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WATER ALLOCATION PLAN: QUENNELL-HOLDEN 4-21-20 
 
 
1.0  Introduction 
 
The two primary program goals related to the Water Management Program's water 
allocation process is to ensure comprehensive planning for water use and to protect both 
licensed rights and instream uses of water. In order to achieve these goals the following 
policy and direction is required: 
 
 
Regional Policy: 

The region shall be subdivided into watershed areas and a water allocation 
plan shall be prepared for each watershed area. 
Water licence decisions will be made in accordance with approved plans. 

 
 
Water Allocation Plans are a means for identifying water demands and ensuring that water 
use is compatible with the goals of a sustainable environment. The plans are intended to 
replace or reduce most Water Licence Application Reports by pre-defining specific 
allocation directions and decisions. 
 
 
The plans shall give directions regarding further water allocations by assessing the 
following: 

- surface water resources available; 
- in stream requirements for fisheries, water quality, recreation and other uses; 
- existing and potential water demands. 

 
In the development of Water Allocation Plans, referrals are made to other agencies for 
input and information (Federal & Provincial Fisheries, and the Water Management's 
Water Rights & Hydrology Sections in Victoria). 
 
The Quennell-Holden Water Allocation Plan is the first plan completed for the Water 
Management Region 01 - Vancouver Island. 
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2.0  General Watershed Information 
 
 The Quennell-Holden Lake watershed area is located on the eastern coast of 

Vancouver Island, south of Nanaimo and north of Ladysmith Harbour. The 
Allocation area (Figure 1) is 5254 hectares and included the Chemainus Indian 
Reserve at the southerly end and the Harmac mill site at the north. Most of the land 
is rural and forested, with small farms and pockets of subdivisions (North Cedar, 
Boat Harbour and Yellowpoint).  

 
It is a low lying area with the highest elevation at 93 m and the median elevation at 
42 m. The main watershed covers 63 % of the Allocation Plan area or 3443 
hectares and includes the  two main lakes, Quennell and Holden. Several smaller 
watersheds are associated with Greenway, Priest and Long Lakes.  There is no 
main river flowing through this Water Allocation Plan area, the streams within the 
watershed connect most of the major lakes together and they all appear to go dry 
during the normal low flow period, July to September.. 

 
 The percentage of lakes within the watershed area is approximately 5 %, with the 

two largest lakes, Quennell and Holden having surface areas of approximately 120 
ha and 38 ha respectively.  

 
 The number of water licences is broken down and categorized as follows:  
 
  Irrigation  22 % 
  Domestic 71 % 
  Industrial  7 % 
 
 A review of the groundwater conditions in the Long Lake/ Priest Lake area was 

completed by Ministy Of Environment, Groundwater Section in 1986, Appendix (A). 
 The majority of wells in the area are constructed in bedrock.  There are variations 
in the wells, with some areas indicating poor quality ( sulphur smell ) and others with 
limited capacity, especially in the summer months. 

 
 The possibility exists that the Holden Creek valley contains an aquifer which may be 

quite productive. 
 
 Quennell Lake is used extensively for recreation- water skiing, canoeing and fishing. 
 
 A Water Quality study is planned on Quennell Lake by provincial water quality 

branch and the Federal Government. It is assummed this study will begin in 1992 
and will investigate options to increase water quality in the lake. 
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3.0  HydrologyHydrology 
 
 3.1  Hydrometric Data 
 
  There are no long term hydrometric stations within the Holden/Quennell 

watershed. The limited data and observations are as follows: 
 
   3.1.1  Quennell Lake water levels - WSC station #08HB055 
 
  As shown in Appendix (B1), water levels were recorded during the April-

October period for the years 1976 to 1980 inclusive.  
 
  3.1.2  Observation of Quennell Lake outflow to Holden Creek 
 
  In 1978, Mrs. M. Haley reported that there is no flow from the Quennel Lake 

outlet to Holden Creek from the end of March to late December or early 
January. During a year of exceptionally heavy rainfall, the flow may 
commence in late November and continue until early April. 

 
  3.1.3  Holden Lake water levels - WSC station #08HB071 
 
  As shown in Appendix (B2), water levels were recorded during the April-

October period for the years 1980 and 1983 to 1985 inclusive. 
 
  3.1.4  Holden Creek streamflow 
 
  Only one measurement was taken at an unknown location on Holden Creek. 

On May 21, 1980, the flow was 0.466 cfs. 
 
   3.1.5  Priest Lake water levels - WSC station #08HB066 
 

Hydrometric Station #08HBB07 was established by the Hydrology Section, 
Victoria in June, 1980 and streamflow was measured from June, 1980 to 
September, 1982 inclusive. This data was collected and approved internally, 
but was not accepted by Water Survey of Canada for publication. Results are 
shown In Appendix (B2). The minimum discharge for 1980, '81, & '82 was 
0.010 m3/s, 0.017 m3/s, & 0.016 m3/s respectively. 
 
At the beginning of September, 1991, measurements were taken by the 
Regional office at the same location as the discontinued station mentioned 
above. The results are shown in Appendix (B3). The initial streamflow was 
0.009 m3/s after an August of high precipitation. However, with a lack of 
rainfall over the next few months, the streamflow steadily decreased to zero. 
"No flow" conditions remained for the month of October. 
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3.1.6 Unnamed tributary to Holden Creek 
 

While Holden Creek flow ceased at the beginning of October 1991, a small 
creek located 20 metres downstream of Stn. 08HBB07l continued to flow 
throughout October. The flow on October 10, 1991 was 0.0004 m3/s. 

 
3.1.7 Priest Lake water levels - WSC station #08HB066 
 
As shown in Appendix (B4), water levels were recorded for January - 
December, 1979. 

 
 3.1.8  Observations at Priest Lake outlet 

 
  Date   Reported by  Observations 
11/21/68  W.D. Lasell    no outflow in summer 
09/19/69  W.D. Lasell  no outflow in summer 
11/30/70  W.D. Lasell  no flow at time of inspection 
05/17/73  W.D. Lasell  seasonal flow only 
11/19/73  D. Williams  no outflow at time of inspect 
11/04/74  D. Williams  nil at inspection 

 
 
   3.1.9  Streamflow measurements on Priest Creek 
 
  As shown in Appendix (B5), gauge heights were recorded at a station 

identified as #08HB B05 on Priest Creek. Although a site description or stage 
discharge curve were not provided, the data sheet does show that flow 
ceases between April and November. 

 
 3.2 Streamflow Estimates 
 

3.2.1 Low Flow Conditions 
 
From the observations and measurements shown in Section 2.1, the 
streamflow ceases within the Quennell-Holden Water Allocation Plan area 
during the dry season. The streamflow during low flow conditions shall be 
considered zero for all creeks within this allocation plan. 
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 3.2.2 Annual Volume Available 
 

Due to the lack of long term measurements in this watershed, the annual 
volume of water available in the basin was calculated by two methods - by . 
regionalization of the flow characteristics from nearby gauged streams and 
by calculating runoff volume from annual precipitation. 
 

 
  3.2.2.1 Regionalization Method 

 
  Data on several nearby gauged basins were compiled and are shown 

in Table (1) (page 4). Three stations (Millstone R. & Bings Cr.) were 
monitored year round and two stations were only monitored for the 
summer months (French Cr. & Glenora Cr.). 

 
By plotting a regional curve of the mean discharges versus drainage 
areas for nearby gauged basins, an adequate relationship was 
developed and shown in Figure (2). For the 34.43 km2 Quennell-
Holden basin, the winter (October - March) mean flow was estimated 
at 1. 81m3 /sec and the summer (April - September) mean flow was 
estimated at 0.30 m3/sec. Annual mean discharge was then 
calculated at 1.06 m3/sec. Therefore, by regionalization, the annual 
volume available for the Quennell-Holden drainage area may be 
estimated at 33,500 dam3. 

 
   
  3.2.2.2 Precipitation Method 
 
  The nearest Precipitation station is located at Cassidy Airport, with 33 years 

of record.  The annual precipitation (PPT) is 1103.6 mm. 
 
  The monthly PPT in mm is as follows: 
 
 

JAN 177.5 JUL 22.6 
FEB 117.1 AUG 32.7 
MAR 108.4 SEPT 45.3 
APR 57.5 OCT 101.2 
MAY 38.4 NOV 161.4 
JUN 39.7 DEC 201.8 
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QUENNELL LAKE\HOLDEN LAKE WATERSHED PLAN 
DATA AVAILABLE FROM NEARBY GAUGED BASINS WITH SIMILAR CHARACTERISTICS 

 Glenora Cr near 
Duncan 

08HA056 

Bings Creek @ 
mouth 08HA016

Quennell 
Holden 

Watershed 

Millstone R 
@ Wellington 

08HB027 

Millstone R @ 
Nanaimo 
08HB032 

French Cr @ 
Coombs 
08HB038 

       
Distance from Quennell/Holden 35 km SSE 32 km SSE  18 km NW 18 km NW 57 km NW
 
Drainage Area (ha) 

2080 1550 3443 4610 8620 5830

Median Elevation (m) 130 140 42 335 - 200
 
Mean Discharge (m3/s) 

      

October-March - 0.84 - 2.58 4.07 - 
April-September 0.14 0.11 - 0.54 0.71 0.5
Annual - 0.464 - 1.56 2.41 - 
       
7-Day Avg Low Flow (m3/s)       
Mean 0.015 0.017 - 0.017 0.123 0.001
5 year recurrence 0.012 0.011 - 0 0.018 0
       
Precipitation (mm) Duncan Forestry Nanaimo A Parksville 
October-March 832.9 832.9 867.4 867.4 867.4 722.2
April-September 209.4 209.4 236.2 236.2 236.2 241.7
Annual 1042.3 1042.3 1103.6 1103.6 1103.6 963.9
 

Table 1 
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  The annual potential evapotranspiration as calculated by Air Management 
Branch, Ministry of Environment for the Nanaimo area is 526.2 mm with the open water 
evaporation at 745.0 mm. (refer to Appendix C ).   
 
  Total potential annual yield for the watershed area is: 
 
  1103.6mm x 3443ha = 37,997 dam3 or (30,791 acre feet) 
 
  Average Annual Yield minus the Potential Evapotranspiration and open water 

Evaporation is: 
  

PPT   1103.6mm x 34.43km2 = 37,997 dam3 
   minus PE     526.2mm x 32.71km2 = 17,212 dam3 

                 minus E      745.0mm x 1.72km2  =    1,281 dam3 
               ------------ 
              Total    19,504 dam3 (15,812 acre feet) 
 

Where:  PPT = precipitation 
    PE = potential evapotranspiration 
    E = evaporation 
 
  The Monthly Potential Evapotranspiration rates indicate there is a deficit 

during the April to September period, therefore, there is no excess flow 
during that time.  It is assumed then, that the yield available in the watershed 
area is only during surplus PPT periods - October to March. 

 
 
 By using different methods, regionalization and precipitation, two average annual 

volumes have been estimated - 34,000 dam3 (section 2.2.1) and 19,504 dam3 
(section 2.2.2).  Given the fact the watershed area used in the regionalization 
estimate had higher median elevations and the watershed is in a water deficit 
condition during the summer months, the conservative result of 19,504 dam3 annual 
available volume will be used for the Quennell-Holden Lake watershed.  

  
 There fore, the unit yield for this Quennell-Holden Water Allocation Plan area 

is 5.66 dam3 /ha (1192 acre feet/mi2 ) 
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 3.3 Lake Volumes Lakes Volumes 
 
 The following information has been collected from the Fisheries Branch, Ministry of 

Environment: 
 
  3.3.1 Quennell Lake 
 
  This is the largest lake within the Water Allocation Plan area, with a surface 

area of 119.8 ha and a volume of 4,159 dam3.  The mean depth is 3.5 metres 
and the maximum depth is 6.9 metres.  There are no distinct inlets to the lake 
and there are two outlet channels on the north east arm of the lake which 
connects it to Holden Lake.  The lake consists of several elongated arms and 
is generally fairly shallow and warm in the summer. 

 
  Volume minus open water evaporation1  = 3975.0 dam3 (3222.5 acre feet) 
 
  3.3.2 Holden Lake 
 
  This is the second largest lake, with a surface area of 37.6 ha. and a volume 

of 1,652.5 dam3.  The mean depth is 4.4 metres and the maximum depth is 
6.5 metres.  The lake is fairly shallow and warm in the summer.  The outflow 
is Holden Creek, which is tributary to the ocean. 

 
  Volume minus Evaporation = 1513.9 dam3  (1227.3 acre feet) 
 
  3.3.3 Greenway Lake 
 
  This is a small lake, with a surface area of 2.2 ha., and a volume of 72 dam3. 

This lake's outflow goes in both directions during the winter months, to the 
north and to the south.  The area surrounding the lake is quite flat. 

 
  Volume minus Evaporation = 63.8 dam3  (51.7 acre feet) 
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  3.3.4 Priest Lake 
 
  A small lake, with a surface area of 2.3 ha., and a volume of 109 dam3.  The 

inlet and the outlet are at the north end of the lake. 
 
  Volume minus Evaporation = 100.5 dam3  (81.5 acre feet) 
 

3.3.5 Florence Lake 
 

Florence Lake is a "man-made" lake or reservoir on Priest Creek that was 
created by construction of an unauthorized and inadequate dam. 
Unsuccessful attempts were made to have the developer responsible for 
construction of the dam (Meadowlark Developments Ltd.) remove or improve 
the works. Landowners/users surrounding the lake have discussed the 
possibility of assuming responsibility for operation and maintenance. The 
issue was unresolved at time of this report. 
 

 
 Almost all the lakes within the Quennell-Holden Water Allocation Plan area have 

beaver activity at the outlets. 
 
4.0 Instream Flow Requirements and Licensed Demand  
 
 4.1  Instream Values 
 
 Both Quennell Lake and Holden Lake are productive fish habitat.  The problem with 

maintaining fish stock is the warm water temperatures during summer caused by 
the shallow depths. However, this shallow depth also provides for very good habitat. 
 See the memo addressing this situation from Peter Law, Fisheries Biologist in 
Appendix ( D ).  Fisheries recommendation is not to allow any further withdrawal on 
these two lakes. 

 
 As the streams within this watershed stop flowing during the summer months, there 

is no minimal instream flow requirement for fisheries. 
 

Both Quennell Lake and Holden Lake have heavy recreational use. 
 
 The other lakes in the watershed should be  maintained at close to the existing 

levels for aesthetic value and for the enjoyment of those living around the lakes. 
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 4.2  Licensed Demand  
 
 Total licensed demand for the watershed is as follows: 

 
Irrigation  289.45 acre feet 

 Storage  133.6 acre feet 
 Domestic  59,600 g.p.d. (80.16 acre feet p.a.) 
 Industrial  31,500 g.p.d. (42.37 acre feet p.a.) 
 
 TOTAL per annum (subtracting Storage) = 278.38 acre feet (343.38 dam3). 
 
 
  4.2.1.  Licenced Demand for Individual Lakes 
 
 

QUENNELL LAKE 

Licenced purpose Annual  
(acre feet) 

6 mo. Apr. -Sept.    
  acre feet) 

90 day            
normal low flow     

  (acre feet) 

Irrigation 135.0 135.0 135.0 

Domestic and Industrial 
(24, 850 gpd) 

33.4 16.7 8.2 

Total 168.4 151.7 143.2 
 
 

HOLDEN LAKE 

Licenced purpose Annual        
   (acre feet) 

6 mo. Apr. -Sept.    
       (acre feet) 

90 day            
normal low flow     

  (acre feet) 

Irrigation 4.7 4.7 4.7 

Domestic and Industrial 
(5,500 gpd) 
 

7.4 3.7 1.8 

Total 12.1 8.4 6.5 
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PRIEST LAKE 

Licenced purpose Annual          
(acre feet) 

6 mo. Apr. -Sept.    
       (acre feet) 

90 day          
normal low flow     

  (acre feet) 

Irrigation 11.8 11.8 11.8 

Domestic and 
Industrial (20,500 gpd) 

27.6 13.8 6.8 

Total 39.4 25.6 18.6 
 
 

GREENWAY LAKE 

Licenced purpose Annual          
(acre feet) 

6 mo. Apr. -Sept.    
       (acre feet) 

90 day          
normal low flow     

  (acre feet) 

Irrigation 0.0 0.0 0.0 

Domestic and 
Industrial (8,000 gpd) 

10.8 5.4 2.7 

Total 10.8 5.4 2.7 
 
 
 
 4.3 Projected Demand 
 
 A large residential development including a golf course is proposed for the Boat 

Harbour area.  Preliminary plans indicate a connection to the North Cedar 
Waterworks district system.  As recommended in the North Cedar Water Study, 
April 1985 by Chatwin Engineering Ltd. ( Water Library # 8524 ), the waterworks 
district would use "wells" in the Nanaimo River flood plain or the Holden Creek 
aquifer to supply this additional demand. 
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5.0 Conclusions 
 
Given the similar characteristics of the lakes and streams within the Quennell-Holden 
Water Allocation Plan area, conclusions are considered applicable to all sources. Some 
anomalies may occur with effuent streams being recharged by groundwater, however, 
these streams are infrequent exceptions.  
 
 
The minimum streamflow during the summer months (April - September) :5hall be 
considered zero for all creeks. 
 
Due to the sensitive nature of the fisheries habitat in Quennell and Holden Lakes and the 
small volumes in the other lakes, large water withdrawals not supported by further storage 
will have an adverse affect. 
 
Watershed yield for the purpose of designing further water storage shall only be 
considered available during the 6 month October - March high flow period. 
 
The annual unit yield for this area is 5.66 damJ/ha (1192 acre feet/mi2) 
 
6. 0 Recommendations 
 
 6.1  Licencing 
 
 All streams are to be noted as fully recorded. 
 
 No further licencing for any purpose ( for use during April - September) shall be 

recommended on any creek unless fully supported by storage. 
 

Only domestic (household use) licences will be recommended on any of the lakes. 
 

Any applications for an increase in storage on any of the lakes, or proposal for 
changes to the existing storage, must address the concerns of the other users 
including fisheries & recreation) and of the surrounding property owners. The onus 
will be placed on the applicant to reach a mutually agreeable position with 
concerned parties. 

 
Florence Lake: no further water licences shall be allowed until the responsibility for 
operation and maintenance of the dam is resolved. 
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If an applicant claims that the source is an anomaly to the conclu" ions presented in this 
Water Allocation Plan, the onus wil be placed on the applicant to prove that unrecorded 
water is available. 
 
 
6.2  Technical and Inventory  
 
Gauges on Quennell Lake and Holden Lake should be established to help determine the 
annual acceptable lake levels for all users in the future. Gauges are also required to assist 
in water quality and fisheries studies. 
 
Low flow measurements in the Holden Creek basin should be continued as this area is a 
potential source of water for proposed developments. 
 
This Water Allocation Plan should be re-evaluated in 10 years, or when there is any major 
development within the plan area. 
 
Water Rights maps should be updated to indicate the area of the watershed boundary for 
any future applications. 
 
The Point of Interest (POI) database should be updated to note all sources within the plan 
area as being fully recorded according conditions provided in this Quennell-Holden Water 
Allocation Plan. 
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Province of
British Columbia

Ministry of

Environment
WATER I.ANAGEI.ENT
BRANCH

~

MEMORANDUM

To: Dr. J .C. Foweraker, Head
Groundwater Section
Water Management Branch

Date:

Our File:

March
92 G4

18,1986

Re: Woodlot Licence 003

As requested by Mr. B. Hollingshead, Regional Water Manager, a

revi ew has been undertaken of avai 1 abl e i nformati on on groundwater
condi ti ons in the vi ci ni ty of the lands associ ated wi th the above.
Comments have been requested on the potential impact of logging on

groundwater quantity and quality on adjoining areas. The areas in which

logging is proposed are shown in Figure 1 and include Crown lot 113 (Area

A), Srown lots 50, 111, 115 and 124 (Area B), and private lots 11 and

100. Available well records on file with the Groundwater Section,

existing geologic reports and air photographs were examined for the

preparation of this report. Areas downslope of the proposed logging

activities, which may be potentially impacted are shown in Figure 1. The

downslope areas were delineated on the basis of topographic and surface

waterdrai nage consi derati ons.

GEOLOGY

Area A

Available geologic mapping (Muller and Jeletzky, 1970) indicates
thi s area is underl ain by sandstone and conglomerate of the Upper

Cretaceous, De Courcey Formati on. These rocks di p gently towards the

northwest and form a series of alternating northwest to southeast

trending bedrock ridges and linear depressions. Priest Lake, Long Lake

and a number of smaller ponds and swamps occur within these depressions.

'l~.
. . . /2 .
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Northeast-southwest trendi ng 1 i neaments probably reflecting fractu re
planes in the bedrock and northwest-southeast striking lineaments

probably reflecting bedding planes (Figure 2) are evident on air

photographs covering the area. Areas downslope are also underlain by the

same rock types. According to available surficial geology mapping

(Halstead, 1963) a varied stony, loamy and clayey marine veneer commonly,

less than 1.5 metres in thickness mantles the bedrock. Alluvial deposits

of gravel, sand, silt, clay and pea.t are also found within the Long Lake

and Priest Lake depressions.

Area B and Private Lots 11, 100

These lands are unaerlai n for tne most part oy sancstone ana

conglomerate of the Je Cúurcy r"orrr.ation (Muller and Jeie:zKY, 1970).
Shale, siltstone and sanastone of the Cedar District Formation and the

Northumberland Formation have also been mapped along the western slope of

the Woodley Range facing Ladysmith Harbour and in Lot 11 respectively.

These strata strike northwest to southeast and dip gentlytöwards the

northeast. The number of northeast-southwest strik i n9 1 i neaments
probably reflecting fracture planes in the bedrock are eviaent on air

photographs coveri ng the area. One major 1 i neament through lot 111 has
been mapped by Muller and Jeletzky (1970) as a fault 

(Figure 3).

Halstead (1963) shows the higher elevations (above 90 metres) of the

Woodley Range locally covered by thin (less than 1.5 metres thick)

deposits of marine veneer comprised of gravel and sand overlying bedrock.

The eastern fl ank of the Woodl ey Range 
between the 90 and 60 metre

elevations is however mantled by marine gravels and sand overlying ground

moraine deposits of till with lenses of gravel, sand and silt. Below the

60 metre el evati on contour cl ayey mari ne deposi ts up to 1S metres in

thi ckness overl ; e bedrock. Further eastward and downs lope of the
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proposed logging area a varied stony, loamy and clayey marine veneer less

than 1.5 metres in thickness mantles the bedrock.

GROUNDWATER CONDITIONS

Availab.le well record data on file indicates that the majority of

domestic wells in the region are constructed in bedrock. Fracture. zones

and 1 i thol ogi c contacts consti tute the major water-produci ng zones in the
. bedrock. . Wi despread fractu ri ng in the bedrock appears to be more
important than individual major fault zones in governing the regional

availability and movement of groundwater. Some faults may act as

relative barriers to groundwater flow and can be associated with poor

quality (saline) groundwaters. Locally shallow dug wells, completed in

low lying areas within the unconsolidated deposits may also yield

domestic supplies. Wells and springs reported to occur downslope of the

proposed logging areas are shown in Figure 1 and listed in Tables 1 and

2. Coordinate locations for these sites are from water well location

maps on file with the Groundwater Section. Table 1 indicates, there are

forty-nine reported domestic wells situated downslope of Area A (DL113).

Reported well depths range from 3 to 122 m. Twel ve well s are reported. .
east of Area B (well depths ranging from 6.7 to 14S r.) and a further 26

. wells (well depths ranging from 9 to 138 m) are reported along the
southwesterly facing slope of the Woodley Range along Ladysmith Harbour

(Figure 1). The majority of reported well yields are generally low

((.3 Lis) although a few individual wells may yield 0.6 to 2 Lis. The

current status of these wells is presently unknown; some may not be in

use due to poor water qual; ty or 1 i mi ted capaci ty. Others for whi ch
records are not on file may also exist. A field inventory would be

required to confirm the status of these water sources.
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Groundwater supplies for many residents, particularly in the area

north of Yellow Point and along the north shore of Ladysmith Harbour may

be marginal due to limited well capacities, variations in water quality

and si gnificant well density. Water conservation measures in these areas

may be required for some residences during the late summer months.

Regionally areas of groundwater recharge and discharge have been

recognized in terrains underlain by the Nanaimo Group. Generally upland

a rea s ac t as grou n dwate r recharge areas where i nf i 1 tra ti on of
preci pi tati on and surface water sources occurs. I n these areas
groundwater levels ~ay lie several metres below the ground surface~

Water levels in topographically low lying areas are generally closer to

ground surface or unaer flowing artesian conditions indicative of
groundwater ái scharge conái ti ons. These latter areas. are generally
localized at the toe of. slopes, within valleys ~nd along coastal

shorel i nes.

Based on available water level data and topographic considerations

the proposed 1 o~gi ng areas appear si tuated for the most part in

groundwater recharge areas. Areas below the 40 metre contour elevation

~ appear to 1 ie within groundwater discharge areas.

Available groundwater quality analyses in the vicinity of Woodlot

licence 003 are listed in Table 3. From the limited data available and

Known water quality variations elsewhere in wells completed in the

Nanaimo Group it is expected that groundwater quality would vary locally

both areally and with depth. Coastal wells along Ladysmith Harbour and

Stuart Channel may be subject to sea water intrusion resulting in
elevated concentrations of sodium and chloride. Locally high iron
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concentrat ions and sul phurous smell i ng groundwaters may be a problem at
certain times of the year (late summer"months).

POTENTIAL EFFECTS OF PROPOSED LOGGING ACTIVITIES

The effects of loggi"ng on groundwater quantity and quality are

difficult to quantify. Removal of a large portion of timer from a

watershed often leads to increased annual runoff due to the reduction in

evapotranspi rati on. Effects on ground-water regi mes however are 1 i ttl e
understood. An increase i nannual runoff mi ght i!Tp ly reduced groundwater

recharge but it is generally found that there is an increased component

of "subsurface di scharge (groundwater inflow) to streams which waul d

suggest increased çroundwater recharge. Availabie long-term (10 yearì

water level aata from bearock observation well:5 in fractured bearcck

aquifers in tne southern coastal region of British Columbia (Kohut et al,

1984) indicate groundwater levels respond cycl.ically on a seasonal basis
to cl imati c vari ati ons. Groundwater recharge (i nfi ltrati on of preci p-
itation to the" groundwater regime) occurs as water levels rise in

response to fall and wi nter preci pi tati on. Thereafter waterl evel s

decline during the dry summer months.

Due to the relatively thin soil cover in Areas A and B (including

the associated private lands) and the limited storage capacity of the

bedrock, extensive removal of forest cover and soil disturbance (road,

skid trails, etc.) in upland areas may have a noticeable effect on

groundwater recharge. Where forest cover and undi sturbed soil condi ti ons
are present this likely contributes to sustaining the period during which

groundwater recharge occurs duri n9 the wi nter months. Wi th forest cover
removal and soil disturbance, water levels in the bedrock might be

expected to ri se more rapi dly in response to fall-wi nter preci pitati on.
Wi th reduced moi sture retention capaci ty of the materi al s overlyi ng the
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bedrock, this may then be followed by a relatively early recession of
o water levels during the dry summer months. The net effect could be

greater seasonal extremes with higher water levels during the winter

months but possi bly lower water level s occurri ng somewhat earl i er auri ng
the summr season. Low water level s duri ng the late summer months can be

accompanied by a deterioration in I'ater quality during these periods.

Where well supplies are already marginal the situation could be
aggrava ted.

The magnitude of any effects of 1 099i ng on the grounGwater regi me,

however, on an annual basis, will aepenci upon the relative loca.t;on and
area logged, r.ethoas of logginS' ana climatic variations. Accoraing to

tne ~'ianaçement and 'i'orkir.s plan, (Sarker, 1985), it is indicatec that

apDro;toimately 8 percent of tne total area of 398 nectares r.ay be

clearcut with clearcut opening sizes normally limited

the proposed annual cut of 1350 m3 this would

approximately 6 hectares to be logged each year.

to 7 ha. Based on

be equivalent to

In consideration of thelirritations on clear cutting, aesignated

areas for clear cutting and magnitude of the annual cut, it would appear

unlikely that these logging activities during the five year term of the- 0
plan would have a major impact upon the groundwater regime and existing

wells, providing natural drainage features are not appreciably altered.

Suitable undisturbed buffer areas adjacent to surface water bOGies and

along the southwesterly facing slope of the Woodley Range along Ladysmith

Harbour shoul d be consi dered.

SUMMARY AND CONCLUSIONS

Groundwater from bedrock well s and shall ow dug well s are an

important source of water supply for residents situated downslope of the

proposed logging areas. Well density is significant particularly along
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the northern shore of Ladysmith Harbour and north of Yellow Poi nt.
Available supplies in these areas may be marginal due to limited well

capacities, variations in water quality and well density. Water

conservation measures may be required during the late summer months. The

proposed 1 oggi n9 areas are si tuated for the most part wi thi n groundwater

recharge areas whi ch supply bedrock aquifers downs lope. The proposed

methods of logging and limited annual cut however, would probably not

have a major impact upon the groundwater regime and exi sti ng well s
providing natural drainage courses are not altered. Undisturbed buffer

zones adjacent to surface water bodies and along tne southwest facing

slope of the woodley Range along Ladysmith Harbour are recommended.
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