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DELTA NATURE RESERVE
EVALUATION STUDY

A, OUTLINE

1. INTRODICTION

A study of the area known as the Delta Nature Reserve was
initiated to identify and evaluate various options for dev-
elopment within the park.

2. PURPOSE

This study is intended to provide information and make recom-

mendations regarding the optimum use of the property. -~

3. OBJECTIVES

The specific objectives are to:

a. Collate presently available information
concerning the Delta Nature Reserve.

b. Describe the existing environmental con- s
ditions of the site to form a basis for
assessment of development plans.

c. Propose several development conceots,
which differ by degree of alteration to
the existing site, and evaluate their
vossible impacts.

4. TEE STUDY AREA

Located at the northeastern edge of a larcge (approximately 9300

acres), raised sphagnum peat bog known as 3Burns Bog, the munic-
IR - — -

ipally owned Delta MNature Reserve occupies a registered area of
154,88 acres. This total, however, excludes the 8.28 acrs Bur-
e T ——
lington Northern Railway right-of-way which cuts throuch the
F.
.

orth-east corner of the MNature Reserve +to divide i: into two

'

unequal portions. See Figure # 1 for a site plan of the ar=z.
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The land east of the railway is approximately 2.5 acres in size
and is bounded by the alignments of 108th Street to the east and
Monroce Drive to the north. At present the only public vehicular
access is restricted to the eastern boundary of this portion of
the Nature Reserve, at the corner of 108th Street and Monroe
Drive. The Browning Drive alignment skirts along the base of
the North Delta escarpment and while it is inadequate for use

by vehicular traffic, it currently provides an alternate route

for pedestrian access to the Nature Reserve.

To the west of the railway right-of-way is the Greater Vancouver
Sewerage & Drainage District trunk sewer which provides service conne«
tion for parts of Delta and Surrey to the Annacis Island sewage treat-
ment plant. 'The North Delta Interceptor Canal lies immediately west
of the trunk sewer and collects surface drainage from the North Delta
uplands to flow northwards into the Fraser River. There is a hog fue!:
based maintenance road alongside the drainage canal from 72nd

Avenue to:River Road, however, there are locked gates at both

the nortﬁern and eastern boundaries of the Nature Reserve where

the road passes through.

B. PRESENT ENVIRONMENT OF THE STUDY AREA

1. BOG TORMATION

A brief review of the historical background of Burns Bog, regard-
ing its creation and development, may be helpful in providing =a
better perspective view 0f its present condition and the results

any developments may have on its future.

Beginning approximately 800,000 vears ago, the Fraser delta was
subjected to a series of ice advances and retreats from glaciers
originating in the Coast Mountain valleys to the nor:h andé ezas:
which buried the Bruns Bog area to a decth o0f up to 5800 feex
(Biggs, 1976). The last in the series of ice advances of the

Fraser Glaciation receded to rouchly the present sits of the

®
[
1—
}—
~
(@]
(@)
O

Morth Deltz -~ Panorama Ridge escarpment arproximatsly

R



years ago, marking the beginning of the recent geological history
of the area. However, due to the depression of the area below

sea level as a result of glaciation, it was not until 4,000 - 5,000
years ago that the present Burns Bog began to develop on the recent
alluvium of the Fraser River.

Bog development often occurs as a result of in-filling of a shallow
water-filled basin. This action is initiated by floating aquatic
plants which extend over the water surface. The deposition of
plant material causes a graduzl shrinkaée of the open water sur-
face and an eventual filling of the basin. 1In the case of Burns
Bog, colonization Ez_gpgggnum\}pegg moss) and other plant species

heralded the beginning of bog development. -

As the sphagnum plants grow upward each year the stems below grad-
ually die, leaving only the top few inches of each plant actually
living. The dead but undecomposed lower cells become part of the
underlying peat formation and their excellent water holding cap-
abilities (up to twenty times their own weight) permit sphagnum
plants to actually raise the water téble above its normal height.
Thus the peat itself acts as a reservoir, fed by the precipitation
falling on it, to develop above the physical limits of the ground-
water. This characteristic of the species leads to the development
of a domed or "crowned" bog in which the ground elevation at centre
is higher than at the edges because conditions at the centre of

the bog are more condusive to growing sphagnum moss Zor a longer

period of time.

The waters in a sphagnum kog are acidic (pH 3.5), due primarily
to the high cation exchange ability of sphagnum. The plant
lowers the pH of the water by absorbing the cations in solution
and releasing hydrogen ions. Because_éf thgfécid;gy and water-

—_ —— e — -

logged character of the bog, as well as the relatively low tem-

perature encountered, the rate of bacterial decomposition is
slowed down and this results in the accumulation of only partially

decaved organic matter to form veat. Most of the nutrients
— T T

\/ ‘-V =N - L] - - IS - ] -~
of the bog remain.stored ir the peat. ¥ith the main source of

incoming minerals being restricted to precivitation ané air-norne



particulate matter, available nutrlentrlevels remain low.

This is reflected by the low primary productivity of bogs in
comparison with other ecosystems andhthe limited variety of .
plants that are tolerant of these.harsh conditions. Sphagnum
peat bogs are reported to have a net primary production of 340
grams per square metre per year while arctic tundra, cat-tail
reedswamp and bulrush reedswamp have 100, 2900 and 4600 g/mz/yr
net production, respectively (Moore and Bellamy , 1974). An
example of adaptation to these nutrient-limiting conditions is
the presence of carnivorous plants (eg. Sundew) which trap in-
sects to supplement their mimeral requirements. o

However, as the water level in a bog is lowered either by the accumu-
lation of organic material above the water table or by drainage,
a change occurs in the bog ecology. Bacterial decomposition is

no longer restricted primérily to anaerobic mechanisms, so
nutrients are released from the peat and made available for in-
corporation into.other plant systems. The increased supply of
nutrients and drier conditions allow a wider variety of plant
species £5 invade and colonize the area, further supplanting
the original bog species. This evolution of the bog normally
occurs at the edges first and spreads inwards, and is evidenced e
by the increase in shrub and tree populations. In the case of
Bruns Bog, this type of development would eventually lead to
complete forestation with Western Hemlock evolving as the dom-
1nant spec1es by v1rtue of ltS competltlve acvantage of bei ng
more shade’ tole*ant than othe* tree species.

Recent study of the area in and around the Delta Nature Reserve
shows that it may be somewhat unrelated to the rest of Burns Bog |
and may have develoved in a sevarate fashion. As a result of

research done in the area for a doctoral thesis, Mr. R. Eebia

A1)

(pers. comm.) els the Nature Reserve primarilv consisted oZ

hrubby swamp until schagnum species colonized the area apTrox-

imately 500 years ago. Ee has called atitasntion “c a ridce,
roughly parallel to the North Delifa escarpment and possitly
e

created from a sand dune, which appears to haves czus



separation during the early developmental stages and resulted
in dissimilar development patterns. This possibility does not
diminish the value of the present Nature Reserve as an instruc-
tive example of bog ecology, but rather, it displays an addit-
ional facet of the unique character of this site.

2. CLIMATE

The maritime climate of the study area is characterized by mild,
wet winters with infrequent intrusions of cold arctic air from
the interior and dry warm summers. Data obtained from weather
recording stations in Ladner and New Westminster which describe
average monthly, annual mean and extreme temperatures are shown
in Table 1. Mean winter and summer temperatures for the study

area are about 3.6° C and i6.4°'c, respectively.

The average monthly and total annual precipitation figures for
the two recording sites are provided in Table 2. Average annual
precipitation in the Delta Nature Reserve is expected to range
between 1016 mm and 1270 mm (40" - 50"). Generally heavy winter
and soring preéipitatidg_resulgﬂin high water table levels and

extensive surface ponding.

Predominately east and northeast winds occur during the winter
months, while southwest and west winds are prevalent during the
.summer. .Wind.strength. tends .to be higher in winter, although

both dead calm énd potentially damaging wind conditions are in-

frequent at any time (CBA, 1973).

3. SURFACE DRAINAGE

Fiy

Prior to the construction in 1917 of a dg;inagegg;nal at the
base of the North Delta escarvment,. the study arsa receivad
considerable runoff from several well-defined creeks draining
the North Delta uvlands. This inflow, with the addéiticn of

cdirect precivitation, was sufficient to maintain a high wa:ar



table within the area for most of the year in balance with seep-

age and evaporation losses. However, construction of the drain-

age canal to intercept upland runoff, the development of internal
ditching systems and the Scraping away of peat layers in the central
bog area by peat mining operations over the last 35 years have
combined to alter the natural convex profile of the bog into its
present dish-like condition. The edges of the bog have tended

to dry out as_the water table dropped. Surface drainage out

of the Nature Reserve is repofﬁéd to be in a westerlf direction
towards the centre of the bog and then northerly to the River

Road collector ditch (CBA, 1975). As a2 result, soil moisture content
is depleted during.the,summer months by evaporation and evapotrans-
piration and the effects of this are reflected by the changes in
vegetation over the last 100 years from characteristicdbog species
to invasion by coastal_forest'species. Clearly, any further
alterations to the drainage characteristics of the Nature Reserve
and its surroundings will be of key importance in determining the
future of its integrity-as a bog community. .-

4, GEOLOGY

The study area is underlain by Pleistocene-aged deposits of mas-
sivelv bedded sands and gravels, probab%y with clayey seams, at

a depth of approximately 100 feet. These deposits have been
‘overlain by'appfokiﬁaﬁgl§”§bﬁféet of bedded silts and clays with
persistent sand seams followed by another 30 feet of bedded sandy
silts. The upper 40 feet is composed of peaty-silty-clay material

and a peat layer. -

The various soils found within the bouncdaries of the Nature Reserve
include the following series: Lumbum, Triggs, Lulu=-Richmoné zand
Bose-Surrev. The apvroximate areas covered bv these soils is

shown in Figure 2. The topographv cf the L

Richmond series are all cdescribed as nearly level %o gently un-

dulating with 0-2% slope and an elevaticn of apctroximatelv ten

& = A
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feet. However, the Bose-Surrey series is termed strongly to
extremely sloping with approximately a 28% slope and an elevation
decreasing from about 130 feet in the northeast corner to approx-
imately 20 feet at the railway tracks.

The Lumbum Series occupies almost 90% of the surface area of the
Nature Reserve and is classed as a Typic Mesisol soil, which are
very poorly drained organic soils composed of dominantly moder-
ately decomposed organic fibers. These soils have developed

from deep (more than 52 inches) organic materials, mainly remains
of moss and shrubs in the upper part and sedges and reeds at depth.
The capability of this soil for agricultural use is rated as a
Class 4 or 5, its main limitation being poor. drainage. This soil
series forms the perimeter of Burns Bog which surrounds the large
central area composed primarily of the Triggs soil series.

Approximately 5% of the Nature Reserve, located in the southwest
corner of the study area, is represented by the Triggs Series.
'This series is ciassed as a Sphagno—Fibrisoi soil and has developed
from deep (greater than five feet), relatively undecomposed accum-
ulation; of sphagnum mosses. Without artificial drainage the water
table is at or near the surface for most of the.year and the water
holding capacity is extremely high. Peat mining overations pro-
cess T;}ggs soils for sale as a soil conditioner to improve the

structure and water holding characteristics of mineral soils.

The persent soil capability rating for acricultural use of this
series. is Class 7 due to the very.poor drainage and low fertility
and would require expensive, large-scale reclamation prior to
agricultural utilization.

In the northwest corner of the Nature Reserve a soil complex of
both Lulu and Richmond Series occupies about 4% of the total stucy
area. Lulu Series is classed as a Terric Mesisol soil which Rich-
mond Series soil is termed Terric Humisol. The former serias is

é
orimarily composed of moderately cdecomposed subsurface organic
e

—
)]

vers while the latter s

ries is decminated by well decomposed suz-
s

o}

ce layers, This soil i erived Zrom shalleow (abouz three

1)}
[
[h]
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feet deep) organic deposits underlain by a mixture of marine and
non-marine deltaic deposits. Once again, the soil is very poorly
drained and the water table is at or near the surface during the
winter, spring and early summer if artificial drainage is not
provided. The soil capability rating is a Class 4 with the poor
drainage being the major restriction.

In contrast to the above described lowland organic soils, the
Bose-Surrey soil complex to the east of the Burlington Northern
rail line is an example of an upland soil type and is classified
as a Mini Humo-Ferric Podzol. The parent material of this soil

is a mantle, generally less than three feet thick, of wave washed
lag gravels overlying glaciomarine or glacial till deposits. Both
underlying deposits are hard, compact and nearly impervious. This
soil is well to moderately well drained and is given a Class 4 to
5 soil capability rating due to its low water holding ability and
stoniness.

5. VEGETATION

Plant species diversity and rates of growth tend to increase from
, the centre to the perimeter of the bog due to increased dryness
and nutrient availability. Since the study area is locatedé at the
edge of Burns Bog, it contains not only typical bog plant commun-
ities but mixed coniferous - deciduous woodland species as well.
In addition, the distinctly different soil types and topographies
of the areas on either side of the railway line are native habitats
for a diverse variety of plant species and this promotaes a further
visual contrast of plant communities.

Native bog vegetation includes bog birch anéd shore pine with a
dense understory of harchack, Labrador tesa, bracken, blueberrv,

szlal and several species of sphagnum moss. It is regor:ted

(Hebda, pers. comm) that the pine and birch forsst growing

m
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edge of the lowlands is less than 100 years o0ld and is the
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result o man's disturbance of natural drainage pat:terns.

are also several speciss, such as cloudberry ané cascads bl
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that are very rare for this locale and whose appearance is usually
restricted to sub-arctic or sub-alpine regions. The upland veg-
etation to the east of the railway tracks includes second growth
Douglas fir, alder, birch, dogwood and maple. A partial list of
the flora of the study area is described in Table 3. Figure 3
illustrates the vegetative cover zones found within the Nature

Reserve.
6. WILDLIFE
As a result of the peat extraction operations within Burns Bog,

open pools of water have been created and cranberries have grown
up arounditheée_pools. Waterfowl utilize these flooded peat cut-

tings mainly as resting and fggéiggmgreas, especially during times
of unfavourable weather and sea conditions at Boundary Bay and
Roberts and Sturgeon Banks. The surrounding agricultural lands also
serve as a food source for these birds and there appears to be a
movement of waterfowl from these lands into and out of the bog
(Biggs, 1976). The bog alsd'providés an_i@portant refuge area

for raptorial speciés due to the large trees at ﬁhé perimeter of

the bog, its large size and relatively undeveloped environment.

It is believed the surroundihg agricultural lands are also used

extensively by hawks and owls which nest and roost in the bog.

The mixed coniferous - deciduous woodlands area at the eastern edge
of the bog, including part of the Nature Reserve, is considered to
be an important nesting and feeding habitat for most passerine bird
species found within the bog. Table 4 includes a list of bird
species observed in the study area during the summer of 1971.

A partial listing of the many species of animals which frequent the
bog is presentad in Table 4. While some of the smaller species

such as, oppossum, raccoon, coast mole and muskrat may also be

f

found in various other naturally vegetated uncderceveloped arasas

fh

of Deltza, the presence 0f black bear and Columbian Blacktaile

(]

deer are considered Lo be isolated rasident populations. As es-
timated population of 12 black bear Zeed mainly on berries while

approximatelvy 30 blacktailed deer find browse in the whcecle arsa.



However, due to the high water table in the bog during the winter
months, the deer are forced into the adjacent woodland areas where
continued development of the North Delta escarpment appears to be
exerting a severely llmltlng effect ‘on this population.

7. LAND AND RESOURCE UTILIZATION

a. PRESENT

The Delta Nature Reserve has been formally declared
as such by the Delta Municipal Council and all of lowland reserve
area has been included in the Agricultural Land Reserve by the
B.C. Land Commission. The Greater Vancouver Regional District,
in their report titled "The Livable Region 1976/1986", propose
that the area be included in their designation of "Open Space Con-
servancy”. This classification restricts land use exclusively
to recreation and conservatlon purposes. As there aépears to be

a common consensus among the various levels of government, relating
to the type of utilization of the subject area, no changes in the
current status are anticipated and it is believed the above de-
clarations wil;fprotect the land §£9§ngzwalternat1ve developmenes
The diverse uses of the su;rouﬁéing lands will exert direct and
indirect pressures on the subject area, and therefore merit con-

sideration.

As previously mentioned, Burns Bog soils are generally unsuited
for agricultural use due to the limiting factors of year round

high water table, hlgh fibre content anc low fertility. As a

result, agrlculture is restricted to the south and west periphery'w/

——

of the bog where soils nore suitable for farming are dominant.
Along eastern side of Burns Bog, in the vicinity of the Nature
Reserve, the alignment of Browning Drive marks the western exz
tremity of the single family resxdenelal zoning. Along the nortn-
ern edge of the bog an lndust*leE_EEe’33£:i§3:ﬁ3§§ peen estaplished
and is attractive to a wide variety of industries Dbecause oF water-
front accessibility. Hcwever, rapid encroachment into the bcg scuIh

-

of River Road has not occurred cue €O proclems anc exnenses incurred

in providing structural stability on the pea ty soils.



The vast central area of Burns Bog has been zoned specifically for
peat extraction. A company known as Western Peat Moss Ltd. owns
over 6000 acres of this central area, including the lowlands im-
mediately adjacent to the Nature Reserve, and has been actively re-
moving peat since 1933. They estimate the remaining peat volumes
could support the operation for another twenty to thirty years.
During World War II, the peat was used as a packing material in

\ . L , LN
shipments of armaments and ammunition. Now, however, 1t 1s prim- \Q,_

~
—

\\ S

arily used in horticultural applications as a soil conditioner &
to improve the structure and water holding capabilities of mineral
soils. Once it has been dried, peat is difficult to re-wet with
water yet retains a good absorptive capacity for petroleum products.
This property of selective absorption makes peat moss an effective

—

0il spill absorbent and provides alternative uses for the product.

b. FUTURE

Although no signifi;apg_ilterations to the pre- y
sent type of utilization is expected for the Nature Reserve lands, (‘f;

S

developments of the surroundings‘mqy seriously endanger the continued
SR ‘;/’.

viability of the park. : 3 S ‘ L e

As previously described, there are sufficient peat resources with-
in the bog to sustain the present Western Peat Moss Ltd. operation
for a further 20 to 30 years. No formal palns have been proposed
that would foreshorten this time frame, however, informal discus-
sions suggest the company has entertained the possibility of sand- .
filling the central bog area to create a shopping centre complex
with residential development. Such a development would, of course,
have lethal effects on the“présent‘§E§EE§_9f the Nature Reserve A
but full consideration of such an extensive undertaking would be
premature in the absence of definite development plans and would

be beyond the scope of this report. Mention is made of this pro- :
posal to illustrate the possible extent of surrounding future dev- k

elopments and to place the future of the Nature Reserve in & clearsr

Derscective.

Several possible road deveslopments through 3urns
under consideration and their eventual implementaticn may create N
al

significant impacts on the Nature Reserve. The propos

- p——
-



the Annacis Island crossing, the construction of a new River Road .

—

and the devleopment of Browning Drive.

A location and design study was completed in 1974 by CBA Englneerlng
Ltd. for the B.C. Department of Highways regarding a highway ZZEEZM_
sing of the Fraser River at Annacis Island. A number of possible
route options were considered and a preliminary environmental im-
pact evaluation was undertaken for the two most likely alternatives.
Figure 4 illustrates the approximate alignments of the two route
options under investigation. Route A is located immediately west

of the Nature Reserve and is designed to connect a bridge crossing
with the existing 104th Street to the south. Alignment B cuts ,
through part of the Nature Reserve and is described as generally V7

following the contours of the base of the escarpment.

The assessment followed a fermat of comparison of the impacts of

one option against the other in terms of anticipated effects on the
evaluation criteria. Alignment B emerged as the preferred route,
even though it has a higher potential for creating traffic noise
problems and will eliminate a section of the transition zoné between
the lowland and upland areas. It is felt the shorter connector

roads will present less of a barrier to w11dllfe movements and be- .
cause of its orlentatlon at the periphery of the bog it will exert f
less ef:ects on the drainage patterns, bog ecosystem and waterzZowl
wintering afeas. This alignment is also cogsidered to have the
effect of restricting access and services to the eastern extremity

of the lowland and not creaee exteps;ve»development areas. In i
their appraisal of the Ef;eC;S soec;rﬂcally‘iegaraﬂng the Nature
Reserve, they conclude that the area between the alignment and the
escarpment would likely become more developed as an outdoor recre-_ U

ation area while the larger portion west of the alignment may be

more easily restricted to educational use. In addit ticn, this cpticn

does not precluae the DOSSﬂDllley of a future westward expansion of

e

the Nature Reserve. _ s

The other major road develcpment considersd Zcor 3urns 30¢ inveclves
a

the construction of a new eas“-wes- nlgﬂwaj roughly parallel <o,
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but scuth of, the exiszeng River ROcd. A final alignment
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prcocosal has act been determined but the route will likelv e
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within the corridor formed by the C.N.R. right-of-way to the north e
and the B.C. Hydro right-of-way to the south according to a 1973
feasibility appraisal. Final selection of the route will be based
upon investigations of the engineering feasibility, economics and
adjacent property development. The approximate alignments of the
two routes being considered are shown in Figure 5. A large storage
ditch will be created parallel to and immediately south of the new
road to lntercept ‘the dralnage out of the bog. However, it is
understood that control mechanlsms will be installed to prevent
excessive drainage of'EHé bog and permit maintenance of adequate
groundwater levels. Although alignment B would alienate about

200 more acres, either route will directly affect the northern
peEIEéEEE‘BE Burns Bog by physically cutting it off from the rest
of the bog environment. As almost all of the property north of

the B.C. Hydro right-of-way is zoned for industrial use, creation
of a road in this vicinity would undoubtedly accelerate landfilling
and development of these lands. While this activity would diminish
the effective size of the bog, a possible indirect benefit may ac-
crue through the retnetion of high groundwater levels in the Nature
Reserve. This would inhibit the rate of succession and result in —

a stabilizing influence on the bog ecosystem.

The development of the established Browing Drive alignment, near

the base of the North Delta embankment, would exert influences on

the Nature Reserve not unlike those anticipated in Alternative B

of the Annacis Island crossing study. The road would further frag-
ment the Nature Reserve by lsolatlng the trlangular transition zone .-
from the bog lowland. Due to the lntru51ve nature of the develop—
ment and the tra-fic and pedestrian safety problems that would be

created, the likely result would be the deletion of this_small but

significant portion £rom the rest of the park To put the problem

in perspective, however, there is no necessmty to cdevelop this roac

from a municipal planning viewpoint and thersfores nc develocmen:i is f

—

anticipated in the foresseable future.

A positive aspect evidenced by this consicderation of future road

developments is that final decisicns in favour of these develormen:zs
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8. PREVIQUS DEVELOPMENTS WITHIN TEE NATURE RESERVE

The Burns Bog Branch of the B.cC. Waterfowl Association was formed

in May of i§66. Inhé letter dated November 12, 19%6s¢, they requesteg
an opportunity to discuss a Proposal for the Present study area with
the Delta Parks and Recreation Commission. The major objective of

the proposal was to Secure the Permanent Preservation of 3 por-

tion of Burns Bog in its natural state. 71f this were éccomplished,
the group would then work towards making the area more accessible

to the public, Ccut nature paths and riding trails through the ares

and seek Possible means of eXpanding or improving the arsa. at

that time, however, the Municiapl Counci] could not act on this
Proposal as the area hag already been committed as the future site |
of a local SéWage treatment plant,

Additional Suppert for the eéstablishment o7 5 nature par% was pro- r
vided by many diverse groups, including the Sur-pe} Riding Club,

the British Columria Nature Council, the North Del:a Ratspayars
Association, the Vancouver Naturzl History Society and tre Maturs
Conservancy orf Canacda. Fronp the scientific community, Drs

.

Beamish an¢ Kraj{na of‘thg U.ﬁzgfﬂaotany.QQQartment examined the K 23
e - : L - - . . . . a2’
Nature Reserve area andé tormally propossd that it ne : <

s
. \ » -~ 13
an ecqQlegical reserve. This apreal for resserve Status was reitsr-
Saui

ated oy Dr. Norman RadZorth, head 0% the Siclccy Derartment a: tae l

University of Vew 3runswick ané an g€xpert on musXeg and qirs eco- (¢
Systems. The Delziz Schoe: 3card also supzorzac the sreservarion N,

v b} 3 -t . .o - - - = -~ - - = 9 - -
ideals in =l8lX recuest for 2 Ferpetcuel base on € Site as zan

allcw utilizacicon o= i@ Ziolcgical “S2Cllng astecis oF <ne arsa., |
2
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example of a gradient area and to provide an overall view to put
the bog in its proper perspective. .

On May 25, ngE, as a result of the concerns and interests ex-
"pressed by the above groups, the Delta Municipal Council approved
a recommendation to make the site availabiéwfor use by the School
Board for s@cool purposes. All developments, however, would re-

guire Council approval as the Municipality was to retain control -
of the property.

During the summer of 1971, a Federal Opportunities for Youth (OFY)
grant provided $8,000. in funds for student employment and devel-
opment within the Nature Reserve area. The purposes of this pro-

ject included identifying and cataloguing the flora and fauna ob-
served in the area and improving the access within the N;ture ‘
Reserve while disrupting the natural setting as iittle as possible. i
The specific objectives of this projecE are more fully described

in the outline of general instructions submitted June 15, 1971

and contained in Table 5. A vegetative cover map was also pro-

"duced during this project and is shown as Figure 3 of this report.

The following October, this area was opened as the "Delta Nature
r— .

Reserve" but was not officially declared a nature reserve by

Municipal Council until April 2, 1973. At this later date, Council —~

I ( -
also indicated the jurisdiction of the property would be under "\fﬂf)
the Delta Parks and Recreation Commission, with the Board of School

Trustees and the Bruns Bog Protection Society acting as advisors.

As a result of acts of vandalism and a lack of continued mainten-
ance programs, the ameﬁizies provided.by the 1971 OFY project had
suffered considerable deterioration. In the summer of 1973, an-

. Other OFY grant was made available for students to restore previous
developments such as the observation tower, footpaths and bridges.
The project also included the compilation of an explanatory book-
let of some of the major species of flora and Zauna to be used in

conjunction with & photographic slide presentation.



In 1975, construction of the new trunk sewer line caused consid-
erable disturbance to the vegetation in the vicinity of the drain-
age right-of-way. To facilitate sewer line construction, an access
road was built adjacent to the drainage canal and resulted in the
removal of a large number of mature cedar. Consequently, the in-
tegrity and chafagtegwéimthe Theatre area was irreversibly altered.

Theatre was composed of a number of tall cedars surrounding a re-
latively small oééﬁ“éréa, creating an intimate and isolated atmos-
phere. Within the open area were deadfalls which were developed
into benches to provide seating. The encroachment of the access
road removed some of the surrounding trees and changed the visual
perception within the area. The former site of the Theatre and
some trees still exist, but there are few characteristics to dis-

tinguish it from the surroundings.

Upon completion of the sewer line work, fences with locking gates
were constructed at north and east boundaries where the access
road enters the Nature Reserve. The fences extend from the drain-
age canal to the edge of the brush in.an.efﬁort to prevent un-

authorized vehicular access into the property.

Since the most recent OFY project, regular maintenance programs
have been absent and once again vandalism has taken its toll. At
present time, a state of dlsre;azg_e;asts and is ev1denced by the
vegetation at the edges of pathways being trampled by users avoid-
ing the wet trails and virtually no directional signs or vegetation
markers exist. There are also clear indications of motorcycles
being ridden in the Nature Reserve and causing further damage %o
vegetation. Therefore, it is wvital to establish a course of action
now to direct future devleopment plans and ensure the optimum use

of the property is achieved.
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C. PROPOSALS CONSIDERED FOR THE S

TUDY AREA

The objective of this section
concepts for development which
the existing site. The evalua
tors within the context of the
and consistent with the preser
terested groups which provided
of the Nature Reserve.

' There are two basic underlying

report. Most important is the

bog environment. Any proposed

affect the delicate balance of
jective of each pgbpbsal is to
to experience contact with the
its ecological significance.

therefore contain features whi

The four basic alternatives pr

sentative points along a devel

is to examine and evaluate various.
vary by degrees of alteration to
tion will attempt to consider fac-
previously outlined accomplishments
vational attitudes of the many in-
the initial impetus for the creation

physical and social aims of this

developments must not adversely
s e the ob-
provide an opportunity for people

this ecosystem. Secondly,

area and gain an understanding of
The selected development plan should
ch best satisfy the above criteria.

esented may be described as repre-

opment scale of increasing magnitude.

The specific components of each plan have been grouped together

-on the basis of perceived comp
Nature Reserve. Some features
to its implementation but are
gree of development anticipate

1. NO DEVELOPMENT

This alternative is a concious
the negative impacts of human
It is based on the premise tha
of public use will eventually

sources anéd overtax the system's capability of adjusting to changes.

Irreversible upset of the pres

result of human influence and

atibility and expected impact on the
of each proposal are not critical
included to be indicative of the de-
d for the proposal.

attempt to preserve the area from
interaction with the bog environment.
t any development or encouragement

leaé to overdevelooment of the re-

ent ecosystam coulcd be the direct

, A

overuse. L~

AT

4:?/Ct
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- The only action comtemplated is the removal of the existing

T

bridge across the drainage canal to inhibit.ﬁbbémeng\into Nature

Reserve west of the bridge. The intent is to allow the presently
developed ﬁrail system to atrophy from a lack of maintenance and
public usage. This would permit the trails to become re-vegetated _
naturally by native species and adjacent éreas would no longer be
subject to trampling or disturbance. The area would become more
attractive to wildlife because of increased cover, food sources,
nesting sites and decreased human intrusion. With no development
there would be no need to alter any physical aspects of the park
or regulating factors such as groundwater levels and drainage
patterns. The elimination of easy access would therefore have
the effect of enhancing the quality of the habitat.

If there is no further development and no encouragement of public
use, the liklihood of intentional or inadvertent damage would be
reducggZ In the past, any man-made structures suffered extensive
vandalism and were eventually completely destroyed. Although
these destructive energies have generally been directed towards

.. the structural developments, intentional damage to vegetation

has occurred and arson represents a very great threat in this re-
gard. In terms of fire potential, careless smoking habits and
other inadvertent acts should be recognized as a liability of
opening the area up to the public. Unfortunately, the degree of
fire protection available to the area is extremely limited due

to poor vehicular access to the site periphery, lack of adeguate
water supplies, the vast acreage involved and the dense vegetat-
ional cover which severely restricts ground movements. More re-
cently, damage caused by uncontrolled motorcycle use is resulting
in further degradation of the trails and adjacent vegetation and
making walking along the paths more difficult. The noise and ex-
haust fumes from these vehicles is expectad to have adverse effects
on wildlife populations in proximity to the trail system. Plant
pilferage would likely decline if the access routes were to become

overgrown and thus namper removal attempts.
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As the area presently exists, no police patrols enter the Nature
Reserve on a regular basis. If public uséﬂié‘EEESGEZQed, however,
periodic sarveillance by the police would become necessary to
guard against the above mentioned vandalism, mischief and general
misuse of the area. The degree of policing required would be
dependent upon the amount of use the area experiences, the value
of the developments and the complaints received. Because of the
lack of adeguate vehicular access to and within the Nature Reserve
and the impracticality of patrolling the trails on foot, it would
be extremely difficult to effectively control the activities in
the area without an increased cost in manpower or at the expense
of patrols in other problem areas. 1In practice, it is only reason-
able to expect police patrols of the site periphery and public
roads leading to the park.

From an economic expenditure viewpoint, this proposal is the most
attractive. The only expenses anticipated are those pertaining
to the removal of the bridge crossing the drainage canal and the
erection of signs at the Nature Reserve boundaries prohibiting any
vandalism, plant pilferage or vehicular use in the area. Mainten-
ance costs would only involve the preservation of the above signs.

While this alternative provides the best attempt to preserve the
existing environment with the least disruption or alteration of
the system, several items counterbalance the conservancy and pro-
tective aspects. With a lack of access, there would be a lack of
public contact with the area and the many and varied reasons for
initially preserving the bog may become forgotten. Diminishing
public awareness could lead to a loss of interest and concern,
resulting in an indifferent attitude as to the future use of the
land. Since the area is élready puﬁlicly-owned, it could'béébmecﬁﬁ
an attractive source of revenue through commercizl development

if the present land use controls are not kept in effect.

Probably the most easily quantifiable loss in terms of public use
- would be suffered by the nearby elementary schools. Even in its

existing condition, at least 600 pupils from grades 2 tnroucgh 7



go on field trips through the Nature Reserve at various times

of the year. At present, the only organized student utilization
appears to be restricted to schools near enough to permit easy
bicycling or hiking to the site. More distant Delta schools re-
quiring charter buses tend to use the more extensively developed
bog environment on display at the Richmond Nature Park.

It is contended that the bog environment, as contained within

the Nature Reserve boundaries, is not a stable ecosystem but is
undergoing rapid succession due to outside influences. Without

the presence and control of adequate buffer areas, it is considered
doubtful as to whether the Nature Reserve can maintain its true i
bog character. If such is the case, it may be desirable for the
public to have the opportunity to view the area while it remains

a bog and observe the transitions that occur through the natural &
process of succession. '

While the decreaséd accessibility may reduce the frequency of mis-
use, the lack of public use may prevent damages from being detected.
The loss of access would also inhibit the control capabilities of
police and fire protection personnel.

In conclusion, the basic aim of this alternative is to prevent
potential overuse of the area and to suggest redirection of devel-
opment enerézgs towards more suitable sites fbr active park use.

The desirability ogiguarding the area from overdevelopment, how- 1
ever, is questioned by the uncertainty of the Nature Reserve's \
ability to maintain its integrity over time in view of its evol-

ving incompatibility with the surrounding uses.

2. MINIMUM DEVELOPMENT.

The Minimum Development alternative essentially proposes a restoz-
ation of the works that took place during the 1971 OFY project,

previously described and outlined in Table 5. The purpcse of this
level of development is to permit public enjoyment of the area Zor

such passive uses as nature walks, bird watching, photography and
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non-collecting educational field trips. However, overall public
use will be limited by carefully restricting development in cer-
tain sensitive areas, to prevent overuse and other adverse impacts.
The developments envisioned are primarily designed to improve the
%ducational potential of the area with a minimum of environmental
8isturbance to the site. In this regard, no clearing of land or
changes to the existing drainage patterns are proposed.

Specific developments would lnclude upgrading the ex1st1ng trail

' system by installing more boardwalks in the wetter trail areas,
erecting a site map at the main trail entrance showing established
trails and points of interest, reconstruction of the observation
tower, vegetation markers along the trails and the creation of a
sheltered meeting place near the entrance trail.

= - T - - T —

Of the above items, only the building of the meeting place could
be considered a new dgzg}PPment. However, this structure is in-
tended to replace the previously described Theatre meeting area.

- The most sultable location for lt would be in the vicinity of the
old Theatre. This proposed 51te is- relatively flat, dry, surrounded
by large trees and near to the main trail entrance. ' The purpose of
the meeting place would be to offer protection from adverse weather
conditions and facilitate on-site teaching. It could also function
as a rendezvous Or orgéﬁizing area for schgql groups. The struc-
ture could sim@ly be a roof supported by posts covering a long
table with benches on either side and be constructed of rough mat-
erials consistent with the character of the surroundings. Figure 6

illustrates the type of structure envisioned.

Bince any developments are designed to encourage public use, the
subsequent need for washroom facilities and garbage containers
should be recognized and provided for. f‘Portable toilets are prob-
éably the only feasible method of dealing with sanitary wastes and
the optimum location for such facilities be near to the meeting
place and entrance trail. Unfortunately, the desired locations

of the toilets andé garbage containers are not easily accessible

for servicing by the presently available routes. The only practica
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access is from 72nd Avenue to the south, over the rail crossing
and private property of Western Peat Moss Ltd. to the drainage
canal right-of-way road. It is possible, through negotiations
with the company involvéd, that access may be granted for ser-
vice and maintenance vehicles. However, public vehicular access
would continue to be restricted to the official park entrance at

the corner of 108th Street and Monroe Drive.

Trail developments should take the form of repairs and additions

to stairways and boardwalks of the existing system, but not in-
volve the clearing of any new areas for trails. The present trail
system is indicated in Figure 7. The intention is to allow safe
and comfortable access to and within the Nature Reserve, even in
wet weather, with a minimum of disturbance to the adjacent veg-
etation. Some portions of the bog trails are frequently wet and
this has led to a widening of the trails by the public's attempts
to avoid the high water table. The addition of more boardwalks
should reduce the degree of trampling, maintain reasonably narrow
path widths and allow more usage over a greater part of the year.
At the present time, utilization by elementary school children is
generally confined to the months of Aprii'fo June and occasionally
September if it is a dry Fall. 1In some places, especially along
the trail to the beaver dam, +the surrounding vegetation is attempt-
ing to re-occupy the path and some trimming is necessary to restore
the trail to its previous condition. From the park entrance at
108th Street to the Browning Drive right-of-way, minor repairs to
the stairways would greatly assist movements on this steep embank-
ment and would help to keep pedestrian traffic limited to a narrow

path alignment.

0f benefit to tne infrequent visitor and to the teacher directing
group activities would be the establishment of a site ﬁap at the
entrance to the Main trail and directional signs along “he trails
+o indicate correct routes and provide orientation. Vegetaticn
markers at appropriate points along +the paths would pe helpZful in
describing various plant species characteristic of bog communities

as well as those invading species which represent successional
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.Changes. If cer;ain species of wildlife are,regﬁlarly sited in
‘sﬁeeific'areas, the best vantage points could have accompanying
signs providing background information. These instructional and
educational markers would permit visitors to conduct self-guided
tours and would provide discussion topics for teachers and their
students. '

An ancillary structure that could easily be incorporated into the
existing trail system involves the reconstruction of the obser-
vation tower. This structurs once occupied a site at the interface
of a£\55e£ meadow and a wooded area. Such a feature not only adds
variety and interest to a nature walk but also provides a wider
perspective with which to view the components and relationships

within the bog environment.

With the proposed developments as described above, protectlon of

the area from lncomnatlble prllC uses ‘such as motorcycle rld’ng
becomes v1tal POllC° patrols alone probably will not be completely
effective in deterring this form of recreation from the site and

the necessity of further measures is anticipated. Control of ac-
cess routes at the point of entry may be effectedé by installing
additional fencing at the north and east park boundaries adjacent

to the drainage canal and constructing a post barrier at the east
end of the bridge over the canal. With prominent signs prohibiting
vehicular use within the park and the drainage canal acting as a
natural barrier, it is felt that the largest and most sensitive
portion of the Nature Reserve can be protected from this kind of
misuse. The Nature Reserve land to the east of the drainage canal
is not as susceptible to damage and so similar access control mechan-
isms may not be necessary. It is hoped that with the construction
and regular maintenance of the developments there will-evolve a
sense of respect and appreciation Zor the area, relieving the nesed

for constant policing.
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necessity for pedestrians to_crbss.frequéﬁtly used railroad tracks
and the acute need for effective police and fire protection.

Because of the limited use the area currently receives, the pre-
sent policy of roadside parking on 108th Street has adeguately
satisfied the parking needs. Increasing the public use, however,
in the absence of additional parking facilities may cause traffic
and public safety problems and generate adverse reactions from
surrounding residents. The alteration of Nature Reserve dand ad-
jacent to 108th Street to provide angle or 90 degree parking has
not been included in this level of development because similar
facilities did not exist previously and their creation would nec-
essitate removal of vegetation and £f£illing of land. Inasmuch as
the proposed developments may be of limited appeal to the general
public, but of more interest to education or naturalist oriented
individuals and groups, the frequency and intensity of use may not
"increase’ 51gn1f1cantly to warrant exten51ve changes to the present
.parklng Capabllltl°s at thlS time. It is suggested that these
facilities be ‘developed to satisfy a recognlzable demand, rather

that constructlng in response to theoretical pro:ectlons.

The Burlington Northern railway tracks cutting through the Nature
Reserve at the base of the embankment represents a serious public

afety concern. This set of tracks carries an average of 10 trains
per day, travelling at sHeecs of about 45 mph. Arrangements are

R

currently being made to have the presen ec=strian access route

—

orr&c1a1ly recognlzec as a public cr0551ng and will require on-
coming trains to socund a warning whistle. The reéponsibility of
the Municipality includes the provision and maintenance of ped-
estrian warning signs as well as the installation of a boarcdwalk
across the tracks to facilitate pecdestrian movement. -Although
compliance with these basic reguiresments satisfies the legal

liability, the weight of the moral responsibility makes this ac-
_—

e —— e [}

cess rouits an unattractive alternative.
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“route as fdr sefvicenehd—meinfenence.vehiclee,.hcﬁevef>.fife.pfe;”“
tection personnel still face the problem of obtaining on-site
water for fire-fighting purposes. Although ponds could be dug

to provide water reservoirs for portable pumps, this action could
have significant and adverse reactions on the drainage patterns
and groundwater levels in localized areas. Suspended organic
matter could clog pumps and hose nozzles. The drainage canal
appears to represent a viable alternative source of on-site water,
however, its depth and volume may not be sufficient at all times
of the year to supply adequate protection. The fire department
may therefore be fcrced to rely on the restricted quantities of
water they are capable of carrying to the site in their trucks.

Regardless of the motives for development, any increase in human
contact with the area will cause displacement o: w11d11;e due to

their inability to accept human intrusion on even very restrlctea

<levels.;'“ S

The most deceptive and insidious _aspect of this proposal is that

it may 1n1tlace a process of contlnulng development that would

————

ultimately lead to the blghest, but not necessarily the best, use

of the land. In this regard, it may be difficult to resist pre-
ssures to incorporate more extensive developments at a later date
that may be highly beneficial from a public use viewpoint but may

- . -

be cetrimental to the preservaclon oi the vegecaclon and wildliZfe
of the bog.

Thus,'tﬁis proposal'offers an opportunity for the public to main-

tain an awareness and an appreciation for the Nature Reserve at

a minimum of environmental disturbance and ecohomic cost. Eow-

ever, it does so at the risk of encouraging public use in spite
—

of insufficient protective measures and allowing the possibility

iticnal incompatible develorments in ths future.

{')-
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3. MODERATE DEVELOPMENT

This level of development includes all of the proposals outlined

in the previous alternative and adds several components intended

to resolve some of the difficulties or problems inherent in the

previous plan.. These additional proposals were not included in

the Minimum Development concept because they did not exist prev-

iously or their implementation requires some degree of site mod-

ification. The possible developments include enlarged parking
'facilities with an observation deck at the 108th Street entrance,

a gravelled access road on the drainage canal right-of-way with

limited parking, a picnic site, improvement in the water storage

capabilities of the canal and ditches as well as the creation of

a new nature trail. This development concept attemﬁfs t5~g;g;gén

the ag;;;IQSE-Ehis unique environment to a wider spééﬁrum of poten-
..tial ‘users. By providing safe, convenient access.to the site, in-..
“terest in the area should extend beyond the serious nature student

to inclucde more casual observers, families, senior citizens and

chysically handicapped persons.

To facilitate and encourage use of the park entrance at 108th Street,
several parking spaees and an observation platform should be provided.
An artist's conception of this proposal is shown in Figure 8. The
creation of on-site parking would reduce traffic congestion, accident
potential and alleviate the coneerns of neighbouring residents re-
garding parking on boulevards. An observation deck at this elevation
would provide an excellent overview of the Nature Reserve lowland
about to be entered. This facility would permit an immmediate ap-
preciation of the site's relative size and position with regards to
the vast arez of Burns Bog and prominent geological formations. It
would be an extremely valzable teaching aid in allowing the student
visual reinfcrcement of an instructor's introcductory stataments on

the geological history of the general arsa, transition zones andé
s

<

egatational changes with re
both o these amenities would also serve to o

ett
entrance and facilitate location problams for unfamiliar visitors.
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fAfgraVeiieé'pﬁblie.aceess route via 72nd AteAde and theﬁdrainage
canal right-of-way would be able to provide certain features not
feasible for development at the present entrance. A picnic area on
the inside of the eastern boundary fence could be developed with min-
imal site alteration as the land is presently flat, generally dry and
free of heavy brush. This site is adjacent to the area proposed
under Minimum Development for construction of the meeting place. 2a
limited parking area at the end of the access road would be on the
other side of the picnic site and vehicles would be prevented from
entering the Nature Reserve by the existing fence. The proposal
could appear as shown in Figure 9. This development would encourage
a greater usage of the park by the family unit and would allow older
and physically handicapped persons dlregtwaccess\tgtée bog environ-
ment without hav1ng to negotiate the steep embankment or the pedes-
trian railway CIOSSlng The additional parﬁlng created would also
relieve tge pressure on the llmlted rac111t1es at 108th Street. Upﬁ _
A,gradlng of the present hog fuel roadway to a gravel Dase would be o
necessary to cope with heav1er traffic volumes and would improve

the quallty of the access for fire, pollce and maintenance vehicles.

The fire hazard potential of the area would be expected to continue
to increase with usage, therefore several proposals are suggested
to improve the fire protection capabilities. A weir system could
be created in the Na£E§€ Reserve portion of the drainage canal to
increase its water storage capacity and runctlon as a reservoir for
fire fighting purposes. The perimeter ditches could also be cleaned
~out and gates installed to retain high ground‘water levels as well
as providing additional sources of water for the portable pumps.
These modifications would create a better Dhys1cal firebrezk andéd a
more effective barrier to undesirable uses such as ycle and
horseback riding. Although campfires and portable cooki ng stoves
e
would ke strictly pronibited, it is anticipatad that the picnic and
meeting place areas woulé be the most likely sources of origin Zcr
fires. Sandiilling oI these particular sites has theraZcre been
suggested to raduce this &anéer.

The creaticn of a new nature trail, roughly parallel to the x**:in
e

north-scuth path, connecting the main and beaver dam trails co 1 ze

%

- ~——
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. beneficial from educational and peth maintehance~viewpointsu It
would offer variety in trail selection and provide new area for

observation and interpretation. This additional connector route
would reduze/tﬁe*asege of the ex15tlng north-soutn trail and permit
the diversion of traffic onto one route if the other is being over-
used or in need of modification. A p0551ble_path configuration,
providing exposure to many different vegetational zones, is shown

in Figure 10. However, the final\aligngegt selected for any new 2
pathway should follow existing animal tfails, as in the original

trail developments.

The developments contemplated in this proposal are highly desirable
in terms of improving the educational and passive park facilities
'and maximizing the control capabilities, but do so at the expense
of the existing environment. The creation of the parking facilities
and the observatlon plat‘orn at the lOBth Street entrance w111 re-
_qulre removal of a. strlp of vegetatlon along ‘the top of the Dank gy
Even though the platform suggested is a raised structure, selective
topping of some trees in front will be necessary to permit a clear
overview of the bog below. -.This will not only impact the vegetation.
but also eliminate some wildlife nesting sites and harbourage areas
-and may degrade the aesthetic value of the hillside. Similarly, the
creation of any new trail necessitates the removal of vegetation and
wildlife habitat along its alignment, adversely affecting the qual-
ity of habitat in adjoining areas by the proximity of human intrusion.
Although blocking the drainage canal should not have a negative effect
on.the bog drainage system, widening of the canal may be required to
provide sufficient water storage capabilities, thus encroaching fur-
ther onto the adjacent Nature Reserve lands. The modifications to
the verimeter ditches will also create a physical barrier to tne
migration of wildlife, '

Providing a second public access via 72nd Avenue wculd present ac-
ministracive and operaticnal diZficultiss. Western Pesat Moss Ltc.
cresently have an agreement with Burlington Northern Inc. regarding
the privats railway crossing at the foct of 72néd Avenue and are not
anxious to see oublic use oI this crossing. The company Zears tha
results would be increases in traZiic congestion, theit and vandal-
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ism. To have a public éroséiﬁg deéigﬁaéed'as é’pﬁﬁlic'one)'Delta"
would be responsible for all necessary construction and maintenance
costs, including the considerable expehse of a set of automatic sig-
nal lights. This vehicular access route to the bog site would not

be welcomed by the Delta Police as it would facilitate acts of vandal-
ism and other inappropriate uses of the road. To ensure proper con-
trol of the area at night, a security gate may pe reguired at the
soutn end of the access road. This measure would, however, create
further operational problems and expense jnvolving the daily opening

and closing of this route by Parks personnel. -

There are several economic consequences that should be considered in
a development proposal of this magnitude. Once a course of action
has been determined, it appears feasible to expect Federal and pos-
sibly provincial funding will be available for the majority of the
expenseé_ihcurrgd.durihg.the:initial construction phase. A summary
of in-place constructioh'c65£é for the major structures is included
in Table 6. However, continved funding for maintenance Ppurposes is
not .normally available agd.th;s‘responsibility will likely rest with
the Delta Parks Department.“ I+ must be recognized tnat none of the
proposed developments will be maintenance-£fres and some proposals,
such as the contrcl measures on the perimeter ditches and access

o

cr

road, will require more attention than others. It is gifficult
anticipate tne frequency and extent of the maintenance problems that
may be encountered and so an¥y estimate of annual costs would be very
misleading. . It may be more appropriates to first establish a finite
pudget which would set an uppe:r 1imit of economic commitment to this

park and confine tiae developments to that limit.

With improved facilities for parking in the pnorth-east corner ancd
+he development of direct access to +nhe bog site, adéitional pressures

would be generatac in the direction of active park devel

.

o

Eigh Gevelopment &anc naintanance CCStTS oZ the forsgolng prososals
coulé be used as justification for promoting meIe extensive uctilliz-
a=icn oI the arsé. This tencency soward maximizing +ne public uséace

. s = = D e e TR S . .
woulé furitner intensizy —aintenance, pol
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‘This alternative provides much more convenient access, better developed
control measures and some expansion of passive park developments to
attract a wider range of users. EHowever, this will result in some

loss of bog and upland habitat, increases in development and maintenance
costs, heightened vulnerability to vandalism and an increase in pressure

toward more active park uses.

4. EXTENSIVE DEVELOPMENT

This level of development describes the maximum degress of modification
the park may receive yet retain its initial pruposes as a Nature Reserve
t includes all of the cevelopments suggested in the two previous pro-
posals plus a nature house with caretaker facilities, ornamental pondés,

paving of the access road as well as amenities such as water, sewer

and electrical services. However, the necessity for the latter services
is somewhat deoendent upon the presence of a resident caretaker. Thws
proposal is intenhded to promote the’ fullest publlc use and greabest
public benefit of the area while remaining within the passive park
limitations.
A nagggeﬁpouge, situated in the area adjacent to the drainage canal anc
near the proposed picnic site and main trail entrance, would admirably
serve a wide variety of purposes. Its primary function would be Lo proc-
vide ecological lnrormaelor to augment the physical experience of the
surrounding bog environment through specimen displays of native wild-
tlo“-, etc.

®
3
1
o
0
5
o+

life arnd vege*a on, informational DamD%Te‘s, sligd

It would serve as a v1swtor s she1ter from inclement weather as well

as & meeting place and stucdy area for education groups.

The inclusion of living acccmmocdations into the nature house would
permit an onsite resident carstaker to fulfill the cdual roles cf
resource zerson ancé custodian. The carestaker would e avzilanle *o
answer visitcrs' enguiries and assist tezchers in conducting tours cf}
the Naturs Reserve. By ZIracmenting school classes, 2 smalle teacherj
pupil rztio wcu er group size would ze feiier
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the facilities in the morning. The presence of onsite staff as an
authority figure would reduce the police and fire protection concerns ‘
because of vigilance against potential damages and the early detection

of actual incidents of vandalism and fire.

The installation of water, sewer, electricity and telephone services
would yield benefits to the nature house, caretaker, control agencies
and the public. With heat and light facilities and the nature house
could be open on a year-round basis and electrically-powered teaching
aids, such as audio-visual equipment and light microscopes, could be
used. All of the comforts normally associated with present cay residen-
tial living would be feasible at this site, making the accommodaticns
much more attractive to caretakers. Fire protection capabilities would
be considerably strengthened by the construction of a water line into
the site, allowing immediate reaction to fire by the custodian and
:_eliminating ‘the total reliance on the availability of store surface
water or the limited quantities transported by fire trucks. A communica-
tions system, such as a radio telephone, for use by the caretaker would
.minimize the notification phase of emergency situations and improve the
effectiveness of police and fire protection efforts. The availability
of potable water in the picnic area for érinking and washing and the
provision of complete sanitary facilities are amenities that would make
the park better equipped and more attractive to the needs and desires

of the generzl gublic,

Creating ornamental ponés. to encourage waterfowl use of the area and
for aesthetic purpcses would be possible at this level of development.
The caretaker and regular maintenance staff could operate feeding
stations ané provide supervision against precdation or harassment of

- =2

the birds. By promoting waterZowl use through the creation and protescticr
o

0f these feeding andé lcafing areas, better opportunities for cpserva-
tion and identification cf bird scecies not normelly encountersd zt tihis
cfferad. The poncs, as aesthetic comsonents, would
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'With“improéed faoilities being'expeoted to'caoee an increase in

public usage of the site, the gravelled access road would require
up-grading to an asphalt paved surface. This action would further
promote public use by improving the gquality of the access, reduce

the freguency of road maintenance and repairs and minimize dust problem:
It would provide the type of road surface suitable for year-round use
by all types of equipment, including heavy maintenance and emergency
vehicles. A paved surface would make this a safer, more appealing
entry route for bicycling enthusiasts as well.

This level of development would have the further effect of ensuring /
the continued usage of the site as a park. The degree of financial !
commitment involved in the implementation of the above proposals

would preclude subsequent alternative development of the Nature Resexve
for residential, commercial or industrial uses. Park development to
the proposed extent. would do the most to promote usage and make the
existence of the park more apparent to the publlc, thereoy increasing

. the public awareness of the value of the Nature Reserve. This awarenes:
could expend beyond the boundarles of the park and helghten public
sensitivities to proposed deveTOomenps in the general area, resulting
in a more critical evaluation of their impacts on the Nature Reserve.
Thus, protection of the site would be aided through careiul management

of the immediate surroundings.

Although this concept optimizes the usage and public benefits of the

szte, it also max1mlzes the financial and ecoTOgﬂca1 costs. COnSt*hColC

and ma1nt=nance COS;S o- elaborate structures and serv1ces are of such

a magnitude that their contemplation may be unrealistic frem a practical

e T —
viewpoint. The Nature House at the Richmond Nature Park cffers an

example of the type of structure prorcsed for the Delta siie, includinc

caretaker suite ancé class study facilities. This structure costs
0

c
00 with the meajecrity of the expense oorme bv ths
o}

r & similar facilitv would likealvy



Municipality's operating budget is currently in excess of $30,000
annually. Consideration of these economic factors should exert a

significant influence in the assessment of this proposal.

Assuming the initial costs could be surmounted, the ecological costs

—~T

should then be considered. Active encouragement of oubllc patronage

to maximize utilization of the extensive developments will subject
the site to further environmental stress. Native wildlife species
would be further discouraged from inhabiting the eastern bog peri-
meter adjacent to the drainage canal, increasing competition for
habitats of marginal suitability and thereby reducing the chances
for specres"hdrvival. The expected increase in frequency of public
use is anticipated to make-even greater demands on the resiliency of
the sensitive bog flora. Although the overall extent of damages to
the bog ecosyétém may be reduced through improved ccntrol mechanisms,
the frequency of occurrence of vandallsm, flre, etc. may increase in
proportlon to the increase in numbers of visitors.
Further problems may. be lncurred when alterﬁng the bog ecosystem to
accommodat- allen environments. The creatlon of ponds to encourage
use of the area by waterfowl would require the construction of a
marsh environment within the bog ecosystem. This would necessitate
severzl significant changes from the present conditions. 1In addition
to the site alterations caused by the initial excavations, control and
manipulation of water levels within the ponds is vital to foster the
growt“ of nars vegetat*on.: Cha‘ges to the water cnemlstry by such
‘means as llmlno to neutralize the ac1d1c qual ties and artificial
fertilization to lhyrove the productivity would also be reguired.
The presence of the ponds and the regulation of water levels coulcd

promote groundwater seepage tcwards these ponds, thereby inducincg

¢rier conditions in the surrounding environment, resulting in an !
accelerated rats of successicn. This develozment component could
thereicre zermanently alienate certain areas of native beg habizat
andéd further jeoparcdize the future of the surrcunding sccswvszen.



An Additional concern of this extensive development alternative is

the increased pressure its implementation would exert in the direction
of more active use proposals. Once the access and control difficulties
are solved, it may be difficult to resist the feasibility of incor-
porating more intensive uses, such as overnight camping and typical
residential park playgrounds, into the park structure. However,

such continued develcpment would not enhance the natural wilderness
aspect of the Nature Reserve, which was a prime motivating force J

for its initial preservation.

Of the four development plans considered, this alternative would
provide the most ccmplete and sophisticated array of facilities.

The objectives of the suggested amenities are to maximize the educa-
tional potential and fully develop the security and convenience aspects
of the site. The attendant costs associated with this level of
development may, in a practical sense, be its fundamentél.diSadvaﬁtage"
and ﬁitimatéi? decide the viability of this option. Eowever, these
extensive developments would intensify the stress on the tolerance
levels of the natural flora and fauna to human invasion and provide

the justification for continued development and alienation of reserve

lands.



"CONCLUSION

From an examination of the useiahd interest the Nature Reserve
has generated in the past, and the increasing popularity of a
similar park in Richmond, the need for this type of facility is n

unquestionable. Although limited numpers of students still

visit the Nature Reserve on a £e;£1;£_basis, the full educational
value cannot be realized because of the present conditions and

the deterioratingNq:_pon-existen; facilities. 1If this situation
persists, the use of the area by school groups will continue to
decline and potential visitors will locate alternative sites which
meet their needs. The character of the parkx is rot perceived to

be of wide-ranging pub1ic appeal, but of special interest to 4
educational and naturalistic- orlented actlvwéies. As a result, "
the ODtlan Dubllc use of the park will be achieved through
developments which are comDTementary to these par_lcula- view-

p01nts.'

From the foregoing considerations of the various development
Droposals, the 1mpre581ons that are formed suggest the direction
ceweloonent shoulc take to provide a viable park environment.

If no develgggent is permitted, the isolation of the Nature Reserve
from public use will remove an important aspect from its established
purpose but may not necessarily ensure it from further environ-
mental change;. In addition, the success:Lona1 changes that are

occurring in this sec-lon ct L“e Hog are o- equcatzora1 importancs

(

and ”unlic v1ew1ng snould be encouraged to allow an appreciation

of its s‘gnlrlcance. Neleher the Minimum nor the Moderate propcsals
are consicdered to be icdeal because of their undéer and over-cdeveslcco-
ment cdeliciencies. The location ©f the Nature Reserve anéd its

attractive "natural" qualities make the elatorate vlahs of the
e

xtensive devel cCpment CGSC”"”""”OI" arppezar scmewhat e*{t*a"a”a..e fer

the zrea as well as prchibitivelv expensive to i implement. As =z
result, a hybrid pla;“;nvelving the compcnents ¢f tfhe Mininum bﬁﬁ
croocsal with cert tain aspec oI Mccerate dejelcpme“t weuld wvielcd
the sest approach to tre mll-vat n o the durlic use-envircrmental
orotaction conflict of ua’< “mocification This level of cdevelcpment
sheould incluce ene‘follcw;:c Zeatures all cZ the items descrired
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"in the Mlnlmum proposal w1th the further creatlon of a oarxlna

e —

area and observatlon deck at the 108th Street entrance, a weir

system on
the canal
this

felt

e

the dralnage ‘canal and a gravelled access road along

for It is
type of development would satisfy the essential needs

*1ght of-way for ‘use bj service vehicles only.

of the park's prime users with a minimum of environmental dis-

ruption.
RECOMMENDATION
A. Irrespective of the presence or absence of any development

of park facilities:

"of the lowland bog area.

Nature Reserve.

The Nature Reserve site must be protected from vandalism

and incompatible recreatlonal uses.

€ —————

There should be no attempt to accelerate the dralnage of

Long range plans for adjacent and surroupalng properties
i

must take into account dlrect and indirect impacts on the

———

—

If any degree of park development is undertaken:

a permanent maintenance program should ke estazblished.

an

(=Y oy

current negotiations for a public pedestri crossing

ha

(B9 S~—

of Burli ngtor \ort“e*n Railway tracks should be pursued

to completlon.
all group use Lac111tles should be restrlctea in their
2 T

location to the perlpheral edge of the uog lowland adjacent

to the aralnage canal.

the emphasis of the project should be towards improving the
-site educational _ac1l_t1es and less concerned with

creatlng’;enegaT_SC;I:c recreation attractions.

trhe potential appeal of the Nature Reserve to the full rarcs
Z ecducaticrneal levei 1s such that the Del:z Schocl Bcarzd
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- the extent of development should not exceed the magnitude

of the proposal described in the Conclusiocn of this report.
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TABLE 1 - AVERAGE MONTHLY, ANNUAL MEAN AND EXTREME TEMPERATURES

MONTH LADNER STATION (OC) NEW WESTMINSTER STATION (
JANUARY 2.1 2.4
FEBRUARY 4,1 4.0

MARCH 5.2 6.3

APRIL 8.1 9.8

MAY 11.7 13.3

JUNE 14.4 15.7

JULY 16.3 18.0

AUGUST 16.1 17.7
'SEPTEMBER 13.4 15.3 :
OCTORER 9.6 10.8
NOVEMBER 5.7 6.0
DECEMBER 3.4 3.9

Annual Mean 9.2 10.3
Maximum 35.0 37.2
Minimum -16.,7 -18.9

Source: - Atmossneric

!

nvironment Service.



TABLE 2 ‘- AVERAGE MONTHLY AND TOTAL ANNUAL PRECIPITATION

MONTH LADNER STATION NEW WESTMINSTER STATION
INCHES MM INCHES MM
JANUARY 4.51 114.6 8.42 213.9
FEBRUARY 3.89 98.8 6.18 157.0
MARCH 3.09 78.5 5.77 146.6
APRIL 2.21 56.1 3.65 92.7
MAY 1.74 44.2 2.84 72.1
JUNE 1.57 39.9 2.73 69.3
JULY 1.03 26.2 1.50 38.1
AUGUST 1.34 34,0 1.79 45.5
‘sEpTEMBER . . | 2.35 .| 5.7 3,28 83.3
OCTOBER 4.32 109.7 6.57 166.9
'NOVEMBER _ 5.09 129.3 7,51 190.8
DECEMBER 5.14 130.6 9,30 236.2
ANNUAL 36.28 921.5 MM 59.54  |1512.3 MM
SNOWFALL 14.5 36.8 CM 27.8 70.6 Cu

Source: Atmospheric Environment Service



TABLE 3 - FLORA OF THE BURNS BOG AREA

A,

II.

IIT.

Incomplete list compiled by Dr. K.S. Beamish of the

University of British Columbia on

DECIDUOUS TREES

Betulaceae - (birch family)
Almus oregona Nutt.
Betula papyrifera Marsh.

Cornaceae - (dogwood family)
Cornus canadensis 1,
C. Stolonifera Michx.

Salicaceae - (willows)
Salix geyeriana Anderss.
S. hookeriana Barr.
Populus tremuloides Michx.

EVERGREEN TREES

Cupressaceae
Thuja plicata D. Don.

Pinaceazae
Picea sitchensis Carr.
"Pinus contorta Dougl.
Tsuga heterophvlla Sarg.

SHRUBS AND OTEER SEED DLANTS

Compositae - (dandelion familv)
Hypochaeris radicata L.

Cruciferae - (mustard family)
Careamine breweri Wats.

June 8th, 1968. .-

COMMON NAME

Bunchberry
Red osier dogwood

Western Red Cedar

Sitka Spruce
Jack Pine
Hemlock

Capsella bursa-pastoris (L.] Medic

Roriopa islandica (Oed.).
Barbarea orthoceras Ledeb.

Cyperaceae - (sedges)
arex canescens L.

aopuciflora Lightf.
Kelloggii W. Boott

obnupta Bailey Var.obnupta
. baupercula Michx.
phyllomanica W. Bcott.
rostrata Stokes

3

OO0 OO0 0 '

F{fe

aucustiZolium Rotih.

Droseraceae - (sundews)
Drosera rotundifolia L.

lovnorum chamisscnis C.A. Mave

r Coctton cgrass



Ericaceae - (heather family)
Gaultheria shallon Pursh
RKalmia polifolia Wang
Ledum groenlandicum Oeder
Menziesia ferruginea .Smith
Oxyceoccus guadripetalus Gilib
Vaccinium deliciosum Piper
V. myrtilloides Michx.

V. ovalifolium Smith
V. uliginosum L.

Gramineae - (grasses)
Agrostis exarata Trin.
Alra praecox L.
Alovecurus pallescens Piper
Holcus lanatus L.
Pnalaris arundinaceae L.

Juncaceae - (rushes)
Juncus bufonius L.
J. effusus L.

Liliaceae
Maianthemum dilatatum - (Wood)
Nels. & McB.
‘Primulaceae”

Lysimachia thyrsiflora L.
Trientalis arctica Fisch.

.Rosaceae ‘ :
-Malus fusca (Raf.) Schneld
Potentilla rivalis Nutt.
Rosa nutkana Presil,

" 'Rubus chamaemorus L.
Rubus ursinus Cham.
Sorbus' aucuparia L,
Spirea douglasii Hook.

COMMON NAME

Salal

Bog Laurel
Labrador Tea
False azalea

Cascade blueberry
Velvet-leaf blueberry
Oval-leaf huckleberry
Bog blueberry

Bent Grass
Early hair grass

Velvet grass
Reed c¢anary grass

Common toad rush
Common rush

Wild 1lily of the valle

Crabapple
Cinguetfoil

Nootka rose
Cloudberry

Trailing blackberrv
Mountain ash
Hardhack

B. Flora observed in the Delta Nature Reserve in the summer of

1971.

SPECIES NAME

Prunus emarginata
Acer macropanvllum

A. cilrcantun

Rnamnus ourshiana
Vaccinium Canadense
V. Oxvcoccus intermecdium
Scirea couclasii
Sorbus sitchensis
Sambucus callicarvca
Manonlza soo.

Lonicera invelucrata

COMMON NAME

Bitter cherry
roacdleaf maple
Vine maple
Cascara
Canada blueberry
Cranberry
garchack
Sitka ash
Red-berry =zlder
Mahonia (Cregon Grage)
Black twinberzrv



. SPECIES NAME . . . : . COMMON NAME
Viburnun pauciflorum Squashberry
Spirea discolor Ocean Spray
Rubus leucodermis Black cap
Menziesia ferruginea False Azalea
Oplopanax horridus Devil's club
Rubus ursinus Trailing blackberry
Trillium ovatum Western trillium
Anaphalis margaritacea Pearly everlasting
Achillea millefolium Yarrow
Galium boreale Northern Bedstraw
Mimulus lewisii Red Monkey Flower
Ranunculus occidentalis Western buttercup
Tanacetum vulgare Tansy
Lysichiton kamtshatcense Skunk cabbage
Lathyrus muttallii Purple pea
Penstemon spp. Penstemon
Epilobium angustifolium Fireweed
Cirsium lanceolatum Common thistle
C. edule Indian
Urtica lyallii Stinging nettle
Typha latifolia Cat-tail
Egulisetum arvense Common horsetail

' COMMON FERNS .

Pteridium aguilinum pubescens Bracken
Athyrium filix-femina Lady
Polystichum munitum Sword
Adiantum pedatum aleuticum Maidenhair

OTEER PLANTS IDENTIFIEL

Duckweed
Liverwort

* Source: - 1971 Delta Nature Reserve Rerort

—
———
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4 - AN INCOMPLETE LIST OF FAUNA AS OBSERVED IN THE DELTA

NATURE RESERVE IN THE_SUMMER OF 1971 *.

BIRDS

Order

Order

Falconiformes

Red Tailed Hawk - Buteo jamaicensis

- a soaring hawk, seldom hovers, usually seen perched on
high snags.

- three identifiable individuals.

- feed mainly on Peromyscus - indication of unsuccessful
attack on rabbit (arimal was decapitated; the nead and
shoulder were found near victim's body).

Galliformes

Ruffed Grouse - Bonasa umbellus

- sighted mainly in scrub deciduous

Ring-necked Pheasant - Phasianus colchicus

- ~.sighted predominantly on hillside..

Order

- .feed mainly-on seeds.and berries.

Columbiformes

. Band Tailed Pigeons - Columba fascizata

- sighted in high hemlock, cedar boughs
- identifiable by large tail with light band

Rock Dove - Columba livia

Order

Orcder

[\

- no evidence of nest sites; but have been observed on
number of occasions.

- noisy flight characteristic.

Strigiformes -

Screech Owl - Otus asio

- no. of pellets indicate Peromyscus, &as orime Zccod soursc

Apodiformes

Rufcus hummingbiré - Selasphorus rufus

- diving aerial éisplay curing
comes within inches of fema

- to counteract wetabolic reg
turcor at night.



Orcer

Order

Piciformes

~Pileated Woodpecker - Dryocopus pileatus

- very large distinctive black,

Hafry-Woodpecker - bendrocopus

red coloration.

villosus

- sighted on a number of snags

Red-shafted Flicker - Colaptes

throughout reserve.

cafer

-~ feed on insect larvae.
Passeriformes

Western Flycatcher - Empidonax

difficilis

"~ very common

- descend from high branches to capture £flying insects,

Barn Swallow - Hirundo rustica

- sighted on hillside, along canal

- insect feeders

.Steller's Jay - Cyanocitta stelleri

- distinctive flight - alternating flapping and socaring

= very harsh pitched call

- nest robber, feed on eggs, berries

Black-capped Chickadee - Parus atricapillus

- common
- acrobatic movements in trees
- feed on insects.

Common Bushtit - Psaltriparus minimus

- large flocks; travelling from tree to tree
- very similar in habit to chickadee
- feed on seeds

Brown Creeper - Certhia familiaris

- insect feeder

-

Long-Billed Marsh zalustris

- nest sites alcng canal cottonwccdés, willcows

- feed mainly on insects.

Robin - Turdus micratorius
- mOst common bird; found throuchout reserve.
- feec on elderberrv (esp.) salmonberry, insec:s



Cedar Waxwing - Bombycilla cedrorum

- feed on fruit, insects, berries. .
- very beautiful; almost silent monotone call

Red-eyed Vireo - Vireo olivaceus

- feed on crawling insects from the foliage of shade and
forest trees.
- nest site in fork of branch aleng canal.

Yellowthroat - Geothlypis trichas

- predominant in shore pine meadows
- insectivorous

Wilson's Warbler - Wilsonia pusilla

- sighted near entrance sign.
- insectivore

Western Tananger - Piranga ludoviciana

= fruit €aters (salmonberry)
- not very common

American Goldfinch - Spinus tristis

- abundant on hillside feeding on dandelion seeds.

Rufous-sided Towhee - Pipilo erythrophthalmus

"= abundant :
- feed on insects, berries

White-crowned Sparrow - Zonotrichia leucoohrvs

- seeds predominantly

Fox Sparrow - Passerella iliaca

- ground feeder, insects, seeds

MAMMALS

Order Insectivora

Wancering Shrew - Sorex vagrans

- near canal (1)

- voracious eater, may consume more focé Der cav than
bocy weicht.

- eats all kinds of insectis, earcthworms.



Order

Order

Coast Mole Scavanus orarius

(2 olus) hlllSlde, canal trall
- hair is velvet in appearance, uniform length
- food is mainly earthworms, insects

Shrew Mole - Neurotrichus gibbsi

(5) canal trail
- forages on surface, more so than the above
- food primarily earthworms, isopods

Lagomorpha

Snowshoe (Varying) Hare - Lepus americanus (10 plus)

canhal, grassy hillside, road
do not burrow,
within exposed roots of stumps

observed feeding on grasses, Ecuisetum

Rodentia

Northwestern Chipmunk - Eutamias amoenus felix

(7) canal, roadside

‘feed on berrles (salmon, thimbie) and'seeds

—- observed feeding on bitter cherrv fruit

Chickaree (Douglas Squirrel) - Tamiascuirus douglasi

(8), shore pine meadow, hillside, Cedar-Hemlock mix
food consists of seeds, berries, mushrooms
of Douglas fir, pine, broad-leafed and vine marles,
alder catkins, huckleberries.

nest in tree cavities and are made of fine strands of

cedar bark and of moss.

Castor canadensis

American Beaver

- no actual sightings

~- probably have burrow along canal bank

- willow, alder precdominant food source.

Deer (white-footed) 3ouse - Peromyscus maniculatus

(five plus) canal fringes

- feed on a variety of plant and animel foods

- seecs, berries, crasses, insects

Porcupine - Erethizeon dorsatuxn

- (1) adventure trail

- Zeecds urcn c¢reen vegetaticon and the bark oI trees
(eso. pine).

- possible cen site among fallen lcgs near adventurs

(esp.) seeds

form depressions in sheltered thickets or



Order Carnivora

Red Fox. - Vulpes fulva

- no personal sightings
- food includes deer, mice, birds, insects, berries

Black Bear - Ursus americanus

- (2) open meadow
- great deal of fecal evidence throughout
- feed predominately on skunk cabbage, salmonberry, insects.

Raccoon - Procyon lotor

- (1) near canal in windfall mall

- omniverous, feed on birds, eggs, frogs, snakes, fish

- tracks observed everyday near canal where drainage
ditch enters.

Order Ungulates

Columbian Blacktail Deer - Odocoileus hemionius columbianus

- (2) in open meadow, along canal

- browsers, require high protein: cell wall ratio

- feed on young shoots of salal, cedar, red huckleberry
and ' a variety of herbaceous plants.

REPTILES

Puget Garter Snake - Thamnophis ordinoides

= (10 plus) sightings
- food consists largely of earthworms, insects and other

small organisms.
- yellow dorsal stripe with 2 red lateral striges

AMPHIBIANS

Norihwéstern Toad - Bute boreas boreas

- 5 sichtings observed, twice along beaver dam trail

- feed primarily on insects and other small crzseping
organisms

- nocturnal, mav wander consicderable cdistances from water
but usually retire to shade soot at dawn.

Western Sootted Frog - Rana vreticsa vretiosa

[}

- feed@ on insects
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Site Preparation General Instmuctiong -

1. Cénal Clean-un cnd Azcess Tra{l.

A. An access trzil muct be constructed from the extreme NE corner of the
Reserve to zhe canzl at the bridgo crosaing.

(a) Llocate tke ''begt™ gita for the bridge.
(b) Co=pletz the eccess trail to that point using the most
direect rcoute.

. The Yest side of the czansl should be cleared bdack to the timber to

rexmove ©ost or all of the brambles &nd woody species which have
started grewing there, *

-

5. The Bost sicle of the canal should be cleared ia patchas (50 - 10C
feet every 3C0 Zeet) and each patch joined with a good trzil, *

*(All debris frem cleariog m:st He d vosed cf in such & way
as not to b2 ssen from the canal.)

T'. The cansl {tself corntaing much material that
(canc, bottles, branches, etz.). Tals msater
sway Irom thc erea.

thould be removed
21 should de Txrucked

* The purposec of the canal cleesn-up is:

(L) To irprove access to the wmoadsws,
(1i) To i=srove access to the cazal.
& (LL1; Tec reduvce the sight of "garbage® in thz araa,
(iv) To izprecs visiters with the i=peortznee cf the ares.

(K2

(¢

# (¢) This bridge msy bave 2o bc relocatad iz s faw yezrs tecause of
the GYUSD project - it should be bolted tegether,
(d) 1t z2hculd "look like s bridge™ - not just sam= lozc across a

eza=2l.
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A suggested bridzz design is a2ttached oo this plge, Changes frem this desisn
shoaié e discussed with the project cu-ordiz=tor.

211 cse of logs for ths dridge mast be frea g=2ad material oaly. Ko new or
ive tTees sheuld be uses,

3. Improverent of Existiaz Trails,

One wain trail exisiiz at present aad shruld be impv97:d by:
{(8) Removal of all deed Lranches.
(b) Trush out the trail ss indicztad in red en tke map.

(¢) Improve the 'wet spot” on the trail by :lncing LMy 6" x
long logr csrosgs rhe trail. The trees for this ere already
cut dowm.

{(d) Tlzee 3 egign indicating thz emitance to tha tozil.

IH?ORTAN” - As puch as po°cxh1~ the =2in trail shculd:

(h) Be able’ :o accomoéata large groups
of pecple in cozfzcoe.
() ook 2s m:ch like g naturel “geme
- trail" as possiblz {no visible ax2 cuts. ets,)

4, Freparalisz of new trails.

All mew trzils shall be conmstructed only upen the advice ezd direztion of
the preofect scordinzusr. (Several ere tc be zonstructed).

S. Improveszot of zhe 123zinz Peed,

{2) BPrush cut the t33d to 1ts ociginsl +

slash irc such 2 way es it 45 no: v olc fr,m the :ead.

>, e - - 5 - LR
(b) I=szove zay w2t areas ao direcs2d akeve.



6. Ylecemeznt of Signs zad Pences,

Tae pustoose of feaces 13 only to impress visitors with the irportenee of
the eres - nct to keep peopls ocut.

The purvose of signs is to iroress visitors aad to inferm othera of the
valuoe srd iccortznce of the area,

(8) Feneas:

A chein-link fence should be pleced ecross ths e=2nal ez beth
ends of the property (ses map) and extend zbout 50 feet into

the buzh on either sice of the cenail,

(2 fences 200 feet leorg eczch with ap emrrsase on ezch per-
mitting feot traffic only.)
° 7
’
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7. Removal of All Humao Tre=ces. :
Throughsut the ares people hsve lef: sczTs of misuse such &s choppad trees,
fires, old piczic sites, ete, Tazse should be located and resved by:
(2) Cuttipng out all sturos belecw ground level aad replacing with
vegetstion, etc, Stu=ps s£r2 to be idden or removed frow the
site.
(b) Remove all debria frcm the ares. (csas, etc.)
(e) Bury all Summt matarial.
8. Construction of an Outdcor lecture Thaatre.
AC thae eatrance o the main trail, just off the canel exists a site to
be used for larg: gToups. Develop &8s follows:
(a) Cut écwa 21l veoetat*on to thz ground in the "theatre area'.
(b) Resmove the bark frcm s8ll the legs in =he area to mske seats,
(e) Cut foct holdz in the logs to mske stairs and to increasz
szfety 22 © '
(d) OCpen thz "theatre™ to the caael iz such 2 wvay as to make it
look like = Y“theatre' entzance.
9, Coestruction of ¥airs em the 0¢ p3l,
Parmissions 3t be granied by the Hunicipal Avrthorities before any worit of
¢his king is deza. Gﬁe welr et the Korth boundzaty of the property would
be sufficient fcr the n2xt 2-3 yearz. It should not excesd 3 feef sbove
the base of the cansl.
10, uGonsastmietion of 31 Chzervetion Tower.
dxuéies are now underway to determinpe the Dest site and comstruction of
siach a tower. :
Purposey {(8) To ematle individuais to study animal 1ife in the arza
T with propar visipility.
(t) To eratiec stadents to use photegrazhic eguipzeat to
fullest asvantLge.
fﬁﬂl;égaa- Tha intentica of the abeva items (2s Srawm uwp by V. Xodak,
E, Klaseaz, 224 D. Van Mes) is zo prepare i D,MN.R. far use
b7 studeazs snd other jntaresi:c study groups or imdividuals
{2 sueh 1 wev 23 to inctif g feelinz of use and importeace -

for the 2ve=.

$t is exnTemely pertinent o say here that this iz 2te izizisl
develp~—nt 27 this arez and ali tha: L3 deme now will infine-
encz tﬂ~~igélity of future =ork - end ulti=zvely the life <€
12 ar2a 25 a MatuTe 2eszryve,

D, Van Nes
Sune 15, 1971.



TABLE 6 - CONSTRUCTIOUN COSTS FOR MAJOR STRUCTURES

The following list offers a rough estimate of in-place construction

costs for work done by Corporation of Delta works crews.

BOARDWALK:
8' sections with 2" X 4" rails and
1" X 6" slats. 57 sections €@ $15.00

OBSERVATION TOWER:

8' X 10' elevated platform with
handrailing and ladder.

SITE MAP, VEGETATION
AND TRAIL MARKERS:

MEETING PLACE:
12' X 35' covered area, open sides
with long table and bencnes.

108TH STREET ENTRANCE:
- Observation Deck with 10' X 18'
raised viewing platform.

- Gravel surfaced parking area

"GRAVEL SURFACE ACCESS ROAD

FROM 72ND AVENUE:
18' wide top, 6" deep, with parking
area at terminus. Requires 1200 cu.
yds. @ 15.00. ¢

PICNIC SITE:
50' X 40' cleared area with 6"
sandfill, 4 wooden picnic tables
and sanitary facilities.

$§ 855.00

$ 700.00

$ 350.00

$ 2500.00

$ 2500.00
$ 1000.00

$18000.00

$ 700.00
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Lot 7 of DL 437 148 Acres
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Sewerline Road Groat Northorn \ Dave's Craek

Raliway
AREA KEY
Second Growth Fir and Deciduous ( Maple, Dogwood, Birch, Alder ) on hillside

—

Alder - Light salmonbeny understorey

Large Mature Cedar, Hemlock, Spruce - varied understorey ( Vine Maple, salal
Salmonberry )

Open Meadow predominantly Labrador Tea,Bracken Fern with scattered dwart
Pine,Hemlock,Cedar,Spruce.

Shore Pine, Labrador Tea, Salal ground cover
Mixed Declduous ( Alder,Birch,Willow,Pacific Crabapple )

N O O od2 W N

Dense Hardhack - open

8 Heavily Snag - Deadfall Area ( Dense Willow Crabapple, Hardhack Mix )
3-5 Mix ( Stunted Pine, Cedar, Hemlock, Spruce Mix )

Logged Area - Second Growth Alder, Willow - Deadfall

Beaver Dam







