62.1

1.8

58.9

1.7

52.7

1.5

41.7

1.2

40.4

1.2

27.5

0.8

23.4

0.7

21.6

0.6

20.4

0.6
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Nicklen Creek Above Snow Sensitive Zone 30 year ECA Report
Values in ha and %

Basin 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026Area 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Nicklen Creek Above 

CWS Intake

329.5

26.0

317.0

25.0

283.8

22.4

278.4

21.9

226.0

17.8

214.6

16.9

204.9

16.1

182.7

14.4

147.4

11.6

143.4

11.3

141.0

11.1

9.4

9.4

108.2

8.5

102.0

8.0

91.4

7.2

82.4

6.5

62.2

4.9

57.3

4.5

54.2

4.3

42.8

3.4

35.0

2.8

1,269.1 31.4

2.5

30.3

2.4

28.8

2.3

22.9

1.8

18.5

1.5

18.5

1.5

16.5

1.3

15.0

1.2

13.2

1.0

12.1

1.0
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Nicklen Creek Below Snow Sensitive Zone 30 year ECA Report
Values in ha and %

Basin 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026Area 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036

Nicklen Creek Above 

CWS Intake

448.8

21.0

414.1

19.4

389.4

18.3

358.3

16.8

339.6

15.9

314.3

14.7

293.8

13.8

261.3

12.2

254.3

11.9

243.6

11.4

209.5

9.8

186.0

8.7

158.9

7.4

150.0

7.0

133.2

6.2

119.8

5.6

97.7

4.6

91.1

4.3

76.3

3.6

66.9

3.1

60.0

2.8

2,133.9 47.0

2.2

31.9

1.5

30.1

1.4

29.7

1.4

23.2

1.1

21.9

1.0

11.0

0.5

8.4

0.4

8.4

0.4

8.4

0.4
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