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1.0  INTRODUCTION 
 
The Water Management Program's goals are to sustain a healthy water resource through 
anticipating and planning for water uses. Water Allocation Plans are a means of identifying 
water demands and ensuring that water use is compatible with the goals of a sustainable 
environment. The many advantages include: 
 

1. Knowing our position in advance for standard applications (pro-active management, 
information available to applicants and public); 

 
2. Reducing our response time by having plans in place prior to applications; 
 
3. Eliminating separate studies and reports on each application (presently some 

duplication); 
 
4. Improving the consistency of our approach and decisions, regardless of individual staff; 
 
5. Replacing or reducing most Water Licence Application Reports by pre-defining specific 

allocation directions and decisions; 
 
6. Being more comprehensive in the plan than in present reports; 
 
7. And, eliminating the need for many referrals. 

 
 
 
The following regional policy was developed to provide direction: 
 
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. 

 
 
Assessments undertaken as part of the water allocation planning process include: identifying the 
surface water resources available, the instream requirements for fish, the existing and potential 
licensable water demands and providing direction regarding further water licence allocations. 
 
Input may be sought from other agencies. Referrals go to Federal & Provincial Fisheries 
agencies and to Water Management in Victoria. 
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2.0  GENERAL WATERSHED INFORMATION 
 
The Chase to Nanoose Water Allocation Plan area (Figure 1) is located on the east coast of 
Vancouver Island in and around the City of Nanaimo. For the purpose of assessing water 
supplies for allocation demands, the Plan area was divided into significant drainage areas as  
shown in Table 1 and Figure 2. 
 

Table 1   Drainage Areas 
 

 Drainage Area  Area (km2) 

   Craig Creek 11.7 

   Enos Creek  2.7 

   Strudwick Brook  5.5 

   Williams Creek  1.8 

   Dublin Gulch  8.1 

   Indian Reserve Creek  1.0 

   Knarston Creek  7.6 

   Stewart Creek  4.2 

   Bloods Creek  4.2 

   Cottle Creek  3.8 

   Departure Creek  2.4 

   Nanoose Creek 32.6 

   Bonell Creek 47.8 

   Millstone River 93.2 

   Chase River 35.3 

   Richards Creek 11.5 

   Beck Creek  6.7 

   Other Areas 51.9 
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3.0  HYDROLOGY 
 
3.1  STREAMFLOW OBSERVATIONS AND MEASUREMENTS 
 
 3.1.1  Craig Creek 
 
 Craig Creek flows in a northerly and north-easterly direction from a maximum elevation of 

500 metres to Craig Bay in the Strait of Georgia (Ocean). The total watershed area is 11.74 
km². Eikanger, Wall and Hamilton Creeks are tributaries to Craig Creek. 

 
 The following flows were observed in the Craig Creek: 
  - 1.5 cfs on March 19, 1985 at south-western boundary of DL 172 (method not 

recorded), 
  - 43,200 gpd (0.08 cfs) on July 27, 1990 at Northwest Bay road culvert (bucket and 

stopwatch), 
  - 0.24 cfs on August 27, 1986 above Northwest Bay Road culvert (6 inch modified 

Parshall flume), 
  - Average low flows of 0.3 cfs during 1992 above Northwest Bay Road (6 inch 

modified Parshall flume), 
  - Average low flows of 5.7 litre per sec. (0.2 cfs) during 1993 above Northwest Bay 

Road (6 inch modified Parshall flume) 
 
 Wall Brook flows were measured at the dam on May 8,1979 and July 27, 1990 with 66,960 

gpd (0.12 cfs) and 21,000 gpd (0.04 cfs) respectively by bucket and stopwatch. The 
upstream drainage area is 0.5 km² as planimetered from 1:50,000 topographic maps.  

 
 
 3.1.2  Enos Creek 
 
 Enos Creek originates on Nanoose Hill (elevation 250 metres) and flows through Enos Lake 

north to Ballenas Channel in the Strait of Georgia (Ocean).   
 
 Hydrometric station 08HB030 (Appendix A) on Enos Creek at the outlet of Enos Lake has 

flow records for 1962 to 1976 inclusive. The drainage area to this hydrometric station is 
1.68 km².   

 
 Enos Creek has flow measurements taken by D. Kudrick during July to December 1982 and 

July to September 1983 at Dolphin Road which record the creek as dry during August and 
September both years.  A measurement of 0.168 cubic metres per second (5.93 cfs) was 
recorded at Dolphin Road on Feb. 16, 1983 by current meter.   

 
 Hydrometric station 08HB031 (Appendix A) on Enos Lake near Nanoose Bay has water 

levels in 1962 to 1978. From these records it is noted that the lake level fluctuates 1.0 metres 
(3.28 feet) annually. 

 
 Two reports have been completed on a water supply from Enos Lake by Walker and 

Associates in June 1961 and Water Rights Branch in October 1973. 
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3.1.3  Strudwick Brook 

 
 Strudwick Brook has a drainage area of 5.5 km² as planimetered from 1:50,000 topographic 

maps.  The Engineer's report dated Oct. 10, 1958 states that this brook is dry between May 
and November each year. 

 
 
 3.1.4  Williams Brook 
 
 William Brook has a drainage area of 1.82 km² and flows north into Nanoose Bay in the 

Strait of Georgia (Ocean). There are no flow measurements on file. 
 
 
 3.1.5  Dublin Gulch 
 
 Dublin Gulch flows north into Nanoose Bay and has a drainage area of 8.1 km².  Flow 

measurements recorded for water licences (file 0365142) in Dublin Gulch are 3 cfs on 
March 13, 1974 at Highway, 0.1 cfs on September 29, 1979 below dam, and 4.5 cfs on Feb. 
27, 1980 on lot 23 Plan 29314. 

 
 
 3.1.6  Indian Reserve Creek 
 
 Indian Reserve Creek flows from an average elevation of 107 metres in a northerly direction 

into Nanoose Bay.  Measured flow reported in water licence File 0199850 on Indian 
Reserve Creek was 34,600 gpd (0.07 cfs) on September 10, 1974. Hydrometric stations 
08HB051 on Indian Reserve Creek (North Fork) and 08HB052 on Indian Reserve Creek 
(South Fork) for years 1975 to 1979 indicate average flows of 0.001 cubic metres per second 
(0.03 cfs) for the months of May through to October. 

 
 
 3.1.7  Knarston Creek 
 
 Knarston Creek parallels Indian Reserve Creek and has had a number of low flow 

measurements recorded as follows: 
  - low of 0.015 cfs in 1977 from readings through the months of July to September 

taken upstream of Superior Road, 
  - low of 1 litre per second (0.03 cfs) flumed on September 11, 1985 at Knarston Creek 

near Lantzville, 
  - Hydrometric Station 08HB040 (Appendix A) on Knarston Creek at Superior Road 

has flow readings for April to September for the Years 1970 and 1971 which indicate 
low flows of 0.001 (0.035 cfs) and 0.002 (0.07 cfs) cubic metres per second for each 
year in August. 
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 3.1.8  Bloods Creek 
 
 Bloods Creek drains from Green Lake in a northerly direction into Nanoose Bay.  Engineer's 

report on File 0310385 states that Bloods Creek was dry on August 1, 1972.  Zero flows 
were also recorded in this creek for the months of August, September and October in 1989. 

 
 
 3.1.9  Nanoose Creek 
 
 Nanoose Creek is located south of the Nanoose Peninsula and tributary to the head of 

Nanoose Bay (ocean) just north of Bonell Creek.  
 
 The watershed is approximately 10.8 km long with a maximum width of 4.3 km. The total 

watershed of Nanoose Creek to the ocean is 32.6 km2. and the watershed upstream of the 
Island Highway is 29.0 km2. The median elevation of the basin is 240 metres with the 
highest elevation on Okay Mountain at 888 metres. 

 
 Originating on Okay Mountain, Nanoose Creek meanders in a northerly direction for 

approximately 10 km. Near the Island Highway the creek turns east and flows parallel to the 
Highway for about 4 km before crossing and meandering to the ocean. 

 
 The minimum recorded streamflow at the Island Highway Bridge was 0.001 cubic metres 

per second (0.035 cfs).  During the period of continuous flow measuring (1970-72), the 
minimum monthly discharge was 0.010 cubic metres per second (0.35 cfs).  Low flow 
recording in 1992 and 1993 between July and September show minimum flows of 3.12  
(0.11 cfs) litres per second. 

 
 
 3.1.10  Bonell Creek 
 
 Bonell creek is located south of the Nanoose peninsula and tributary to the Nanoose Bay 

(ocean). The watershed is approximately 15 km long with a maximum width of 7.5 km.  The 
total watershed of Bonell Creek is 47.8 km² with 46 km² located upstream of the Island 
Highway bridge.   

 
 This creek originates at Cottle Lake then flows through Boomerang Lake and northward to 

Nanoose Bay. An unnamed creek flows through Round Lake and Kidney Lake to join 
Bonell Creek at the 295 metre elevation. Another unnamed creek rises in the southwest part 
of the watershed, flows through Okay Lake and connects to Bonell Creek at the 285 metre 
elevation. The highest elevation in the watershed is on Blackjack ridge at 920 metres.  
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 Flow measurements taken at the Island Highway bridge during the period 1959 to 1986 are 
shown in Table 2. 

 
Table 2  Streamflow - Bonell Creek @ Highway Bridge  

 

Date Discharge m3/s Agency 

Sept 12, 1959 Nil WSC 

Sept 26, 1959 Nil WSC 

Oct 13, 1960 Nil WSC 

Jan 20, 1961 2.039 WSC 

Jan 27, 1961 0.728 WSC 

Sept 18,1961 Nil WSC 

Nov 17, 1961 0.702 WSC 

Nov 23, 1961 0.532 WSC 

Feb  5, 1962 0.957 WSC 

Aug 15, 1985 Nil BCE 

Aug 27, 1986 Nil BCE 

 
 
 
 From September 1990 to December 1991, a continuous flow measuring station (08HB079) 

was installed approximately 5 km upstream of the Island highway bridge by Water Survey 
of Canada. Streamflow measuring was initiated in response to a preliminary water supply 
study (Bonell Creek Water Supply Feasibility Study, Chatwin Engineering Ltd., 1989), 
proposing the use of Bonell Creek as a community water supply for the Regional District of 
Nanaimo ( Nanoose peninsula) and the Lantzville Improvement District1. The data collected 
from this flow measuring station located above the lower gravels reaches is shown in 
Appendix A. The minimum daily flow of 0.001 cubic metres per second (0.035 cfs) was 
recorded for a total of 29 days during the 16 month period of record. The minimum mean 
monthly flow of 0.007 cubic metres per second (0.25 cfs) was recorded during July 1991.   

 
 The data confirms past observations that during the summer there is no flow in Bonell Creek 

near the Island Highway while there is flow in the upper reaches of the creek.  Near the 
Highway, the creek has a gravel bed and water flowing into this reach percolates downwards 
into the gravels and flows underground towards Nanoose Bay. 

                     
    1 The Bonell Creek Water Study was put on hold as the Regional District is pursuing the possibility of using the 
Engishman River with storage on Arrowsmith Lake to serve the area from Lantzville to Qualicum Beach inclusive. 
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 3.1.11  Millstone River 
 
 The Millstone River originates at the 619 metre (2030 ft) elevation around Lucid Lake, west 

of Mount Benson which at elevation 1019 metre (3340 ft) is the highest point in the 
watershed. Benson Creek flows from Lucid Lake in a northerly direction into Brannen Lake. 
Several other small creeks (Metral, Heikkila, Jepson and Long) also flow into Brannen 
Lake. The Millstone River drains Brannen Lake flowing generally in a southeasterly 
direction into the Strait of Georgia at the Nanaimo Harbour. Downstream of the Brannen 
Lake outlet, Divers, Cathers, Long and Westwood Lakes drain into the Millstone River. The 
total drainage area of the Millstone river is 93.2 km² of which 46 km² is above Brannen 
Lake. 

 
 There are two Water Survey of Canada hydrometric stations on the Millstone River- 

Millstone River at Nanaimo (08HB026) and Millstone River near Wellington (08HB027) 
The streamflow records are shown in Appendix A. From these records, the 7-day average 
low flows for Millstone River are shown in Table 3. 

 
Table 3  Millstone River - 7Day Average Low Flows 

 

 
Station 

Drainage 
Area 
(ha) 

Return Period Estimate (m3/s) 

  Mean 5 year 10 year 

08HB032 Millstone R @ Nanaimo 86.2 0.009 0.003 0.002 

08HB027 Millstone R nr Wellington 46.1 0.015 0.000 0.000 

 
 
 Water levels were recorded on Long Lake near Wellington (08HB028) from 1973 to 1978 

and on Brannen Lake Near Wellington (08HB026) from 1962 to 1978 (Appendix **). These 
measurements indicate that Long Lake's water level fluctuated approximately 0.294 metres 
(0.96 ft) each year and Brannen Lake's water level approximately 0.615 metres (2.0 ft). 

 
 In addition to the WSC Hydrometric stations, further information related to stream flows 

and water volumes are available from past site inspections, reports and observations related 
to water licence applications and other activity, these are: 

  - Govt. of Canada/Mines Department, 1969 flow readings in McNeil Creek at 
Westwood Lake recorded zero flow August 6, 

  - Zero flow recorded at outlet of Westwood Lake on September 10, 1966 (Westwood 
Lake assessment report Dec. 15, 1986), 

  - BCE, 1977 stream flow readings from July to September on the Millstone with 
minimum reading of 0.08 cfs on August 20, 

  - Engineer's Report on file 0221007 recorded streamflow in the Millstone as 1 cfs on 
August 7, 1958   

  - Approximately 20 cfs was measured at outlet of Lucid lake on April 29, 1974 by a 
Fish and Wildlife technician. 
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 3.1.12  Chase River 
 
 The Chase River originates on the south slopes of Mount Benson and flows eastward 

through the southend of the City of Nanaimo to the ocean (cove near Nanaimo River 
estuary). Several small streams including Harewood Creek and Cat Stream are tributary to 
the Chase River.  

 
 The Chase River's total watershed area is 34.6 km² of which 34.4 km2 is located upstream of 

the Island Highway. The maximum elevation within the drainage area is 900 metres and the 
median elevation above the WSC station is 205 metres. 

 
 A Water Survey of Canada Station 08HB054 (Appendix A) was situated on the Chase River 

at the Park Avenue bridge during the low flow period for the years 1976 to 1978 inclusive. 
The drainage area above this station is 28.6 km2. The monthly mean discharges are shown in 
Table 4. 

 
     Table 4  Chase River WSC 08HB054 Monthly Mean Discharges (m3/s) 

 

Year Apr May June July Aug Sept Oct 

1976 0.968 0.372 0.169 0.083 0.117 0.128 - 

1977 0.502 0.216 0.073 0.067 0.066 0.146 0.216 

1978 0.842 0.438 0.120 0.053 0.147 0.335 - 

Mean 0.771 0.342 0.121 0.068 0.110 0.203 0.216 

 
 
  
       During 1985, several low flow measurements were also taken by BCE. On September 10, 

the flow was 0.084 m3/s and on September 12, the flow was 0.089 m3/s. 
 
 From the limited streamflow records, low flow conditions are summarized in Table 5. 
 
 
        Lakes in this watershed include three Colliery Park Lakes on the main stem of the Chase 

River and Harewood Lake tributary to Harewood Creek. The Greater Nanaimo Water 
District maintains an open storage reservoir beside the Chase River in Colliery Dams which 
is not part of the Chase River water storage supply. 
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Table 5  Chase River WSC 08HB054 - Summary of Low Flow Conditions 
 

Minimum 1985 Low Flow Measurement 0.084 m3/s 

WSC Stn 1976-78 - Min Daily 0.017 m3/s 

       "        - Min Mean Monthly 0.068 m3/s 

       "        - 1976 Avg 7day Low Flow1 0.071 m3/s 

       "        - 1977    "             1 0.022 m3/s 

       "        - 1978    "             1 0.024 m3/s 

 1 - RER Water Licence file #0355097 

 
  
 3.1.13  Richard Creek 
 
 The Richard Creek flows in a northerly direction from Richard Lake at the south side of the 

City of Nanaimo from a maximum elevation of 220 metres into the Nanaimo River estuary. 
 
 Drainage area for Richard Creek is 11.5 km² as planimetered from a 1:50,000 maps.    There 

is no flow in Richard Creek for a short distance before it joins Beck Creek in the low flow 
periods. 

 
 
 3.1.14  Beck Creek  
 
 Beck Creek flows parallel to Richards Creek from Beck Lake to Nanaimo River estuary.   

Flows downstream of Beck Lake are zero in the summer. 
 
 
 3.1.15  Stewart Creek 
 
 Stewart Creek flows into Nanoose Bay.  There are no flow records. 
 
 
 3.1.16  Other Small Watersheds 
 
 Several springs and small "lakes" have been measured or flows estimated: 
 
  

 - Lewis Spring - in Water Licence File 1000489, the flow was reported as 1 gal/min. 
in Aug. and Oct. 

  - Benjamin Spring - in water licence File 0270772, the flow was reported as 10 
gal/min. in Dec 1969 by E.W. Weeks, 

  - Cozens Spring - in water licence File 1000077 the flow was recorded as 5000 
gal/day in August 1984, 
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  - Lyons Spring - in water licence File 0281886 the flow was estimated as 6000 
gal/day in September 1976, 

  - Alton Springs - in water licence File 0342209 a pump test recorded the supply from 
this spring at 7500 gal/day in October 1976, 

  - Melvin Spring - in water licence File 270642 this spring was estimated at 300 to 400 
gal/day. 

  - Arthur Lake - no outflow was reported in water licence File 0317145 for this "lake" 
in August 1973 and surface area was recorded as 3 acres. 

 
 Several springs have dugouts or ponds associated with the works. 
 

 

 
 
 12



3.2  MEAN ANNUAL DISCHARGE 
 
Within the Plan area, the only long term streamflow measuring stations operating on an annual 
basis are located on the Millstone River and Enos Creek. For these watersheds, the Mean Annual 
Discharges are based on actual measurements. For all other watersheds within the Plan Area that 
have limited or no measuring, an estimation of the Mean Annual Discharge is utilized.  
 
 3.2.1  Millstone River  
 
 From the available WSC streamflow records on Millstone River, the mean monthly and 

annual discharges are shown in Tables 6 and 7 with the streamflow hydrographs are also 
shown in Figures 3 and 4. 

 
     

 

Figure 3  Millstone River at Wellington 
WSC 08HB027 - Streamflow Hydrograph 

 

Figure 4  Millstone River at Nanaimo WSC 
08HB032 - Streamflow Hydrograph 

 
 

     Table 6  Millstone River near Wellington (WSC 08HB027) 

Distribution of Mean Annual Discharge  

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec MAD 

%MAD 189 169 183 116 64 18 7 3 1 26 144 281  

m3/s 2.94 2.64 2.86 1.81 0.99 0.27 0.10 0.04 0.02 0.40 2.25 4.38 1.56 

 
 
 
       The mean annual discharge was 1.56 m3/s at WSC Station 08HB027 located at the 

Brannen Lake outlet to the Millstone River. As the upstream drainage area is 46.1 km2, the 
mean annual runoff is 1067 mm and the annual yield is 49,196 dam3 
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     Table 7  Millstone River @ Nanaimo (WSC 08HB032) 

Distribution of Mean Annual Discharge  

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec MAD 

%MAD 232 188 160 96 50 19 5 1 1 30 166 254  

m3/s 5.37 4.37 3.70 2.23 1.16 0.44 0.11 0.03 0.03 0.70 3.86 5.88 2.32 

 
 The mean annual discharge was 2.32 m3/s at WSC Station 08HB032 located at the 

Bowen Road bridge over the Millstone River. As the upstream drainage area is 86.2 km2, the 
mean annual runoff is 849 mm and the annual yield is 73,164 dam3 

 
 
 
 3.2.2  Enos Creek 
 

 

Figure 5  Enos Creek @ WSC 08HB030   

 The annual volume of water 
available in this area is estimated 
using the historical streamflow 
summary for Enos Creek at outlet of 
Enos Lake (station 08HB030, 
Appendix A). The mean annual 
discharge was 0.036 m3/s at the 
WSC station for the period 1962-
1978 inclusive. The mean monthly 
and annual discharge is shown in 
Table 8 with the streamflow 
hydrograph shown in Figure 5. 

 
 

Table 8  Enos Creek @ Outlet of Enos Lake (WSC 08HB030) 
 

Distribution of Mean Annual Discharge  

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec MAD 

%MAD 328 211 194 72 17 19 3 0 0 6 92 261  

m3/s 0.12 0.08 0.07 0.03 0.01 0.01 0.00 0.00 0.00 0.00 0.03 0.09 0.04 

 
 
 As the upstream drainage area is 1.68 km2, the mean annual runoff is 676 mm and the 

annual yield is 1,135 dam3. 
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 3.2.3  Estimation of Mean Annual Discharge in Ungauged Basins 
 
 As the other streams within the Allocation Plan area that have limited or no streamflow 

records, the hydrologic characteristics of these watersheds must be inferred from regional 
Water Survey of Canada stations. The stations used in this analysis are listed in Table 9. The 
stations are all located on the east coast of Vancouver Island in the same bio-climatic zone 
and have a similar stream profile and aspect. 

 
 

     Table 9  Regionalization of Streamflow 

 

Regional Water Survey of Canada Stations 

Station 
number 

Station Name Drainage 
Area (km2) 

Median 
Elevation (m) 

Mean 
Discharge 

(m3/s) 

Mean 
Annual 
Runoff 
(mm) 

08HB032 Millstone @ Nanaimo 86.2 260 2.32  849 

08HB027 Millstone @ Wellington 46.1 340 1.56  1067 

08HA003 Koksilah @ Cowichan Stn 209 508 9.63  1453 

08HA001 Chemainus @ Westholme 355 620 19.1  1697 

08HB002 Englishman @ Parksville 324 570 13.9  1353 

08HB003 Haslam Creek @ Cassidy 95.6 595 4.38  1445 

08HB030 Enos Cr @ Enos Lake 1.68 80 0.036 676 

08HA016 Bings @ mouth 15.5 170 0.46  936 

 Several methods based on median elevation, drainage area and precipitation were compared, 
with a median elevation - annual runoff relationship being the most efficient. The 
relationship is shown in Figure 6. 

 
 Therefore, estimation of streamflow in ungauged basins located in the Allocation Plan area 

is based on the median elevation - mean annual runoff relationship. By using the slope and  
y-axis intercept from the regression line (R2=0.92), the following formula is derived. 

 
    y = 1.62x + 547 
 
  where y = mean annual runoff (mm)  
     x = median elevation (m) 
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Figure 6 Mean Annual Runoff at Gauged Basins 

 The mean annual runoff (mm) can be converted to Mean Annual Discharge (m3/s) by using 
the watershed area of the ungauged basin. The Mean Annual Runoff and Mean Annual 
Discharge for ungauged basins within the Plan area are shown in Table 10. 

 

     Table 10  MAD for Ungauged Basins 
Drainage Area 

(km²) 
Median Elevation (Metres) Annual Runoff 

(mm) 
MAD 

(cms)  #

 Craig Creek 11.7  90  693 0.25 

 Strudwick Brook  5.5  40  612 0.11 

 Williams Brook  1.8  60  644 0.04 

 Dublin Gulch  8.1 270  984 0.02 

 Indian Reserve  1.0  70  660 0.16 

 Knarston Creek  7.6 200  871 0.21 

 Bloods creek  4.2 100  709 0.09 

 Departure Creek  2.4  70  660 0.05 

 Cottle Creek  3.8 140  774 0.09 

 Nanoose Creek 32.6 240  936 0.97 

 Bonell Creek 47.8 390 1179 1.79 

 Chase River 34.6 205  879 0.96 

 Beck Creek  6.7  50  628 0.13 

 Richards Creek 11.5  85  684 0.25 

 Stewart Creek  4.2  80  677 0.09 

  *  Annual Runoff = 1.62(median elevation)+547 
  #  MAD(cms) = drainage(km²) x annual runoff(mm) x 0.0000317 
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 In order to develop a monthly streamflow hydrograph based on the above estimate, the 
average of the monthly percentages of MAD at each WSC gauged basin was used. The resultant 
distribution of MAD is shown at the top of Table 11. At all of the regional gauged basins, the 
minimum mean monthly flow was less than 10% of Mean Annual Discharge. The months where 
mean monthly discharge is greater than 60% are November to April inclusive. 
 
 For the major ungauged streams within the Plan area, the estimated distributions of MAD 

are shown in Table 11 with the streamflow hydrographs are shown in Appendix B. 
 
 
 

     Table 11  Mean Annual Discharge for Ungauged Basins 
Chase to Nanoose Water Allocation Plan - Ungauged Streams 

Estimated Distribution of Mean Annual Discharge 

 Jan Feb Mar Apr May June July Aug Sept Oct Nov Dec 

% MAD used for 
Mean Monthly Flow 

201 187 154 102 60 27 11 4 6 45 165 248 

STREAM MAD MEAN MONTHLY FLOW (m3/s) 

Craig 0.25 0.50 0.47 0.39 00.26 0.15 0.07 0.03 0.01 0.01 0.11 0.41 0.62 

Strudwick 0.11 0.22 0.21 0.17 00.11 0.07 0.03 0.01 0.004 0.007 0.05 0.18 0.27 

Williams 0.04 0.08 0.08 0.06 0.04 0.02 0.01 0.004 0.002 0.002 0.02 0.07 0.10 

Dublin 0.02 0.04 0.03 0.03 0.02 0.01 0.005 0.002 0.001 0.001 0.01 0.03 0.05 

Indian 0.16 0.30 0.30 0.25 0.16 0.10 0.04 0.02 0.006 0.01 0.07 0.26 0.40 

Knarston 0.21 0.42 0.39 0.32 0.21 0.13 0.06 0.02 0.008 0.01 0.09 0.35 0.52 

Bloods 0.09 0.18 0.17 0.14 0.09 0.05 0.02 0.01 0.004 0.005 0.04 0.15 0.22 

Departure 0.05 0.10 0.09 0.08 0.05 0.03 0.01 0.006 0.002 0.003 0.02 0.08 0.12 

Cottle 0.09 0.18 0.17 0.14 0.09 0.05 0.02 0.01 0.004 0.005 0.04 0.15 0.22 

Nanoose 0.97 1.95 1.81 1.49 0.99 0.58 0.26 0.11 0.04 0.06 0.44 1.60 2.41 

Bonell 1.79 3.60 3.35 2.76 1.73 1.07 0.48 0.2 0.07 0.11 0.81 2.95 4.44 

Chase 0.96 1.93 1.79 1.48 0.98 0.58 0.26 0.11 0.04 0.06 0.43 1.58 2.38 

Beck 0.13 0.26 0.24 0.20 0.13 0.08 0.04 0.01 0.005 0.008 0.06 0.21 0.32 

Richards 0.25 0.50 0.47 0.39 0.26 0.15 0.07 0.03 0.01 0.01 0.11 0.41 0.62 

Stewart 0.09 0.18 0.17 0.14 0.09 0.05 0.02 0.01 0.004 0.005 0.04 0.15 0.22 
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3.3   LAKES, PONDS, SWAMPS AND MARSHES 
 
The available data for lakes, ponds and swamps in the plan area is summarized in Table 12 

     Table 12  Lakes, Ponds and Swamps - Available Data 
Lake Surface Area 

(ha) 
Volume 
(dam3) 

Bath 
Survey 

Depths Max/Mean 
(m) 

Control 
on Lake 

Comments 

  Enos 18.2 866 yes 13/6 yes waterworks, irrigation  

  Schooner  7.82* 77 no 2/1 yes industrial (golf course) 

  Green 13.06* 759 yes 9.0/5.7 no irrigation use - beaver activity at outlet 

  Cottle 2.75* - no - -  

  Lost 1.9* - no - -  

  Boomerang 10.9 567.4 yes 12.5/5.2 no  

  Cottle 2.8 106.1 yes 9.1/3.8 no  

  Kidney 6.9 331.8 yes 14.6/4.8 no  

  Okay 4.2 - no - no  

  Round 3.7 170.1 yes 10.0/4.6 no  

  Brannen 46.1 - yes - no fisheries/aesthetics 

  Westwood 62.7 2714 yes 7.0/4.3 yes fisheries/land improvement 

  Long 33.6 2047 yes 14.0/6.0 no fisheries/ recreational/ aesthetics 

  Diver 15.5 521 yes 7.0/3.3 no fisheries/ recreational 

  Witchcraft 4.62* - no - yes man-made with control in poor 
condition 

  Cathers 4.5 85 yes 3.8/1.9 yes irrigation/fisheries/ aesthetic 

  Buttertubs 18.2 185  mean 1.0 yes bird sanctuary 

  Lucid 3.9 59.9 yes 3.0/1.6 no fisheries 

  Colliery #1  1.43 78.8 yes 10.0/6.0 yes recreational 

  Colliery #2 1.42 80.1 yes 10.0/5.6 yes recreational 

  Colliery #3 0.6 13.5 yes 6.0/2.0 yes recreational 

  Harewood 7.59 - yes max 7.2 yes recreational 

  Richards 3.6 57.7 yes 3.5/1.6 no irrigation/fisheries/ aesthetic/beaver 
activity at outlet 

  Beck 7.3 - - max 3.4 no fisheries/irrigation 

  * as measured from NTS 1:50000 maps 
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4.0  INSTREAM FLOW REQUIREMENTS 
 
Maintaining the natural stream environment and instream uses is of paramount importance for 
present and future generations. Maintaining water for the fisheries resource is a key factor in also 
providing instream flow requirements for water quality, recreational, aesthetic and cultural 
values. The Provincial Ministry of Environment policy is: 
 
 In situations where a water allocation decision will significantly impact instream uses 

of water, the comptroller or regional water manager may refuse the application or 
include water licence conditions to protect the instream use. 

 
Instream fisheries flow requirements are based on a modified version of the Tennant (Montana) 
Method as shown in Table 13.  
 
 

     Table 13  Fisheries Criteria 
Modified Tennant (Montana) Method Instream Flow Requirements 

Flows Description 
30-60% MAD Excellent spawning/rearing 
20-30% MAD Good spawning/rearing 
10-20% MAD Fair spawning/rearing 
5-10% MAD Poor spawning/rearing 
>5% MAD Severely degraded spawning/rearing 

In drainages where fish are present, the minimum flow required to sustain the fisheries resource 
for fair spawning and rearing habitat is 10% of the Mean Annual Discharge (MAD). Therefore, 
the following Regional policies were developed to implement the Provincial directive. 
 
 The minimum flow required to sustain the fisheries resources for spawning and 

rearing is 10% of the Mean Annual Discharge (MAD); unless a more rigorous analysis 
indicates a different minimum flow requirement. 

 
 For streams where the natural mean monthly flow falls below 10% of the MAD, 

extractive licensed demands should only be allowed for the period of months when the 
mean monthly flow is above 60% of the MAD 
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 For streams where the mean 7-day average low flow falls below 10% of the MAD, 
extractive demands should only be allowed for the period of months when the mean 
monthly flow is above 60% of the MAD (Figure 1.3). Where the mean 7-day average 
low flow remains above 10%, then the 7-day low flow amount above 10% MAD is 
available. 

 
 Withdrawals from natural water bodies (lakes, ponds, swamps and marshes) 

supporting natural fisheries resources shall not reduce the shoal area more than 10%. 
 
All streams within the Plan area have minimum mean monthly discharges of less than 10% of the 
MAD (Section 3.2). Extractive demands are only available during the period November to April 
inclusive when mean monthly flow is greater than 60% of MAD. 
 
 
4.1  IDENTIFIED FISH VALUES 
 
Fisheries habitat information for streams within the Plan area is shown on Figure 7. Fisheries 
values are described below for the major streams,  
 
 4.1.1  Craig Creek 
 
 Craig Creek has important fish values for both Coho salmon and Cutthroat trout. However, 

the gravel bar at the mouth prohibits the upstream movement of salmon and trout until the 
flow increases to allow them to move upstream to spawn. 

 
 
 4.1.2  Enos Lake 
 
 Enos Lake contains a population of Sticklebacks which are only found in the Lake itself. 

The Committee on the Status of Endangered Wildlife in Canada has classified this species as 
"threatened" because of the threat to subdivision and water withdrawals from Enos Lake.  
This will become an issue when further development is proposed. 

 
 The lake outflow is reportedly dry during July to October and therefore does not contribute 

outflow to maintain low flows downstream in Enos Creek. 
 
 
 4.1.3  Green Lake 
 
 Green Lake has been stocked with Rainbow and Cutthroat trout over the last four years. 
 
 The outlet of Green Lake supports a spawning population of lake fish that leave the lake to 

spawn in the creek. It is assumed the progeny of these fish are able to get back into the creek 
before it drys. 
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 The lake outflow is reportedly dry in July, August and September and therefore does not 

contribute outflow to maintain low flows downstream in Bloods Creek for fish. However, it 
should be mentioned that Bloods Creek has a run of Coho salmon and Cutthroat trout in the 
lower section. 

 
 
 4.1.4  Nanoose Creek 
 
 Nanoose Creek is a valuable producer of Cutthroat trout, Coho and Chum salmon.  

Steelhead trout are observed up to 4 km. from the mouth. 
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 4.1.5  Bonell Creek 
 
 Although the mouth of the Bonell Creek dries up in the summer, Chum can enter and leave 

between fall and spring.  Coho fry hatch in the spring and spend a year in the upstream pools 
before leaving the following spring. 

 
 Lakes (Boomerang, Cottle, Kidney, Okay and Round) within the Bonell watershed are 

actively stocked and supports a moderately strong sports fishery. 
 
 4.1.6  Millstone River 
 
 The Millstone River is accessible to anadromous fish to Brannen Lake.  Smolts from the Big 

Qualicum hatchery have been stocked in the lower Millstone on a number of occasions and 
Steelhead trout have been observed spawning in the upper reaches of the lower Millstone. 

 
 A fishladder has been placed in the Millstone River at the Falls site at Bowen Park to 

accommodate fish movement in the lower reaches . 
 
 Brannen, Cathers, Divers, Long, Lucid, and Westwood Lakes have been stocked with either 

Rainbow or Cutthroat trout. 
 
 During the low flow period, Brannen Lake contributes a significant percentage of the 

downstream flow in the Millstone River. 
 
 4.1.7  Chase River 
 
 There are fish in the Chase River, Harewood Creek, Cat Stream and their associated lakes.  
 
 The Collery Dam Lakes are stocked, however, the remaining lakes in the Chase River 

system maintain natural populations of trout. The outflows are regulated from these lakes to 
maintain downstream flows in the Chase River for fish. 

 
 
 4.1.8  Beck (Hong Kong) Creek 
 
 Beck Lake maintains a natural and stocked population of fish. There are reports of no 

outflow during the summer months and, therefore, the lake does not contribute to 
downstream flows in Beck Creek during the summer for fish. 

 
 Hong Kong Creek is heavily used by adult Cutthroat trout and Coho salmon. 
 
 
 4.1.9  Richard Creek 
 
 Richards Lake maintains a natural and stocked population of fish. There are reports of no 

outflow during the summer months and, therefore, the lake does not contribute to 
downstream flows in Richards Creek during the summer for fish. 
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There is limited information on fish or fish flow requirements for other small streams in the Plan 
area. These small streams experience "no flow" conditions for approximately six months of the 
year and it is unlikely that they maintain sufficient flows to support any significant fish 
populations. Therefore, it will be assumed that there are no instream flow requirements on other 
small streams in the plan area unless further studies indicate otherwise. 
 
 
 
5.0  LICENSED WATER DEMAND 
 
5.1  EXISTING LICENSED DEMAND 
 
Water licence information is available on the WLIS database. For the Plan area, a list of water 
licences within this Plan area are shown in Appendix D. A summary of the existing licensed 
demand by purpose is shown in Table 14. 
 
 
 

     Table 14  Licensed Demand Summary  
Licensed Demand by Purpose 

Purpose Quantity/Units Equivalent Low Flow & Volume * 
  litres/second dam3 

  Waterworks 767000 gpd   39.95  528.1 
  Domestic 117925 gpd    6.14   81.2 
  Irrigation 453.87 acft   71.26  559.8 
  Industrial  366.4 gpd   91.09  383.1 

  Total Extractive Demand   
  Storage 791.34 acft -124.24 -976.1 

Total Unsupported Demand  -33.15 -593.0 
  * based on 90 day irrigation period 
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Existing licensed water demand is summarized by the percentage each represents of the total 
water demand during the low flow period in Figure 8. 
  

 

Figure 8  Existing Water Demand 
 
 
 
 
5.2  PROJECTED DEMAND 
 
Over 20 water licence demands are pending as of November 1993.  A summary of the pending 
applications by purpose/use is shown in Table 15 and is detailed in Appendix E. 
 
Most of the population is served by community water supplies (Appendix F). The Greater 
Nanaimo Water District is the largest supplier of water with two member districts, namely the 
City of Nanaimo and the Southwest Extension Waterworks District. This water system is 
supplied from the Nanaimo River watershed (Jump Creek) which is outside the Chase to 
Nanoose Allocation Plan area. The other community water supplies are located to the north of 
the City and include Lantzville Improvement District, Sunset Beach Improvement District, 
Williams Spring Waterworks District, and the Specified Areas on the Nanoose peninsula which 
are operated by the Regional District of Nanaimo. These smaller systems have both surface and 
groundwater sources that are experiencing problems with meeting the increasing water demand. 
The Regional District is studying the feasibility of using the Englishman River watershed as a 
source of water for all water systems located from Lantzville to Qualicum Beach inclusive. 
 
Future water demands in the plan area are anticipated to be for domestic, irrigation, and small 
industrial (associated with agricultural and commercial) purposes. Some waterworks purpose 
demands associated with subdivision development outside of existing community water utility 
areas where groundwater is inadequate. There is insufficient water in the plan area for process 
water or for significant hydro electric development. 
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     Table 15  Licence Application Summary  
License Application by Purpose 

Purpose Quantity/Units Equivalent Low Flow & Volume * 
  litres/second dam3 

  Domestic 3000 gpd    0.16      2.1 
  Irrigation 112 acft   17.81    138.0 
  Industrial  2595 gpd  118.48   3193.9 

  Total Extractive Demand  136.45   3332.0 
  Storage 2582 acft -117.96  -3185.0 

Total Unsupported Demand   18.48    147.1 
  * based on 90 day irrigation period 

6.0  CONCLUSIONS 
 
The population of the Allocation Plan area is rapidly increasing. The greatest increase in 
development and population is within areas served by community water supplies. For future 
demand, the City of Nanaimo will continue to use water supplied by Nanaimo River watershed 
and the Regional District of Nanaimo is pursuing the use of the Englishman River both of which 
are outside the Plan area. 
 
During the summer low flow period, there are zero flow or flows below 10% of mean annual 
discharge in all streams within the Plan area. 
 
There is fish and fish habitat in all significant streams within the Plan area. Fish migration, 
rearing and habitat maintenance are limited by existing low flows.  The fish agencies and local 
sports groups are very active in fish stocking and enhancement work in the creeks and lakes. 
 
Further extractions of water from Brannen and Green Lakes may reduce the critical low flows 
downstream.  To maintain primary habitat for fish in the lakes the shoal area or top 6 metres (20 
feet) of the lakes height shall not be reduced by more than 10%. 
 
Recreational use of the water systems are high in the Plan area. 
 
Brannen Lake has a high nutrient level in the water and any water withdrawal in the summer 
months will aggravate water quality (see Whately letter in appendix) 
 
Brannen, Cathers, Divers, Long and Westwood Lakes all have adjacent residential development 
that may be affected by storage proposals. 
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Estimated evaporation losses from lakes is 0.3 metres per year. 
 
To maintain primary fish habitat in the shallow Beck Lake and Richard Lake, no further water is 
available for significant extractive demands during the period from May to October unless 
further storage is developed to support the demand. 
 
Diversion structures must be capable of maintaining existing base flows and providing fish 
passage. 
 
There is adequate water available during the high flow period (November through April) for 
storage to support water use during the low flow period (July through September) demands 
without adversely affecting instream fish flow requirements. A summary of water from 
significant streams during the high flow period is shown in Table 16. 
 

     Table 16  Water Available during High Flow Period 
 Water Available during November to April inclusive 

Drainage Drainage Area (km2) Volume Available 

  dam3 ac-ft 

Craig Creek 11.7 4263  3456 

Strudwick Creek  5.5 1920  1556 

Enos Creek  2.7 1286  1043 

Williams Creek  1.8 808   655 

Dublin Gulch  8.1 366   296 

Hardy Creek  7.6 3732  3025 

Indian Reserve Creek  1.0 3447  2794 

Stewart Creek  4.2 1694  1373 

Cottle Creek  3.8 1696  1375 

Bloods Creek  4.2 1694  1373 

Departure Creek  2.4 888   720 

Nanoose Creek 32.6 17685 14337 

Bonell Creek 47.8 32428 26290 

Millstone River 93.2 78808 63890 

Chase River 34.6 16973 13760 

Beck and Richard Creek 18.2 6567  5323 
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7.0  RECOMMENDATIONS 
 
7.1  DOMESTIC 
 
A domestic water licence shall be 2,273 l/day (500 gpd) for each rural dwelling as indicated on 
the plan attached to the water licence application.  This amount will allow for the maintenance of 
0.10 hectares (0.25 acres) of garden associated with the dwelling.  It is not appropriate, where the 
primary source of domestic water supply is insufficient, to issue additional water licences for the 
maintenance of green lawns and gardens. 
 
A domestic water licence should not be used as evidence of a "adequate water supply" for 
subdivision development and speculative purposes.  Large subdivisions shall be encouraged to 
form an approved community water system. 
 
To ensure an adequate water supply, applicants should be prepared to develop storage or use lake 
storage. For the average daily demand of 1,136 l/day (250 gpd) for a five month period (150 
days) a volume of 0.17 dam3 (6000 ft3 or 0.14 acre feet) is to be recommended.  This requires a 
reservoir or dugout approximately 6.1 m (20 feet) wide by 9.1 (30 feet) long, with an average 
depth of 3.4 m (11 feet) allowing for 0.3 m (1 foot) for evaporation loss. 
 
A spring shall be licensed for an individual domestic water demand provided that it is 30 m apart 
from any existing licensed springs. Multiple water licensing of one spring will be permitted if 
water is available. The onus is on the applicant to determine the flow yield and to satisfy the 
written concerns and objections of existing water licensees. 
 
A water licence for domestic use shall not be issued to a residence within a community water 
supply area unless written leave to do so is obtained from the community water supply 
agency. 
 
Measuring or regulating (i.e. meters) is not usually required on domestic water use.  But 
screening of intake works shall be required to prevent fish or debris entering the works. 
 
 
7.2  WATERWORKS 
 
Waterworks purpose demand includes the carriage or supply of water by a municipality, 
improvement district, regional district or private utility for the purpose of providing water to a 
residential area. 
 
Water required for waterworks licences shall be based upon a ten year projected maximum daily 
and annual demand; except that a longer projected demand period shall be authorized where the 
capital cost of construction of works must be amortised over a longer period. 
 
Adequate balancing storage on the distribution system shall be required to ensure that the rate of 
withdrawal from the source during short term or maximum hour demand does not exceed the 
maximum daily demand. Good conservation techniques must be practised at all times and no 
increase in the amount of water in the existing community waterworks licences shall be allowed 
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unless meters and other conservation measures have been used. 
 
It is recommended that the applicant for a waterworks water licence be required to provide the 
ten year projected maximum daily and annual demands and the projected volume of balancing 
storage. 
 
All waterworks water licence applications require a storage at the source stream except where 
the water supply is from a lake that has water available within 10% of the shoal area. 
 
To maintain primary habitat for fish in the lakes the shoal area or top 6 metres (20 feet) of the 
lakes height shall not be reduced by more than 10%. 
 
Diversion structures must be capable of maintaining existing base flows and providing fish 
passage. 
 
 
7.3  IRRIGATION 
 
The soil type, crop rooting depth and climatic characteristics determine requirements for 
irrigation.  The soils in the Chase to Nanoose Water Allocation Area, for the purpose of potential 
irrigation demands, were classified into groups as indicated on the Soils map found in the 
Appendix G.  Many of the soil associations on the map were composites of two or three soil 
associations.  Composite map symbols were used on the soils map where two or three soil 
associations are intermixed or occupy such small areas that they cannot be separated at the scale 
of the mapping.  Only the predominant soil association was considered and colour mapped for 
irrigation requirements.  Where more specific soil assessment are made available for a given 
area, that soil assessment may be used to assess irrigation demands. 
 
Areas identified as predominately rock outcrop, coastal beach or tidal flats were assumed to have 
no potential irrigation demand. 
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     Table 17  Irrigation Requirements 
 Annual Irrigation Requirements for Chase to Nanoose Allocation Plan Area 

 (inches of water per acre) 

Effective Rooting Depth Shallow 
1.5 ft 

Medium Shallow
2.0 ft 

Medium Deep 
3.0 ft 

Deep 
4.0 ft 

  Lettuce 
 Pasture Species 
 Cranberries 

 Peas 
 Potatoes 
 Tomatoes 

 Brussel  Sprouts 
 Corn (sweet) 
 Clover (red) 

 Alfalfa 
 Corn (field) 
 Raspberries 

 Grapes 
 Fruit trees 

Clay Loam & Silty Clay Loam 18 15 12 9 12 

Gravelly Sandy Loam  24 18 15 12 15 

Organic 15 12 12 6 9 

Gravelly Loamy Sand & 
very Gravelly Loamy Sand 

24 24 18 15 18 

  Availability Coefficient = 0.5 

 
 
It should be noted that these annual irrigation water requirements are for sprinkler irrigation 
systems only. 
 
Irrigation gun or flood irrigation systems require greater irrigation quantities and should be 
discouraged.  If irrigation gun and flood irrigation practices are to be used then suitable meters 
shall be installed and water withdrawals limited to the equivalent annual irrigation requirements 
for sprinkler systems. As the equivalent annual irrigation water requirements for sprinkler 
systems may not be adequate to sustain crops using these less efficient methods of irrigation, the 
applicant may be required to reduce crops, limit the acreage irrigated or convert to a more 
efficient sprinkler irrigation system. 
 
Trickle irrigation can reduce water requirements by 35% and should be encouraged where 
practical.  
 
All irrigation water demands must be supported by storage development.  Storage required to 
support irrigation demands is the total required amount as per crop and soils, plus an additional 
allowance for evaporation and other losses from the storage reservoir. 
 
The maximum irrigation system flow rate shall not exceed 19.1 l/sec (4.2 imperial gals. per 
minute) per 0.4 hectare (1 acre), and users must be encouraged to employ good agricultural 
practices (field size, system selection and farm management) to conserve water. 
 
The authorized period of use for irrigation shall be from April 1 to September 30. 
 
All intake works in fish bearing waters shall be screened as per the Fish Screening Directive 
found in the Appendix H. 
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7.4  INDUSTRIAL AND COMMERCIAL 
 
The tables in Appendix I indicate the quantity of water required for small commercial or 
industrial purposes. 
 
Commercial fish hatcheries and/or rearing purposes shall require an industrial water licence.  
Use of water by government and non-profit organizations will be licensed as conservation 
purpose.  Information on fish species and size, water temperature requirements and operating 
methods will be required in support of an application for a water licence. Fish Farm and Waste 
Management Permits will also be required. 
 
Off-stream storage is required for fish ponds for commercial fish farming.  
 
 
7.5  POWER (RESIDENTIAL) 
 
The application for a water licence for small hydro power project shall provide all information, 
measurements, calculations and specifications to prove power development feasibility.  The form 
" Information Required in Respect of an Application for Power Purposes" shall be completed by 
the applicant. 
 
Water returned to the stream after hydro power generation may be licensed for subsequent water 
demands.  Diversion of water away from subsequent use should be discouraged. 
 
 
7.6  LAND IMPROVEMENT 
   
Land improvement purpose is the diversion of water to improve drainage, to protect from 
flooding, to prevent erosion or to divert and use water for aesthetic purposes. 
 
For land improvement drainage and aesthetic channel works, the works and operational 
requirements are authorized in the water licence.  No water quantity is specified. 
 
Water required for land improvement aesthetic ponds shall be the volume of the pond to be 
created.  All storage recommendations shall be required. 
 
 
7.7  CONSERVATION 
 
Conservation purpose is the use and storage of water or the construction of work in and about a 
stream for the enhancement of fish or wildlife for non-profit purposes. 
 
To maintain flows in streams through the June to October period and for fish rearing ponds, 
storage development will be required. Works in stream/channels and in and around lakes, 
marshes, and other bodies may be authorized to conserve fish and wildlife without a quantity 
being specified in the water licence. Timing constraints may apply for the construction of work. 
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7.8  STORAGE 
 
Storage purpose is the impoundment of water, either on-stream or off-stream, in a dugout and/or 
behind a dam. An additional 0.3 metres (1.0 ft) depth over the surface area of the storage 
reservoir or natural water body is to be allowed for evaporation and other losses. 
 
Major (ie greater than 100 dam3 (81 acrefeet) or storage dam height greater than 10 metres) 
storage development will require engineering and environmental impact reports in support of the 
application.  Lesser storage may require reports. 
 
Design plans must be submitted and accepted in writing before construction commences on any 
proposed dam over 3.0 metres (9.8 feet) in height or on storage of 10 dam3 (8.1 acre feet) or 
more. 
 
All storage greater than 30 dam3 shall require water level recording and the results shall be 
submitted to the Regional Water Management office annually. 
 
Off-stream storage is to be encouraged at all times, with off-stream sites that are: 
 - outside the high water winter wetted perimeter of any watercourse, 
 - not accessible by fish, and 
 - do not adversely impact on flows in any watercourse(s) during the dry period. 
 
Instream storage works are to be constructed during the period June to October. The design of 
reservoirs need to consider upstream and downstream migration of adult and juvenile fish and 
provision for fisheries flows. Mitigation work will be required for loss of spawning areas in the 
creeks affected by any storage.  In those systems where the MAD drops below 10%, any water 
licence must be supported by storage. 
 
The Applicant must obtain separate written agreement, easement or right-of-way for works or 
flooding affecting other lands. 
 
Total storage volume created by a control structure shall be licensed.  The dead storage created 
in most cases have some intrinsic value such as providing conservation of fish and wildlife or 
aesthetic value. 
 
Diversion of water in to storage will be between November 1 and March 31. 
 
7.9  ALLOCATION PLAN REVISION 
 
The Chase to Nanoose Water Allocation Plan should be reviewed and updated on or before April 
1999 
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APPENDIX A

Hydrometric Records
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APPENDIX D

Licensed Water Demand by Drainage and Purposelse
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Community Water Supply Map
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Soil Map
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Government of Canada
Department of Fisheries and Oceans

MATER INTAKB PISH PROECTION PACILITIBS

The Department of Fisheries and Oceans 
has prepared this document

as a guide to assist in the design and installation of water intakes and
fish screening in British Columbia and the Yukon Territory to avoid
conflicts with anadromous fish. Additional precautions must be. taken at
marine intake locations where entrainment of fish larvae, such as eulachon
and herring larvae, is a possibility. The screening criteria constitutes
the Department' s policy regarding the design and construction requirements
pursuant to Section 28 of the Fisheries Act.

PROVISIONS OP THE PISHERIES ACT - SBCTION 28

Every water intake, d itch, channel or canal in Canada constructed
or adapted for conducting water from any Canadian fisheries waters for
irrigat ing, manufacturing, power generation, domestic or other purposes,
shall, if the Minister deems it neccessary in the public interest, be
provided at its entrance or intake with a fish guard or a screen, covering
or netting, so fixed as to prevent the passage of fish from any Canadian
fisheries waters into such water intake, ditch, channel or canal.

The fish guard, screen, covering or netting shall have meshes or
holes of such dimensions as the Minister may prescribe, and shall be buil t
and maintained by the owner or occupier of the water intake, ditch, channel
or canal subject to the approval of the. Minister or such officer as the
Minister may appoint to examine it.

The owner or occupier of the water intake, ditch, channel or
canal shall maintain the fish guard, screen, covering or netting in a good
and efficient state of repair and shall not permit its removal except for
renewal or repair, and during the time 

such renewal or repair is being
effected, the sluice or gate at the intake or entrance of the water intake,
ditch, channel or canal shall be closed in order to prevent the passage of
fish into the water intake, ditch, channel or canal.

PROBDORB .oR I1SPBCIOH AR APPROAL OP INTAKB STRCTRES

Diversions less than 0.0283 ems (one cubic foot r second): The intake
structure shall be constructed n accordance w th spec f cations indicated
herein. Upon completion of construction and 

prior to operation the owner
shall contact a local representative of the Department of pisheries and

. Oceans to arrange for on-site inspection and approval of the installation.
Permanently submerged screens must be inspected prior to installation.

Diversons greater than 0.0283 ems (one cubic foot per second): The owner
shall submit to the Department of Fisheries and Oceans 2 sets of detailed
plans of the proposed installation for review and approval prior to
fabrication. Design drawings are required whenever the diversion quantity
exceeds 0.0283 ems (1.0 cfs) or 817,200 L/day (180,000 igpd) for industrial
diversions (calculated on the basis of 8 hours/day) or 123,350 cmy (100
ac.- ft./year) for irrigation diversions (calculated on the basis of 100
days/year and 12 hours/day). The plans shall contain the following
information:
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4.
5.
6.
7.
8.

. .

- 2 -

Intake structure locat ion and dimensions.
Maximum discharge capacity of diversion.
Screen d imens ions.
Mesh size.
Screen material.
Fabrication details.
Minimum and maximum water levels at the intake site.
provision for bypassing fish.

The intake structure shall then be constructed in accordance with
the approved plans. Upon completion of construction and prior to
operation, the owner shall contact the local representative of the
Department of Fisheries and - Oceans to arrange for on-site inspection and
approval of the installation. Permanently submerged screens must be
inspected pr ior to install at ion.
SPBCIPICATIONS FOR INTAKE STRUCTRES WITHOUT PROVISION FOR AUTOMATIC
CLEAING

1 . Screen Material: The screen material shall be ei ther stainless steel,
galvanized steel, aluminum, brass, bronze, or monel metal. Stainless
steel is preferred since corrosion is greatly reduced.

2. Screen Mesh Size: Clear openings of the screen (the space between
st rands) shai 1 not exceed 2.54 mm (0. 10 inch). The open screen area
shall not be less than 50% of the total screen area. The following
square-mesh wire cloth screens are recomme~ded:

- 7 mesh, 1.025 mm (0.041 inch) wire, 51 % open, 2.54 ro (0.10 inch)
openings ¡ or

- 8 mesh, 0.875 mm (0.035 inch) wire, 52% open, 2.25 ro (0.09 inch)
openings i or

- 8 mesh, 0.700 mm (0.028 inch) wire, 60% open, 2.54 ro (0.10 inch)
openings.

3. Screen Area: A minimum unobstructed screen area (gross area) of 0.93
square metre (10 square feet) shall be provided for each 0.0283 ems
(1 cfs) of water entering the intake. The required screen area shall be
installed below minimum water level. Screen area lost by framing shall
not be included as part of the unobstructed screen area.

4. Screen Support: The screen shall be adequately supported
stiffeners or back-up material to prevent excessive sagging.

with

s. Screen Protection: The intake structure shall, where necessary, be
equipped with a trash rack or similar device to prevent damage to the
screen from floating debris, ice, etc.

Screen Accessibilitt: The screen shall be readily accessible for
cleaning and inspection. Screen panels or screen assembl ies must be
removable for cleaning, inspection and repairs.

6.

7. Allowable Openings: The portion of the intake structure which is
submerged at maximum water level shall be designed and assembled such
that no openings exceed 2.54 mm (0.10 inch) in width.
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8. Design and Location: The design and location of the intake structure
shall be such that a uniform flow distribution is maintained through
the total screen area.

9. Fish Bypass: The intake shall be designed to provide a transverse
velocity (the component of the velocity parallel and adjacent to the
screen face) to lead fish to a bypass or past the screens before they
become fatiqued. In no case should the transverse velocity be less
than. double the veloci ty through the screen.

SPECIFICATIONS FOR INTAKE STRUCTRES WITH PROISIONS FOR AUTOMATIC CLEANING

The specifications are identical to those for intake structures
wi thout provisions for automatic cleaning except that the minimum
unobstructed screen area (gross area) of 0.23 square metre (2.5 square
feet) need only be provided for each 0.0283 ems (1 cfs) of water entering
the intake. However, a regular cleaning and maintenance schedule is
required to ensure seals and screen panels remain in good repair preventing
impingement and entrainment of fish and debris.

For these sel f-cleaning intake structures, the locat ion, design
and juvenile fish avoidance system all affect operating characteristics.
The final design, therefore, may incorporate modi fications reflecting the
best current technology available for minimizing adverse impact upon thefisherie~ resource. .
ALTERNATE FISH PROECTION PACILITIES

Enquiries concerning the Department's requirements for indirect
intakes, such as infiltration galleries and wells, for salt water ocean
intakes, and for new methods or devices for screening intake structures
should be directed to the - Department of Fisheries and Oceans, Senior
Habi tat Management Biolog ist.

Conversion Factors:
1 cubic foot per second (cfs) = 449 U.S. gallons per minute (U.S. .gpm).

= 374 imperial gallons per minute (igpm).
= 1.98 acre feet per day (Ac.-Ft./day).
= 28.3 1 i tres per second (L/sec.).
. 0.0283 cubic metres per second (ems)

0.10 inch. 3/32- (approx.) . 2.54 millimetres
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Addresses for Correspondence and APprovals

1. Senior Habitat Management Biologist
Fraser River, Northern B.C. and Yukon
Department of Fisher ies and Oceans
Room 330, 80 - 6 th Street
New Westm inster, B. C. V3L 5B3 Phone: 666-6479

Division

2. Senior Habi tat Management Biolog ist
South Coast Division
Department of Fisheries and Oceans
3225 Stephenson point Road
Nanaimo, B.C. V9T 1K3 Phone: 756-7270

3. Senior Habitat Management Biolog ist
North Coast Division
Department of Fisheries and Oceans
Room 109, 417 - 2nd Avenue West
Prince Rupert, B.C. V6J 1G8 Phone: 624-9385

Other Federal and provincial agencies having jurisdiction in water
withdrawals and construction pertaining to watercourses in British Columbia
incl ude: .

1 . Transport Canada
Canad ian Coast Guard.

2. B.C. Ministry of Environment
Fish and Wildl ife Management.

3. B.C. Ministry of Environment
Water Management.

4. B.C. Ministry of Agriculture and Food.

B. C. Ministry of Lands, Parks and Housing.5.

It may be necessary that several or all these agencies also be
. solicited for approvals prior to the installation of a water intake.

Revised January, 1986
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Pumphouse
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~:~_:':"". . .~~::

DEEP WATER WELL SCREEN

May be installed in lakes and the ocean.

~m~u~.~_-~--~~~~--
,/1f '-¡~" -- - - - - --'..~/~'/~,€

SHALLOW WATER WELL SCREEN

May be installed in lakes, pools, and stable areas in rIvers.

Totally submerged cylindrical shaped stainless steel well screens provide for high intake capacity
and large percentage of opn area permitting water to enter at low velocities. Slot opning sholl
not exceed 2.54mm (0.10 inch).

Double luide-rail

Sc reen

VERTICAL PANEL SCREENS

May be instal led in rive,., lakes and the ocean. Generally,
requires coarse trashacks. a llice Qate in river
insta !lations. dobb .ts of Quide - rails, and standby

screen pals to allow fo cleaninQ and repairs.

LARGE STATIONARY WATER INTAKE SCREENS
(For pumps of a capacit, ~ thon 28.3 L/sec tlcf., ~9 U.s. ar 374 Igpm J )
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Brposs
chonnel
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REVOLVING DRUM SCREEN, HORIZONTAL AXIS

Generally, installed to divert fish from irriQation
canals Can be driven by a sma Ii motor or by 

a

paddle wheel To ovoid juvenile fish implnQement,
a bypass chonnel IS required near the front of

the screen Rubber seols are necessary 010n9

the base and sides.

Bypass Channel
(returns fish, dibrl., andiicess
f low to ",aln river)

RototinQ padd I.whiel and

attached clianing brushes

FINNIGAN SCREEN

The horizontal, self - cleaninQ FinniQan Screen is another cocept i Qenerally inslalled to divert

fish from irrigation or enhancement projects. The stationry horizontal scrien is kept clean by
a set of brushes attached to a "YOlving paddle wheel powered by the water current enl.rinQ
th structure. A potion of the flow, the suspended debris, and fish are directed to the bypass

channeL. The remainder of the flow passes through and below the Itr"n for use as requirid"

IRRIGATION INTAKE SCREENS
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Screen baskets
(or trays)

E Iietrof luld

Motogiar
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CONVENTIONAL VERTICAL TRAVELLING SCREEN

May be installed in rivers, lakes and the ocean. A common screening method utilized by industry,
these self - cleaning mechanical screens with modifications can prevent impact upon fiih. Mounted
flush to the stream bonk (shoreline) or as pier intakes within itreams and provided with on

opening on the downstream end between the intake screens and trashracki, juvenile fish can
generally escape entrapment" Rubber panel. iide, a~d boot iiais are riquired to pre~ent

juvenile fish from gaining entry into the pumpwell. A safi bypass system is IsSintial to
return juvenile fish with debris back to the watercourse. Automatic controls are also
necessary to ensure operation at a specific minimum htad diffirential.

LARGE INDUSTRIAL AND DOMESTIC WATER INTAKE SCREEN
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Industrial Water Requirements.



SCHEDULE B: INDUSTRIAL WATER REQUIREMENTS (METRIC)

Tye of Process Water Requirements

Pulp and Paper Mills 404,558 litres/t
Paper Convert ing 20,603. litres/t

Saw Mills 6.25 litres/board-metre

Food Processing:
Meat Packing 30 litres/kg. of carcass
Poultry Dressing 44 litres/bird
Dairy Products 7 litres/kg. of milk
Canned Frui t & Vegetables 851 i itresJcase 24 -3 03 cans
Frozen Frui t & Ve.Qetables 93.3 litres/kg.
Malt Beverages 5688 litres/barrel of malt

Nitrogenous Fert i 1 i zers 88,778 litres/t
Phosphatic Fertilizers 110,879 litres/t
Hydraul ic Cement 4,233 litres/t
Steel 195,162 litres/t
I ron and Steel Foundries 38,583 litres/t
Washing Sand and Gravel

Initial pond filling 880 litres/t (one time)
Make-up water 130 Ii tres It Idaý (8 hrs.)

Primary Copper 441 litres/kg.

Primary Al uminurn 411 litres/kg.
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SCHEDULE B: INDUSTRIAL WATER REQUIREMENTS (METRIC)

COMMRCIAL USES

Tyes of Establishment: Water Requirements

Airports 13.65 lpd per passenger

Apartments, multiple family 227.5 lpd per resident

Bath houses 36.4 Ipd per ba ther

Camps:
Constr. camps, semi -permanent 191 lpd per worker
Day wi th no meals 54.6 lpd pe.r camper
Luxury 387 lpd per camper
Resorts with limited plumbing 191 lpd per camper
Tourists with central bath and toilet 132 lpd per camper

Cottages w/seasonal occupancy 191 lpd per resident

Courts, tourist w/individual bath uni ts 191 lpd per person

C lubs :

Country 378 lpd per resident
Country 191 lpd per member

Dwellings
Boarding houses 191 lpd per boarder
Luxury dwel ling 378 lpd per person.
Multiple family apartments 150 lpd per resident
Rooming houses 227.5 lpd per resident
Single fami ly 191 lpd per resident

Factories 91 lpd per worker

Hotels:
With private bat.h 227.5 lpd per person
Without private bath 191 lpd per person

Hospitals 1,228 lpd per bed

Institutions other than hospitals 387 lpd per person

Laundries, self service 191 lpd per customer

Motels:
With bath and toilet 150 Ipd per bed
With bath, toilet, and ki tchen 191 Ipd per bed
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SCHEDULE B: INDUSTRIAL WATER REQUIREMENTS (METRIC)

COMMRCIAL USES

Tyes of Establishment: Water Requirements

Parks:
Overnight wi th flush toilets 95.5 lpd per camper
Trailers with individual bath units 191 lpd per camper

Picnic:
With toilet 36.4 lpd per picnicker
With toilet, bath house and showers 77 lpd/picnicker

Restaurant:
With toilet 36.4 lpd per patron

With toilet, bar and lounge 41 lpd per patron

Schools:
Without cafeteria, gym or showers 54.6 Ipd per pupi 1

With cafeteria 77 Ipd per pupi i
With cafeteria, gym and showers 95.5 lpd per pupi i
Boarding 382 Ipd per pupil

Service Stat ions 36.4 lpd per vehicle

Stores i, 515 Ipd per toilet

Swimming Poo 1 s 36.4 lpd per swimmer

Theatres:
Dri ve- in 18.2 Ipd per car space

Movie and Stage 18.2 lpd per seat

Workers:
Construction 191 lpd per worker

Office 54.6 lpd per staff
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SCHEDULE B: INDUSTRIAL WATER REQUIREMENTS (METRIC)

AGRICULTUR USES

Tyes of Agriculture Activity: Gallon/day

Livestock Drinking:
Cattle 45.5 lpd per animal

Dairy cattle (and servicing) 132 lpd per animal

Goat 4.5 lpd per animal

Hog
13.6 lpd per animal

Horse - 45.5 lpd per animal

Mule 45.5 lpd per animal

Sheep 4.5 lpd per animal

Steer 45.5 lpd per animal

poul try:
Chicken (per 100)

27.3 lpd per 100

Turkeys (per 100)
54.6 lpd per 100

Flood harvesting (cranberries) 2 dam3 per hectare

Crop suppression (potatoes) .2 dam3 per hectare
(from Jan. to Ma r . )

Frost protection and tree cool ing 2 dam3 per hectare
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