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LASQUETI ISLAND WATER ALLOCATION PLAN
1.0 | NTRCDUCTI ON

The Water Managenment Progranis goals are to sustain a healthy
wat er resource through anticipating and planning for water uses.
Water Allocation Plans are a nmeans of identifying water denmands
and ensuring that water use is conpatible with the goals of a
sust ai nabl e environment. The many advant ages i ncl ude:

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

2. Reduci ng our response tine by having plans in place prior to

appl i cations;

3. Elimnating separate studies and reports on each application
(presently sone duplication);

4. | nproving the consistency of our approach and decisions,
regardl ess of individual staff;

5. Repl aci ng or reducing nost Water Licence Application Reports
by pre-defining specific allocation directions and deci si ons;

6. Bei ng nore conprehensive in the plan than in present reports;
7. And, elimnating the need for many referrals.
The foll owi ng regional policy was devel oped to provide direction:

Regi onal Poli cy:

The region shall be subdivided into watershed areas and a
water allocation plan shall be prepared for each watershed area.
Water |icence decisions will be made in accordance w th approved
pl ans.

Assessnents wundertaken as part of the water allocation
pl anni ng process include identifying the surface water resources
avai l able, the instream requirenents for fish, the existing and
pot enti al licensable water demands and providing direction
regarding further water |licence allocations.

| nput nmay be sought from other agencies. Referrals go to
Federal & Provincial Fisheries agencies and to Water Managenent in
Victoria. The Lasqueti Island Water Allocation Plan is one of the
first of a series of allocation plans. There are over 45 pending
wat er |icence application demands as of Decenber 1992.



LASQUETI ISLAND WATER ALLOCATION PLAN
2.0 GENERAL WATERSHED | NFORVATI ON

The Lasqueti Island Water Allocation Plan area is |ocated off
Vancouver Island's east coast in the Strait of Georgia, north of
Parksville and south of Texada Island. Wth an area of 72.5 square
kilometres, it includes surrounding Jervis, Paul, Boho, Jededi ah,
Bull, Jenkins, Linberg, Sangster and Finnerty Islands. Public
access is by passenger ferry from French Creek, north-west of
Parksville on Vancouver Island, to the False Bay comunity centre
on Lasqueti Island. Lasqueti Island is approximately 17 kil ometres
long by 5 kilometres at its widest point, with a maxi nrum el evati on
of 328.6 metres on Trematon Muntain near the centre of the
island. The plan area is illustrated in Figure 1.

Lasqueti |Island covers 91% of the Allocation Plan area or
66.3 square kilonetres. Small adjoining islands add 6.23 square
kilometres, naking up the remaining 9% of the Water Allocation
Pl an area as shown bel ow

Lasqueti and Surrounding Islands - Size in Knf

Dr ai nage Area

| sl ands in Kn?
Lasqueti |sland 66. 30
Boho | sl and 0.16
Bull Island 0.77
Finnerty Isl ands 0.28
Jededi ah | sl and 2. 77
Jenki ns | sl and 0.75
Jervis Island 0.95
Li nberg Isl and 0. 10
Paul Isl and 0. 23
Sangster |sl and 0.22
TOTAL ALLOCATI ON PLAN AREA 72.53

Qgden, Hadley and Lanbert are the three largest [|akes on
Lasqueti Island, with a cumulative surface water area of roughly
0.22 square Kkilometres. Goen Swanp (0.11 square kilonetres) and
other small |akes, ponds and swanps account for another 0.33
square kilonetres surface area. Overall, these surface water areas
represent |ess than one percent of the Island.

Land use on Lasqueti Island is predomnantly rural
residential and small farns. B.C. Hydro does not service the
island with electric power. Current population is estimated at 350
peopl e.
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Strait of Georgia

Figure 1.
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| slands Trust records suggest that the current slow rate of
gromh wll continue; undoubtedly influenced by the community's
decision to limt services avail able on the island.

For the purpose of assessing water supplies for allocation
denmands, the watershed and drainage areas in the following table
were identified and are illustrated in Figure 2.

Lasqueti |sland Drai nage Areas

Dr ai nage Area (knf)
Lanbert Creek 5.03
Qgden Lake 1.86
Bl anchette Creek 0. 26
Tremat on Creek 2.15
Tremat on Lake 0.52
Unnaned (Jenkins) O eek 2.46
Danmar k Creek 4.12
Hadl ey Creek 2.24
St apl eton Creek 0.52
Unnaned (Bill down Swanp) O eek 0.74
Unnaned (Livingston) Brook 0.97
Unnanmed (West Point) O eek 5.42
Deane Creek 0.99
Tucker Br ook 1. 66
St onehouse Creek 1.95
Unnaned ( Monahan) O eek 2.95
Waner O eek 1.86
Sam Cr eek 1. 67
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LASQUETI ISLAND

Strait of Georgia

LASQUETI ISLAND

Figwe 2. Lasqueti isiand drainage areas.



LASQUETI ISLAND WATER ALLOCATION PLAN
3.0 HYDROLOGY

3.1 Hydronetric Information

There are two hydronetric stations (on Ogden Creek and Qgden
Lake) and no precipitation stations on Lasqueti Island. In
addition to the hydronetric stations, further information rel ated
to stream flows and water volunes are available from past site
i nspections, reports and observations related to water |icence
applications.

3.1. 1Lanbert Creek Drai nage Area

Lanbert Lake, QOgden Lake through Ogden Creek and Evans O eek
all flowinto Lanbert Creek and thus into Boat Cove (ocean). These
| akes and creeks conprise the main conponents of the Lanbert Creek
Drainage Area. The estimated total drainage area, planinetered
from 1:50, 000 topographic maps, is 5.03 knf (1,243 acres).

Lanbert Lake, according to LaSalle and GOdynsky's report in
1974 on file 0310406, has a surface area of 6 acres and a maxi mum
depth of 12 feet with no inflow or outflow during the summer
mont hs. They also estinmated that the usable depth is only 5 feet
and therefore the estimted available volune is (5 feet X 6 acres)
30 acre-feet. The planinetered surface area of Lanbert Lake, from
1: 50, 000 topographic mapping, is 0.05 square kilonetres (12 acres)
in size. Using the planinetered area and assum ng an average depth
of approximately 1.5 netres (5.0 feet), this lake may have a
volume estimated at 75 dani (60 acre-feet). This lake is listed as
fully recorded except for irrigation purposes.

Qgden Lake, according to Qdynsky's report in 1968 on files
0277105, 0277330 and 0305194, had a 2 cfs outflow on May 9, 1968.
He also noted that the |ake reportedly drops 1 foot and there is
no outflow from the lake during the sumrer nonths. He estimated
that the l|lake surface area was 25 acres. The |argest |ake on
Lasqueti Island, the Ogden Lake surface area was planinetered from
1: 50, 000 topographic maps to be 0.10 square kilonmetres (25 acres).
hservations noted in the above file reports indicate that the
| ake is shallow Connected to Lanbert Creek by Ogden Creek, the
outflow is to Boat Cove (ocean). This lake is noted in the stream
register as "fully recorded except for donmestic and waterworks
pur poses".

Also this lake is reportedly stocked with trout by the
riparian | and owner.

Hydronetric station O08HBO58 on "QOgden Lake on Lasqueti
| sland” has daily water levels for April through Cctober in 1977
and April through Septenber in 1988 (see Appendix D).
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Ogden Creek flows from Ogden Lake into Lanbert O eek and
thence into Boat Cove (ocean). Hydronetric station 08HB047 on
"CQgden Creek at the CQutlet of Ogden Lake" has conplete daily flow
records for 1974 to 1977 inclusive and daily flow records for
parts of 1972, 1973 and 1978 (see Appendix D). The drai nage area
to this hydronetric station is 1.86 knf (460 acres).

Evans Brook, according to LaSalle's report in 1974 on file
0310592, had an estimated flow of 1.0 c.f.s. on March 27, 1973.
3. 1. 2Bl anchette Creek Drai nage

Bl anchette Creek, according to Moore's report in 1984 on file
0368012, had an estimated flow of 0.25 c.f.s. on May 16, 1984. He
reported that it was observed by locals that there was no flow
during the nonths of July, August and Septenber. He estinmated the
drai nage area to be 48 acres to the point of diversion. Using 50%
of the precipitation at the Parksville Precipitation Station, he
estimated the runoff available to be approxinmately 66.5 acre-feet.
The estimated total drainage area, planinetered from 1:50, 000
t opogr aphic maps, is 0.26 knf (64 acres).

3.1. 3Tremat on Creek Drainage

Trematon Lake, according to More's report in 1984 on file
100187, has an estimated surface area of 7.4 acres with a nean
depth of 12 feet, for a total volume of approximately 90 acre-
feet. The estimated drainage area to the | ake outlet was 128 acres
(0.52 knf).

Trematon Creek, according to Mwore's report in 1984 on file
1000187, has an estinmated drainage area (to a snmall dam near the
nmouth of the creek) of 480 acres. According to Blecic and Ford's
report in 1978 on file 0340431 and 0365220, the estimated fl ow was
5000 gpd (0.01 cfs) on April 29, 1975 and was 1.5 cfs on Novenber
2, 1978. They also note that the creek ceases to flow in July and
August each year. The estinmated total drainage area, planinetered
from 1:50, 000 topographic maps, is 2.15 knf (531 acres).

3. 1. 4Unnaned (Jenkins) Creek Drai nage
Unnanmed (Jenkins) GCreek has no flow records or observations

at this tinme. The estimated total drai nage area, planinetered from
1: 50, 000 topographic maps, is 2.46 knf (531 acres).
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3.1.5 Danmar k Creek Drai nage

Constance Swanp, according to Kudrick's report in 1982 on
file 0367028, had no outflow on August 18, 1982 and has no outfl ow
during the sumrer nonths of July, August and Septenber.

(oen Lake, according to Blecic and Ford's report in 1978 on
file 0330782, had an estimted 10 gpm (0.17 cfs) outflow on
Novenber 1, 1978. They estimated the surface area of the lake to
be approximately 4 acres and 8 feet deep for a total volune of 32
acre-feet.

Danmark Creek was dry on August 18, 1982, according to
Kudrick's report in 1982 on file 0367354, and is reportedly dry
during the sumrer nonths of July, August and Septenber. The
estimated total drainage area is 4.12 knf (1,018 acres),
pl ani netered from 1: 50, 000 topographi c naps.

3.1.6 Hadl ey Creek Drai nage

Stapl eton Creek, according to More and Kudrick's report in
1982 on file 0355442, is dry for the sumer nonths of July, August
and Septenber. The drainage area of the creek to Hadl ey Lake was
estimated to be 128 acres (0.52 knf).

Hadl ey Lake's surface area is 0.07 knf (17 acres), plani-
nmetered from 1:50,000 topographic maps. Providing the primry
source of community water, Hadley Lake is fed by Stapleton O eek
and is listed as fully recorded except for donmestic and
wat er wor ks.

Hadley Ceek flows from Hadley Lake to the ocean. The
estimated total drai nage area, pl aninmretered from 1:50, 000
t opographic maps, is 2.24 kni (554 acres).

3.1.7 Unnaned (Bill down Swanp) C eek Drainage

Bi | | down Swanp, according to Blecic and Ford's report in 1978
on file 0340463, had no outfl ow on Novenber 1, 1978. Wth a 2 foot
hi gh beaver dam at the outlet, the estimated surface area of 7.5
acres and average depth of 3.5 feet, the volume of the | ake was 26
acre-feet. However if the beaver dam were renoved the |ake vol une
woul d be approximately 10 acre-feet. Billdown Swanp Measurenents
taken in the winter of 1978 by a M. Fisher varied between 20-40
gpm (28, 800-57,600 gpd) or approximately 0.1 cfs. The estimated
total drainage area, planinetered from 1:50,000 topographic naps,
is 0.74 knf (183 acres).
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3.1.8 Unnaned (Livingston) Brook Drai nage

Unnarmed  (Livingston) Brook has no flow records or
observations at this tine. The estimated total drainage area,
pl ani netered from 1:50,000 topographic maps, is 0.97 knf (240
acres).

3.1.9 Unnarmed (West Point) G eek Drai nage

Archi medes Spring, according to LaSalle's report in 1975 on
file 0323737 and 0323433, flow was estimated at 800-1000 gpd on
April 29, 1975 and the outflow fromthe spring is seasonal.

Unnaned West (Point) Creek has no flow records or
observations at this tinme. The estimated total drainage area,
pl ani retered from 1:50,000 topographic maps, is 5.42 knf (1,339
acres).

3.1.10 Deane Creek Drai nage

Deane Creek, according to Blecic and Ford's report in 1978 on
file 0330696, had an estimated flow of 25 gpm on Novenber 1, 1978
and the flow is seasonal. The estimated total drainage area,
pl animetered from 1:50,000 topographic maps, is 0.99 knf (245
acres).

3.1.11 Tucker Brook Drai nage

Tucker Brook, according to LaSalle's report in 1975 on file
0328421, had no flow on April 29, 1975 and the flow is seasonal
The estimated total drainage area, planinetered from 1:50, 000
t opographic maps, is 1.66 knf (410 acres).

3.1.12 St onehouse Creek Drai nage

Casi s Swanp, according to Blecic and Ford's report in 1978 on
file 0340998 and Moore's report in 1984 on file 0355312, had an
estimated flow of 60 gpm (0.2 cfs) on Novenber 1, 1978 and no
outflow in the sunmer nonths. The applicant for a power |icence on
this source neasured the outflow from Qasis Swanp from Cctober
1977 to May 1978. The nean di scharge for this period was 0.24 cfs.
The unit drainage area runoff yield, for this 137.7 acres drainage
area is 0.002 cfs/acre (0.95 acft/acre). The natural swanp size
was estimated to be approximately 1.5 acres by 2 feet average
depth for an estimated volume of 3 acre-feet. However a 15 foot
hi gh dam stores an estimated 27.5 acre-feet of water. There is no
natural flow from this swanp from May through Septenber in nost
years.
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Amundsen Spring, according to LaSalle's report in 1975 on
file 0328240, had no outflow on August 18, 1975. The flow is
seasonal .

St onehouse Creek, according to LaSalle's report in 1975 on
file 0329342, had no outflow on August 18, 1975 and an esti nmated
flow at 2 cfs on Novenber 18, 1975. The flow is seasonal. The
estimated total drai nage area, pl aninretered from 1:50, 000
t opographic maps, is 1.95 knf (482 acres).

3.1.13 Unnaned ( Monahan) Creek Drai nage

Big Snag Pond, according to Danberg's report in 1990 on file
1000751, had no flow on Cctober 15, 1987 and flows only
seasonal ly. This pond had an estinmated 5.5 acre drai nage ar ea.

McRae Swanp, according to More's report in 1984 on file
1000020, drainage area was approximately 50 acres. The swanp
surface area was estimated as 4 acres with an average depth of 2.5
feet for a volunme of 10 acre-feet.

Monahan Brook, according to LaSalle's report in 1975 on file
0328913 and 0328914, had no flow on August 12, 1975 and the flow
is seasonal. The estimated total drainage area, planinetered from
1: 50, 000 t opographic maps, is 2.95 knf (729 acres).

3.1.14 Wanmer O eek Drai nage

Waner Creek, according to Danberg's report in 1990 on file
1000761, had no flow on Novenber 15, 1987 and flows only
seasonally. The estimated total drainage area, planinetered from
1: 50, 000 topographic maps, is 1.86 knf (460 acres).

3.1.15 Sam Cr eek Drai nage

Sam Swanp, according to LaSalle's report in 1975 on file
0329605 and Blecic and Ford's report in 1978 on file 0330165,
outflow estimates were 4 cfs on Decenber 22, 1975 and no outfl ow
on Novenber 2, 1978. The flow 600 feet downstream of the swanp was
estimated as 10 gpm on Novenber 2, 1978. The swanp was esti nated
at 2.75 acres in area with an average depth of 8 feet for a vol une
of 22 acre-feet with a 6 foot high dam at the outlet. Wthout the
storage dam the swanp may only have 5.5 acre-feet of water.

Sam COreek, according to LaSalle's report in 1975 on file
0328879, had no flow on August 12, 1975. The estimated total
drai nage area, planinmetered from 1:50,000 topographic maps, is
1. 67knt (413 acres).

10
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3.1.16 O her Snmal | Drai nages

Lotzer COreek, according to More's report in 1982 on file
0365516, had no flow on August 19, 1982. He indicates that the
creek flows into a cave. No drai nage area was det erm ned.

Ravenscar Swanp, according to Boomis report in 1989 on file
1000864, outflow dries up by July 1 of each year. The watershed
area of the source could not be determ ned.

Tawny Gold Swanp , according to Blecic's report in 1978 on
file 0342744, had no flow on Novenber 15, 1978. This was a snall
swanp with little drainage, used |like a cistern to catch rainfall.

3.2 Water Supply

Hydronetric station O08HB0O58 on "QOgden Lake on Lasqueti
| sland” and Hydronetric station 08HBO47 on "QOgden Creek at the
Qutlet of (Ogden Lake", in conjunction with precipitation records
from the nearest precipitation gaugi ng stations, have been used to
estimate water supplies at ungauged sources on Lasqueti |sland.

3.2.1 Low Fl ows

Available information indicates there is no flow in any
Lasqueti Island streans during August and Septenber in npbst years.
Also, in extrenme low flow years, and where records exist, zero
fl ows have been observed or recorded for the nonths of June, July,
August, Septenber and Cctober.

For Ogden GCeek at Qutlet of Ogden Lake (Station No.
08HB047), the flow record for 1977 indicates there was no flow in
the creek for the 5 nonth period of June through Cctober.  her
Vancouver |Island hydronetric stations with a |onger period of
record indicate that the 1977 low flows were between a 1 in 5 and
alin 10 year recurrent |ow flow record.

Therefore, any water demand during the low flow period of
June through OCctober nust be supported by storage reservoir
devel opnent (dans and/or dugouts) or by the use of natural | akes,
ponds and swanps.

11



LASQUETI ISLAND WATER ALLOCATION PLAN
3. 2. 2Lakes, Ponds and Swanps

Usi ng Ogden Lake on Lasqueti Island (Station No. 08HB058),
the |ake level record for 1977 indicates the |ake |evel declined
by 1.16 feet between April 1% (3.54 feet) and the |owest |evel on
Sept enmber 16-18" (2.38 feet). From the Qyden Creek at Qutlet of
Qgden Lake (Station No. 08HB047) flow record for 1977, 0 outflow
conmmenced on June 8" when the water level in the |lake was at 3.08
feet. Therefore the |ake level declined a further 0.70 feet after
outflow ceased, primarily due to |ake evaporation. In 1978 the
| ake level declined by 1.18 feet between April 22-23" (3.78 feet)
and the | owest |evel on August 21-31" (2.60 feet).

These records indicate that over 1.0 foot of water nmay be
| ost to evaporation and other |osses from water bodies on Lasqueti
| sl and.

The following table summarizes the estimated water vol unes
for | akes and swanps on Lasqueti |sland.

Lakes and Swanps - Estimated Vol unes

Surface Area Dept h Vol une

Lakes and Swanps (Acres) (Feet) acft dani
Lanbert Lake 12° 5 60 74
QOgden Lake 25

Tremat on Lake 7.4 12 90 111
Qoen Lake 4 8 32 39
Cben Swanp 27

Hadl ey Lake 17

Bi | | down Swanp™ 7.5 3.5 26 32
Qasi s Swanp” 2.75 10 27.5 34
McRae Swanp 4 2.5 10 12
Sam Swanp” 2.75 8 22 27

~ Planinetered area from 1: 50, 000 topographi c map.
Damed
3.2.3 St or age

For any water

demand during the low flow period of June

t hrough COctober, storage nust be maintained. Wiere there are no

natural |akes or marshes,
i nadequate for water
dugout s) may be devel oped.

The flow records for
(Station No. 08HB047)

or where these natural water bodies are
demands, storage reservoirs (danms and/or

Qgden Creek at CQutlet of Ogden Lake

indicate there are no significant water

12
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flows to support storage denmands during the period from April
t hrough Cctober. Water diversion for storage and snall hydro power
denmands is available only during the period from Novenber through
Mar ch.

Water available for storage on Lasqueti Island can be
estimated fromthe nean nonthly discharge of Ogden Creek at Qutl et
of Ogden Lake (Station No. 08HB047). Using the high flow nonths of
Novenber to March for Ogden COreek, water available for storage can
be estimated as foll ows:

Nov. Dec. Jan. Feb. Mar .
(.061 x 30) + (.077 x 31) + (.067 x 31) + (.041 x 28) + (.037 x
31)

= 8.589 cms days = 742,090 nmi = 742 dam

This hydronetric station has a drainage area of 1.86 knf and
therefore the unit discharge is:

742,090 ni/1.86 = 398,973 m say 3.99 dani/ha® (1.3 acre
feet/acre)

Conparing precipitation stations and assum ng that 50% of the
precipitation during high flow periods is available as discharge,
wat er available for storage may be estimted as foll ows:

Estimated Annual Runoff - From Precipitation Records

Precipitation 50% Nov- Mar Pr eci Est. Annual Runoff

St ati on (net res’/ square knf) dani/ha ac.ft/acre

Texada | sl and 284, 300 2.8 0.9

Parksville 312, 350 3.1 1.0

Qual i cum 453, 000 4.5 1.5

Denman | sl and 482, 600 4.8 1.6
Aver age 3.8 1.3

Therefore 3.9 dani/hectare (1.3 acre feet/acre) is a

reasonable estimate of runoff water available for storage on
Lasqueti | sl and.

13
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WATER ALLOCATION PLAN

The following table summarizes the water supply for the

identified drai nage areas on Lasqueti |sland.

Estimated Water Supplies on Lasqueti Island

Wat er Avail able
Dr ai nage
Area
Dr ai nage Basin knf
Jun- Cct Nov- Mar
| / sec dani acft

Lanbert Creek 5.03 0.0 1961.7 1615.8
Bl anchette Creek 0. 26 0.0 101. 4 83.5
Tremat on Creek 2.15 0.0 838.5 690. 6
Unnaned (Jenkins) Creek 2.46 0.0 959. 4 790. 2
Danmar k Creek 4.12 0.0 1606.8 1323.5
Hadl ey Creek 2. 24 0.0 873.6 719.6
Unnaned (Bill down Swanmp) Cr. 0.74 0.0 288. 6 237.7
Li vi ngst on Br ook 0. 97 0.0 378.3 311.6
Unnaned (West Point) O eek 5.42 0.0 2113.8 1741.1
Deane Creek 0.99 0.0 386.1 318.0
Tucker Br ook 1.66 0.0 647.4 533.2
St onehouse Creek 1.95 0.0 760. 5 626. 4
Unnaned ( Monahan) Creek 2.95 0.0 1150.5 947.6
Waner Creek 1.86 0.0 725. 4 597.5
Sam Cr eek 1.67 0.0 651. 3 536.5

An average nonthly unit area discharge (cns/sq.km) estinmated

for Lasqueti

I'sland from Ogden Creek records i s provided bel ow

Average Monthly Runoff Per Unit Drainage Area (cns/sq.km)
Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Cct Nov | Dec
.036(.022|.020|.008|.003(.001|.000|.000|.000(.005|.033]|.041

14



LASQUETI ISLAND WATER ALLOCATION PLAN

4.0 | NSTREAM FLOW REQUI REMENTS

There has been no concerns identified by fisheries agencies
regardi ng significant inpacts on the fish resource by water use in
the Lasqueti Island Water Allocation Plan area . However, a UBC
Zool ogist, Dr. Don MPhail, is studying the possible presence of
rare and endangered fish species on the island (per. com P. Law,
Regi onal Fisheries) and recent efforts to enhance fisheries in
Lasqueti Island's Boat Cove area have been successful. Now,
anadromous and sport fish exist in two |akes (QOgden Lake and
Lanbert Lake) and migrate up the creeks from Boat Cove. As nore
know edge concerning resident fish species in the |lakes and as
fish enhancenment efforts increase there nmay be a potential for
greater concern regarding the affects of water use on the fish
resources. However, at present, there is no identified fish
resource at risk and the creeks and brooks have no flow and
t herefore do not support fish naturally during the sunmer nonths.

The |and around QOgden Lake is privately owned and the |and
owner holds a licence from fisheries agencies to stock rainbow
trout in the lake. A simlar stocking application exists for
Tremat on Lake.
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LASQUETI ISLAND WATER ALLOCATION PLAN
5.0 WATER DENMAND

5.1 Licensed Denand

The low flow licensed denmand by drai nage area for Lasqueti |sland
is sunmari zed bel ow and detailed in Appendix B:

Low Fl ow Li censed Dermand by Drai nage Area

Wat er Demand’
Jun- Cct
Dr ai nage Basin (1/sec) danm”
Lanmbert O eek 4. 174 32.5
Bl anchette Creek -0.132 -1.0
Tremat on O eek 0. 146 1.1
Unnaned (Jenkins) Creek 0. 000 0.0
Danmar k Cr eek 3. 066 23.8
Hadl ey Creek -4.423 -34. 4
Unnaned (Billdown Swanp) Creek 0. 079 0.6
Li vi ngst on Br ook 0. 000 0.0
Unnaned (West Point) O eek 0. 026 0.2
Deane Creek -0. 080 -0.6
Tucker Br ook 0. 005 0.0
St onehouse Creek 10. 351 80.5
Unnaned (Monahan) Cr eek 0. 100 0.8
Waner Creek -0.741 -5.9
Sam Cr eek -0.515 -4.0
O her (Tawny Col d Swanp) -0. 053 -0.4
Total 12.002 93.3
* A negative nunber indicates that |icensed storage vol unme

is in excess of the licensed denand over 90 days.

** Based on an estimated 90 day irrigation period demand.
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LASQUETI ISLAND

WATER ALLOCATION PLAN

A summary of

foll ows:

the existing

i censed demand by

pur pose/ use

Low Fl ow Li censed Dermand by Purpose

Pur pose
Wat er wor ks

Donesti c
Irrigation
Power

I ndustri al

St or age

Quantity/Units

Equi val ent Low Fl ow & Vol une

litres/second

9, 125,000 gal /yr 1.315
25, 950 gpd 1. 364
150.5 acft 23. 843

0.5 cfs 14.158

1, 000 gpd 0.053
Total Denmand 40. 733

181. 29 acft -28. 720
Unsupport ed Denand 12. 013

dam
10. 2
10.6
185.4
110.1
0.4
316. 7

-223.3

93.4

* Based on an estimated 90 day irrigation period denmand

Exi sting
sunmari zed bel ow by

total water

| i censed

demand:

wat er
the percentage each use

demand on Lasqueti

represents of

is
t he

I sl and

Percent Low Fl ow Li censed Dermand by Purpose

Pur pose/ Use

Donesti ¢

Wat er wor ks
I ndustri al
[rrigation

(& Commerci al)

Power (Residential)

% of Tot al

Li censed Denand

3.4 %
3.0 %
0.1 %
61.3 %
32.2 %
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LASQUETI ISLAND WATER ALLOCATION PLAN

Al t hough the | argest nunber of |icences are for donestic use,
licensed irrigation demand is the greatest water denmand from
i sland surface water sources. Storage of winter flows supports all
irrigation licenses and much of the related donestic demand. A
single hydro power water |icence represents 32.2% of the total
wat er denand.

5.2 Projected Demand

Over 45 water licence demands are pending as of Decenber
1992. A summary of the pending applications by purpose/use follows
and is detailed in Appendix C

Wat er Licence Application Low Fl ow Demand by Purpose

Equi val ent Demand’

Pur pose Quantity/Units litres/sec dani
Donesti c 21, 000 gpd 1.106 8.6
Irrigation 81.5 acft 12. 946 100. 6
I ndustri al 1, 000 gpd 0. 053 0.4
Power 2.9 cfs 82.128 638. 6
Tot al 96. 233 748. 3
St or age 70.7 acft -11. 215 -87.2
Unsupport ed 85. 002 661. 1

* Based on an estimated 90 day irrigation period denmand.

Pending water |licence applications date back approximtely
three years. During this period, new donmestic demand nearly equal s
exi sting demand.

New irrigation demand represents about one third of the

existing total irrigation demand, with nost applications including
of fsetting storage.
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LASQUETI ISLAND WATER ALLOCATION PLAN

Several residential hydro power water |icence applications
are pending at this time. Mst of the pending water |I|icence
applications are for residential power (small hydro) use during
the high flow w nter nonths. Because Lasqueti is unlikely to

connect to B.C. Hydro in the foreseeable future, we expect snal
hydro demand to continue. Hydro power demand is a non-consunptive
wat er use in nost cases.

No water |icences or pending water |icence applications exist
on any of the smaller islands adjoining Lasqueti Island in the
pl an ar ea.

The concl usions and recommendations found in the follow ng
sections outline the requirenents, limtations and acceptance
criteria necessary for approval of the applications discussed
above.
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LASQUETI ISLAND WATER ALLOCATION PLAN

6.0 CONCLUSI ONS

The foll owi ng concl usi ons were derived:

1.

Streanfl ow during the Iow flow nonths of July and August
is zero in nost years and rmay be zero for the nonths of
June to Cctober in a low flow year for all creeks.

Al water demands for the period between April and
Cct ober nust be supported by storage of higher winter
fl ows occurring between Novenber 1 and March 31.

Water for hydro electric power is only available for use
from Novenber to May. Al t hough supporting storage may
be devel oped to extend the period of water availability
through the low flow period, the amunt of storage
required and the cost of devel oping the storage woul d be
prohi bitive in nost cases.

Nearly all existing licensed water supplies on Lasqueti
| sland have sone |evel of supporting storage to ensure
supply during the | ow fl ow peri ods.

The water available for storage and hydro power
devel opnent estimated for Lasqueti Island is 3.9 dani/ ha
(1.3 acre-feet/acre).

No further significant conmunity waterworks denmands on
Lasqueti Island are anticipated at this tine. However,
the sole waterworks denmand on Hadley Lake should be
protected from further allocations affecting the
exi sting and potential conmunity water supply.

No significant increase in industrial demand is
anticipated for Lasqueti Island. Exi sting industrial
denmands are primarily commercial ventures associated
with resort uses.

Lands available for farmng, and thus irrigati on denand,
are relatively small. Also, there is no soil
information readily available to calculate irrigation
duti es.
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LASQUETI ISLAND WATER ALLOCATION PLAN
7.0 RECOMVENDATI ONS

As no flow occurs during the sumrer |low flow period, all
streans within the Lasqueti Island Water Allocation Plan area
should be noted as "Fully recorded for Al Purposes Unl ess Storage
is Provided".

Fish and debris screens on intake or diversion works are not
required except on Oden Lake, Ogden GCeek, Hadley Lake and
Tremat on Lake. However, fish and debris screens should be
recommended to any applicant as part of good intake design.

7.1 Donestic

A water |icence should issue for 500 gpd for each single
rural residential water application denmand. Water supply shoul d
be restricted to uses associated wth dwelling(s) |ocated approxi-
mately as shown on a plan attached to the water |icence. Donestic
water |icences should not be issued to provide proof of an
"adequat e potable water supply” for subdivision approval purposes.

To ensure an adequate water supply, applicants should be
prepared to develop storage or use |ake or swanp storage, for the
average daily demand of 250 gpd for a five nonth period (150
days), say 6,000 ft® or .14 acre feet. This requires a reservoir
or dugout approximately 20 feet wide by 30 feet long, with an
average depth of 11 feet (1 foot for evaporation |oss).

7.2 \\t erwor ks

Except for community waterworks purposes, no further water
licences should issue within the Hadl ey Ceek watershed. Hadl ey
Lake (called Pete's Lake by residents) and tributary streans
shoul d be noted in the streamregister as "Fully Recorded for A
Pur poses Except Waterworks".

I f community water supply demand, in excess of the existing

licensed demand is required, the applicant will be required to
further assess the available water supply in Hadley Lake. The
applicant will also be required to nmeter and treat the water

supply. Further storage devel opnment may al so be i ndi cat ed.

7.3 Industrial and Conmerci al
| ndustri al demands rel at ed to comrer ci al and resort

devel opnent should be handled simlar to nultiple donestic denmands
with the sane requirenents.
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LASQUETI ISLAND WATER ALLOCATION PLAN

7.4 Irrigation

Al irrigation water demands nust be supported by storage
devel opnent. There is no soil information readily available for
Lasqueti |sl and. Therefore, the irrigation duty for agriculture
on Lasqueti Island will be 1.0 acre feet of water per acre of |and
to be irrigated. The naximum all owable rate of withdrawal will be
4.2 Igpm per acre of land to be irrigated.

The storage required to support irrigation demands is 1.0
acre feet per acre of irrigation demand, plus an additional
al l owance for evaporation and other |losses from the storage
reservoir.

Natural storage in existing |akes, ponds and marshes may be
used, except for Hadl ey Lake, Ogden Lake and Trenmaton Lake where
fisheries nmust be preserved.

7.5 Power (Residential

Applicants for hydro power purpose are required to adequately
conplete the "Information Required in Respect of an Application
for Power Purpose" form

The water demand wll be estimated (in cubic neters per
second) fromthe power requirenment P(in kw) and head h (in nmetres)
as follows (overall efficiency - 30% e=0.3):

Q=0.34 p
h

A hydro power supply with a 30.5 netre (100 ft.) head and
sufficient storage to store variations between the five nonth
hi gher winter flows requires approximately:

Hydro Power Requirenments Wth Automati c Load Managenent
30.5 netre (100 ft) Head

Power FI ow Dr ai nage Area
Descri ption Kw cfs Acr es Knf
3-4 Bedroomwith elec. Stove 14 5.5 1, 300 5.1
2 Bedroom 7 2.7 630 2.5
Cabi n 4 1.6 360 1.4
Home Supply with Batteries and 1 0.34 90 0.4
Al ternative Supply
Few Appliances with Batteries 0.1 0. 04 9 0. 04

22



LASQUETI ISLAND WATER ALLOCATION PLAN

The period of hydro power use will be from Novenber to March
unl ess adequat e storage can be devel oped to extend the peri od.

Water returned to the stream after generation of hydro power
may be l|icensed for subsequent conpatible water denmands. Hydr o
power use that diverts water away from subsequent use should be
di scour aged.

7.6 Storage

An additional 1.0 foot of depth over the surface area of the
storage reservoir or natural water body nust be allowed for
evaporation and other |osses when considering supporting storage
for licensed denands. Each acre-foot of water to be stored
requires 0.8 acres of drainage area based on 1.3 acre-feet runoff
per acre of drainage.

Design plans nmust be submtted and accepted by witten letter
bef ore constructi on commences on any proposed dam over 10 feet in
hei ght or on storage of 10 acre-feet or nore.

7.7 Allocation Plan Revision

The Lasqueti Island Water Allocation Plan should be revi ewed
and updated on or before August 1997 (5 years).
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APPENDI X A

LASQUETI | SLAND
LI CENSED WATER DEMAND by PURPCSE/ USE



LI CENCE FI LE PRI ORI TY Equiv. Low Fl ow % of
NUMBER NUMBER DATE SOQURCE NAME QUANTI TY/ UNI TS I/ sec dam t ot al
Wat erwor ks Pur pose
C072113 0232181 19600816 Hadley Creek 9,125, 000. 000 GY 1. 315 . 0013
SUB- TOTAL 9, 125, 000. 000 GY 1. 315 . 0013 3.2
Donesti ¢ Purpose
C046040 0328240 19750109 Anundsen Spring 500. 000 GD 0. 026
Q045313 0323737 19740827 Archi medes Spring 500. 000 GD 0. 026
C072629 1000751 19870722 Big Snag Pond 500. 000 GD 0. 026
Q051713 0340463 19761112 Bill down Swanp 1, 500. 000 GD 0. 079
C061376 0368012 19810303 Bl anchette Creek 500. 000 GD 0. 026
Q058452 0367028 19800731 Constance Swanp 500. 000 GD 0. 026
058450 0367356 19801008 Danmark Oreek 500. 000 GD 0. 026
C051775 0330696 19760526 Deane Creek 3, 000. 000 GD 0. 158
041656 0310592 19720728 Evans Brook 500. 000 GD 0. 026
C041657 0310416 19720628 Lanbert Lake 1, 500. 000 GD 0. 079
C062611 0365516 19790504 Lotzer Creek 500. 000 GD 0. 026
Q061344 1000020 19820528 MRae Swanp 1, 000. 000 GD 0. 053
C061444 0328914 19750603 Monahan Brook 1, 000. 000 GD 0. 053
Q033727 0277330 19671114 (gden Lake 1, 000. 000 GD 0. 053
041086 0305936 19710825 (gden Lake 1, 000. 000 GD 0. 053
C045737 0328879 19750528 Sam Creek 1, 000. 000 GD 0. 053
C046944 0329605 19750917 Sam Swanp 1, 500. 000 GD 0. 079
Q051842 0330165 19760204 Sam Swanp 1, 000. 000 GD 0. 053
058456 0355442 19791002 Stapl eton Creek 500. 000 GD 0. 026
C046041 0329342 19750814 Stone House Creek 500. 000 GD 0. 026
C052307 0340998 19770323 Stone House Creek 500. 000 GD 0. 026
Q051777 0342744 19780227 Tawny Col d Swanp 2, 000. 000 GD 0. 105
052275 0340431 19761102 Trematon O eek 2,100.000 GD 0.110
C061378 1000187 19830714 Trematon Lake 1, 750. 000 GD 0. 092
C045315 0328421 19750317 Tucker Brook 100. 000 G&D 0. 005
C070365 1000761 19870817 \Waner Creek 1, 000. 000 GD 0. 053
SUB- TOTAL 25, 950. 000 G 1. 364 10.6 3.4
Power Resi dential Purpose
0340998 19770323 Stone House O eek 0.500 Cs 14.158 110.1
SUB- TOTAL 0.500 Cs 14. 158 110.1 34.8
Industrial Enterprise Purpose
C045734 0322356 19740107 Trematon O eek 1, 000. 000 GD 0. 053 0.4
SUB- TOTAL 1, 000. 000 GD 0. 053 0.4 0.1
Irrigation Purpose
Q072629 1000751 19870722 Big Snag Pond 1. 000 AF 0. 158
C061376 0368012 19810303 Bl anchette Creek 1. 000 AF 0. 158
Cb8452 0367028 19800731 Constance Swanp 1. 000 AF 0. 158
058450 0367356 19801008 Danmark Oreek 1. 000 AF 0. 158
C041657 0310416 19720628 Lanbert Lake 5.000 AF 0.792
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LI CENCE FI LE PRI ORI TY Equi v. Low Fl ow % of
NUVBER NUMBER DATE SOQURCE NAME QUANTI TY/ UNI TS I/ sec dant t ot al
Q051846 0330782 19760607 (Cnen Lake 20. 000 AF 3.168
Q033727 0277330 19671114 (gden Lake 20. 000 AF 3. 168
Q045737 0328879 19750528 Sam Creek 4.000 AF 0.634
Q051842 0330165 19760204 Sam Swanp 55. 000 AF 8.713
Q058456 0355442 19791002 Stapl eton Creek 1.500 AF 0. 238
Q052307 0340998 19770323 Stone House Creek 3. 000 AF 0. 475
Q045315 0328421 19750317 Tucker Brook 3. 000 AF 0. 475
Q070365 1000761 19870817 \Waner Creek 35. 000 AF 5. 545 _
SUB- TOTAL 150. 500 AF  23.843 185. 4 58.5
TOTAL LASQUETI | SLAND DEMAND 316.7 100.0
St or age Pur pose
Q072629 1000751 19870722 Big Snag Pond 1.200 AF  -0.190
Q061377 0368012 19810303 Bl anchette Creek 1.000 AF  -0.158
Q061377 0368012 19810303 Bl anchette Creek 1.000 AF  -0.158
Q058453 0367028 19800731 Constance Swanp 1.500 AF  -0.238
Q058451 0367356 19801008 Danmark Creek 1.500 AF  -0.238
Q051776 0330696 19760526 Deane Creek 1.500 AF  -0.238
0072113 0232181 19600816 Hadl ey Creek 36.000 AF  -5.703
Q045738 0328879 19750528 Sam Cr eek 5.000 AF  -0.792
051843 0330165 19760204 Sam Swanp 58.400 AF  -9.252
Q058457 0355442 19791002 Stapl eton Creek 2.000 AF  -0.317
Q061352 0355312 19790911 Stone House Creek 27.500 AF  -4.357
Q051778 0342744 19780227 Tawny Col d Swanp 1.000 AF  -0.158
Q052276 0340431 19761102 Trematon Creek 0.460 AF  -0.073
0052900 0365220 19790226 Tremmton Creek 0.230 AF  -0.036
Q045316 0328421 19750317 Tucker Brook 3.000 AF  -0.475
Q070365 1000761 19870817 \Waner Creek 40. 000 AF  -6.337 _
SUB- TOTAL 181.290 AF -28.720 -223.3
gpd gal | ons per day
ay gal | ons per year
cs cubic feet per second
cIs cubic metres per second
acft acre feet
I/ sec. litres per second
Conversion to Equival ent Flows
Donestic P 500 gpd = 0. 0009 cfs = 0. 026 |/ sec
Irrigation (per 90 days) 1.0 acft = 0. 0056 cfs = 0. 158 I /sec
St or age (per 90 days) 1.0 acft =-0. 0056 cfs =-0. 158 | /sec
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APPENDI X B

LASQUETI | SLAND
LI CENSED WATER DEMAND by DRAI NAGE AREA and PURPOSE/ USE



Equi val ent St or age

DOM I RR I ND WKS POMNER Fl ow Vol ure STORAGE Eq.Flow  TOTAL
SOURCE NANME gpd acft gpd M gpy cfs I /sec dand acft I /'sec I /sec dant
Lanmbert Creek
Lanbert Lake 1500 5 0.871
Evans Brook 500 0. 026
Qgden Lake 2000 20 3.277
4000 25 4.174 32.5 4.174 32.5
Bl anchette Oreek
Bl anchette Creek 500 1 0. 185 1.4 2 -0. 317 -0.132 -1.0
Tremat on Creek
Tremat on Creek 2100 1000 0.163 . 69 -0.109
Tremat on Lake 1750 - 0.092 -
3850 1000 0. 255 2.0 . 69 -0.109 0. 146 1.1
Danmar k Creek
Const ance Swanp 500 1 0. 185 1.5 -0.238
Danmar k Creek 500 1 0. 185 1.5 -0. 238
Goen Lake - 20 3.173 -
1000 22 3.542 27.5 3.0 -0.476 3. 066 23.8
Hadl ey Creek
Hadl ey Lake 500 9.125 1.341 36 -5.711
St apl eton Creek 500 1.5 0. 264 2 -0.317
1000 1.5 9.125 1. 605 12.5 38 -6.028 -4.423 -34.4
Bi | | down Swanp
Bi | | down Swanp 1500 0.079 0.6 0.079 0.6
Unnaned (WPt.) Creek
Archi medes Spring 500 0. 026 0.2 0. 026 0.2
Deanne Creek
Deane COreek 3000 0. 158 1.2 1.5 -0. 238 -0.080 -0.6
Tucker Brook
Tucker Br ook 100 3 0. 481 3.7 3 -0.476 0. 005 0.0

St onehouse Creek
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Equi val ent St or age
DOM I RR I ND WKS PONER  Fl ow Vol ure STORAGE Eg.Flow  TOTAL
SOURCE NAME gpd acft gpd M gpy cfs I /sec dam acft | /'sec I/ sec dam
St one House Creek 1000 3 .5 14.687 27.5 -4.362
Amundsen Spring 500 0. 026
1500 3 .5 14.713 114. 4 27.5 -4.362 10. 351 80.5
Unnaned (Monahan) Creek
Monahan Br ook 1000 0. 053
Bi g Snag Pond 500 1 0.184 1.2 -0.190
McRae Swanp 1000 0.053 _
2500 1 0. 290 2.3 1.2 -0. 190 0. 100 0.8
Waner Creek
Waner Creek 1000 35 5. 604 43.6 40 -6.345 -0.741 -5.8
Sam Cr eek
Sam Cr eek 1000 4 0. 687 5 -0.793
Sam Swanp 2500 55 8. 855 58.4 -9.264
3500 59 9. 542 74.2 63. 4 -10.057 -0.515 -4.0
O her Sm Dr ai nages
Tawny Gol d Swanp 2000 0. 105 0.8 1 -0. 158 -0.053 -0.4
TOTAL 40. 759 316.9 181. 29 -28. 756 12. 002 93.3
gpd . . gal | ons per day
M gpy mllion inperial gallons per year
cfs . . cubic feet per second
acft acre feet
dant . decametre cubed
I/ sec. litres per second
Conversion to Equival ent Flows
Wat er wor ks . 1. 000 Mypd = 1.8578 cfs = 0.0526 cms
Donesti c P 500 gpd = 0. 0009 cfs = 0.026 |/ sec
Irrigation (per 90 days) 1.0 acft = 0. 0056 cfs = 0. 158 I /sec
St or age (per 90 days) 1.0 acft =-0. 0056 cfs =-0. 158 | /sec
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APPENDI X C

LASQUETI | SLAND
PENDI NG (1992) WATER LI CENSE APPLI CATI ONS by PURPCSE/ USE



Pendi ng Wat er

Lasquet i

FI LE NUMBER SOURCE NAME

Donesti c
1000909
1000920
1000985
1000998
1001019
1001085
1001094
1001182
1001284
1001390
1001437
1001481
1001509
1001556
1001565

Irrigation
1000909

1000920
1000985
1000986
1001019
1001284
1001390
1001481
1001556
1001565
1001586

Power
1000920

Unnaned Swanp

Li vi ngston Creek
Unnaned Br ook

Li vi ngston Creek
Lanbert Lake
Unnaned Stream
Li vi ngst on Swanp
Unnaned Swanp
Tremat on Lake
Unnaned Spri ng
Unnaned Spri ng
Unnaned Pond
Unnaned Spri ng
Unnaned Swanp
Unnaned Swanp
Donesti ¢ Sub- Tot a

Unnaned Swanp

Li vi ngston Creek
Unnaned Br ook

Li vi ngston Creek
Lanbert Lake
Tremat on Lake
Unnaned Spri ng
Unnaned Pond
Unnaned Swanp
Unnaned Swanp
Unnanmed Pond/ St ream
Irrigation Sub-Tot al

Li vi ngston Creek

31

| sl and
Li cence Aplications by Purpose/ Use

EQUI VALENT

QUANTITYUNITS  |/sec danm’
500 & 0. 026 0.2
500 & 0. 026 0.2
500 & 0. 026 0.2
500 & 0. 026 0.2
2,000 &D 0. 105 0.8
1,750 GO 0. 092 0.7
1,750 GO 0. 092 0.7
3,000 & 0. 158 1.2
1,000 G 0. 053 0.4
1,500 & 0. 079 0.6
500 & 0. 026 0.2
1,500 & 0. 079 0.6
500 & 0. 026 0.2
5,000 & 0. 263 2.0
500 & 0. 026 0.2
21,000 & 1.105 8.6
4.0 AF 0. 635 4.9
6.0 AF 0. 953 7.4
1.0 AF 0. 159 1.2
1.0 AF 0. 159 1.2
20.0 AF 3. 168 24. 7
50 AF 0.792 6.2
50 AF 0.792 6.2
1.0 AF 0. 159 1.2
25.0 AF 3.971 30.8
10. 0 AF 1.588 12. 3
3.5 AF 0. 556 4.3
81.5 AF 12. 946 100.5
0.290 Cs 8.212 63. 9



FI LE NUMBER SOURCE NAME

1000985
1000998
1001019
1001093
1001107
1001389
1001453
1001532
1001130

| ndustri al

1001284

St or age
1000998

1001019
1001085
1001094
1001481
1001556
1001565
1001586

Unnaned Creek

Li vi ngston Creek
Lanbert Lake

Li vi ngst on Swanp
Sam O eek

McRae Swanp
Unnaned Creek
Unnaned Creek
Sam O eek

Power Sub-t ot al

Tremat on Lake

| ndustrial Sub-Tot al

Li vi ngston Creek
Lanbert's Lake
Unnanmed Stream
Li vi ngst on Swanp
Unnaned Pond
Unnaned Swanp
Unnaned Swanp

Unnaned Pond/ St ream

St or age Sub-t ot al

Total Unsupported Denmand

Total 45 Purpose/ Uses

EQUI VALENT

QUANTITYUNITS  |/sec danm’
0. 380 Cs 10. 760 83.7
0. 300 Cs 8. 495 66. 1
0.290 Cs 8.212 63. 9
0.080 Cs 2. 265 17.6
0. 160 CS 4.531 35.2
0. 200 Cs 5.663 44. 0
1. 000 CS 28.317 220.2
0.040 Cs 1.133 8.8
0.160 CS 4.531 35.2
2.900 Cs 82.119 638.6

50 & 0.003 0.0
50 GD 0. 003 0.0
2.0 AF -0. 317 -2.5
40. 0 AF -6.336 -49.3
2.3 AF -0. 365 -2.8
2.3 AF -0. 365 -2.8
3.1 AF -0.492 -3.8
10. 0 AF -1.588 -12.3
10. 0 AF -1.588 -12.3
1.0 AF -0.159 -1.2
70.7 AF -11.231 -87.2
84.942 660.5

* Based on an estinmated 90 day irrigation period demand.
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APPENDI X D

LASQUETI | SLAND
HYDROVETRI C RECORDS - OCGDEN CREEK FLOW & OGDEN LAKE LEVELS



a W CEWEE AT SETLET OF gagEm LARE - RTATLAE EE, Sa=iE@dV

B i@ CcmmiE R & PR dEcesp res THE FERiBB aF ilt‘lll

EgufmLf AEF EREEEL SRS FERCmEN

FT1 ] "EN TR (e ] T ELIL] S EWE LT L] acT [T T3
- Er E ! L] “uw
g - am cam "
L] LA LE ] L o a
- - -] L] ol B.13E
L] - L] L] B, 000 B.ar3
= H a L] L] B.oaNd
L . rer - i ae
o.oaad T UL b L] a o aad LN ]
LSEAEEam - BT 40 D4 4E & '
pend 1F4 1m @ W
(1] BT pufLEf E=F FEENN LEEN - ITAFIdW =@ i rd T
FLRE T | TATEL B Fik ¥l FERIOS @F ERCEAR
THAR WkE WU (RaTanfamibed BIRCEANEN EAE D BR]LT LIS TLERLE pmum BRI LY RIRIRLEEE Fatii BidLwaSEN

Im®iml e iml L1l o=y

. n TR W 1w
L 1]

L 1] i
T
i

=m =

g rFoa ol FEAEBE PP REEORS Bl

- AETIEATEE



STAT IO B
1¥73

W CUEIE FEET IR SLCOSD PR

OGOEH CREER AT OWTLET OF OLOCH LAKE
OAILE DISCHERESE

i e @ RO SEATE B
- =

- —HAgN DEDED CeoTe e RS S NE R
——— H

e L]
i=] P e m—— e MM HEMES
TYET

=2
b+ 4
]
@&
19
a
-
L]
i
ToETaL
Eh
K
o
by
i
THTAL

e MW M BEGEE PN EE HONOE W

AEREL PRy o@RmNe FeROR @EF-R NEeSne F§ o0 ore
e e s OE s e e b
S i x ﬂ Fmrnn SHENE snsTs ndees ASASH HENSsS @ naes
a o
v ! W = ™
™
- 5
m F HEMEE dEEEE @ Ll
=
. m E 5 Smmaa SpmEm GEmERe awmAdr Gemrn Row R
E E . Portaar vmrar o reiaoa o=
1 & F 2 docdo Sooos sTrRe EoeRe ERRRR ARReA @ AGE0
n oo
-
e -
= o pat i [ ] m e Low ame
B 0t
g HE R i H i @ AEGES GOOBD SESEGG O GHOS
-
iy . = Coarae T
n 1 TN rI ] RAns sases a@aEs 1 10
i coooe eeada Fosoe & maoo = H Vo Vo
=
=
3 Ly
- i«
i Ll m T i i H
m SGaOgoo CoOODD ODonhn GSGRd GrPand GO O Soo90 Fmam m m M “ “ [
e
H i
Tmw P B
a
e -
w
= -
R anx - B bR R PR R G RA R PR raad 4 raw
[ ] w3 LRI B fEUan A EEREE pEIETL 1 oy
E I i i BEOPELEL B EIAD R EAEL P ERLEE 1 Hw
) I £
= o H
58 E 5
r I
du ad
ry
rarr— i
T oooaa hm ﬂ H ﬂ i RS-
m ooooo w b = i [
=
o=
M
g W
B g
Dt o =
M e = m H it
L 4 1} L]
T ] o2 -
o =
® o
. E .
& mo
- = [T ,
= ne & m |
& usimn
- Am—i Bl = 1
- I
N B
e
5
o
E O ikdd 10002 ooood noonn ' R L= 1] |
F R I Vo P EE] ]
H HEE R '
X oiwad ' e
i
e
=141
" &0
He
B 53 v
& =
2ot : : F= RS-
E N " @ L
< oo
Pl
- xx
am
-
-
-
x i P P
= orras [ " iz .
1 H ] < 1 P P
B HHAH i . - 1 v Vo
-
=
=
o H
T —eeed GREED SHARS SREED TNCTe aemeas n M" = m 3 emmaa srapas £ o%owE
= - PEED CoZ2E SCSEA rerreme semarmne m lmml = a - mEman SSSSH OANSNN NMBNAR DowuEs
EAEE = IATT

E-ESTIHATTD
IF LAt

HATURAL

¥ IR "Wk W
118 18 00 W

- WA HLAL
- LAT
LD

35

Trvk O JadCE
LOCATION



111
SEF act Wil [ Bar

OEHEERT

STATION B3O,
RE3

PAdLY DiEEHARGE [N CVWBIC FILT FER FECOMD FOR 1974

AFR

TPL

AUH

OGOIE CHECK AT SUTLET OF OLCOEN LAAE

o&T

a N g -
an H = = D —EeEE e @D E 2tux
= - & OEDED e e - ' R e A e e L L - - - '
mRan memeR D022 ZZ2EIZS snmnn mmnsina m EMI a ForEmss SossR AREAEA ARSASS O Hids
u TILIT
[ D PaRaR R e
RS SHEE RS Reade Sdeme FOMRERNAN M T R SEMLE ErROE SEETA nEESs Ee e eEeEsE f A B
e BEEnE  Benor Y I I N w
e S S= MMM pmmr SRS RS SsE e EE # A MNAAE SRRRS MR e —me-sa rsrses 8 SESS
- - = - v -
H m =0z
B
T ] m T
- - = = = FT LY L. BT
EOenE MAmmmn wroes Gee-E@  # & 0 . B R e S
SO oSt a1 N - = [ - - s A we e
opooo pooaE FO900 SCOTE FESEE Snone & SR - = = "=
- o=
-
= - .
aoooo Dooam oo saooo L L -] e
- =
-
-
- =
FEToET SCOD0 ODoDD mamas G@edhEd O00o0 o oooD " H ooooo L o
- -
=
=T =
-
12 £ g .
ol “ = B momon L] L]
GoODE CODOD DooRs SEEEE SSESE SOTADD o oooD - S g 5 sesss sasson ooooo -
o = H
-l ﬂ
= o
e
' =
"
e - M
- = mmAe AR RS - e IM L] Colmsiaha o
== o Sfedbrid il "o .m.. w5 nhnne | T ==
i a maw R -
ooood oS00 ooasa o 1. E " omamk eoes®dF SOSELE oOoOoE -
x - “
55 n b
- W u
e EEE R
g — A REEAEE MMM == - e B H = e
JWH11 — e L LR -t 1-5-L-a-N-T-2-T- B merm ﬁ =] M M Ll oooo o -
CEEEE R “ssas BaEaE TEmEEE o= oror- F e ™ - I B
Srden O0ODoOD CcoUoeD SRoed SEEEE dLIO0 M SEnes = U W Coooo LRl o
o
h =
- o
koo - o me
5 s = B
- a =z o
- oEoT - H uox = omMas
- [ = u
ia = &
T =
A E oG
e mEm - rarn rim e e L] u = Lt " o = = o o Ae
SIRT2 SRCPS CSAoT SENNT SSASS 35hRE A amEn vl % £ § whaER TEARR ARAAT CerfE Tears Toaes T om-mm
.......... Bi ka1 Lmiamg vmaom i1 a
aEeds SGISd SCOACD OoOOD DEmses A4S - ﬂ“ﬂﬂ En M = L LA L2 o L. Ll
o M
ET
-
o e e |H BEE
- * w
A r - B e | A
HE—ah Glne® anEnT amaen H o= at  OEdz £ w--ow monme ogesns e
AL AR e o A L E sMmmmg Messs sgoon - —SEd
13 . ] ] Sl mnEE 2 -7
- -
& A
* -@@D I
-
[ - = rerew oo & "
WEmwr Tamay nreene o cdddd EEeEeE R momees EMHH i FEEER mEmRe Readl —AEAS RS S T
.......... 3 = - =1 ®d bak G ed k8 @ kELE mmE reram oma= -
mEEAD AEmmy eeTes Tessf Ssmes e 2 TE" . “IHM * oooDD oDOOD Ceres mEeRo Sneoe S ESRLES A KN
o paaa w- &
"
" naE
oLE
W EHEEHEE HEORG OEE m u
e
BHDE FEEADT BDE - - ] e L ol R -
= = BEEEDE o= R = W waka s a1 mama p ot s
B e B S R S R I L - i i oW i W mrmes m—e———— M@
“ooan SOooT SOONE annar mfaniss SSR8BMNS H iﬂ&ﬂ m = - ﬂ
-
=
i
a
- ﬂﬂ e & ﬂﬂ
SN GEERD SMSEE EreERe  —rree® @ RO [R5 ] £ SRARn drEEE —ASes e @EE SMEAEFS DeRRDE '
o cmssn mnenA ARNEAR O OuLs S a T rmrer o R R A
TEXX W xzE

E-ESTISEATED
HATORAL FLOW

= WAMUAL
L LT |
LOWG 128 18 BB W

- RAT

36

ROCATION

i3

CFE om DEG
[

- 3
0 CFS OW Jus

LN ]
TOTAL DISCHARGE, %01 AC-FT
WAKTHUHW BRILY O] SCHARGE, 13
®IMIHUW DAILY DISCHARGE,

CHEAE OTHCHARGE,

SUHHART FOR TEE TEAR 137%



= STATICE =3, DEHBEET

AooEN CPEEE AT QUTLET QF 002ES LAKE

BRALY BERCHARGE §M CUSES FEET PEE S0CO®D FoR t8TE

ohY

=14

OcT

AUE

JuL

Juw

HAY

JaE

Ry

] =
£ ETue
wppnEn RO =EAES ERaeEs B 1
mren srEsRl CEOET TrreM MMMMM D o Huzs
TAXE
- -
e YT rry
"ﬂ””” H‘#iﬁ - - - JJJI
RaEn b e B E=T=R s i N=Te N =1 -
[-L-Eo T R L= o - T ﬂ Wlu
racir E i SRR - ra ni wi
PHFErarErd ramieduid Mreracers mm el GBS S ilJll J AJJI
- bW .- L. isd g mmar  woaeoas
cooon maads OoOOo0 ABARBE SOODO00 oo@ED 4 ﬂ“ﬂl
- - R S e OO W B RS
mmﬁib Hﬁﬂﬂﬁ mmdEad SoOoOoDs ookl CcossEToaE -
e T Ly miE eprmmd AEEE oERE = o
oommEar GTS00 | LT
- -
o - EMEEe —— - " o—aE
e e o) S Ao SH o
Ein v = i
CooDD poaos OoODD A SoooT o ooan
= - ——— - -
- & -eanE - -
£ BRED It ]
Ccooos GeHEs CoDon oaadd o o
W P R E—— m——— -
mELLl D335 Licos coooo L Ll o e
) : o m=ad R
T -1 - =
]
PRy Wennres AT T omre L CE L ) - =
e e ey moooo & #n"a
- @ ooooo oo a GoDon ovoed aRaoo = el
— SEARNE RnEEs MRRSD DEme SR-AEE o8 oW T
Trm e MMM PR T e =goEr Teee—— T
Bt DT R Lap g rmoa s f 4 & a
oooop meeas CoODoC CoDEE = o
- - - -
FREre muwmg RoS maEmE SAdD EESEE -
e e e maw 5 & i HEREE e : . -
-
sossn o a " = =
L]
- —ri = =
e A —sa SR EE poEEe SEOaE ﬂdillﬂ i JJJJ
..... L umr e L Es ag--- -LaLsm
———— amE - L]
P e L Tl L coes 0 B
- 2} Ll
£5328F Towr = nnci
B A SnAo
- w
[T T
W - -1 L - FESSE mEREs FoTreR @ o
. el mumnme srEz@ i imre memama o o= =
umpisEA MM e reeieehi MMM e e = M-
-
wl =
£ Eh
= o i =X
—aSes @emrg TRRIf 2DETR ananA HmAenn ...w_.. mmm-..

1976

EUHEARY 'FOR THE YEAR

E-ESTENATED

HATURAL FLOW

LS bR Ak M

:

]
2
:
2

TEPE OF SAUOE - WANDAL
= LAT

RGEETIOH

GLLLEER

= ETATION HO.

OGEEN SREER AT ONTLET OF OSDEH LANE

ERILY DURSEABSE |H AYRIE FEET FER SECOND FDQ 1907

5
-
o

Gt

SEF

ATL

JAH

BAW

ua HH
e 0T ]
Tm—— mEZ ZIOZED TETER mmamrm mimsimes m Syas
ISETE
- e P #
B N L L L ot E o bt E mrdmem  eoEde bl S S W
o P i A e e isd 0 mmars « = omoa
Arses mRmee @Ak SRERN CTosE GESatn = Soeo
- =
ra -
& o
i
m =g
& -
e R e - Fela]
E-1-L- I L1 - e
a1 . ] . §
o i
'
[ @ B il o oooo
oooon  aafaen = L LR L]
aGESE o000 oooos edEdhdEs =
- - -
cooos S0 - =
GoooD GOoD opood oEhbEd GEoLE ooooo o ooow
- MM W e
s emeas0O ODODOR DEaGs GGawsd SoICoD T oBED
............... Ak e e e e e we =
amadERE GoOSSSE < OROD
= - el GRS mEERE B = A
SRASN RSRAD BERGS SAAAA RAAm—= scca= [
..... et e WA E Sn s S e T R A ooTn
e - L1 © onaoc
. M= pEREE Eamrr— H -
PR mEC S S S Ee bR @@ e el
P i s u1 s eaperd 4 EdkE &01E 0
gomss srmas saes-- 00600 GdfaC COoSOogo @norEes
- @i &
- LT
i SRR I N=ks
- — EE-E
Fa -
o -
o TR
o
- "
a I
£ Tk
= —- romdl —HAe EREES— b o HE
e wnwk® —HAET IO FCA Admpdan  WRNeE O Hyas
"

SUHHART FOR THE TEAR HSTT

EATWRAKL FLOH

i} I &4
I oy =
.11 FO0 WILEE

TEFE OF GAUGE - FAEUAL
:|.
ERAIMAGE AREA

LOCATION = LAT

-
o
B
=
RO
=
S
EEN
ol
s
= wme
et
~mdk0
i
T
oL aliad
O
T E
Luzo
=l
=k
=l
I
LHEHEX
upEH
ThIX

37



- EEATDON mG. DENBS?

DAILY SESCHARGE W SWBIE FEET FER SECOMD FOR 197TH

SUDEN CHEELE AT GUTLET OF OGDEM LAKE

-
-
=]

T

HAY

L]

HAR

JAK

BT

o -
EEEL

coooo

i
.

o

= s
B

[-L-3-1-R-J

-
e

=]
e e

L 1]

il
-

e o

e —— i

e W

= =

B ]
F e

—
BRI

L Lot Lol by
G ksl

-
a8 om
I1111.1

-
r4rarama =1

TOTAL

40,78 1. ¥0.uE —=

185,50

TUTAL

HERH
KC-FT
E
H

SuEHERY FCRE THE YEAR 19T@

-
-
EE S
‘nm
arm
-
Tra-
E
e
£
x =
1oa
=X
e L
.WI.-I-‘
-3
m. -r
]
. g
g=
™
-
22z
.TW o

P.5% CFS 0N JRH

HARIHUH BAElis DISCERRECE,

HATORAL FLOW

38



211

- FTATIOH HE.

DRILY WATEN LEWEL 1M FEET FOR W877

A0EEW LAxi Ca LASJUETT £ SLEMD

R WEemEE —HARN OREDES L - ﬂ
||||| g - =ppm O =
m - L L] g e wrEeg TH2IS [l t e et et el ﬂﬂﬂ
Y _
PE i
R i [ HE TETEY Voaa
“ ““..- T KRR [
i _ “ £
| 1 ERE] i [
R ' i = -“_-: _ “"“"_ AR i ik
AR Pl ErA P EREA I L
e ] WD
ERE YT i e ol
..... RN iaamawo wo= e "EEE] LA
FEFPOERE s e ramararr e S i 1} RRRE TR
" 1 & P oAl
e i
b CLEEE PETEE Frees AAASS SETEE Feeds e
= S NNe === M EEEE R ia s an - ]
E ol F4 ETERErT RS - 8
o e
=
=z a
=
- -
P =
RN o T -
T . e MAC@E SODO9R AED
e . = o MM Wrie S Eran HESEE = ]
T L] = z = e e L b aded aamaae ]
Emoer = f mrn-a I = rishid
LW = e
x = B o=
_. g g
[
5 I M
ey A GGE SESDED mETrn AGEEE SOETen @A llm h H
4 Ewsmw =shin T 3 4= mEa = - W SRR AR
S mriEeem  rercraram rargen [ B |I.._ Sooen FEERm SRR
ﬂ B OB o eEmren SRS SR
1 T =
(o =
L wl ol
CES oM
s aEEaE SRBFEHN DoODDm e H“““H bkt l.n.“ WM - H
————— il OO R - - Ll - —— A e R RN Ll
= A LeeeE EEEA T e e e e ' P [T e -_H.n.ﬂu Ht]HH nHAEE FPrree SQOoD =
T e e e B R T remrs h X rurarene MoEE ttbid| SEals - L m1m eoqo-a & ==
Mmru...-..... . e I L Ll
-
a ¥
o
SRR OFMDD GOREH AEEEE BTFNS SaaEdd REo =
e MMM M RAE e e R EEE e e—— X e
R I=R=R= =N N=1=N Lo SEhEE EEDRE = ‘s - o o= e
B Smmamem e memeee SRR mmm e e e S - < -k
= -] =
]
- 3
]
]
i x m
s ] = oRa= v
s = SErMeRnidE SOCHRE @EOAn OrfeR SEEes T
L . B = B Tawas BSEaE snewn @wenn Eobew Lot i B Ll
L) H M A Eme A mAEAR AAAAS SSARR eae S
-
= B
™ a2
=
W tsaea badkd TEEEEEEREE R " -
A reawi o waiwmi TR T T ) tea L]
E orsrea maasa PR E g v awia i IR < a g1ane "_"u"-.J"_:" by
a3 & n" - Y oRiaia FAiwlE [y
i =
3
- ] a
r ] F
- H
AR EERE IEREE e A = = =
Borraan rran [ [ [ o u R [
LR i rii % B 7 B faiii P til
- u = - RN o pai
= “
w4 =
T = o
3
= [ L L i irTe i ” “
FEEERER] 1 RN e
moraru 11 P v o ® - = RN ]
-4 - [ |
- =] [
= = B
@ =
< = -
= u. _u = -
M S S BT TR W S H“ﬂ““ “HH"N..l uﬂ ¥ H
= rErmr e g -
TxE - x m —HEE ERERd —Hern SoESho e A

ZHDED S e msmnrem AT

LA
WAL
HIM

mATURAL FLOH

1H
i H

sd 2
¥

= HAHUAL
(T L I |

39

FTFE OF GANGE

LOTATIOH =

2. 88 FT OW KOG 11

WIEIWUH OAFLY WATER LEVEL.
WATER LEVELS RNE REFERRED TO ANIUNED DATEH

SUHHART FOR THE YE&@ G97@



APPENDI X E

PRECI PI TATI ON RECORDS

40



PARKEWVILLE
AN 126 18W EEm

DEMBAN B LAMD
N 12N 3&Em
Dy Masirrum Tamparsiuns

Dty Wi TasmpaaiLm
Dy Tarrgabratisre

ERandeed Devistion. Dady Tampetsius

434

L
gef 2

d& -
2 EEE .

E
i

z efsfx

-
o

TE
o1

1413
TSRT

13z
21
LT
11

=0

1.3
a8
LLE

ek LLBEE] B

o8 BELEE B o ofed g gk
won Bfrpul £ ok op.B

=

rfegtf E B
2oz s¥rgel § Eoff

i i
=

waE
548
s

&=
]

1 44-

) -
aial p L2B
m

= tEtEtﬁ E EEE F:‘F’-E

[+
-

[T
L ¥

13

=2 stpnl ¥ £of .

Fei]
nr
LER

- -
S

gE opa

vew Birgaf £

185

-

nkags
Ges Lfspsf F

-
o=

"

Bpoees

a8d t-

L ¥

LE ]
&
150

-39

vos aBadel & B2f o3.

sBugsf B EpE 5.

58

pd

g

&1

1650

ima
"
-]

LEE ]

L]
L

-13H

136582

BT

13715

e
Lon

L3

BB

= o - o

o o

TeaTibtalrs Waomabs Cheobdatisa
Ternpivaiarg iniTiak Ohedkieseng
Timyi sl Lirs: Cusidis=ns

Ecart Typs 20 Tompdus Ouisdanta
el fditu s Mam=sbe xdnkmg



CAIALICLIM A Friss RESEARCH
AF AN 1MW Bm

d L]
A AW 1247 2w 24 m

Doty lebmorrrasrr: T Tie’ 6l 59
Doy b Ty T-aerrigaie mis ssli
= R

Esmruiand Dussasion, ey T

BRITISH COLUMBIA/COLOMEBEIE -BRIT ANNIQUE

Ak FEB MAR  AFR  MAY JUs JuL ALIG SEPr OCT HOY L DEC YEAR  DODE
MM FEY  MAR O AWA  BWAL JUmM JUIL ADAFT SEPT  OCT  NOW G AWMEE [DODE

Ly 72 [ 1] e e AR 220 1.4 e 138 nz2 [ ¥4 L EF3 B Tempiakea b T Chaodalen s
04 aa LR 24 a T T ] BA 55 2h i 52 B Tempimers bsmaks Durlasns
tE 1 i 40 e 1 LB et LLE} 124 3 X ar L 8 Templahes Qustidanne
113 LE-} i1} om or 12 oa 14 LR a7 10 1.7 o4 4 Ecad Typs da b Tesfuanm Duobmnns
144 V&1 LT ] R kT ana an ara 220 178 110 3 Tonilissas Macamain Esi-irm
18 18 Il iF ir L1} 1 19 13 ] g 5-] Arwwbad 8 FEHsS
= -¥a =#5 24 [ -] a8 50 el an =38 =T idd -6BE T impermbara. icamais Extrdme
i L] LH T 17 AL} & L 5} 1 L] ™ e ]
R4 1405 1132 e E 6.3 A Lal-] BB 137R X34 RS 13T #  Chotms e Fiuie
FLE] a3 F¥ ol LT an oo oo [+ 1:] oo 1] K21 LT B Chutes che Hespe
oY F19F ] (ELT ] T LB oA - & ] L F ] i 1] T8 mad - EEE T3 L} (Pt Tod slee:
1eE 5.8 LR N nas LLE e DS k] A TR TE3 F41 ] d Eran Type S Priboipsnbions Tt
1173 AT [ R 1 Fuid F =54 E- R ] ans Erd ] a5t [EE IR E Crasie oo Phsie Miecoed @41 24 haisss.
L} 1a B LE 1] 1] 1H i 19 1\ 5] wa suwbas e Flskirees
T s T 1y i .1 1] [-1-] [T TS -1+ 187 A5 ] (= T Faned e 24 haurss
1id ] I8 ir h1:] nm 18 1% 19 1] 19 18 vl b
1173 .7 8] =N ar 342 T i A8 TEH BE Bh4&  11ra3 Frriaipialun e @0 34 haurss
18 L] n 17 16 i1 18 7] "% L] 1% 15 Anvebas on Pabirens
1] 16 18 1w w (] '] ] 0 i5 L 1] 153 8 Jous de Pule
& 1 ] L] a ] a ] L] ] 1 ] ] B Jouss de Maips
il 1% “w 2 1] (] L] [ 1 1] 16 AL} n 11 B ouss da Prikipiabon

EveniSH - — _UM_...CO__ _BIE __ ITA . JUE

AN FEB AR APH MY S U ALCS SEP o MO % TEAR CO0DE
T FEWV WA AMA MRl JUSM JUIL  ADOT SEPT  OCT  HOW AMMEE CODE
AELS | ¥ | K] 4.5 E R -3 E L [~ 8] L1 OO Te AT aEAN L]
=T 58 a4 1] =T il 1] o 1] =T-] FE] Wl L g B
jE-E ] [ &1 T ] N i A Y] M3 Rl T4R0  TALE KB i
L ard S T e anT i ] a0.3 F_E &0 [ =¥ ] =3 1“4ar L]
" X (LI a2 =e 1] 345 4.7 a0 A7 k1] Sy &2

14 15 16 ] 1] ar LE AT ir Lk ar LH

WTE -1 { 1 T LT (1] 1] =1 [-T-] 1] LE &g = -] i

L] L] ] L] LL] 17 17 17 7 T aT ar

[ 1] b 1.1 s MR F=T ] TN A5 T 24.1 aT LT B4 EY i

LL] 15 i1 ] . 18 i w 17 1w L1y 17 7

L] L] 14 0w [ ] w T L] L] 1] T i S ]

x 1 ] L] L] L o a o L] a 1 L] [ ]
il L] wl 1 { ] ] T L] 0 18 ir mw 15 [ ]

42



