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INTRODUCTION

& conceplual plan for an aquatic heritage project for St. John's
has been developed. The project has been divided into two major
cotnponients or areas of interest which will be administered by the Gnidi
Vidi Rentiies River Development Foundation. These are: King George ¥
Memorial Park development which deals with aftractions and activities in
the Ouidi Vidi Lake Area, and the Fennies Mill River development. which

centres of the River and on Long Pond.

The project was initiated by those interested in the
enthancement and interpretation of the aguatic heritags of St John's for the
betiefit of the resident market and visitors. Furthermore, the project was
intended to offer a unigue link for existing recreation activities, tourist
atfractions and activities as well ag an overall theme upon which to
develop additional atfractions and activitiss. This would provide ity
tourist plannsrs and marketers with a heritage theme to support and

guide future promotional and developtnental effortsa

The developmetit Concept is now in it's {inal stages and
preliminary facility designs have been prepared. Amongst thess are
designs [ot: a series of walkways, a boating lageon, a mussitn, an

amnphitheatrs, concession areas, and a fluvarium.

The fluvarinm was conceived as an project independent from

the i:iet.?-:ah::pment scheme until the mas ‘Mp an pr Ppaiwt‘i ot the Foundation

planfied for the district. & namber of years ago, Ir. John Gibson of Federal



Fisheries and Oceans recognized the problsm involving the destruction of
valuable fish habitat inside the city limits. Teday, through channelizing,
inpropet culvert impletnenfation, pollution and infill, much of the
cutstandingly fertile trout habitat has been lost and the remaining is

endangered.

Presently he feels that what needs to be done is to reduce the
inertia of destructive practices amongst developers and city planners thus
decreasing the magnitnde of the probletm. Adapting siricter legislation and
stiffer fines for offenders fo the sxisting "Guidlines for Protection of Fish
Habifat inn Insular Newfonndland” may help o meet this need. But the
evertiding probdetn recognized by Dr. Gibson was that there is no facility
available where city residents, tourists, plannsrs, developers or researchers
may go to wew, leart abont and appreciate the natural fish resource found

in the cify water bodiss. The selution propossd was Lo build 4 fluvarbam.

The fluvarium, hereinafter identified by its two main patts; the
interpretation centre, and the streamiank, would be the only public facility
of its Kind in North Ametica. Streatafanis have been built slsewheres but in
most cases strictly fof research. This strearmtank has been given the
mandats to simulate natural envirenment unlike an aguarinm, and in doing

s¢ will demonstrae complets streatn ecology to the public.2

The location of the fluvariuim has been chiosen. The site is 1o be
ofl the North Bank of Long Pond alongside Magle's Hill Brook. Preliminary
work hag alec bestn dofie on the lavout and size of both the streambank and
the infetpretation cenre. Briefly, that which has been {orwarded is as

follows: The interpretation cenfre is a low assthetically atiractive boilding



with its 425 sq. meter ground floor built flush with the higher portions of

2 the bank while its lower 235 sqmeter basement exposes itself on the lower
- side of the slope. From the basement, a ramp, through a corridet, confiects
L the interpretation centre fo the streamtank located further down the bank,
= nearer fo the stream. The streamiank's 600 sq. foot single story structure
is focated along a 120 meter stretch of diverted streambed of which
3 appoxitnately 10 meters can be viewed from within (See appendix 1),
This report has been written to recominend specific action in
— impletnenting the streamfank, to bring to light some of the probletns
associated with its construction and to prescribe selntions to sofne of those
problems.

i ™




SECTION 1

"The Site”

i REVIEW OF SITE SELECTION
SITE CONDITIONS
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REVIEW OF SITE SELECTION

i the eatly gtages of conceptualization, the location of the
fluvariuimn was chosen by a stiall group led By Dr. Gibson. This location was
chiosen with the {ollowing constraints in mind:

- The facility tnust be within the city limifs, preferably within the
jurisdictional area of Pippy Park.
- The streamtank must be on of near a body or channel of water
attractive for aguatic life and large enough 1o support a streamtank.
- The area chesen st be accessible by a contractor and the public
and must be an area suitable for recreational and educational

development.

Four sites wete discussed under these oriferia. 4 site on Learys
Brook near the Red Cross Centre raised guestions about the extent of Pippy
Park's land ownership. Expansictt would te a problsm and its urban
surreundings would litnit interest and accsssiblity, Furthermors, the
vultterability of the siream to high levels of life-threatsning pollutants was

thought Lo be high in this area.

The drainage from Larrys Bog west of Higgins Ling and from the
slope in front of the Marine Institols meet and flow undersround through
culveris as far down as 100 meters from the head of Rennies River, whetre
it then comes above ground. The retnaining open stream is one of the
richest spawning srounds for Brown Trout in the city. The sscond site
considersed wonld have called [or the reopeting of this brook further
npstreatn and the placetnent of the streamtank thers, Unfortunately,

expatzion to Higging Line and subseguent development have mads



this propesiticn too expensive despile its excellent fish potential and

accessibilily.

MNagles Hill Brook which drains the Three Pond Barrens and
flows west intoe Long Pend was considered in two locations, the first of
which was near the bridge on ML Scie Read.. Hete, the brook gurgles
through relatively open heath in a location both accessible by all, and
cenfrally located within Pippy Patk owned land. AL this peint Nagles Hill
Brook is a healthy trout stream with very low pollution levels but of
questionable size. It was thought that there may not be enovgh water
during the low flow months o provide for confinuens operation of the
streartank. Furthstmors, during high floew conditions, Magles Hill Brook
becotnes a raging torrent capable of opping its tanks and depositing
tonnes of substrate along i's course. For these reasons this area was not

c¢hosen,

The last 150 meters of Nagles Hill Brook was channelized and
does not have a record of fopping its banks since thiz was done. This s in
the area of Pippy Fark which is actively used for recreafion throush its
plonic, camping, meeting and plavgronnd facilitiss. Nagles Hill Place rmans
approximately parallel Lo the trock in this area and is open [or easy access
and parking year reund. It was thought that the stream was just largs
enough for the purpess of supporting a streamtbank in this area. Thongh
the immediate groundwater conditions are nof advantageois fof
construction in this area, it was thought that becanse of the cenlral,
acoessible location, park land ownership, and the health of the stream,
with the additicnal benefit of Long Pond's sxcellent wildlife characteristics

that this wonld be the most desirable location for the sireamtank.
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SITE CONDITIONS
- Propetty

The slope of that area notth of Leng Pond, east of Nagles Hill
Brook and South of Nagles Hill Place is approzimatsly 10 degrees in the
southern direction and 4 degress in the east, south-east direction, along the
brook (see figure 13 The ground is ronnded and resembles a rolling moot.
The platean adjacent Lo the road and used for parking, overlooks the slope
and trees and sees Deyond the natnral setiing of Long Pond to take in part
of the nniversity campus. Tall grass is the predominant vegetation., Where
waler springs to the ground's surface, marshy weeds grow amongst, the
sparse balsam {ir stands, & few alders grow along the streatn’'s banks tnt
where channelizing ook place, 8 high courss gravel leves provides bedding
for only a few weeds and soms grass. The soil in the srea appears o be a
fairly well graded till, typical of that which is built upoen arcund the city,
bt this observation was made only whete the sofl was exposed. There
may be scmne peal in the marshy areas butb it is unlikely that it is very
desf.

- Slreatmn

Hagles Hill Brook drains the Three Pond Barrens and Ilows [ree
of developed arsas. It passes under one Bridge and through two culverts
ot itz ascent into Long Pend, The preservation of this brook has reslied in
its continued cleanliness and natural fertility, Unforfunately, the proposed
Cuter Ring Read is scheduled for construction within the next 10 years and
will pass directy through this brook's watershed. The effects will be
minimized, according to city officials, and will not e defrirnental to the

cotidition of the sirsar



In a preliminaty Environmental Impact Study by the cily, water
dquality studies were carried cul on several siveams throughont the
impacted area. Scme of the findings were as follows: 1n the first week of
Novernter, 1965, Hagles Hill Brook recorded a temperature of 1 degres

celoius, second highest amongst the eight streams tested. This may bs

attributed to ils contineus rapid state. The brook falls on a slope of
approximabely 5 degrees over iis enfire courss, more than that of any other
stream in the test. The flow volume was recorded at approximafely 0.22
" 3/sec. Novetnber is the highest precipitation month of the year is 5t
Johti's on average but acoording to Martin Lewis of the St John's weather
office, Howstnber of 1945 had a tofal precipitation of abont half of what
was norinal. As a resull this reading is probabdy best nsed as cnly a rough
approzitnation of the flew for any vear. Chloride concentrations were low
at 14 mg/1 and a pH value of & units (average for all sireams) was found,
Traces of oil and greass wers found in one sampls bal not at provletn
fevels. The fotal suspended sedimnent count was higher Tor Hagles Hill
Brook than for any other. Again owing to the high flow velocity of this
ook, eresicd and caryying capacity is high, Lagsily, the dissolved oxygen
level, which is vitally important to the lifs of the stream was slightly above

average ol a healthy level of 13 mg/13

SITE PREFARATIONS
- A SUrvey
T help prepare the way fof the final design and eveninal
construction of the facility, an accurate ground survey will be needed. The
exact grades of the proposed streatnbed and elevations of the facility
cotnpotients may be derived from such a survey. The following may be

used 33 a guide fof this survey:
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From observation, the area shown in fignre 2 was outlined. The first
step in a survey of this type is to run z traverse around the arsa and
estabdish the corners. Then the bound area is broken into squares,
rectangles or rhombuses of wnifetrm size, as was dens. The ditmensions of
these subparts should be such that the acouracy required for local
contour drawing s achieved. Some of these parts may be broken down
stnaller to obtain local precision. The subdivisions chosen for the site in
figure 4 are 20 mefsrs long with forther subdivisions of 10 and 5 meters

possible.

Each of the grid peints should be defined by a sfake. This may be done

by laving a line vsing & level or theodolite and msasuring the distances
of 20 n i progression away from fhe instroment. This is to be carried
out at each point along parallsl boundariss. One may check the accuracy
of stake placement by cross sighting in the direction perpendicular to

that just measured.

Elewations of each stake can be taken by sighiing a point of known
elevation and tying-in, ideally o an instroumesnt sits that can overses the
sntire grid of stakes. Intertnediate points may be measured ool and
level shots faken to point ont local ancmoelies, The object is 1o move the
level as few iitnes as poosible and o check off sach point affesr ifs shot

has been recotrded

- Soils Tests and Coping with Drainage

Solls tests 1o detertning sodl strengths, ultimate bearing capacity

and pertneabdify will need to be carried oub. & shallow test hole of pit

would suffice here bl a proper bore hole o defertmine the elevation of the
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water table and the depth at which bedrock lies may be necessary.

secording to Prof. Waterhouss of Metnorial University of
Newtoundland's Faculty of Engineering and Applisd Sciences, the water
that feeds the marshy ares of the slope in all likelihood origitates above
Nagles Hill Place in the trailer park ares. If a porons overburden matetial
ovetlies a relatively impermeable il of bedrock agnichude then water will
percolate along the interface until it reaches the surface at a lowss
slevation. At that point the water emerges and runs on the surface as
seepage. This is called a contact spring s(see figure 3). The condition
existing alcug portions of the north bank of Long Pond may be similar to
fhis. With the intreduction of an underdrain along Magles Hill Flace, it s
Telf that the waletr may b infercepted and redirectsd down a difch and
disposed of in a controlled wav, The successive changss fo the watet tabls
would be as is indicated in figure 403} To be certain that this is the
probletn and Lo delarmine the natire and depth of the ditches necsssary
sotné field work will be necessary. The walershed remaining belew Hagles
Hill Place and any residual 1.1.11{1er;g;rr.:ﬂ_l.nci fleewrs may be taken care Gfina
sitnilar way Ly neing "Sinks” of wndsrdrains . In the case of the
streambank a sink drain may constitnie a desp sump dug near the tuilding,
filled with gravel or ofher coarse material and putnped to Keep the Iacal

walertabie low 6 Ses figure 4(b) and 4(c) for ditch details.
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Figure 1

Cotitour Map of Streamtank Site
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Figure 3
Contact (stratum) spring
: Precipitation
Wet marshy area Water table e
Seepage _ s
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Figure 4 (a) Successive Water Table Changes

An Underdrein dug neer the apring line would produce the successive
changes 1, 2 and 3 in the weter table.

Figure 4(b) Figure 4{c¢)
Underdrain Sinkdrain Pump
| | . -
w -’V’W //// : /y /V / - )ﬁ‘ﬁ‘{&
//’ ; Sml I
L
: ™ \‘“"‘_"/ Filter (coarse gravel)
Water
i table
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SECTION 11
"The Streamtank”
GEMERAL
STRUCTURAL DETAILS
SERVICES
FIRE REGULATIONS
INTERICE DESIGH

DISPLAY /IMTERPRETATION
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GENEEAL

It is in the Dest interest of Pippy Park and the GVRRDF that the
interpretaion centre and streamiank be attractive to look at and effective
in capturing the inferest of the people visiting it. The facility should be
conistiucted in a uniform style and finish and be mads to look
coinplementary fo the north bank of Leng Pond. A compromise between
structural integrity, cost and appearance will sventually dictate the final
design of this building.  With these constraints in mind and in the pupose
of serving ite primary function (to demonstrate stream scology to the |
public; a preliminary structural desien has been drafted (see figures

Slaj-{i).
STRUCTURAL DESIGH

In keeping with the Dr. Gibson's sugeestion that there be
approximately 9.2 meters of viewing space inside the streamtank, and that
it will need room for peeple to stand and walk about, the exterior

dimensions of £.2 by 9.5 meters have been chosen. The structure should

b made with a poursd reinforced concrete foundation and typical wooden
truss, joists, dadding, ete. similar te tedays house construction. Ina

previcus design by Dovglas Hawes and Richard Sevpka the roof sloped in
accordance to the natural slope of the land and the exterior was a finished
woed strip design where the streamtank extended above ground level

This provided an esthetically pleasing design which should e adhered o,

The viewing charber may have 1o provide any additional

length of ramp that cannet be accommedalsd by the corridor contiecting it
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with the ittetpretation centre. Inside thets should be as few obstructions
ag possible allowing people to move abont freely to observe any portion of
the sireamn alt any tite. A profective railing must follow the ramp and the
stairwell, and may also be used to display information while keeping
peeple from directly contacting the glass. The chamber need niot have any
-------- : other windows besides those through which the stream will be observed.
This is primarily due to the desired light control which will be discussed in
the section under the heading SERVICES -Interior Lighting'. The walls of
the viewing chamnber will e slightly thicker than the foundation of a
house, reinforced and carefully treated with wa.t.efprr::@fing. Reinforcement
will be needed on the front wall and to prevent heaving between the
- chatnber walls and the proposed 'wing deflectors ont the streamside
cortiers of the streatntank ¥ These deflectors will provide s guide for the
brook past the front of the building and prevent erosion around its edges.
To provide for the viewing glass, the front wall will have to be poured
carefully around the forims and vibrated between the steel reinforcing (see

o R,

figures S{gi&h} for details),

L

somme of the problems associabed with designing a proper

viewing windew into a siresam are as follows:

- Possible damage o glass of frame from the freszing and subsequent
expansion of the ice

- Condensation on the ¢ glagss inside the streamtank due toa differsce in
temperatures on ¢ither side of the glass

- Leakage arcund the glazs of frame

- Pogsibility of damage Lo glass from vandalism, suspended objects in

the stream, of simply lack of sfrength for the retention of prasaure
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- The difficulty of good guality cenfrol; this concerns the fitting of the
fratne, the fitting of the glass, and the sase of glass replacemsnt
- and lastly, accommodating the change in elevation over the siretch of

brook in which the substrate and streatn would like to be seen at all times.

sone of solutions to these probletns will now be reviewsd.

To accomodate the expansion of ice in the brook, one tnay
choose to do any numnber of the following:
- Place 1ogs in the stream to absorh the crush of expanding ice

- The placsment of plastic foam sirips or blocks at a distance from the

-
riey
!:p
]
Digd
L]

t adjaceit to it 10 abeorly the sxpansion of the ice,

- The far bank may be gently sloped and bedded with sand and gravel
t allow the ice to "rids 11}'! .

~ Install glass and a frame that are simply steong enough to withstand

the forces involved or flexible enongh fo accommaedate therm.

- &% @ lagh resort the ice may be mannally broken of remmoved when it
becotnes a threat to the safety of the streamiank.

Hote: The phenotmena of ics building-up on the boltomn of streams i

Py}

called anchor ice. [t has been observed in Nagles Hill Brook bul does not
pose a threat to fhe safety of the glazs. This ice undergoes little change in
tetnperature and subssquently very little chanze in ¢ize. The probletas
agseciated with it are that it kifls voung fish, inobating eggs and other
betithic of bottemmn dwelling organisms in the winter time, It is believed
that anchot fce is responsible Tor Himiting the spatwning of salmon in

ot thern waters,

The problesn with condensation may be combatied by placing &
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two pane system in the window frame so that if acts ag a standard window
box with an ait, tetnperatire barriet, of, by installing glass that is thick
enough o accommodate different temperatures on both sides of the pane.
Fans instailed above or helow the glass and blowingz over if, sitnilar to
defogers inn an avfomobils, tmay alse provide a selution. Less desirable
sclutions may involve changing the temperature inside the streamtank to
betfer match the femperature cutsids, ot sitnply o squesges the

condensation off the glass when it obstructs viewing.

To provide a waterproof seal silicen or vulkam, 116 sealant
may be used at interior and extericr joitits, Araple amounts of sealant
should be used butb care showld be taken to hide it from view becanse of its
mesey appearance. Accotmmodation for exterior joints to e oul of view

frotn ingide the tank may be made for this reason.

T avold breakags, the frame coold be made {Torm heavy wood
sections, structural steel sections, prefabricalsd {or betler quality confrol
atd strength, of sitnply fortned in the conorete, The glass should be shock

resistant and laminated. The lamination woald aveid a catastrophic failore
by shaltering withouk collapsing and thus retaining the stream even after
breakage. & 2.5 cm(l inch} laminated tsrnpered glass with appreximately

A 1010 cm of its edue

dges imbedded in the frame would be adequate. (Hote:
According to a mumber of glass salestnen in the city, the sdpes of tempered
olass are hritfle, possessing no more strength than ordinary glass) Ina
rog-of -the-river agquarinm in 56 Andrews, HE, designsd by HNeill and

Gunter Limited, the glags veed was a 1 1718" iriple plate glass frem PPG

e

Canada.s The glass was laid info a notch formed in the concrete and giued

and sealed in placs with volkam 116 sealant (se= figure 54 This system
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has proven successiul in other applications and is the one recommended
for this facility. The replacement of glass is not easy with this arrangetnent

but is not anticipated to be a frequent fask.

To get the greatest appreciation of the sfream ecology, the glass
zections should show substrate and streamn at all sections. To accotnimodate
this, five, 1 meter high by 1.5 meter long (3" 2 5') panses should be used.
They may be stepped by regular height intervals so that they can
accominodate the change in elevation of the stream across the viewing

wall.

According to Greg Gof, a behavior specialist at the Federal
Departinent of Fisheries and Oceans, a maintsnancs tootn present in the
strearfank would b in the best interest of the operating party. A facility

of this nature whose well being is dependent upon fish and other aquatic:

to store fish food, screen and glass scrubbers, fertilizer, ¢lc. is needed,

room fof this would also allow any tnaintenance of research Lersontst to

Carty oul Dasic work in @ private room. Accomtoodation for 4 freshwaler
supply to a wethench (a stainless stee] sink and countertop) and outlets for

A microscops of a balance should also be tnade, A room for his porposs

should have easy access to an exit leading {0 the ground level imtnediataly

onfside the streamtank. To accotnedats this room and the exit, & second

level wonld be most convenient.

The second level would niol cast a shadow over the sireatn since
it is on its north bank, thetrefore, its affect on the fish is minimal. s
pressfice may make the oitding stand oul more, sethetically taking away

from the facility, tuf only minimally since the Tirst level would be sunk
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deep into the ground anyway. The second exil that would be placed on this
level is a necessity by fire regulation and must be made fo open cutward.
The potential for this rocm to be used in part as a viewing roomm for
wildlife or to display information and exhibits in the fufure, are high.
The final irregular design problem associated with the
""" - streamtank to Le dealt with is its drainage.

The streamtank's foundation lies below the level of the brock.
This coupled with the presence of wet ground in the immediate area

.l

diclates thaf a scheme to conirol drainage will be nscessary.

""" The installation of wesping tile and crushed stone would make
the walsr accessible betieath the foundation of the tailding. In the
absence of nearby stortm drainage and the presence of the walsr table
abeve the ground oot level, either a putap of 3 sravity based drainage
system must be instalied. The pump would be set in a comparttnent

lecated at the lowest point on the floor of the sireamtank. It wounld extend
down past the level of the fleor concrete and into the orushed stone, &
float mechanism by which the pump may be activaied avtomatically when
water lsvels in the comparfinent rise, may be used. A day tile would
provide the strength and porosity nesded o retain the aushsd stene and

allow the walet to pass into the sump chiamber, Hols that the pump
need't drain the foundation any lower than a couple of cm below the fleor
level. A possible design for one would be ag is shown in fig. S{ie and an
setimate of seepage rate i ontlined in fionre S(k). If ssepage were to be
cloge to 1800 itnperial gallons per howr then  standard 173 hp Canadian

Tire st pang would e sufficient. The discharge from the pump may
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be hooked up to the sink drain and carried off to a disposal fisld located a
Tew meters down the bank. A gravily based systetn would inciude a pips
leading from the botbom of the foundation down the streambed o a lower

slevation whete it may be dischargsd.
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SERYVICES*

Wastewater Disposal and Water Services

There is no sewage disposal system planned for the streamtank
since facilities requiring such are nof planned for this portion of the
facility. If a wet bench (stainless steel tabletop and sink) is installed and
water services are necessary then a conduit may be placed in the corridor
connecting the streamtank with the interpretation cenfre in which the
waler tnay be carried. The first level will require plumbing to carry the
sutnp discharge up to and Lo conniect with the sink drain. See figure 6

(238(bl for plumbing details.

As previously mentionsd to disposs of this brown water and the
brownwater from beneath the floor of the streamtank, & disposal field may
ke used. The size of the disposzal fisld nesded s a Tunction of the

percolation rate of the soil, the reguired drainage and the type of fisld
ufilized. Sitce the percclation rafe of the soil is presently unknown and the
rate of drainage required is now Wneeriain, only the typs of feld to be nged
may be recommended. The continuons bed drainages fisld with a grade of
less thatt 3% would provide the means with which to dispose of the water
in an ares stnaller than all of the other disposal fizld options. See ligure &

o) for details,

*Note: Ses review of Brad Sheppard's term 3 work report entitled "C A
Pippy Park Cotnruission, FLUVARIUM: SITE OPTIMISATICN” (Fall 1985, for

the study of services to the Interpretation Centre site.
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- Electrical
The electricity lines may be carried to the tank in a conduit
through the connecting corridor similar in fashion to the one for the wwater
line. Accomtnodalion for at least three wall sockets should be made s¢ that
any andio-visual equipment, alternate or emergency light appliatices or
research equipment may be used in the viewing chatnber. Similarly, at
l#ast two should be present on the second level, For complete electrical

plans see fizure 6 ()&(e],

'J' il

~ Lighting

Duaring observation per iods little or no artificial light will be
needed in the viewing chamber. To accomodats the varying degrees of
light entering the tank on differsnt days and st diffsrent titnes of the day,
a dirnpning switch wonld be recomnendsd. For Two reasons it should be
darker in the tank than cutzide. They are; one, te highlight the viewing of
the stream and substrats which would appear 10 be the brightest things in
the rootn, and tweo, the dark interior would tend to sttract fish 1o the glass,
Hote thaf light shining in the tank fromm the sky shonld be Blocked ont with
gither removable sheets of opaque material or by ilding valence Hox
ofl the inside of the windows. The light from the sky Hghts up faces and

the streambank inferior scaring the fish away from the glass. The Hghts

sheuld be the overhead incandescent porch typs thal are sunken so that
they are fineh with the ceiling. These tnay e used fo highlight displays
and walkways of illuminate the entire tank so that maintenance can be

performed al any time of the day or night.

The second tevel maintenance room may b B by standard
fincrescent fiztures. Four, doubls holl figtures located symimetrically

ovethiesad will do.
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- Exterior lighting
. Twro ideas discnssed for illuminaiing the sireatn ih iront of the
streamtank are:

I Overhead focd Iamnps on poles on the opposits side of the

- ' ook from the sirearotant, directed doswn Toward the stream.

£

Adjustable (tiltingd fnorescent lichits on exterior of streartank

3 shitiing dosts inte the stream.

Either of the two methods of artificially illnminating the brook would be
] benelicial by extending the viswing hours of the stream and by protecting
_ it from vandals, Interestingly, a projonged dav does nof seem to aflfect the

fish. Fish "slesp” of substantially slow down their metabolizm in the night
{ ' and often stop Teeding affer dusk. Buf according to Dr. Gibson they don't

teally need 1o, Fish have teeen Known B feed 24 hours a day in norihern
regions during sutamer toonths. Extending viewing Liours would be good
idea, Mote also that the lighis in fhe svemng wonld allrach insects

providing a gresder feod inpot to the siream.

Cotfiet spol Hghis on the Builduy would Be sdvised o sliminats

dark spots and o Keep the sifeatn in wisw of securily personnsl.

- Heat

Elgctrical heal would be the best means Lo regniats lemnperatire
in the streamiank. 1615 easy o adjust and 0 confrol aciuratsly. It may be
instailsd withoul special accommedation to the tailding and is
HICONSEMENeS ofoe putb in place. Estitnates by Esans Pro Hardware and by
Soires Mechanical Ltd. averaged 146 walls per square meter (10 wafls
per soare oob) for sleciric heat requirsments in & room like the viewing

- chamber  5oal 57 @y meters and a subesgquent H000 watl reguiretnsnt,
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four, 2 meter (& foold 1500 watl radiators placed along the back and side
walle would do. In a similar estitnate for the second level three of these
radiaters wonld e a conservative hieat supply. Comrmonly, glecttic heating
dries cuf the air and provides an uncomicrtalbds atmoesphere in peorly
ventilated buildings. [T is unlikely that in the streamiank, lack of modsturs

and low hurmidity will be a proflem,

- Ventilation
Proper ventilation ducts and the installation of a fresh air fan
wonld dehutnidify the streamiank and rectily some problems with the
decay and corrogion of building materials of with the desired alinosphers
in the viewing chamber. [nitially though the tmplementation of air duscts
fir the outdoors and space whats a fan may be mnstalled would be all that is

tiecessary Uhtil the hurmidity levels in the buidding can be monitorsd,
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FIRE REGULATIONS

If the streamtank is veed primarily as a shanding chamber,
without chairs of fables then regulation allows approximately 06 sq.
meters {7 {120 per person. This would translate to 55 peaple in the
proposed 57 s, meter (G002} aren. According to the Provincial Fire
Comtuissionst's Office, the streamtank will have to provide twe exits sinee
it can house over fifty people. The proposed connecting corridet and fhe
upsirairs utility exit will be adequate. Mol that any outside door must be

made To swing oulwards.

Emnergency Hgnting should be of the form of 8 donble spotlizhit
fzture with & continvally recharging powsr pack (alwavs plugeed ind Each
spots should te tirned to illuminate an exit. This can be accommaodated on
the back wall of the first and secotd lavels (see fivurs &2 Fire
eriinguishers will have 1o be provided for both bevels. One, 20 pound, ABC
dry chetnical extingnisher located near the chatrder entrance on the back
wall i the viewing chamber and a sitnilar five pound extinguisher on the

rear wall on the second level, will be suificient.
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IMTERIOR DESIGH
- Vigwing Chamber i

The inferior of the streamtank should procure safety and add to
the viewing of the brock. If colorful, bright finishes are used and if 1ots of
wiall displays are present, too much will be faken away fromm the stream,
& smooth finished concrets, painted to a dark glossy finish and a modest
amcunt of display area wonld be suitable for the walls, A slightly raised
woodet floor allowing a sloped concrete floor vndernsath would be
atiractive but practically, a rubber tils fTeor with slip resistant raised
rubber discs wonld be best. This too may be placed on s raised, level floor.
The ceiling can be construcied similsr o that of a house, ie no dustwork,
sprinklers, etc, but shonld alsoe be kept dark.  Eesodng in mind the high
humidity that may be present, a water resistant building material, tils of
finich should e nsed inside the strsambank on any surface at all times if it

practical Lo do so.

The hand rail to be placed around the viswang @lass and the
ratnp should be a galvanized steel tubing fnished with a low gloss
cotrogion resistant paint. The same railing may be vsed arcond any

display that may watrant protection.

- second Level Reom
The inferior of this roemn may be painted an institutional light
color. Shelving on open walls wonld provide the storags space needed for
supplies. A tongh iinelenm fleor thal would be watsrprool and souff
resistant is recominended. The roon will e for private v2e primarily, and

a5

|I'l

a result public appeal is o low priovify.



28

DISFLAY /INTERPRETATICH

Inside the streamtank there will be space available for
displaying information. & mumber of techniques have been proposed.

Some of these are:

& cenitral display area with Zlass cases holding interpretive data
would be kept cul of fouch by railings. [t wonld have o be made small
enongh and i a cetlain shape so that mobility to a crowd of visitors is

maintained.

Interpretation pansls locaied on a sloped display case hensath
the windews and kept cut of reach by radings wonld provide an excellent.
teans of displaving information. Typileally, if toay show illnstrative
pictures of many organisms that mayv te seen in the streaim or bed and
provide a key whereby sach may be identified and explainsd in any

amennt of detail.

011 the walls of the streamtank, panels, posters of leaflet

dispensers may provide interesting inforfnatios.

In any case, the informalion supplied tnust be easy 1o read and
accurate. Varving degress of detailed information shonld be available
since school children and scientists will be visiting and showid find it an

informative experience.

Ne display space has been planned for the second level since it

i prumarily a privals rosn.
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Figure 5{g)
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Figure 5(k)

Since 811 four walls of the viewing chamber are subject 1o sgepage,
the following assumotions have been made so that an estimate of total

seepage may be made for the streamtank:

Streamtank walls subject to ceepage

Z dasurnptions:
% \\1 Permeability of suil{k)= 10" -4 m/s
\'\.“‘\ ___ - 4 ‘\_\_‘
\ 1w Soil is homogeneaus throughout
1
1 = Impervious stratum is approx 2 m
] . -
. belew the Tootings
4 -~ 5 k*hi-hz
. A \ ecpage = k*hi-hZ2 n
\‘L/". s - S N

t\ y, fromt
" {streamside}

An approximation of the Tlow net Tor vwall *1

Flowr
Channels

— ( __‘_]'I_I&r_-_-—r"'.:" \-\'\
{ 2 B S — N 1 lmpervious Stratum

whers n=* flow channzls
W= # dropsin potentisl
Wall 1 hi-hZ = Zm
Wall 2 hi-hZ =2.4m
Wall 2 hi-h2=3.3m
wWall 4 ht-h2 =2m

SEEPAGE: (note that the ration of n/N is assumed approx. const at 4/8 = 0.5

Wall #*#1&¥4 MI-43%2%4 . ygo_ g4 m3resc
5

#2042 4%4 o D001 2o Ase
8

(107-43*¥2.3*¥4 . g0 65 mo 3isec
a3

*3

it

36 m S/ Total seepage = 1.38 m*3/hr
AZm" 3/ hy {1 gallon = 4.546%10°-3 m 3
S mtE4hr = 16009/h
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Figure 6{d)
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SECTION 111
The Sream”
CONTROL STRUCTURES

SUBSTRATE &HD CHANNEL DESIGH

Y"."T E I—} E T J:.-‘Ii '1. .E ‘:'; I"E
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CONTROL STRUCTURES

The size of flow, the retention of fish and the rate of erosion
shiould all be controlled by structures placed alongside of in the new
siream channel. The following are descriptions of structures that may be

nged o these puposes.

- Sluice Gates
&L the upsireatn site where the stream diversion coours, a siuice

cale arrangetnent will be nesded for sfream control (see figure 7{akl,
During regular How conditions all the watsr of Hagles Hill Brook
should be utilized and carrigd through the new channel, During floed
conditions access water must pazs by the diversion and spill down the old
chaninel with little distupiion o changs in direction, Te acootmmodats this,
i reinforced coticrete shuics sates, sach with a concrete tos, may be nged
{see [igure 7l The two may be ponred tronoiithically since they are
adjacent. The larger of the twi {in the old stresmbed) would have o gate
whose Dotiotn level is the same as the op el of e snaiisr Qo e new
streatnbed) ie. when water fills the opening «of the smaller and attempts o
build up, it nafurally starts flewing over the botlom level of the larger.

The approximate size of ach opening is shown in fizure 7ol

- Back -Up Stream Punp
Sities it is uncertain whether the {low sduring the winter months
will b sulficient to maintain the aquatic environment desired, water may

b purnped from Long Pond into the brook upsireamm of the streamtank,
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Until it is certain as to whether this s necessary, a pumping systermn shonid
not be installed, but accomtaodation for one may be mads. This may
inchade as lithls as knowing what kind of squipment, to get and whers to

get it in the titne of need. If, for example, it is known that an extra 0.05

S 3 /gec of watet were needed in the hrook then it can be shown that

approzimately one 4 kW 2as run punp with a flexible cloth hess may be
utilized to move the water 130 meters upstream. Such » svstem would
recuire fie spedial accotnmodation on site singe the pump can be placed on
the shore of Long Pond and the hose can run sleng the streambed and bank
Up as far az the viewing secfion. Additional seourity precantions, fusl and

maintainencs world increase the operating costs of the fiuvarinm.

The seresis to be used in the siream o hold the fish in the
vigwing area should be mads of 8 corrosion resistant, non-texe, durable
material. This may be slainless steed, veuar or vinyl . Copper is toxis to
fish in stnall quantities so it is out of the question. The sizs of the mesh
shonld be approzimately 85 om (174 in during the presencs of small par
and [rv in the spring and 1.3 an (/2 inch for later in the summer and fall
when fish are larger and the leaves start falling. Frequent cleaning af this
titne will be needed o prevent clogeing by fallen i=aves and branches.

Thess screens may be placed into sioited concrets walls placsd
in cross section on the new sirearm just up and downstream {ron the
wiewitty chamber witidows, Thess wonld be blf in such a way as to
prowide easy refoval {of cleaning of replacsment of the soreens (see fisurs
#). The same concrele walls may be used houss fence posts for 3 seonrity

fence.
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- Wing Deflectors
Wing Deflectors located along the side of the streamtank were

discussed and illustrated in detail in SECTION II under 'STRUCTURAL

DESIGH".
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CHANMEL DESIGH AND SUBSTRATE

Originally, the total lenigth of the new waterconrse was
planned to be approxifmately 120 meters. After having investizated the
sife a revised estimals of approximately 65 m of diversion is
recommended. The present streambed wonld remain az a spillway for
access water and diversion in the case of emergencies {ses figure 4l It

wag channelized a number of years age and would not constitufe a oreat,

loss to the natural etvironment if i wetre {0 bacormes inactive, & foothris ive

access both sides of the stream in the immediate area,

[t wonld be advantagesus Lo siep the sireambed over the entire
length of the new walercourse. The tolal head over the length of the
diversion is appregimatly 2.5 meters and the grade iz close to 4 percent on

etage. If the stream were stepped, the energy of the falling water could
be dissipated ab regular intervals, This would confrol the rate of erosion
and in the case of an etnergency diversion away from the new streatn, |
walet would be telained in pools that could sustain aquatic ife. The size of
sach drop and the nature of its asscoabed rifls or rapids can be
defertnined by the conditions in sitn. Figure 10 ilinstrates ciie way in
which this may be done. The viewing area of the streamtank would
overses a drop in stream elevation of approximately 0.4 mif the grade of
the brock is kepd constant but this is nesotiable and should be made so
thiat little inconvenience is mads to those viswing the stream from inside

Lhie tank.

The substrate of the new waterconrss shonld he chiosern

carsinlly to ensure that proper Hving and spawning condificons for the
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species of Hish present in the brook can be produced. Fish muost have both

winter and summer substrate, Substrate is classified as follows:

Boulders (»26 aml;

Eubile (15-26 cin);
Cobble (6-15 ¢}
Pehble (A-Bcm);

Gravel {2-30 mm};

Sand (0 Gf-2 1,

it (OL004-0 08 mm ),
Clay § ¢ (U003 min)

Organic detriths iIncl. leaves and sticks bot fiot

free debris)

Bedrock (Dnfferenhiating belwesn convoluted

bedrock and stnooth bedrock

According ¥ the pubdication "Stream Enhancerent Guideit
and from discussion with Ir Gibson, 1D appears thal the best stream bed Tor
winfer and sutnimer habital would be made up of the [ollowing percentages

of suhsirate sizes:

Bonlder [

Rubisle BOE

Gravel A0E

Paoals Mote bonlders
Riffles More Cobiles

From discussion with Dr. [ Gibeon, it was decidsd that the ares
of sfrearmn observed throwgh the streamtank should incdude twe pools and
onie fast Howing (riffle) area. Typically, the pool to riffle ratio s 1 in
sireans similar to Magles Hill Erook . Figure 11153 sketceh of the stream as

sesfl frorn within the sireamtank. A secondary holding arsa of small pong
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may be necessary to provide a more sizable habital {or fish retained in the
viewing area of simply for the live storage of fish. It foo iz ilnstrated in

cross section in figure 12,

To provide a realistic habitat conducive to fish spawning, some
stumps of toppled trees Iving in the brock but not Blecking passage wonid
be recorminetided. Sorne low barrier dams bdll from bovlders, logs of
gabions may e utilized fo slep the stream and get fhe desired change in
elevation and anmber of pools or riffles into the limmited space of the
viewing area. For further information on stream alterations, see the

‘Stresmn Enhancement Suide’ {reference 1175
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FISH

It is very important thal the streambank display fish that are
niatural o onr streams, and in a way that simulates the natural condition.
Even though the streamiank is designated to detnonstrate complete stream
ecology including all of its natvral inhabitants, the fish in the brook will be
the most sought affer organism by viewers, People are always trving to
cafch fish but knew little of whatk they look like in their natural habitat,
For many Hewloundiandets, fishing represents a livelihood and a source of
recreation. The potential of cur freshwaler fish to be ulilized as an

industry and to grow in recreational value is enormons,

By soreening off the ends of the sirsam, and with the addition
of an aniliary pond oppoesite the streambank, the ares may be stocked
with several speciss and sizes of fish. The spedes of fish now in
consideration vary in lving and spawning habdts and may be utilized to

efihance viewinty over a ¢reater portion of the tank and to provids a longer

Fish compatibility and disease control are problems that may
arise if fish are stocked in nuimbers greater than that which wonld
naturally ocour. A coefnrmittes fortmed in the federal Fisheries and Gesans
departinent and headed by John Pippy oversess the movetnent of any live

fish in the provinge to profscta

gainst the spread of disease and the
intreduction of unique straing of species that may prove o e detiimental
to the environment of unable fo survive, This comunifies will have to be

nvolved in the sslection of fish for this faciiity.

Generally spsaking, fish Irom the same watsrshed are of the
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same strain and fish from nearby watsrsheds are likely to be the clozest,
tatch. Therefore, when obtaining fish for the streamtank, this shonld be

considered.

To catch the fish, alive, for stecking the viewing ares a few
techniques are recotnmended. These are: Elecito-shocking, whichi is a
techiiique whereby fish in a netted off atea of a stream are stinned by an
tnduced electrical itmpulse so that they tnay be picked from the water; The
nge of a seine net, which spans fwo people with fleats on the top and
ginkers on the boflom so that when & porfion of the trook is circled the fish
i that area are retained; ang lastiy, the vse of 5 Fyke net, which on
principle works similat o a lobater trap by Daring fish into a small hole at
the end of a coteal section of net, which they have difficulty recognizing as
an escaps ronke once inside. This equipment for catching {ish is available
fromn Dr. Gibson af the Federal Fishetriss and Doeans Budding

Every wear new [ish will have to e placed in the viewing are
some fish may be retained fof any tmumber of reasons bot the par and fry
shonld be released and restocksd in spring. The [sh population can be
changed ab any fitme. For example if, in the fall it is desired to replace
Brook and Brown frout svery two weeks so that new spawning couples can

b geen then this can e done. [t is important though that ab all titnes the

oy

total fish bicmass doees nob edceed 100 2772 50 thal the siream tnay retain

its natural state and fiof beoomes an agquarivm,

The follorwing is & fable showing potential fish speciss o be
placed in fhe viewing arsa, the ocation where they may be found, the
iechmigue by wiich they may be canghi, and a scenario {or theis

popalation distrilbaatien,
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VEGATATION

The banks of the new stream will need o b vegalaied. The
vezatation provides resistance to erosion and stability to the banks. Also,
streamside vegatation in cotnbinalion with streambed vegitation is
responsible for the primary food production in the aquatic environment.
Without it, micreorganismes, inveritbrates, and all other aguatic organistns
cannot sureive. Farthetmore, cover provided by overhang is nseded for
proper trout habitat by providing dark shade and Kesping the temnperature
of the water down, For this reasca, it wonld be best to investigate the
naturally ccourring vegatation of productive brocks and rivers nearby, to
lind the spedies of plants and {ress maost lkely to fake hold and provide g

healthy aquatic environtnent.

According to Dr. Gikson and Martin Goebeldles of the Provincial
Dept. of the Envirenment, only ofse of Dwo days after 3 tesw channs] is

spetied, iU will start fo comne alive, Invertfbrates will move in immedialely
and weeds will Degin to grow, Other more substaniial plants should be

planted to help attain a healthy equilivrinm.

Tress that wounld be suitabls 4o place along the bank opposite
the streamiank are as follows: alders, whose desp roots, thickoesss for
shade, and nitrogen fizing abdlity make iU a wizse ot unaifractive choics;
willows, whose toots prevent erosion and can be seen shining bright red
along the banks may be planted. Dogwood tress are also fine.  Conifers are
less desirable, they have shallow rools, provids Hitls [ood and Keep falling
into the brook aftet which they are slow Lo break down. Trees may alse be
vlaced along porfions of the diverted siream nod in the viswing seciion in

sparset nunbers
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Other vegatation thal may be placed along the banks fo provide
a healthy, attractive envirenment incinde the following: cingafoll, the
shrub, which has a bright vellow flowwsr and appears along the batks of
sireatns in the Holyrood area; wild mint, which grows fast and provides
good cover, now found in and around Long Pond, watstcress the aquatic
plant that is edible and grows well just dow streatn in Esnnies River,
{ c:-nt.e:—:naliu.s, anothet valuable aquatic plant tul slow to catch on, should be
added to the brook, and any of & varisty of fall grasses available locally
would do well as streatnside vegatation. Mr O WM. Manning, seneral
thanager of Pippy Park, and Dr. Gibson may be contacied to provide Murther

information in this area.
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Mew Channel

Figurs 7{c}
Sluice Gate Elevation
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Figure & (&)
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SECURITY AHD MAINTENANCE OF FACILITY

SECURITY

As protection against wandals and poachers, a fencg should be

bailt to surround the streambank and the immediate area. Fetices of

0

varions forms are available Irom fmanifaciurers of security ifetns and
tiardware, [ Pippy Park the intsntion would be Lo make the fence look ag
unobirsive as possible. The color and design, as well az the extent of the
fence will be subject to expense, availabdlifty of materials, availability of
good goil, asthetics and other factors. An exampde of o design may involve
a green plastic coated chain link fence with small shiub and tree growth
aleng both sides. Each fence post should b= pol in g mefer deep hols and
sel in conorete.  Mote that the concrete soresn holders may e used as post

footings whetrs the fence passes over the strearm

Lizht sensifive ouidoor hghts should e utthized a3 2 ssourity
sysbem, illurmdnating the srounds & way that prevents the lormation of
dark spots. A seourify alartn fmay De metalled to react W sty door jarring
of window stnashing. Lastiyv, the badlding should b chiecked by the night

watchrnat o a resuiar basis,
L

MAINTENANCE OF STREAMTANE

The [ollowing are scing of the tasks thal will need @ be carrisd

out fo upkeep the streatntank and strean:

Regular cleaning of the infarior of the streamiank and daily bght and

neat conttol wall have o e carried out,
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The viewing glass may need Lo be sorubbed clean of algas on ohe side

and fingerprints on the other. The exterior cleaning will be required, at

mnost, once every Lwe wesks,

The replenishment of any leaflsts of other public fresbees available in

the viewing area, is required.

The walls of the streamtank will nesd to be regularly checked for cracks

and any leaks found anywhere shonld e sealed itntnediately.

The sutap pump should e checked Iz-'“leIEtI'i’jF, sepecially if it of & spare

pumps have been inactive for any Leried of fime,

MAINTEMANMCE OF STREAM

The fish it the viewing area may teed 1o be fad o of three times a

woell

The health of the fish and other agquatic e will need to e monitored

atrd cared for if found unacceptabls.

The screens need to be serubbed and kepl clean of sticks and leaves that
pile up and block the passage of watsr. Similarly, the sinice gates should

he kept clesr of junk and checked fof vandalistn.

Deposits of seditments that build up in the viewing, shiice gale of scresn
areas will need o be moved and erosion around any of the donirol

structores, Kept in check.
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Appendix 1

Figure 1 - Fluvarium Site Plan

Figure 2 - Fluvarium Elevations
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