





































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































requu'ed maybe a few times a week. Most respondents in all the study areas indicated that
they would not expand productions if water were cheaper in price.

10. Do you have enough water for irrigation?

Most of the residents indicated that they had enough water for irmgation. One indicated
there is not enough pressure.

If no, please indicate the following:
How much addiuonal water do you need for acres already irrigated?

How many additional acres would be irrigated if a supply was available?

Would you expand crop productions if water was available?

There was not much response to these questions. A few rural residents inside and outside

the ALR) indicated that they would not expand crop productions if water were available.

Water Use/Quality

11. Would you make changes in your agricultural or other land-based operations in the next
five years if water problems were improved? (ie. through improvements to regional
flood control, drainage, or irrigation).

Of the total 53 respondents, 17% said yes, 60% said no and 6% were unsure. Within the UCB, 7% said
yes and 53% said no. Within the ALR 50% said yes, 30% said no and 10% were umsure. Rural residents
autside the ALR, 11% said yes, 75% said no and 7% were unsure.

If water problems were improved, several rural residents within and outside the ALR would
consider expansion of existing operations, production of new crops (ie. comn, carrots,
onions & cauliflower) and changes to current on-farm irrigation practices. Some other
comments by respondents about the improvement of irrigation and its effects on their
agricultural practices are: that it would provide more pasture for livestock, cover crops could
be used to replenish organic soil, quality of hay would be improved as well as quantity if land
not so soggy all winter, grass seed would survive winter, some would look into fruit tree &
berry crops, with the installation of a dam and pump most of the land could be double-
cropped 1n one season, and one would consider the construction of another residence on
their property. One resident was concerned drainage would reduce a man-made on their
property and therefore lessen the value of the property.
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12. Is your property adjacent to a watercourse(s)?

Owt of the 53 respondents, 30% said yes, 43% said no and 11% said they were unsure. The magority of the
residents located adjacent to the waterconrse ave neal residents lrving within and outside the ALR.

13. Are you aware of any water quality problems in your area?

Owt of the 53 responderts, 15% said yes, 64% said no and 11% said they were unsere. The magority of
residents who ndicated they are aware of the water quality probens are located in the ALR area,
Respondents indscated they believe the primary sources of the problem to be faulty septic systems and srban
negff. Wildlife, cross~ommactions, fertilizers and berbicides were also noted as possible sources bowever,
Irvestock wus not implicated as a potential source. One respondert was concemed abowt nen-off from the
MacNutr operation. Another respondert advised of the necessity of retaming treed and bushy areas in order
to prevent flooding —~ the ymore dearing, the more problems, the more roads, the move nunoff.

14, If you rely on well water, please answer the following questions:

The following questions were answered by rural residents within and outside the ALR.

Is your water supply adequate?

All vespondents answered yes.

Do you have problems with water quality?
Onee respandent said yes and all other respondents said no.

Have you needed to truck in water?

Al respondents said no

Are you concerned about not having municipal water?
17% said yes, 78% said no and 6% said they were unsure.

BIOLOGY

1. Have you noticed any changes to your observations of the frequency and type of wildlife
found in the watershed over time?
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'Oftbe total 53 vespondents, 53% said yes, 40% said no and 4% were unsure. Witk the UCB, 40% said
yes, 40% said no and 7% were wnsure. Within the ALR, 70% said yes and 30% said no. Ouaside the
ALR, 53% said yes, 43% said no and 4% were unsure. Comments indude the followg:

Disappearance of California Quail & Ring-Necked Pheasant

Sudden appearance of bullfrogs and reduction of other frog populations

Increase i deer

Reduced nuemibers of wontertng waterfoud

Reduction in nesting species (.g. marsh wren, backbird)

Fewer wild vabbits and song birds, more Canada Geese and starlings

Less swwrs, less great blue berans

Higher the water on flats in winter, less ducks & trumpeter swans as they can 't dabble for food, this in
tuem. makes Iurting move difficuls for eagles

Used to have a neighbowr who shot wildlife, increase in squirrels & deer since be died

Less snakes in last 2 yrs, also less vacoons

No longer see deer arowend the cority of the Wilkinson Coretional Institution

More turkey wiltsres

Beaver dam on Hastings Flat ploughed wnder years ago

No rever otters w1 vecent years

With increased rabbit & squirre poprlations, hawk and eagle populations have expanded noticeably

Is your property and/or farming operations affected by “problem” wildlife?

Of the total 33 respondents, 40% said yes and 55% said no. Withn the UCB, 27% said yes ard 60%
said no. Within the ALR, 60% said yes and 40% said no. Qutside the ALR, 39% said yes ard 57%

said no.

If damage to crops is occurring, please indicate type of losses and amount in dollar
value.

Few residents responded to this question indicating there are few problems in the
watershed related 1o wildlife damage to crops. Generally, comments regarding crop
damage included garden damage by deer, rabbits, starlings and rats. Comments
include:

e Deer can be a problem at times
*  Grey squirrels strip apple trees
¢ Half of hay pasture lost to geese, crows, starlings
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' e Soil loss next o watercourse when gees stirring up topsoil and it is carried
downstream - huge problem because fill prohibition prevents elevations from
being restored, land now lower than before

» Deer eat all domestic plants, racoons kill chickens, ducks, peasants, etc.

* The deer are a nuisance as they eat both vegetables & flower gardens

3. Are you aware of any rare or unique plamt species, plant communities or wildlife species
your property or in the watershed?

Of the total 53 respordents, 38% said yes, 38% said no and 11% said they were smgere. Within the UCB,
33% saidyes, 27% said no and 13% said they were unsure. Within the ALR, 50% said yes, 20% said no
ad 20% were imsure. Rueval vesidents autside the ALR, 36% said yes, 50% said no and 7% said they
were wnsure. Rare or wnigque plant species indicated by respondents tndude garry oaks, lilies, camas, trillizoms,
yew, Mack choke dherry, tndian plom, pacific crabapple, black hauwthom. Rare or unigue wildlife indude
pheasants, blue heron, merln hawks, and presence of an eagle nest. Others indicated rare plants such as
chocolate lilies, white faun lilies, shooting stars, sea blush, blue eyed mary, and cabypso are presem bur -
disappearing, same emplicated residential encroadment.

4, Arethere any natural features of the Durrell Creek Watershed that you particularly like?

Comments from residents include:

o Garry oaks with cmas and rocky outcroppings

e The combination of rich farmland, forested areas, streams and wildlife

o Eagle Habitat, rolling wide open spaces, seasonal water features, rich soils, vegetation

¢ Abundant wildlife and low human impact, winter waterfowl, agriculture in spring,
summer and fall

¢ Floodplains
o Trails, rural feel
e Rocks covered with moss, firs, arbutus

e Trestle Valley has a man-made ditch which is called Durrell Creek, so Saanich may claim
flood-plain designation for the valley

¢ The fact that it is left natural for wildlife (eg.swans, geese, deer, frogs), it can also be
farmed

» Enjoy the rural lifestyle & natural surroundings
o Banks in creek of our property have been left in there natural condition
e None, it produces too many mosquitoes

¢ Low population density
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¢ Close to downtown, but yet urban

» Migratory birds, muskrats

e Seasonal ponding & natural wetland, bird breeding areas created by the seasonal lakes
¢ Lack of development, pristine view from my address

o Ilike the seasonal flooding & the subsequent waterfowls it attracts

¢ Francis King-Freeman Park superb, Porters creek still in natural state at midstream -
would like to see it protected

o Habitar diversity - Garry oak, Douglas fir, Cedar communities & wetlands

5. How important is the protection and enhancement of fish and wildlife habitat in this
watershed to you?

Of the total 53 respondents, 55% agreed it was very important to protect and enhance fish
habitat and 66% agreed that it was very important to protect and enhance wildlife habitat.
23% said it was somewhat important to protect the fish and 21% said it was somewhar
important to protect wildiife. 13% said it was not important to protect the fish and 8% said
it was not important to protect the wildlife. Responses were similar within each of the three
sub-areas. Comments included there is no fish.

6. What changes would you like to see in the protection and management of fish and

wildlife habitat in the Durrell Creek Watershed?

Habitat enhancement 34% said move, 40% said same
Habitat protection 45% said more, 40% said same
Pollution control 49% said more, 34% said sarre
Control of development 47% said move, 30% said same
Remediation of development impacts 38% said move, 25% said same
Education 47% said more, 26% said same

Orher comments indludad that there are too marty ducks Ggeese&zmstparks}nakbzgamess, recreational
opportunities should be increased, and to lomit road construction i1 evironmentally sensitive areas,

STEWARDSHIP

1. Would you support actions by local Stewardship groups, Provincial Agencies or the
Municipality to undertake streamside enhancement work on your property, such as
planting of native plant species?
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Of the total 53 respondents, 30% said yes, 23% said no, 13% said they were unsure and
for 32% it was not applicable. Of the 30% that would support stewardship, the majority
were rural residents within and outside the ALR.

If you are in favour, why?

Protectwhat’s lgft for futsere generations - 32%
Frprove aesthetics - 26%

Brprove recreational opportanities - 6%
Inprove water quality - 17%

Enbance fish/wildife babitat — 34%

Resident opinions between the three sub-areas did not differ much. Some of the reasons
why respondents did not support stewardship were:

¢ because it 13 “their property”

¢ don’t want to pay additional taxes

e it is best to just leave nature alone

» we use the land for grazing horses and don’t want to take away from that use

» itisundeveloped, does not need enhancement if it is protected in a natural state
e need land to feed cows and goats

o freeze development, enforce present pollution laws and let nature heal

o If the municipality wishes to use this agricultural land for recreation or park purposes,
" they should buy the land

»  Would not approve of some local groups
¢ Leave the watershed as is!

» T have not even seen where government or other bureaucracies have made good choices
for me and my land. Stay off my property!

2. Please indicate which of the following stewardship activities you might be willing to have
undertaken on your property to maintain or enhance fish and wildlife habitat:

Construction of nest boxes for birds 45%
Removal of invasive plant species 45%
Planting of native plant species 36%
Environmentally responsible stormwater management 34%
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Creation of a buffer strip around riparian or wetland areas 23%
Use of a winter cover crop for wildlife forage 19%
Construction of a fence around sensitive areas 13%

(1.e. riparian zones or nesting areas) to restrict access by ivestock

Other stewardship programs for which interest was expressed included trail building, and
education programs.

3. Might you be willing 1o undertake some of these activities by yourself on your property
to maintain or enhance wildlife habitat?

Of the total 53 respondents, 45% said yes, 19% said no, 8% were unsure and for 25% it was not
applicable.

If yes, please indicate which of the above activities you mught be willing to undertake:

Some actzuittes that vesidents wald be interested in were planting, wildlife enhancement and the removal of
pruaste species, Some residents ave already participating ;m such activiies such as nest box construction.

4. Might you be willing to enter into an agreement to protect the natural environment on
your property?

the total 53 . 36% said yes, 17% said no, 9% were unsure and for 23% said it wus not
licable. ’
app ,

If yes, please indicate which of the following options you might consider:

Verbal agreements (19%)
Written stewardship agreements without tax incentives (9%)
Written stewardship agreements with tax incentives (21%)
Leases (2%)
Licenses (0%,)
Conservation covenants (13%)
Restrictive covenants (2%)
Easements (2%)
Qurright sale of property (4%)
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Donation or bequest (6%)
Unsure (8%)
Other (please specify) (2%)

Most of the response to these options came from rural residents within and outside the
ALR. Most of the options would be considered with the exception of licenses. The most
commonly chosen options were written stewardship agreements with tax incentives (21%),
verbal agreements (19%) and conservation covenants (13%).

LAND USE

1. Do you think the mix of land uses in the watershed is approprate? Please indicate your
opinion on the amount of area allocated to the following land uses:

Land Use Increase Decrease Same Unsure
Agriculture 20% 4% 50% 13%
Urban Residential 11% 28% 43% 6%
Rural Residential 9% 9% 60% €%
Recreation 19% 2% 47% 15%
Parks 25% 8% 42% 13%
Nature Preserves 36% 6% 36% 11%
Commercial 26% 19% 40% 6%
Industnal 2% 13% 36% 9%
Institutional 6% 25% 50% 9%
Orher (please specify)

The majority of residents felt most land uses should remain the same. Of the total 53
respondents, the top three choices for increased land use are nature preserves (36%),
commercial (26%) and parks (25%). The top three choices for decreased land use are
industrial (43%), commercial (40%) and urban residential (28%).
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CORPORATION OF THE DISTRICT OF SAANICH
" DURRELL CREEK INTEGRATED WATERSHED MANAGEMENT PLAN

Thank you for taking the time to visit the first of two public open
houses for the Durrell Creek Integrated Watershed Management Plan
(IWMP). The next open house is scheduled to take place in February
2000 when the draft IWMP will be presented. We value your input
and would appreciate a few more minutes of your time to provide us
with your thoughts and comments on the progress of the IWMP to
date.

Please print or write your information clearly.

1. What do you like about the Durrell Creek IWMP process so far?

2a. Do you have any concerns with the IWMP process?




r

2b. If you do, have you any suggestions on how to address your concerns?

3. Please provide us with any additional comments you have on the IWMP project.

4, If you would like us to send you the information regarding the date and
location of the next public open house for the Durrell Creek IWMP project,
please provide us with the following information:

Name.:
Address:
Faox:
Email:

Please complete now or fax/mail back to:
Colin Doyle at the Municipality of Saanich
770 Vernon Avenue, Victoria, BC VBX 2W7
Phone: 475-1775 Fax: 475-5450
Email: doylec@gov.saanich.bc.ca



CORPORATION OF THE DISTRICT OF SAANICH
DURRELL CREEK INTEGRATED WATERSHED MANAGEMENT PLAN

Thank you for taking the time to visit the second public open house for the Durnrell Creek
Integrated Watershed Management Plan (IWMP). The study is drawing to a conclusion and
we will be presenting a report to Council by the end of March. The Committee and their
consultants are prepared to make a recommendation to Council, based in part on the
feedback we receive from the public tonight. We value your input and would appreciate a
few more munutes of your time to provide us with your thoughts and comments on the

IWMP.

Flease print or write your information clearly.

1. What do you like about the Durrell Creek draft TWMP plan?

Pottinger Gaherty

Environmenial Corey e s

1200-1283 West Geerg 8 80 0

vargowner g0 VEE LEZ

el €04.€82 37CY

Fan GOIERZ 2227

2a. Do you have any concerns with the draft IWMP plan?
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3. What are your thoughts on the 4 Scenarios presented? Which one would you prefer
and why?

3. Please provide us with any additional comments you have on the IWMP project.

Please complete now or fax/e-mail back by March 15 to:
Colin Doyle, Engineering Dept., Municipality of Saanich
770 Vernon Avenue, Victoria, BC VBX 2W7
Phone: 475-1775 Fax: 475-5450
Email: doylec@gov.saanich.bc.ca
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INTRODUCTION

This Appendix addresses nine (9) specific questions regarding Durrell Creek that were included in
“Stage 4: Specific Information Required by the Municipality” of the Terms of Reference (see
Appendix A). Each question is addressed in a separate section of this Appendix.

In answering the specific questions we have referred to figures and tables included in Appendix C
of the report, titled “Durrell Creek Hydrologic and Hydraulic Modeling™. Please refer to that
Appendix to view this material. It is not repeated in this Appendix.
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1. HEIGHT AND DURATION OF FLOODING

Has the height of flooding and the duration of water on the land increased over the past 50 years?
If so, why has this occurred?

1.1 BACKGROUND

Background information on water levels in the Durrell Creek Valley is included in Appendix C,
based on predictions from the combined hydrologic and hydrautic model of Durrell Creek
watershed. Appendix C discusses the operation of the model and the limitations on its results.

1.2 THE HEIGHT OF¥ FLOODING

The height of flooding in the Durrell Creek Valley may potentially be increased by any of the
following:

Increases in extreme discharges, or increases in water levels during extreme discharges, on

the Colquitz River;
Urbanization and development in the Durrell Creek watershed that increases the extreme

flows in Durrell Creek and its tributaries;

Diversion of flows from Porter (Francis King Park) Creek into the Durrell Creek
watershed;

Installation of the Interurban Road culvert:

Climate change, resulting in increased precipitation over Durrell Creek and Colquitz River
watersheds;

The role of each of these factors is discussed separately in the following sections.

1.2.1 Colguitz River

As is discussed in the following section, Durrell Creek Valley is part of the flood plain of the
Colquitz River. Elevations in the valley bottom are well below the water level associated with the
current 200-year instantaneous maxima in the Colquitz River and consequently the valley lies
within its flood plain. The valley bottom may also be flooded by Durrell Creek, independent of
high water in the Colquitz River, though the elevation or height of flooding from Durrell Creek
alone would be much less than occurs from the Colquitz River.

The current maximum height of flooding in Durrell Creek Valley is defined by the 200-year
instantaneous maximum water level on Durrell Creek, plus an appropriate freeboard. This
elevation and our freeboard recommendation are described in Appendix C.

Durrell Creek Integrated Watershed Management Plan
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The historic height of flooding in the Colquitz watershed would be the 200-year instantaneous
water level in Durrell Creek prior to current development in the area, plus an appropriate
freeboard. Unfortunately, we are not able to predict the 200-year water level in the Durrell Creek
Valley prior to the period of record at the Water Survey of Canada gauge on the Colquitz River,
or prior to 1976. This occurs because backwater from the Colquitz River into the Durrell Valley
is the main control on extreme water levels.

It is our contention that extreme water levels in the past may have been slightly lower than now
occur. Recent development in the Colquitz River watershed may have increased the magnitude of
the 200-year instantaneous maximum and development along the Colquitz River downstream of
Durrell Creek (bridges, culverts, fill, etc) may have raised water levels during flood discharges.
On the other hand, storage development in Elk and Beaver Lakes may now contribute to a
lowering of instantaneous discharges and a slight reduction in extreme water levels.

1.2.2 Development in Durrell Creek Watershed

Table 10 of Appendix C summarizes extreme water levels for return periods of 2, 10, 25, 50, 100
and 200 years for the land use from the 1950s, the 1960s, the 1970s, the 1980s, and present
conditions. Note that these extremes are calculated as the water levels that would result for that
land use in Durrell Creek, given the precipitation and temperature recorded from 1976 to 1997
and the water levels that were recorded in Colquitz River from 1976 to 1997. Consequently, the
model tests the effect of land use on flooding for the same sequence of climate and tailwater
levels.

As Table 10 shows, the changes in land use, from 1950 to present have no effect on extreme
water levels, independent of climate and Colquitz River levels.

1.2.3  Diversion of Porters (Francis King} Creek

Table 10, of Appendix C, summarizes extreme water levels, for return periods of 2, 10, 25, 50,
100 and 200 years for present conditions and with Porters Creek diverted out of the watershed.
Note that these are calculated as the water levels that would result from the precipitation and
temperature recorded from 1976 to 1997 and the water levels that were recorded in Colquitz
River from 1976 to 1997. Consequently, the model tests the effect of diverting Porters Creek for
the same sequence of climate and tailwater levels.

As Table 10 shows, the diversion of Porters Creek would only have a very small effect on extreme
water levels, reducing them by 10 cm for fairly frequent floods and having no effect during
extreme floods. Evidence for the diversion is discussed in Chapter 3 of the main report.

Durrell Creek Integrated Watershed Management Plan
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1.2.4 Installation of the Interurban Road Culvert

Table 10, of Appendix C, summarizes extreme water levels, for return periods of 2, 10, 25, 50,
100 and 200 years for present conditions and with the Interurban Road culvert lowered by 0.6 m.
Note that these are calculated as the water levels that would result from the precipitation and
temperature recorded from 1976 to 1997 and the water levels that were recorded in Colquitz
River from 1976 to 1997. Consequently, the model tests the effect of lowering the culvert for the
same sequence of climate and Colquitz River levels.

As Table 10 shows, lowering the culvert has only a very small effect on extreme water levels,
reducing them by 10 cm for fairly frequent floods and having no effect during extreme floods.

1.2.5 C(limate Change

As is discussed in the main body of the report there is evidence of climate change at some of the
long term AES stations in Saanich. However, there is no evidence for increased annual daily
maximum precipitation at any of the stations (Figure 2). Note that several large rainstorms have
resulted in large floods on the Colquitz River in the past ten years providing an appearance that
high water levels may be more frequent (Figure 2; Figure 8). -

1.3  THE DURATION OF FLOODING

The duration of flooding in the Durrell Creek Valley may potentially be increased by any of the
following:

Climate change, resulting in increased precipitation over Durrell Creek and Colquitz River
watersheds;

Increases in water levels during the spring, summer and fall on the Colquitz River;
Urbanization and development in the Durrell Creek watershed that increases the flows
from summer storms in Durrell Creek and its tributaries;

Diversion of flows from Porter (Francis King Park) Creek either into or out of the Durrell
Creek watershed,

Instaliation of the Interurban Road culvert; and

Reduced field elevations from compaction or other damage to the organic soils on the
Courtland and Hastings Flats.

1.3.1 Climate Change

As is discussed in the main body of the report, a statistically significant change in annual total
precipitation has occurred at the Saanichton CDA AES station, with annual totals increasing by
about 20% over the period of record (see also Figure 2). There also appears to be changes in the
total precipitation that falls in April and May, at the start of the growing season. Figure 4 shows

Durrell Creek Integrated Watershed Management Plan
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much higher totals in these two months since about 1984 or 1985, On the other hand, no
particular trend is observed for total precipitation in September and October at the end of the
growing season (Figure 5). However, unusually high totals were recorded in both 1997 and
1698, which may have prevented harvesting of crops.

It is our opinion that these changes in the climate recorded at Saanichton CDA have affected the
~ duration of flooding in Durrell Creek Valley, both through increased water levels on Colquitz
River and through increased flows in Durrell Creek.

1.3.2 Increased Water Levels on the Colquitz River

The greater precipitation recorded at Saanichton CDA AES station has coincided with higher
annual discharges, and more importantly, greater flows during May and September since the mid-
1980s (Figure 8). These higher flows in the Colquitz River, combined with greater flows in
Durrell Creek, have resulted in a reduction of number of days when water levels are below
minimum field elevations in Courtland and Hastings Flats over the past 10 to 15 years.

L3.3 Development in Durrell Creek Watershed

Tables 11a and 11b of Appendix C summarize the percentage of time that water levels exceed
various elevations for the land use from the 1950s, 1960s, 1970s, 1980s and present conditions.
Note that these are calculated as the water levels that would result for that land use in Durrell
Creek, given the precipitation and temperature recorded from 1976 to 1997 and the water levels
that were recorded in Colquitz River from 1976 to 1997. Consequently, the model tests the effect
of land use on flood duration for the same sequence of climate and Colquitz River levels.

As Tables 11a and 11b show, the changes in land use from the 1950s to present day have a minor
effect on the predicted duration of flooding throughout the year. The tables show less frequent
flooding for the 1950s, 1960s and 1970s land uses when compared to those of present day. The
additional flooding near all occurs during the growing season.

1.3.4 Diversion of Porters (Francis King) Creek

Tables 11a and 11b, of Appendix C, also summarize the percentage of time that water levels
exceed various elevations both for present conditions and with Porters Creek diverted out of the
watershed. Note that these are calculated as the water levels that would result for that land use in
Durrell Creek, given the precipitation and temperature recorded from 1976 to 1997 and the water
levels that were recorded in Colquitz River from 1976 to 1997, Consequently, the model tests the
effect of land use on flood duration for the same sequence of climate and Colquitz River levels.
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As Tables 11a and 11b show, the diversion of Porter Creek would reduce the duration of
flooding. The frequency that the typical field elevation on Courtland Flat would be exceeded is
reduced on average by about 6% by the diversion of Porter Creek, or by about 22 days per year.
Much of this reduced duration of flooding would occur during the growing season, when high
water levels result from floods from Durrell Creek watershed rather than high water on the
Colquitz River.

'1.3.5 Installation of the Interurban Road Culvert

Tables 11a and 11b of Appendix C also summarize the percentage of time that water levels
exceed various elevations for the present conditions and with the Interurban culvert lowered by
0.6 m. Note that these are calculated as the water levels that would result for that land use in
Durrell Creek, given the precipitation and temperature recorded from 1976 to 1997 and the water
levels that were recorded in Colquitz River from 1976 to 1998. Consequently, the model tests the
effect of land use on flood duration for the same sequence of climate and Colquitz River levels.

As Tables 11a and 11b show, lowering of the Interurban Culvert greatly reduces the duration of
flooding on Courtland Flats. The frequency that the typical field elevation on Courtland Flat
would be exceeded is reduced on average by about 30%, so that the typical field elevation would
only be exceeded about 37 days per year, on average. The lowered culvert would reduce the
duration of flooding during the growing and dormant seasons. The reduction is much less on
Hastings Flat where the culvert beneath Hastings Road partly controls flood duration.

1.3.6 Reduced Field Elevations

1t is apparent when surveying and examining the agricultural fields on Courtland and Hastings
Flats that they are below the elevation of the adjacent, or surrounding, terrain. This may result
from deterioration and loss of the organic soils from waterlogging or compaction from traffic.
The extent to which the fields may have been lowered, and when the lowering occurred, are not
known and may not be a significant contributor to increased flooding,

1.4 CONCLUSIONS

It seems most likely that only small changes have occurred in the extreme water levels recorded in
Durrell Creek Valley over the past fifty years. Urbanization in Durrell Watershed, diversion of
Francis King Creek, and installation of the Interurban Road culvert all have insignificant effects on
extreme water levels. Water levels in the Colquitz River are the most important determinant of
extreme water levels in the Durrell Creek Valley. Extreme water levels in the Colquitz River may
have increased slightly over the past fifty years from increased discharges as a result of
development in the Colquitz watershed and higher water levels for extreme floods from
development along the Colquitz River. Storage development in Elk and Beaver Lakes may have

helped mitigate the potential increases.
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On the other hand, the duration of flooding is thought to have increased, particularly during the
growing season. Climate change, with higher annual totals and greater precipitation in April and
May, accompanied by higher discharges and water levels in Colquitz River, since the mid-1980s is
thought to have increased the duration of flooding. This has not been tested directly by the model
because we do not have a long-term record of water levels in the Colquitz River.

Urbanization in the Durrell Watershed has an effect on flood durations, increasing flooding during
the summer months. The diversion of Porters Creek would have had a small effect on increasing
flood durations, if it occurred. However, installation of the Interurban Road culvert may
potentially have had a large effect on the duration of flooding, if it was installed about 0.6 m
above the invert of the old ditch (see Question 5). Ifit was installed this much above the
previous channel bed, it greatly increased the duration of flooding on Courtland Flats. The
increase in flooding would be less, accordingly, if it was installed a lower distance above the
bottom of the old ditch.
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2. THE NATURAL FLOOD PLAIN

Describe the boundaries and elevations of the original natural flood plain.
2.1 BACKGROUND INFORMATION

- Background information on water levels is included in Appendix C, based on predictions from the
combined hydrologic and hydraulic model of Durrell Creek watershed.

2.2 DISCUSSION OF INFORMATION

A flood plain is defined by the Province of British Columbia as “a low lying land area, whether
diked, flood proofed, or not, which by reason of its natural land elevation is susceptible to
flooding from an adjoining watercourse, lake or other body of water, including the sea, and is
taken to be that area submerged by the designated flood plus freeboard”. On most rivers in
British Columbia, the Province defines the designated flood as that discharge which is equ:valent
to a flood with a 200-year return period or recurrence interval.

Based on the above definition, Durrell Creek Valley is part of the flood plain of the Colquitz
River. Elevations in the valley bottom are well below the water level associated with the current
200-year discharge in the Colquitz River and consequently the valley lies within its flood plain.
The valley bottom may also be flooded by Durrell Creek, independent of high water in the
Colquitz River, though the elevation and extent of flooding from Durrell Creek alone would be
much less than occurs from the Colquitz River.

Consequently, the current flood plain of Durrell Creek is defined by the area inundated by the
200-year instantaneous water level on Colquitz River, plus an appropriate freeboard. This
elevation and our freeboard recommendation are included in Appendix C and in the main body of
the report.

The boundaries and elevations of the ofiginal natural flood plain would then be the water level
associated with the 200-year discharge on the Colquitz River prior to current development in the
area. As described in Appendix C, we are not able to predict the 200-year water level on the
Colquitz River, or in the Durrell Creek Valley, prior to the period of record at the Water Survey
of Canada gauges on the Colquitz River, or prior to 1976.

1t is our contention that the “original” flood plain may have been slightly smalier than occurs now.
Recent development in the Colquitz River watershed may have increased the magnitude of the
200-year discharge and development along the Colquitz River downstream of Durrell Creek
(bridges, culverts, fill, etc) may have raised water levels during flood discharges. On the other
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hand, storage development in Elk and Beaver Lakes may now contribute to a lowering of
instantaneous discharges and a slight reduction in extreme water levels.

The 1956 maps of Durrell Creek provide some information on the elevation of historic flooding.
On these maps, all buildings were above the 135 foot contour which is equivalent to an elevation
of above 12 m geodetic. Note also that no permanent structures were located on the Courtland
and Hastings Flats. This suggests that the flood plain has changed little over time.

2.3  CONCLUSIONS

The bottom of Durrell Creek Valley is part of the Colquitz River flood plain. 1t may also be
flooded by Durrell Creek independently of high water in the Colquitz River, but Durrell Creek is
expected to produce much lower water levels and a much smaller area of flooding.

It is our contention that the 200-year discharge in the Colquitz River has been increased by
development and that water levels associated with extreme floods may also have been raised by
development, Consequently, we feel that contemporary flood levels are slightly higher than

. historic ones, but likely only by a few tens of centimeters. The area that is now flooded (the
“flood plain™) would only be slightly larger.
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3.  LENGTH OF THE GROWING SEASON

Describe the current and historic length of the growing season in Durrell Creek Valley.
Identify the extent of pumping and ditching used by previous landowners and farmers to
extend the growing season and whether such measures are currently used.

3.1 BACKGROUND INFORMATION

The evidence for the historic length of the growing season in Durrell Creek Valley is primarily
contained in affidavits collected by Mr. B. Sawyer, from long-term residents of the valley quoted
below. Evidence for the current length of the growing season was obtained from active farmers in
the valley, primarily Mr. R. Galey.

Ditches used by previous landowners are partly visible on the historic air photographs and maps.
Evidence for historic pumping was obtained by discussions with residents; current practices were
described by Mr. R. Galey.

3.2 DISCUSSION OF INFORMATION
3.2.1 Historic Length of Growing Season
The following are quotes from affidavits gathered by Mr. B. Sawyer:

Bernard Gillie *My father James, throughout all the years he farmed with horse-drawn
implements, always aimed at May 21 as the day when the crop should be planted.” 1 heard it at
least a hundred times each spring. Mr. B.C. Gillie in a letter addressed to the District of Saanich,
notes that “but since the area always dried out by early May it did no great harm” when writing
about the effect of the Porter Creek diversion on flooding.

John James Edward Gosnell “First Trestle Valley is a wetland during the Winter months but
crops including our vegetable garden could always be planted in May.”

Robert Archibald Simpson “First Trestle Valley was a wetland in the Winter months. However, -
. the valley could be planted in April or early May each year when the First Trestle was in place, on
what is now Interurban Road, and the water could run freely from First Trestle Valley down to

Colquitz Creek.”

Elvaretta Grace Bradshaw “We used four and one half acres of the valley for gardening. We
were always able to plant our garden no later than May 1% of each year.”

Benjamin Charles Fwell “The Inmates also planted and raised large crops of carrots, corn and
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cabbage. The crops were always planted in April or May of each year.”

Arthur M. Burnham “As a young boy 1 worked for Albert Hull harvesting potatoes grown in the
Valley. These were usually planted in early May.”

The evidence from the above quotes from affidavits suggests that, historically, the valley flat of
Durrell Creek was planted by early May each year. The date of planting may have varied from
site to site along the valley bottom.

3.2.2 Present Length of the Growing Season

Based on discussions with Mr. R. Galey and others in the Durrell Creek valley, the growing
season now starts in May in most years.

3.2.3 Historic Ditching and Pumping

Inspection of the historic air photos shows that the main drainage was through Durrell Creek, as
described in Section 6. The larger fields on Hastings and Courtland Flats were surrounded by
ditches that branched from Durrell Creek. It also appeared on the older air photos that berms had
been constructed along the right bank of Durrell Creek through Courtland Flats, likely from
material excavated from the creek.

There is little evidence of open ditches on the fields on Courtland and Hastings Flat; however,
they may not be visible because of small scale and poor quality of the oldest air photos. The 1964
air photos show a large ditch (possibly a berm) across the field on Courtland Flats south of
Durrell Creek. Durrell Creek appears to pass through the middle of the fields west of Granville
Street, with ditches across the fields and around their perimeters.

Nothing is known of historic pumping practices associated with agriculture in the Durrell Creek
Valley.

3.2.4 Current Ditching and Pumping

Durrell Creek, and its branches around fields, remains the main ditch through the Courtland and
Hastings Flats. The most recent air photographs show ditches along the edges or perimeters of
most of the fields.

Based on discussions with Mr. R. Galey and others in the Durrell Creek valley, since 1996, a
small pump has operated on Durrell Creek, just upstream of Interurban Road. Early in the
season, the Interurban culvert is blocked and the pump has operated to lower water levels in
Durrell Creek. The pump, which has a capacity of about 1,000 gallons per minute is inadequate to
reduce water levels during summer storms.
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3.3 CONCLUSIONS

Planting typically began in late April or early May historically. Planting now typically begins in
May, as reported by Mr. R. Galey.

Nothing is known of historic pumping practices associated with agriculture in Durrell Creek
_Valley. Currently, the Interurban Road culvert is blocked in — and water pumped to reduce
water levels in Durrell Creek and the surrounding fields. This has occurred since 1996.
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4.  DIVERSIONS INTO DURRELL CREEK VALLEY

Determine whether a diversion has occurred into Durrell Creek Valley in or about the BC
Hydro Property, near Strawberry Vale School, or along Hector Road, west of Interurban
Road.

4,1  BACKGROUND INFORMATION

The potential diversions into Durrell Creek Valley were examined on the following maps and air
photos:

12.  Air photos from 1997 (15BC97005), 1992 (15BCB 92139), 1988 (PIM 88-001), 1980
(BCC 248), 1975 (BC5666), 1964 (BC 5091), 1956 (BC2042) and 1946 (BC245).
Nominal scales vary from about 1:10,000 to 1:32,000.

13, Maps of the Corporation of the District of Saanich (Saanich Municipality). Scale
1:4,800. (Contour Interval 5 feet or 10 feet). Compiled by Aero Surveys Ltd from the
1956 air photographs and amended to 1963.

14.  Cadastral Maps of the Corporation of the District of Saanich. Scale 1:2,500. Numbered
in the BC Geographic System. Date unknown.

15. Durrell Creek Watershed. Cadastral Map. Scale 1:5,300. Date unknown.

16.  BC Hydro Goward Substation: Fencing, Finish Surfacing, Drainage and Services, and BC
Hydro Goward Substation: Site Preparation Plan.

The 1956 contour maps and air photos provided the best evidence of historic drainage patterns.

4.2  DISCUSSION OF INFORMATION

A “diversion” would usually be interpreted as taking water that previously did not flow into the
Durrell Creek watershed and altering its stream course or drainage pattern so that it now flows to
Durrell Creek. A “diversion” could also occur within Durrell Creek, if water is diverted from one

tributary basin to another tnbutary basin.

4.2.1 Strawberry Vale School

Strawberry Vale School lies south of Courtland Flats, between Rosedale and Delmar Streets,
south of Hastings Street. It is well within the watershed boundaries and land continues to rise to
a hill behind, or south of, the school. In 1956, it appears that water drained north from the
school, into a gully, crossing Roy Road about 100 to 150 m west of North Road. It is likely that
most water drained by groundwater flow to Courtland Fiats.
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Water from the school now drains in the same general direction but it is collected by a storm drain
system, crossing Roy Road further to the east before discharging onto the Pansy Street right-of-
way, and then onto Courtland Flats. It is our impression that the storm drain system may have
reduced the area that drains to Durrell Creek from near Strawberry Vale School. Part of the area
south of the School now drains to the south away from Durrell Creek instead of north to Durrell
Creek.

It is likely that urbanization and storm drain systems have resulted in more frequent surface flows
to Courtland Flats and higher peak discharges from the area near Strawberry Vale School, despite
the slight reduction in drainage area.

4.2.2 BC Hydro (Goward) Substation

The Goward substation of BC Hydro sits on an area of flat land -- partly created by fill -~ north
of Hector Road and just west of Interurban Road. The substation was originally constructed
between 1946 and 1956,

Goward Substation lies within the watershed boundaries of Durrell Creek. In 1956, Interurban
Road continued to rise to the north, past the substation, and 2 hill behind the substation drained to
the south, as did part of the area along Ivor Road. The substation is at an elevation of about 35 to
40 m geodetic, or well above Courtland Flats.

In 1956, a depression and stream channel at the east end of the substation drained the area to the
north and east of the substation, extending to Ivor Road. It is not clear how the Goward site was
drained. The channel continued past the end of Hector Road, then across the fields, following the
low area to the east end of Alan Road. We estimate that the total area draining to the Hector
Road alignment was about 5 hectares, as shown on the 1956 topographic maps.

Goward substation now drains mostly to the east, although part of the property seems to drain to
the west, joining the ditch along Interurban Road. About 1 hectare of this property lies within the
watershed draining to Hector Road. Drainage from Goward Substation enters a 600 mm concrete
culvert at the east end of the property, discharging through a 24-inch culvert below Hector Road
and then into the old drainage channel. It is not clear if the drainage from north of the substation
and along Ivor Road also discharges through the concrete culvert and across Hector Road.

It is thought that paving of the substation property and adding storm drainage has increased the
frequency of surface flows and the magnitude of the peak discharges that cross Hector Road and
onto the property below. The property occupies about 20% of the watershed area that drains to
Hector Road and the paving and altered drainage patterns are expected to substantially increase
peak flows and the frequency of surface flows at Hector Road. The lowest flows, during long dry
periods in the summer are thought to be reduced by the development.
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4.2.3 Hector Road, West of Interurban Road

In 1956, Hector Road only extended about 150 m west from Interurban Road. Between 1964
and 1975, it was extended across the low area containing the channel east of the Goward
substation to about its present alignment, Hector Road rises about 20 to 30 m in elevation, on a
fairly constant grade, from near the BC Hydro Goward Substation. All of Hector Road lies
within Durrell Creek watershed,

Prior to extension of Hector Road, the steep area that it crosses drained to the southeast, through
a gully or depression, likely mostly as groundwater flows. The 1956 air photos show some
evidence of a channel or drainage across the fields that joins to the drainage channel flowing south
past the Goward Substation.

Groundwater and surface flows from an area of about 5 hectares are now intercepted by a ditch
on the north, or inboard side, Hector Road. They flow down the hill, then cross Hector Road
through a culvert that is located about 300 m west of Interurban Road, discharging onto the
property below. The culvert is Jocated about 100 m east along Hector Road from the old gully
and stream crossing.

The extension of Hector Road has concentrated flows by intercepting groundwater and surface
flows and delivering them to a different discharge point, further to the east, towards Interurban

Road.

4.3 CONCLUSIONS

None of the three sites are “diversions”, in the sense that drainage patterns have been re-arranged
so that flows that once did not enter Durrell Creek watershed now flow into it. At Strawberry
Vale School, water continues to drain north, to Courtland Flats. Development has resulted in a
slightly smaller drainage area, and flows now discharge further to the east. Development is also
thought to have increased the frequency of surface flow discharge, the total volume of water
discharging as surface flow, and the magnitude of peak flows.

At the Goward Substation, the surface drainage pattern has not been changed. However, paving
of the substation and installation of storm drains are thought to have increased the frequency of
surface flow and the magnitude of peak flows in the drainage channel. The substation occupies
about 20% of the area of the watershed draining to Hector Road so it potentially has a substantial
effect on increasing peak flows.

The extension of Hector Road has resulted in collecting surface and groundwater flows,
concentrating them, and discharging them to the east of the gully where they may once have
flowed. The road extension represents a diversion of flow from one small tributary to another site

within Durrell Creek Watershed.
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5. INTERURBAN ROAD CULVERT

Review the history of the Interurban Road culvert and whether its elevation was increased,
decreased or remained about the same as the natural drainage channel.

5.1 BACKGROUND INFORMATION

The crossing of Interurban Road by Durrell Creek was examined on the following maps and air
photos:

. Air photos from 1997 (15BC97005), 1992 (15BCB 92139), 1988 (PIM 88-001), 1980
(BCC 248), 1975 (BC5666), 1964 (BC 5091), 1956 (BC2042) and 1946 (BC245).
Nominal scales vary from about 1:10,000 to 1:32,000.

) Maps of the Corporation of the District of Saanich (Saanich Municipality). Scale
1:4,800. (Contour Interval S feet or 10 feet). Compiled by Aero Surveys Ltd from the
1956 air photographs and amended to 1963.

. Cadastral Maps of the Corporation of the District of Saanich. Scale 1:2,500. Numbered
in the BC Geographic System, Date unknown.

. Durrell Creek Watershed. Cadastral Map. Scale 1:5,300. Date unknown.

In addition, the elevations of the culvert are shown on:

. Survey of Jail Creek by Stefan Svec, Site Surveyor, dated January 20, 1995

. Survey of Jail Creek by the District of Saanich, Wilkinson Road to Interurban. Dated
April 21, 1998,
. Survey of Durrell Creek by northwest hydraulic consultants itd, April 1999,

The following letter provides information on the material beneath and around the culvert:

. letter of April 20, 2000 to Dal Hafiner of the District of Saanich from Levelton
Engineering Ltd, titled “Field Investigation of Culvert, Interurban Road, Saanich.”

5.2  DISCUSSION OF INFORMATION

The existing Interurban Road culvert is thought to have been installed in about 1960, based on
affidavits and interviews with individuals who live in the area, replacing a bridge. Neither the
1956 nor the 1964 air photographs provide unequivocal evidence of whether the crossing is a
bridge or culvert, however it appears to be a bridge on both photos. On the other hand, the
District of Saamch map (1956, amended to 1963) appears to show the crossing as a culvert,
though a complete legend of symbols is not provided.
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The District of Saanich surveyed the elevations of the existing culvert beneath Interurban Road as
9.55 m at the upstream invert and 9.29 m at the downstream invert (1998). Svec surveyed
elevations of 9.44 m at the upstream invert and 9.20 m at the downstream invert (1995). In 1999,
nhc surveyed elevations of 9.4 m at the upstream invert and 9.3 m at the downstream invert. All
these elevations agree reasonably closely, varying depending on where the survey rod was
positioned on the invert, and the benchmarks chosen for elevations. We were unable to locate any
drawings that show elevations of the culvert at earlier dates, though it seems unlikely that they
have greatly changed since the culvert was installed.

Hand augering upstream and downstream of the culvert entrance and exit encountered up to 0.85
m of loose, sand gravel overlying native clays. The sand gravels are interpreted as a “fill”. A
borehole beside the culvert encountered the native clays at an elevation of about 10 m or about
halfway up the culvert barrel. The hand auger sites may have been disturbed by cleaning of
Durrell Creek and other activities.

Field elevations on Courtland Flats are at about 9.7 m, on average. Based on these ground
elevations, the culvert invert is now set about 0.2 to 0.3 m below the average field elevation.

As described in Section 6 of this Appendix, Durrell Creek is a ditch that has remained in the same
location since at [east 1946. The bed of Durrell Creek upstream of the culvert now averages
about 8.5 m, or about 1 m below the culvert invert, based on nhc surveys (Figure XX). The bed
was lowered in the 1990s by the District of Saanich as part of a program of creek maintenance,
and its present elevations do not necessarily reflect the previous or historic ditch elevations, when
the culvert was installed.

5.3 CONCLUSIONS

The upstream invert of the Interurban Road culvert appears to have been installed about 0.3 m
below the average field elevation on Courtland Flat. It is not entirely clear whether or not the
culvert was installed above the old streambed.

Hand augering in the vicinity of the entrance and exit of the culvert suggests that fill material may
extend beneath the culvert. However, this fill material was not found in the borehole adjacent to
the culvert so it is not entirely clear if the fill does extend beneath it.

If the fill does extend beneath the culvert it is likely that the culvert was placed above the
elevation of the old bed of Durrell Creek. It is possible that the creek bed was excavated before
the fill was placed and the culvert may not be very far above the old creek bed at all. Further
drilling or excavation would be required to confirm where the culvert was placed relative to the

old streambed.
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6." LOCATION OF DURRELL CREEK

Research the history of the current creek location. When was it constructed, how did it differ
Sfrom the original creek, and where was the original creek?

6.1 BACKGROUND INFORMATION
' The historic location of Durrell Creek was examined on the following maps and air photos:

) Air photos from 1997 (15BC97005), 1992 (15BCB 92139), 1988 (PIM 88-001), 1980
(BCC 248), 1975 (BC5666), 1964 (BC 5091), 1956 (BC2042) and 1946 (BC245).
Nominal scales vary from about 1:10,000 to 1:32,000.

) Maps of the Corporation of the District of Saanich (Saanich Municipality). Scale
1:4,800. (Contour Interval 5 feet or 10 feet). Compiled by Aero Surveys Ltd from the
1956 air photographs and amended to 1963.

. Cadastral Maps of the Corporation of the District of Saanich. Scale 1:2,500. Numbered
in the BC Geographic System. Date unknown. '

. Durrell Creek Watershed. Cadastral Map. Scale 1:5,300. Date unknown.

As well, affidavits from long-term residents of the valley, collected by Mr. B. Sawyer, provide
some general information on the nature and location of Durrell Creek prior to the record from

maps and air photos.
6.2  DISCUSSION OF INFORMATION

Downstream of Interurban Road, Durrell Creek flows in a narrow valley through the Provincial
Government property before crossing Wilkinson Road. It then flows along the south side of
Loenholm Road and joins the Colquitz River. Durrell Creek appears to have maintained this path
since at least 1946. Inspection of the air photos shows that some minor changes may have
occurred just downstream of Interurban Road between 1946 and 1956. These apparent changes
may be a result of the indistinct creek pattern on the older air photos.

Upstream of Interurban Road, Durrell Creek flows along the Charlton Road right-of-way to just
east of the extension of the Holland Road right-of-way. It has occupied this position since 1946.
Note that the creek path is indistinct on the oldest air photographs. It may have been cleared or
maintained between 1946 and 1956; it is very distinct on the 1964 photos, and appears larger
again on the 1975 photos. The 1964 photos show a berm along the right bank of the creek and
evidence of recent ditch cleaning upstream.

The creek turns southeast, then east, crossing Granville Road about midway between the Hastings
and Chariton intersections. It has remained in this path since at least 1946, All the air photos also
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show that a branch of the creek continues south to Hastings Road, then flows along Hastings
Road, connecting to that culvert, then north along the field boundary to join the other branch,
west of Granville Street. Recent field inspections suggest that the southern branch now takes
most of the flow.

East of Granville Street, Durrell Creek flows nearly east through the middle of a field, crossing to
. the north of a pond that collects drainage from tributaries to the south. The creek has remained in
this same path since at least 1946; the pond was constructed between 1964 and 1975.

Porter Creek joins Durrell Creek east of Granville Street. Hall Engineering Ltd (1996) and
Santos (1998) both report that a diversion of Porter Creek occurred in the early 1960s. They
report that it previously flowed south along Charlton Road to Portage Inlet. However, the date
when the diversion occurred is not certain. The 1946 air photos show a connection from Porter
Creek to Durrell Creek as well as one, potentially, to Portage Inlet. Mr. B.C. Gillie reports that
the diversion occurred before his parents came to Durrell Creek in the early part of the century.

The affidavits collected by Mr. B. Sawyer indicate that the First Trestle Valley (Durrell Valley)
was drained by a man made ditch as early as the 1930s (Elvaretta Grace Bradshaw). The location
of this ditch is not known but it may have been along property or field boundaries, in about the -
same location where it now sits.

6.3 CONCLUSION

Durrell Creek has flowed along the same path since at least 1946. Since then, it appears to have
been maintained or cleaned at various times, as it appears more and less distinct on the various air
photos. There is no longer any evidence of the natural creek path through the valley bottom.

Porter (Francis King) Creek appears to have been diverted to Durrell Creek, possibly in the early
vears of the twentieth century.
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7.  WATER QUALITY IN DURRELL CREEK

Address the quality of water entering Durrell Creek from drainage sources, including the
presence of contaminants from BC Hydro property or other sources.

7.1  BACKGROUND INFORMATION
We are aware of three main sources of water quality data for the Durrell Creek watershed:

The Courtland Hastings Agricultural Preservation Society, in cooperation with the Department of
Fisheries and Oceans, conducted water quality sampling as streamkeeper survey in 1998-99. They
collected data on temperature, pH, turbidity, and dissolved oxygen at 3 stations on Durrell Creek
(at Wilkinson, Interurban and Granville culverts) and at Tuckers Pond on Prospect Lake Road.

The District of Saanich contracted a four month sampling program at eight stations from
October/98 to January/99 on the Durrell system (Good Environmental, 1999). They collected
water samples and had the following analyses performed by MB Research Analytical and Testing
Services, Sidney, BC: total suspended solids, oil and grease, total phosphate, total nitrate and
fecal coliforms. The location of the sample stations and a summary of the results is presented on
the Riparian Classification and Water Quality map in Appendix D of the main report,

The third source, which we have not seen, was sampling undertaken in 1999 by the Capital
Regional District Health Department. It our understanding that fecal coliform was the main
parameter monitored, as part of a program to detect leaking septic systems or cross-connections.

7.2 DISCUSSION OF INFORMATION

The first study cited above collected water quality data of interest as measures of fish habitat
quality. This study also sampled on the mainstem Durrell Creek, which does not provide data
suitable to discuss presence of contaminants from specific sources.

The Good Environmental (1999) study indicated several samples that exceeded the BC Water
Quality Standards for total suspended solids, phosphates and fecal coliforms. The higher levels of
these parameters were found to be correlated with periods of high rainfall. Total suspended solids
typically result from erosion, entrainment of soil, and road runoff. Leakage from human septic
systems, livestock and wildlife (waterfowl) can all contribute to the elevated fecal coliform levels.
Small amounts of hydrocarbons (various parameters: total oil and grease, heavy and light
extractable hydrocarbons, diesel, heavy oil) were detected, both visually and in the samples
collected, at sampling stations #7, 8 and 8a. These stations are located on the mainstem Durrell
just upstream of the Wilkinson and Interurban culverts. Good Environmental’s discussion of the
elevated hydrocarbon results indicated that fields adjacent to the creek were flooded and that
vehicle tire tracks were noted adjacent to one of the sample sites.

We cannot comment on the third study, as we have not seen the results,
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7.3  CONCLUSIONS

There are insufficient water quality data to fully describe the quality of water entering Durrell
Creek from drainage sources. Sampling during the dry season as well as a longer time series of
data are required to establish any patterns. From the available data, it is impossible to attribute the
. elevated levels of any parameter to a particular source. To determine whether a particular
property is a source of contaminants requires a more directed sampling program, immediately
adjacent to the suspect site.
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8.  MACNUTT PROPERTY AND BC HYDRO

Address whether MacNutt property is flooded from diversion of water from the Hydro
Substation and whether such flooding is affecting the viability of this land for crops.

8.1 BACKGROUND INFORMATION

The diversion of water from the Goward Substation is discussed in Section 4.2.2, where it was
concluded that the BC Hydro property did not divert water onto the MacNutt Property but
instead added additional storm runoff to a pre-existing drainage channel.

The current viability of this land for crops is based on discussions with Galey Brothers and Ian
Vantreight, a farmer who used to work part of the Durrell Creek flats.

8.2  DISCUSSION OF INFORMATION

The Gower Substation occupies about 20% of the watershed area that drains to the culvert
beneath Hector Road, based on the topography shown on the 1956 maps. The substation is paved
and provided with sub-surface drainage connected to a concrete culvert that is buried along the
east side of the property. It is thought that the substation development has increased peak flows
from the area that it occupies and also substantially increased peak flows from the overall
watershed to Hector Road and the upper end of the MacNutt property. It is likely that these flows
have resulted in higher water levels along the drainage channe! and higher groundwater levels near
the stream, particularly during the winter or rainy season.

8.3  CONCLUSIONS

Development of the Gower Substation is thought to have increased flows in a drainage channel,
raising winter water {evels and nearby groundwater levels. This has affected the viability of this
land for crops by causing saturated soils and ponding, which affects soil structure at or near the
soil surface. Saturated soils prevent the use of cover cropping, which leads to a gradual decline in

organic matter in the soil.
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9. MACNUTT PROPERTY AND MOUNT VIEW PROPERTY
Address the drainage of the Mount View Property over MacNutt Property.

9.1 BACKGROUND INFORMATION

- We understand that the Mount View Property is the steep land crossed by Hector Road that is
northwest of the MacNutt property. The diversion of water from the extension of Hector Road is
discussed in Section 4.2.3, where it was concluded that the road ditch intercepts surface and
groundwater drainage from about 5 hectares of land and concentrates it at a culvert, where it
flows onto the MacNutt property. Previously, it is thought that much of this flow discharged
downed the steep slopes as ground and surface water, flowing onto the MacNutt property over a
broad area through a depression or gully.

9.2 DISCUSSION OF INFORMATION

The ditch along the extension of Hector Road drains about 5 hectares of steep hillslope to a
culvert which then discharges onto the MacNutt property. The road extension and ditch have
increased peak flows and added surface water to a site where it appears that previously only
groundwater flows occurred.

9.3 CONCLUSIONS

The ditch along Hector Road is thought to intercept water from the Mount View property and
deliver it to a culvert, where it drains onto the MacNutt property, flooding part of the property.

One option to reduce the flooding would be to add additional culverts across the long slope on
Hector Road, spreading the drainage over the slope and returning it to groundwater. Further
analysts would be required to determine the number of culverts that should be installed. We
recommend careful consideration of the potential for erosion below the culvert outfalls and
installation of appropriate erosion protection works.

Durrell Creek Integrated Watershed Management Plan
Appendix F -- Specific Questions from the Municipality Page 22



