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The traffic routes sweep along
impersonally but the tenacious and
light-hearted pedestrian network
creates the human town. Sometimes
brash and extrovert, it may synchronize
with the great traffic routes or with
shops and offices, at other times it
may be withdrawn and leafy; but it
must be a connected whole.

. Gordan Cullen, 1961

As far as possible, the environment planned for working, trading,
circulating, and dwelling should be recreational as well as utilitarian.
To be effective, recreation has to be found casually in the factory
at the hour of rest, on the way home, and at home.

“Artur Glikson, 1971

" The role of landscape within the town is ... to contribute to the
happiness of urban life. ’

Sylvia Crowe, 1956.
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Map 1 A local open space system which illustrates some

of the concepts discussed in the following

pages. It is based on an existing stream and
belts of trees in a residential sector
of Redditch New Town, England. This
treatment sharply contrasts with the
common practise of piping or concrete
lining the channels of small waterways
in urban areas. An advantage for the
residents is that by means of paths and
footbridges, they have convenient access
to a continuous recreational space along
the stream, to large parks and play-
grounds, and to a nearby school.

The present study argues that elements
of this type of plan could be of great
value in the Hobart region, and proposes
a scheme for part of the established
urban area fringing Humphrey Rivulet,
Glenorchy.

N FOOTPATH SYSTEM
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(Map redrawn from plan shown in:
Par Kkin q

ARTICLE, 1975; Current work: 1,
Stream conservation, Redditch
New Town, Landscape Design 111,
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INTRODUCTION

PRINCIPLES

The intention underlying this report is to explore ways of gaining
improved benefits for the community from the physical environment of the ,
Hobart region, especially through use.of elements of_the natural |
landscape which form the setting of the urban area.: In particular, we

are interested in the application of plans for public open space systems,

_ which are of proven value in many other cities. It does not necessarily

follow that such plans are suited tb'Tésmahian conditions, but we believe
there is much to learn from observation of practice elsewhere, together

with a critical evaluation of local urban environments.

Stockholm offers a good example of the impleméntation of open
space system conceptsl. Footpaths, cycle ways and motor drives have
been linked’with playgrounds and parks of all kinds tb_establish a city
wide network of interconnected public spaces. The éarticular application
of the concept in~Stockhqlm alsq demonstrates that urbanization may
co-éxistvﬁith a natural environment, rather than diSplade it ‘to the
extent that has been usual with mény of Hobart's development projects;
Much careful.usé has been made of Stockholm's existing waterways,
islands, rugged land and vegetatioh as part of the system. An additional
lesson which may be of value to other cities is that the success and
comprehensiveness of the schéme has been largely attfibuted to a policy
of "always building within a landscape rather than creating a landscape

around the buildings when they are erected."?

The potential gains from open space systems are many. It is now
widely recognized, for instance, that trees and larger varieties of
shrubé can contribute significantly to control of atmospheric pollution -
and noise in cities, and can moderate climatic conditions. These
results occur tova greater extent if vegetated strips of land wind

more or less continuously throughout an urban region- than if confined
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Map 2 The regional setting of Humphrey Rivulet, Glenorchy, selected as the
study area for this report in order to investigate the feasibility of instituting
a local public open space system in an established urban area.
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to discrete plots. As a sourée of variety and interest in the built
environment, such a system can also help to widen the range of
experienge of city dwellers, especially if based on topographical
elements such as streams or land with rocky outcrops. But perhaps

the most important advantages of open épace systems are related to
access for residents to urban amenities. If footﬁaﬁhs and>cycle ways
are threaded ﬁhrough residential'areasAand lead conveniently to schools,
shops and larger recieational spaces, two consequences may follow.
Within a small locality, people can walk or cycle to these facilities,
free: from woriies about traffic'déngers. Secondly, recreational opport-
unities as a normal function of daily life are improved, not only
because the path system itself.can pe a recreational resource accessible
to many homes, but also because larger open spaces can be'easily reached
if placed at useful intervals. .A supplementary benefit for parents is
that there may be less need to make special arrangements forvyounger
children to reach playing facilities than where parks,_playgrounds, and
. sports fields are separated from homes by roads which are :busy and
dangerous. As well as serving such functions in each locality, a city
wide system of walkways allows more extended journeys. In Stockholm,
for example, the open space system interconnects the city centre, the

L s,

suburbs, and nearby country walks.

APPLYING OPEN SPACE SYSTEM CONCEPTS - HUMPHREY RIVULET

To establish this type of facility throughout the Hobart region
may appear impraétical;'és-the structure of its established urban areas,
including parks, is already laid down. It could also be ardued that
lack of demand may not warrant the effort and expense. On the other
hand, since awareness of possibilities for urban improvement often seeﬁs
to be conditioned by exiéfing opportunity, an apparent lack of demand
does not heceésarily imply that changes should not be considered. In
aﬁy case, we believe thét the existing city structure fails to respond
to many genuine needs. In support of this contention, and tg show the
pdtentiai for introducing to a small locality an open space system
which could be part of a larger network, we have undertaken a study of
Humphrey Rivulet and its immediate environs, within the City of Glenorchy.
By selecting a stream valley we have also investiggted the feasibility
of basing a pedestrian and recreational facility on a topographical
element of interest and beauty, although degraded in many ways by pressures

accompanying development sinée European settlement in 1809.
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Humphrey Rivulet and its immediate environs. Footpaths and cycling tracks along the Rivulet in the urban area could provide
access from many homes to existing public open spaces, schools, a regional shopping centre, and industrial premises. Private unsealed
roads (for City Council access and for fire fighting purposes) within the Water Catchment Reserve could extend the system for the more
energetic into mountainous country adjoining Hobart's Mount Wellington Park.

Plate 1

valley.

Part of Tolosa St. Reservoir Park, with the Water
Catchment Reserve in the background. The far edge of the
grassed area marks the limits of public access to the upper

Humphrey Rivulet's source is at the head of the

valley at the top left.

Plate 2 The Rivulet mouth (foreground) in Elwick Bay, River
Derwent. The long low peninsula is the site of a new foreshore
park, but Glenorchy people living nearby cannot get to the park
without crossing the 4-lane Brooker Highway, a priority route for
through traffic. A well sited overpass or underpass seems the only
way of ameliorating this problem.




The Rivulet is one of the numerous streams whlch orlglnate in
mountainous country frlnglng the western sub;rbs of the Hobart reglon.
Many of the Rlvulet 's’ characterlstlcs favour the proposition that it
could be a segment of a larger open space system, as well as a system
of great local value. Glenorchy could be llnked to its rugged:
mountain hlnterland by means of walklng tracks through Humphrey’
Rivulet's upper valley, whlch is reserved for water catchment purposes
by the Glenorchy City Council. The land is malnly covered with largely
unaltered forest, save for three reservoirs which store water from

the Rivulet and its tributaries for urban use. The Water Catchment

Reserve adjoins Hobart's large Mt. Wellington Park, and is already

"~ linked to it by means of fire trails. Bushwalkers use these, entering

the Water Catchment Reserve via the road from Hobart to the summit of

Mt. 0Well:.ngton,-although it is doubtful whether many would continue

»through to Glenorchy. Public access to the reserve at the Glenorchy

end is not permitted, however, except to parkland around the Lower,

or Tolosa Street, Reservoir. Heavy use of thls'area, which offers

good play and picnic facilities largely in keeping with the bushland

of the valleyvupstream, amply demonstrates a demand for large open
spaces near the city. The Tolosa Street Reservoir Park is very good;
we think it could be even better if it.was linked to nearby residential
areas not only by road, but by a pathway along the Riwvulet and poss1bly

a footbrldge or two.

After leaving the reserve, Humphrey Rivulet flows through the
expanding suburb of Merton, passes close by Glenorchy's commercial
centre and quickly'joins the River Derwent at Elwick Bay. Land adjacent
to the estuary of the Rivulet and to the Derwent is currently being
developed as;avforeshore park. A path to central Glenorchy aloné the
Rivulet could add to the value of this area. Such a link is ‘problemat-
ical, as the four lane Brooker Highway separates the foreshore from'
nearby housing. The highway is dangerous for pedestrians, and already

limits the park's usefulness to local'residents.

The main concern'ofrthis report, however, is the urban section of
the Rivulet between the Reservoir Park and the Brooker Highway, where
it might be possible to construct pathways passing by many homes to
connect with shops, industrial premises, several playgrounds, two

schools, and a large swimming and sports complex. - Another opportunity



Plate 3 View to the east over the mixed residential, com-
mercial, and industrial area of central Glenorchy. Elwick Bay
on the Derwent is to the left of the centre of the picture,
and Humphrey Rivulet's mouth is marked approximately by the
clumps of large trees on the near shore of the bay.

Plate 4 Within the urban area the Rivulet channel remains
unpaved (save for one length of concrete retaining wall, built
after flooding in 1960 to prevent further undermining of a
street and two homes off Main Road). At many points the stream
appears visually continuous with the landscape of its mountain
hinterland, offering variety in the built environment. Access
and views are closed off, however, by back fences, while
rubbish is a common sight in the channel and along banks.



for pedestrian planning arises because the Council ehvisages placing
a ring road around the congested business centre and expanding shopping -
and parking'facilities._ The Derwent Regional Library is also to be
constructed within ‘the area in the near future. It would be a great
asset to shoppers if the centre was design2d as a pedestrian precinct,
with direct footpath and cycle routes which avoided busy roads through
to suburban streets, at least via the Rivulet if they could not be built
in other directions as well. The Rivulet itself could be a superb
‘edge along the northefn side of the centre. If land near the banks was
treated sensitively shoppers and local workers could;enjoy a place to
‘rest or simply sit and watch nearby aétivities, for instance.

In the past, the urban reaches of the Rivulet contributed much to
the livelihood of the residents as a source of water and motive power.

Today, in common with other streams throughout the Hobart region, and

-indeed, with those. in many urban areas throughout the world, its

economic significance is very limited. The Rivulet is an open drain,
discharging city wastes which consist of runoff after rain from roofs,

streets and gardens, and some effluent from industrial premises.

PROBLEMS

Except for its usefulness as a drain, the Rivulet is a thoréugh
nuisance and a p.rqblem-to the community. Many factors which commonly
arise from urbanization perpetuate an unfortunate sitﬁation. The
contribution the Rivulet makes to waste disposal, fo: instance, has a
less attractive side. Earﬁs of the channel are offen'littered with
rubbish and effluent washed from streets and gutters. Four playgrounds
adjoin the stream} but some parents are uneasy about allowing their
children near the water. They say it is dirty and "stagnant”", fearing
it may lead to infection. Negative attitudes towards the Rivulet are
bolstered further because land‘suitable for development close to the
Glenorchy business district is scarce and in great demand. Houses and
factories press closé to the stream banks, closing off views and denying
access. The community also incurs extra costs because roads servicing
the area or carrying through traffic cannot cross the Rivulet unless

expensive bridges are Built.

Additional continuing problems are those of periodic flooding and

associated economic and social costs, although these have been
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substantially lessened by the capacity of‘the reservoirs to retain
water in the upper catchment. Difficulties arising from flooding could
be expected to worsen rather than improve in the future, however, if.
development in the urban area adds more runoff at high velocity from
paved areas such as roofs, gutters and stormwater drains. When high
flows occur, the fast disposal of water through to the Derwent is
dependent on interactions between many factors. A critical combination
of variables hinges on the maintenance of a sufficiently iarge channel
free from obstructions. Staff of thé Glenorchy City Council are well
aware of this. Their vigilance, however, is impeded because the Rivulet
is hidden away behind buiidings, and their efforts to clear fallen trees
or accumulated rﬁbbish and boulders are hindered by access difficulties.
Limited access also incréases the danger from summer fires which have
started in clumps of dense grass and weeds lining the banks. The

Rivulet thus remains a source of annoyance and expense.
POSSIBLE SOLUTIONS : FOUR OPTIONS

Several options which represent different approaches to solutions
and imply various consequences appear to be available. These options

are

1. Té be content with existing circumstances, unde;taking periodic
removal of obstructions to flow; .

2. To attempt control of flooding by sectional channel
improvement works, such as the use of concrete and/or stone
paving in the vicinity of flood-prone land so that water
rapidly escapes downstream, or construction of a concrete invert;

3. To attempt control of the entire channel within the urban area |
by more extensive works, such as piping below ground level
and/or.paving of bed and banks; _

4. To begin a long term programme designed to achieve : (a) flood
control, by means of minimal works to the Rivulet Channel and
measures to limit expected increases in runoff from the urban
catchment, and (b) an open space system which connects homes

with parks and the other urban facilities,

Each option has its own merits and costs. The studies which form
the bulk of this report examine the practicability of the fourth.
Although its. acceptance by the Council would imply physical changes



in the vicinity of the Riwvulet and sbme public expense, we feel it
is the best alternative of those listed and the least costly in the

long run.

With regard to work on the Rivulet channel, option 4 compares more
than favourably with the alternative of continuing as at present because
it gives a greater guarantee of flood protection. 'The paths could open

"the Rivulet to regular, efficient inspection and at the same time decrease
maintenance costs overall because of improved access for Council staff

and equipment.

It should also be emphasized that to let the current situation persist
will almost certainly mean that channel improvements on a larger scale, as
in option 2, and eventually to much of the channel within the urban area,
as in option 3, will be necessary. This result is expected on the
assumption that urban expansion and redevelopmeht in the catchment will
increase runoff and overtax thé Rivulet's capacity to deal with flood
flows. Similar problems resulted in an outlay of £300,000 for
channel modifications to Hobart Rivulet after severe inner city flood
damage in 1960. Apart from this outcome, an additional factor to take
into account in relation to the second option is that speeding the flow
through one section of the Rivulet by chahnel.alterations may result in

increased damage downstream.

Our studies indicate that wise investment on a small scale in the
near future will save ratepayers very large sums, prdbably millions of
dollérs, at a later date by circumventing the need for extensive channel
works. Works necessary for the favoured option might include stabiliz-
ation of some banks whe;g high flows threaten property, and the repair
of small sections of old flood retaining walls, built in 1858. The
control of increases to future rundff necessary for the long term
viability of these measures will require some planning and construction
techniques for urban development which are practised elsewhere. Some of
these are outlined inva section of the first chapter of this report

(p- 25 ff.).

A further great advantage of the fourth option is the opportunity
to retain the landscape qualities of Humphrey Rivulet in a way which

gains better access to facilities and a valuable recreational facility.
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for the residents. The benefits from this sort of asset cannot be

measured in dollars.

Opening routes along or across the Rivulat and landscaping
should be subject to a least cost, minimal interference policy. Limited
land acquisitions for paths may require extra finance, but the possibility
of some routes exists already where the Council has right of access to a

narrow maintenance easement along the banks. Other opportunities for

strips of land should arise with subdivision. Residents might also consider

surrendering a small portion of their land to public ownership in return
for flood protection and regular waterway maintenance, provided they know

the Council's intentions and can see the advantages of change.

A iow capital cost policy could avoid conflict arising from a
programme ofnworks and landscaéing which the residents might not want;
it could also avoid the risk of disrupting established patterms of usage
along the Rivulet. Many children enjoy the stream as it is, and
extensively use some areas Which adults would normally describe as
derelict and polluted. It would be a great loss if any plan wa§ intro-
duced in a way which denied children of the area the secref, wild places

they seem to appreciate so much.

The best course of action from many points of view would seem to be
based on a policy of preserving ekisting amenity valués, the addition of
low cost amenities where there is a need, and the removal of threats to
public health and dangers from flooding. It is difficult to see that
such a programme will be satisfactory unless residents to be affected by
change review and modify éuggested plans. Even better results could be
expected if attempts were made to arouse local interest at an early stage.
Residents, schools, and social groups might want to become involved in

the formulation and implementation of plans.

CONTENTS OF THE STUDY

The éhapters which follow give a more detailed analysis of the
social, economic, and environmental issues already raised, and include

the results from field work and a household survey in the vicinity of

the Rivulet.

The first chapter is a review of literature indicating how cities
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and towns elsewhere are attempting to improve access‘for city dwellers
to facilities of different kinds, recreational opportunities, and the
quality of the urban landscape.. A final section within the chapter
discusses principles of effective urban creek management. Next, in
Chapter 2, we describe the population and physical characteristics of
the study area, interpreting the locality as a land unit which man has
settled -and changed since 1809. The various pressufes which accompanied
change help in understanding how the Rivulet has come to be in a
degraded condition. The district has a.rich and interesting history. A

considerable number of o0ld buildings remain, already adding to the

‘visual appeal and interest to the area. If some could be incorporated

usefully in an open space system, their value to the community might be

enhanced.

In Chapter 3, there is a closer look at physical factors affecting
the Rivulet, especially those affecting its susceptibility to flooding,
and the constraints théy place on future management. Some of the needs
and opinigns of the residents, insofér as we have been able to gauge
them from short interview in their homes, are presented in Chapter 4.
Finally, after relating the findings of all our studies to the options
previously listea, we give a broad outline plan for an open space

system, together with recommendations for its gradual implementation.

The plan is intended for consideration by the residents and the
Glenorchy City Council. The choice as to what should be done, if
anything, belongs to them. Our own viewpoint has already been stated

and will become clearer in the following pages.

We also hope that this report will help stimulate interest in other
rivulets and creeks throughout the Hobart region, as well as in the

resources of its wider landscape.

1. CHADWICK, G.F., 1966; The Park and the Town, pp. 308-11,373;
The Architectural Press, London.

2. Ibid., p. 284.
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CITY ENVIRONMENTS

The primary purpose of this. chapter, which draws on selected liter-

ature related to theory and practice in urban planning, is to show how

open space’systems can improve conditions for people in cities. 1In taking
the point of view that the physical structure or layout of cities is a
significant determinant of the satisfaction of their residents, it must be
acknowledged that there is a danger of ignoring many social and economic
factors which may be more fundamental to judgeménts by individuals and |

groups of the priorities most important to theml. FPor this reason, this

" chapter, and indeed the report as a whole, is infended to bring forward

ideas for discussion and consideration, particularly by the people who
stand to be most affected by any changes to the physical environment of

Humphrey Rivulet, rather than prescribe what should or should not be done.

Since the report is a particular application of open space system
concepts, i.e., to an urban stream, the chapter's ﬁhird' section is devoted.
to principles of catchment management in an urban context; as proposed in
reéent literature. This discussion may provide starting points for further
investigation of techniques which could be adopted in Glenorchy, if it is
accepted that limitations to the volume of runoff to the Rivulet from the

urban area is a desirable and feasible.aiﬁ.

CITY LAYOUT AND ACCESS TO FACILITIES

Present day urban milieux ... are unfit for human'lifé. The
Housing Foundation will exert every effort to make Tapiola Garden
City into a housing district protecting man, his home, life, rest
and recreation. A good and safe environment must be proviged for
children to grow up in.... Traffic may not dominate here.
This quotation,from a leaflet distributed to prospective home buyers in
the new town of Tapiola, Finland, reflects the concern of many people
involved in urban design about how well existing town environments cater

for their residents and how improvements might be made. The car, in
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particular, is the focus of much attention. 1Its use has become so wide-
spread that road systems are powerful determinants of many city layouts,

connecting every home to all parts of the city, and beyond to other towns

and the countryside. The advantages, notably in terms of personal mobility,'.

have proved very great, but significaht problems have emerged as well.

Conflicts arise, for instance, because the road system is mulﬁi-
functional. An example common in.Australian cities, including Glenorchy,
is the predominantly residential street which not only provides access for

. its residents, but is also a through route for cars on longer journeys and
for heavy vehicles. Residents have to suffer noise and exhaust fumes;
parents must be constantly watchful to ensure that young children do not
cross the rocad or run on to it in front of relatively fasﬁ traffic while
playing. This sort of situation can also result in restrictions on
freedom of movement, independence, and activities for both adults and
children, since parents may have to allocate time to accompany children to
and from school, playgrounds, and friends' homes. All people moving about
in urban areas commonly experience difficulties where the path system is
built alongside roads and is discontinuous, so that the pedestrian must
give way to vehicles at intersections, except where special prowvision is
made in the form of zebra crossings or traffic control lights. Aan
Australian author, Hugh Stretton, is amongst those in tecehf years who
have been critical of conventional suburban layouts for these reasons. He.
pointed out that, whereas design of residential areas is largely determined
by the road system for the benefit of commuters, the people most affected
are the larger number of women, children, and the aged whb spend most of

3
the working day within the suburb .

Many plans designed to make urban areas safer and more convenient for
pedestrians, cyclists, and children have been implemented in various
.cities throughout the world. These range all the way from partial
solutions‘sgch as cul-de-sac ‘street arranéements, which exclude through
traffic4, to suburban and town-wide path ahd bicycle-track systems
independent of most of the road network. Pedestrian precincts in shopping
centres (malls) are now commons. In some cases, as at Cumbernauld,
Scotland, they operate in conjunction with paths connected to the town
centre. Similar principles are being followed in the construction of
the new centre of Tuggeranong, Australian Capital Territory, where

"major movement" throughout the urban area is planned by use of networks
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of trails for pedestrians, cyclists,
and horse riderse. Within the Hobart
region, the Tasmanian Government
Housing Department's developments

are providéd with a system of

paths which is largely off-street,
while at least one private developer

is building a sub-~division with

elements of ﬁhis concept included
(Maps 4, 5 over page). It is
probably too early to evaluate the
Housing Department's work7, al-
though apparently there has been

resistance in some estates from

householders who feared that their

privacy was'lthreatened. This Pa ., Cunbernaclsl

eventuated because the main living

areas in their homes, orientated

inwards towards parfs of the path system, faced similar houses across a
narrow expanse of public land reserved for paths. In any case, resident

satisfaction with internal access in centres such ésJRokeby might be

- difficult to assess, as the urgent problems there seem to be a lack of

elements of community infrastructure and poor transport arrangements

beyond the area for residents without continual access to a car.

Bikeways are currentiy receiving attention in many countries,
including Australia, where systems are either being constructed or

reinstated in Melbourne, anberra, and Adelaide and the sale of bicycles

. is increasing dramaticallys. Parts of the Hobart region aré hilly and

unsuitable for bicycles; much of Glenorchy, on the other hand, is
particularly suitable. A retailer in Moonah, within the City of
Gleﬁorchy, reports a 300 per cent increase in bicycle sales'iﬁ the last
Year compared with sales about five yeafs ago, and these are mainly for
adult use9. Yet there are no facilities for these riders in the Hobart
region; they must cémpete unfavourably with faster traffic. Ample
literature is availableion'principles of design fof bikeways both in new
and existing urban areaslo. It can be expected that bicycles and other
small, slow vehicles will be an increasingly important means of access

in cities as the costs of motoring rise.
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Map 5 Layout of part
of a private residential
development in the Hobart region. |In this case paths
connect the closed ends of cul-de-sacs, and can be lit at
night by street lamps at the end of each cul-de-sac.
(Redrawn from plan supplied by Jennings industries Ltd)
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Some of the benefits which can arise from positive planning for
alternative modes of movement to motor véhicles in urban areas have
been outlined previously (Introduction, pp. 1, 2). Others, attaching
particularly to more or leSS'separatevopen'space systems, include a
closer integration beﬁween many utilitarian and leisure activities,
allowing some purposeful events of the daily routine like shopping and
school journeys to have connotations of pleasure, interest; breathing
space and rest (for adults and children), and playfulness (for children
particularly) when moving through the built environment. Further
advantages more specific to recreational opportunities and landscape
values are treated in following pages. Increased safety from the danger
of road accidents should be emphasized. During the 1960's, deaths and
serious injuries amongst pedestrians and cyclists increased greatly in
both Britain and the United States, and "the likelihood of a child
between the ages of ten and fourteen being killed or maimed doubled"ll.
By contrast, Clarence Stein, co-planner of Radburn, New Jersey (1928-29),
which included a footpath system within an open space layout, wrote that

in the suburb's first twenty years, two road deaths were recorded : an

- incidence well below that in most other conventionally designed housing

estates in North America;z. With regard to social values, Paul Ritter
carried out research in Britain comparing Radburn-type developments with
others. One conclusion was that roads discouraged social contact within
residential areas, but "where walking becomes more fféqpent ... friendships
start more frequently and loneliness is likely to be a rarer event"l3.

The same author also gave a summary, backed by evidence from independent

research, of the positive relationships between walking and good health14.

In conclusion to this section, two points are made. Firstly, to plan
comprehensively for improved pedestrian access between homes and urban
facilities is subject to fewer constraints and should be less costly if
incorporatedvinto the initial stages of developmént, but there are many
opportunities in established areas as well. We maintain that Humphrey
Rivulet is a case in point, and could be developed as an open space
"corridor" which has as one of its main functions convénient access
routes within central Glenorchy and Merton. To implement the system,
however, is merely a start since it would assist a limited number of
households. Other opportunities to widen the rangé_of the system or
to begin fresh systems undoubtedly exist as well, but better access for

many more people would be best served if opportunities were sought
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whenever alterations afe made to the existing city structure, e.qg.,
plans for re-routing traffic to relieve.congestion, re—éoning, building
of shopping facilities. In short, we are arquing that the principles
under discussion related to urban access ought to be a normal input to

all planning thrbughout the Hobart region.

Secondly, the application of such concepts should be carefully
researched in the local context before plans are finalized. Planners
themselvesvdisagree over the best ways of coping with the conflicts be-

15 .
tween man and motor . Schemes must meet needs realistically : any form
of open space system for instance, runs the risk of being a desert bereft
of people if it does not relate to established or emerging patterns of

behaviour.

RECREATIONAL OPPORTUNITY AND LANDSCAPE QUALITY

It is precisely the specialization of functions which upsets the
equilibrium of man in the modern city... Planning for recreation
should be enlarged from compensatory or defensive zoning to planning.
for comprehensive purposes of higher environmental quality
everywhere...a landscape should be useful and beautiful at the same
time...1 ' A
The amount‘of literature related to recreational needs in urban areas,
assessment of demand, and supply of facilities is vast. In this section
- only a few key issues relevant to public open space needs in the context

of the aims of this report are discussed.

Recreation is not an experience which can be classified as exclusive
of other activities. It is distributed across complex patterns of
behaviour which include "the interdependent realms of active recreation,
creative and educational interests, informal socializing, and diversionary
activities"l7. These pastimes involve not only formal public facilities
like parks, sportsfields,. and libraries, but the commercial leisure
environment, the informal setting of the streets, the open spaces of the
townscape and its region, and the home. It follows that city layouts
should not adhere to a rigid dualism between places for recreational and
utilitarian functions. The whole townscapeAwould best suit its resident's

needs if it was both recreational and utilitarian at once.
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A system of linked open spaces, some primarly .for outdoor leisure activities
and others combining essentially utilitarian functiohs such as shopping with
casual reiaxation and play would seem to fit this concept very well. -

Some cities in Germany such as Stuttgart evolved a tradition of linked

open spaces during the nineteenth century and have continued the policy

into the present centuryls. Many other examples of such systems in various
parts of the world could be cited, while the towns named in the previous
section, in connection with access to urban facilities in general, also

*
demonstrate some of the concepts involved.

Access to recreational résources is also improved by linkages between
open spaces, whereas in many cities people have experiénced the situation
where they are forced to drive to a nearby park because a freeway cuts
residential areas off from the parkland. Thevneed for recreational areas
within convenient,.safe walking distance of homes always exists at least
for children, the aged, and those without cars. Moreover, larger numbers
of people may place heavier demands on local facilities as motoring becomes
more  expensive. It seems that this trend has been evident in the United
States for some yearslg.' A British Study acknowledged that "at the city
scale of development it is essential to achieve a continuity of readily
accessible open spaces and recreational areas"zo. Thét report's schematic
representation of such an-arrangement is shown below "(Figure 1). This
approach effectively creates an open space system with- linear connections
between larger nodes of parkland, thus providing access for many more
people than Whén parks are encircled by roads. Advocates for a reserve
along streams of Melbourne's Koonung-Mullum valleys, which was planned
to incorporate aréés catering for a diversity of interests at different
points, claimed that 1000,000 people could live within walking distance

of the park system; three times more than with a squafe, centralized

facilityzl,[

* For additional examples and further discussion, see: RUSSELL, J.A,

1976; The Function of Parks and Open Spaces in the City: a Literature
Survey and an Application to a Project in the Hobart Region; unpublished
Working Paper, Environmental Studies, University of Tasmania.
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Figure | A sequence of linked recreational
spaces for a city. The aim is to improve -

accessibility.

(Redrawn from: MINISTRY OF HOUSING AND LOCAL
GOVERNMENT, 1967; Central Lancashire: study
for a City, p. 65; H.M.S.0., London)



The quality of open spaces is aISO‘important,.as people are -7
generally not attracted by featureless opeh areas. On land which has
already been cleared, and perhaps cut and filled, the only solution is

good design to create interésting spaces of varying types according to

25

function, but this requires finance as'well_as,expeftise. It would seem

better to retain natural topographical features in the first place. 1In

’ . ; . 22
a study of non-use of playgrounds in the United States, Whyte found

that where natural areas were retained in housing developments, children

used them intensively.

Such strips of land have effects on People's‘perception of-the city.

Responding to a survey, residents who never used the pedestrian system

in Hughes, Canberra, either by choice or because they lived too far away

from it, nevertheless said that suburbs with green spaces running through

them "looked or felt good"23, If natural features like creeks, ridge

tops,'belts of'indigenous vegetation, and rocky outcrops can be kept, the

built environment may take on a unique identity or imageability,

. 24 s 3 .
contributing to a strong "sense of place” in the minds of its people.

The likelihood of this occurring is enhanced if treatment is carried
through consistently, to the point where man-made elements fit into

the landscape rather than subdue it.

The tépographical elements of the Hobart region are ideal'fbg
application of these principles, especially the many émall creéks and
rivulets which flow through built-up areas to the Derwent (Map 2, p.4).
Yet little use has been made of them, and the qualities of all too
many'afe being lost as a result of piping or concrete channelization
as éubfdivision occurs. VTﬁere are exceptions,including someAwithin
the City of Glenorchy,where sections of a feﬁ streams are being
treated as a focus of interest in reserve areas. Most current
development plans for land which includes é'small'watercourse, however,

appeér to assume the need for piping at the outset.. Techniques in

operation in other cities, as explained in the following pages;.Show that

this result can be avoided.

URBAN CATCHMENT MANAGEMENT

The circumstances which lead to neglect of streams and often to

major engineering modifications are common to many urbanized catchments

‘throughout the world. A large number of interacting factors contribute.
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Plate 5 A relatively rare instance of use of a stream for
landscape effect in the Hobart region. |In this case a
grassed verge and trees around New Town Creek provide a
scenic edge along section of Lenah Valley Road.

Plate 6 Part of Barossa Creek, Glenorchy, within a tract
of public open space. The landscape value of the water-
course has been lost as a result of piping, undertaken to
overcome flooding of the urban area.
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Those operative up to the present in the case of Humphrey Rivulet
are discussed in the historical segment of the next chapter (p. 53ff.),
while this section deals with some of the main factors involved as

well as preventative measures available.

All streams are susceptible to flooding, but urbanization of
catchments usually results in floods of increasing frequency and
severity. A study of 33 catchments in the Houston Metropolitan area
of the United States, for instance, showed that in a catchment with
35 per cent impervious surface (arising from building and paving, such
as roadworks), the magnitude of a two-year flood rose by a factor of
nine, and that of a fifty-year flood by five, as compared with pre-urban

25 . o s .
conditions . Another U.S. report identifies three important factors

contributing to this type of effect:

l. Impervious areas increase the natural rate of surface runoff;

2. Gutters and stormwater drains carry flows at much higher
velocities than natural watercourses;

3. Natural stream channel capacities can be reduced by flood
plain development, enclosure of flow in stormwater drains, and
aggradation of the channels by increased sediment from the
construction phase of urban development.26

Plate 7 Clearing of land at the edge of a stream and location of
a stormwater outlet on the bank, resulting in increased sedimentation

in the stream and consequent reduction of channel capacity for flood
containment. The picture was taken at a site on Humphrey Rivulet.



28

Once flooding has worsened, city authdrities are compelled to
respond. The standard response is channel improvement, such as
straightening the coufse of the stream to dispose of floodwaters more
quickly, followed by more extensive artificial channelization when the
situation deteriorates later, as is often the case. These solutions
amount to treatment of the effects of urban development. Design of works
is usually purely functional and not particularly compatible with
recreational and aesthetic values. Nevertheless, methods which are more
‘visually attractive can be used (see Figure 2). Other techniques, such
as construction of levee systems, floodways (diversion of some flow to
storage areas), and the use of small dams on creeks are summarized in
the Northern Melbourné Waterways Study27. The environmental pros and

cons are presented in each case.

Another range of possibilities lies in the treatmeﬁt of the causes
of flooding, an approach implying catchment management aimed at preventing
additions to peak flood flows in streams from urban runoff. The most
radical application of this principle, suitable for new urban development,
presupposes the ideal of maintenance of the natural hydrologic cycle of
the watershed in question. A method was implemented in the Wissahickon
Valley outside Philadelphia.28 Prior to planning, six factors judged
important to the objective were used to map the catchment (such as forest
.cover, per cent slopé, and 170 year flood plain). A composite map- of
ranked values then provided a basis for decisions about a locatioh énd
intensity of buildingbwhich would not disturb the functioning of the
hydrologic cycle. The consultants working on this project later refined
their technique to include a "Cover Model"zg. The model ailowed computation
of the permissible proportion, in each four acre grid of a development
site, of the impervious'surface area compatible with the land's natural

capacity to cope with runoff.

Comprehensive planning of this type is applicable to as yet undeveloped
catchments, but many methods designed to decrease the amohnt and rate of
discharge to flood flows in streams can be used in the further develépment
of catchments which are already partly urbanised. Impervious surfaces like
roads need not be as wide as is common in Australian residential streets,
as traffic in most. is nbt heavy; in any é;se, it is desirable for safety
that vehicles should travel slowly. Paths and driveways can have joints

through which rainwater can penetrate. 1In the United States a permeable
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Figure 2 Three ways of handling modifications to stream channels
when additions to peak flood flows from urban runoff aggravate
flooding.:‘.*Each- has been suggested as a means of retaining the visual
and recreational potential of urban streams.
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Boete L . .
I. Paving with rocks, preservation of a flood plain.
(Redréﬁ%—fromz-BONHAM, A., 197h4; Urban stormwater drainage
planning and environmental design, Royal Australian Planning
Institute Journal 12, 86-89) '

2. Stone lining and
planting, a concept
suggested by the late
Ellis Stones for streams
in Melbourne. .
(From: PRESTON INSTITUTE
OF TECHNOLOGY, SPECIAL
PROJECT COMMITTEE,1975;
Northern Melbourne
Waterways Study, p. 24;-
Preston Institute of
Technology Press)

3. Piping combined
with landscape
treatment.  The buried
pipes take some of the
flow during floods,
while low flow is
accommodated by the
turfed channel above.
This method is
currently under
investigation by the
Housing Department of
Tasmania.
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Plate 8 Concrete lining of banks, New Town Creek. |t would be
unfortunate if all urban streams were treated in this manner,
since the process tends to create visual uniformity in the built
environment.

L] v
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Plate 9 Concrete paving, rock lined banks: a more interesting
solution for the bank areas, but as Ellis Stones pointed out it
is ""easy to make rocks look as bad as concrete. You have to know
how to handle rocks. It's like a work of art.'" (Quote from The
Melbourne Times, 19/6/1974).
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bitumenous concrete suitable for hard surfaces, inc%pding roads, has been
tested successfully for rates of rainfall up to 8 inches per hour30.
Parking areas can be grassed over a firm but porous base. Extensivev
concrete kerbing and guttering is not necessary, and turfed or otherwise
vegetated swales as substitutes will both reduce and slow runoff. Rain-
water can be stored in tanks and ponds, for use on the propefty later or
for‘release at a controlled rate. Layout of the road system and homes
can be‘designed to fit the topographical characteristics of a site and
retain some of its natural features, thus taking advantage of the land's
capacity to absorb runoff. Cluster and medium density housing projects
are well suited to this treatment, using landforms like natural drainage

lines for open space purposes.

Reviewing hydrologic design_in urban areas in the United States,
Aitken reported ﬁhat acceptance of the premise that urbanisation must
unavoidably increase volume and rate of peak runoff was being ¢halienged.

In support of this conclusion, he cited the instance of a consultant
engineer in Texas who was contracted to design a drainage system for a
satellite city covering 20,000 acres,_zi}?gpf utilizing underground storm-
water pipes at all. A M;;ylaha'biénning ordinance does not allow developers
to increase the magnitude of recorded floods, while land under development
is controlled to reduce sediment transport and consequent siltétion in

streams.
CONCLUSION

Planning and development control in urban catchments in the Hobart
region aimed to reduce runoff would save future expenditure needed to
correct ﬁhe consequences; i.e., flooding and erosion,of mismanagement.

In addition, the streams could form a basis for linear reserves and be
segments of open space systems. Precedents for valuing urban waterwgys
as recreational and landscape resources already exist in many countries;
in Melbourne for several years many community groups have been advocating
treatment of the Yarra River and creeks throughout the suburbs in this
fashion. At present, parkland throughout the cities and Municipalities

of the Hobart region is scattered and not easily accessible to many

residents, particularly children. Nor is it integrated into the urban

structure in ways which could improve access to other facilities.
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The advantages of linear reserves in general, as summarized below by Whyte

are equally valid for stream reserves of the type proposed in this report

for Humphrey Rivulet:

7.
8.
9.
10.

11.
12.

13.

14.
15.

16.

17.

Per acre...linear strips are probably the most efficient form
of open Space...when they are laid along the routes péople
travel or walk, or poke into the places where they live, the
spaces provide the maximum visual impact and the maximum
physical access. The linear concept...provides us a way of
securing the most highly usable spaces in urban areas where
land is hard to come by, and, in time, a way of linking these
spaces together. '

See GANS, H.J. 1972; People and Plans, Ch. 3. Urban vitality and the
fallacy of physical determinism, pp. 30-40; Penguin Books, Ringwood,
Victoria.

Quoted in: RITTER, P., 1964; Plannlng for Man and Motor, p. 144;
Pergamon Press, Oxford. ‘

STRETTON, H., 1970; Ideas for Australian Cities, p. 73; Griffin Press,
Adelaide.

It has been suggested that many Australian suburban streets which carry
a low traffic flow could be closed at one end to capitalize on this
potential. .

See: KORNWEIBEL, R.C., 1972; Open Space in Urban Australla, p. 9;
publisher not stated. ‘ :

BISHOP, D., 1975; User response to a foot street, Town Planning Review
46, 31-46.

McCOY K., 1975; Paradise found at Tuggeranong, Landscape Archltecture
65, 51-58.

Personal communication: Mr. J. Olding, Housing Department of Tasmania.

FEROS, V.G., 1976; Bicycling for Brisbane - a Plan, Planner |, 8-21.

Personal communlcatlon.

For example, see: :

(a) FEROS, V.G., 1976; op.cit.; p. 15.
(b) DUEK-COHEN, E., 1976; Slow Ways for Transport, p.l149-53, in:
Australian Government Habitat Task Force, Habitat Australia 1976,
. Australian Government Publishing Service, Canberra.

BENDIXON, T., 1974; Instead of Cars, p. 56; Temple Smith, London.

STEIN, C.L., 1966; Toward New Towns for America, p. 41l; Massachusetts
Institute of Technology Press, Massachusetts.

RITTER, P., 1964; op.cit., pp. 27-31, 225,

Ibid., p. 38. ‘

See, for example, comments on pedestrian-vehicular separation in :
ALEXANDER, C., HIRSHEN, .S., ISHIKAWA, S., COFFIN, C., and ANGEL, S.,
1971; Houses generated by patterns, p.102; in: Lewis, D. (ed.),

The Growth of Cities, Wiley-Tutor Science (Garden City Press Ltd.,
Letchworth).

GLIKSON, A., 1971; The Ecologlcal Basis of Planning, pp. 28, 29;
Martinus Nijhoff, The Hague.

PLANNING WORKSHOP PTY. LTD. and P.A. MANAGEMENT CONSULTANTS PTY. LTD.,
Implications of community centre development, 48-126, in: Department
of Tourism and Recreation, Leisure - a New Perspective, Papers
presented at a National Seminar in Canberra, 22-24 April 1974,
Australian Government Printing Service, Canberra.
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Aerial photograph of Humphrey Rivulet and environs.
The symbols S1 to S4 indicate the sites at which samples of

water were taken for microbiological analysis. Results are
discussed on p. 9l.




3 -

3 I e
s e
Il B B .

ForEST ZONE
i
\
£ ol v |
| s N JiliekFT |
\/ LIGHT I~ TRy ' '| Lot | I
e 8 ) A &
/ * g 1
WA‘TER \ ) ' ‘_,‘QFIT o :'.j.'
< CATCHMENT \' INOUSTRY }
47:$zn(vzs e

INDUSTRY _

.

T
4

i

LEGEND

{ \ PuB it OPEN SPACE

— ——

5 \\\\\\\\\\\ PuBire. OPEN SPACE - 1976
* PueiC LRAND AND BUiLOINGS

G778 REGIONAL SHOPPING CENTRE

A\

HEAVY
FOREST /NDUSTi)-f)

ZonNE

Eod 8ws/mnESS AND COMMERCE

Do MESTIC INDUSTRY

OTHER AREAS ' NORMAL RESICENTIAL

= 'y

Map 7 Drawing from the City of Glenorchy Zoning Plan (I964) showing
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purpose, however, was not acquired as sub-division proceeded (see
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HUMPHREY RIVULET AND ENVIRONS

The purpose of this chapter is to summarize some social and physicai
characteristics of Hﬁmphrey Rivulet's setting. 1In additidn, we try to
show the interactions over time between man and the place he has settled.
This is done with'a principle in mind: that careful management.of the
land in man'svinterésts, and of the Rivulet in patticular, presupposes
knowledge of both community néeds, which can change, and the functioning
of the natural Systems which formed and continue to maintain the presént'

physical environment.

THE URBAN SETTING
Population, transport, and housing

The mixed residential, industrial, and commercial area of Glenorchy
in the vicinity of Humphrey Rivulet continues to be a regional centre
for the largér area administered'by the City of Glenorchy. There were
41,666 people throughout the city in 1971, but preliminary results from
the 1976 Australlan Population Census indicate a population decllne of

O.lO per. cent annually.l

In 1971, of the people living w1th1n the census collector's
districts adjacent to Humphrey Rivulet, 56 per cent had been re51dent
for at least five years. Only one tenth were born overseas.  Sixty-
ninexper cent 6wned or were purchasing their homes. Most houses were of
timber construction, and many had been built and owhed originally by the
Tasmanian Government Housing Department. Residential premises rented
privately and by the Housing Department were approximately equal in

number.

'Ninety-two per cent of the labour force were wage or salary earners;

of these 40 per cent were tradesmen, production process workers, and

* Full results from the 1976 census are not yet available.
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labourers. Women made up one third of the labour force.

Approximately 16 per cent of households did not own a vehicle;

-a further 52 per cent owned one. It can be inferred that nearly one
sixth of families were entirely dependent on public transport, apart
from assistance from friends with cars. It is likely that many womsn
without'employment were in a simila; position throughout. the business
week, since family cars are often driven ts the work place of one
member of the family d;ily{ Dependence on public transport currently
means travel by bus or taxi, since there is no longer a passenger rail

service within the Hobart region.

Despite the fall in population, the number of occupied private
dwellings throughout the City of Glenorchy increased by 10.7 per cent
since 1971. Presumably the increase reflects the Hobartiregional and
Australia-wide trend tswards a lower number of occupants pér dwelling,
so that there is still.a demand for new housing. Relatively few homes
are being built within'the study area, except in smali sub-divisions
adjacent to the Rivulet at Merton, but there is little further land
available for new housing'within the catchment. On the other hand,
some young'familiés have been left a home‘near central Glesorchy by
parents, while others are purchasing old homes there because théy tend

to be cheaper than in other areas closer to Hobart.

Redevelopment in the form of flats and home units has also occurred,

but rising costs have recently contributed to high rents and sale
prices, with a consequent fall in demand. 1In ﬁhe event of improvements
in the Tasmanian economy it could be expected that pressures for this
type of residential development in the vicinity of the kivulet would
grow. Such a future is likely because the area is convenient to the
Glenorchy business'céntre and is only 8 kilometres from Hobart, where
many entertainment)'commercial, and administrative functions are

centralized.
Effects of future development on the Rivulet

If this change in the pattern of building does eventuate on a
fairly wide scale, together with a probable tendency towards higher
density construction and an increase in paved surfaces to lessen

regular maintenance,_thefe is little doubt_thét Humphrey Rivulet will
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Map 8 Distribution of average annual rainfall over the catchment
of Humphrey Rivulet; isohyets in mm.
(Source: Staff of Bureau of Meteorology, Hobart)
Table | Monthly rainfall (mm) as recorded at Tolosa St. Reservoir

between 1898 and 1972.

(Source: Bureau of Meteorology, Department of Science, 1975, Climate

of Hobart; Australian Government Publishing Service, Canberra)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Average 47 45 48 64 55 64 63 60 62 74 59 61

Wettest

month on 145 172 163 326 278 236 151 199 160 215 148 145
record _ : .

Driest
~ month 5 5 9 0 y - 8 8 16 15 12 7 3
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fail to cope with the extra stormwater drainage during some periods
of prolonged and intense rainfall. Nearby creeks carrying stormwater ;tx
(Barossa Creek, to the south, and hittlejohn, to the north) have no
excess capacity and in fact have causgd more damage from floodiné
than Humphrey Rivulet in recent years. Part of the flood flow in
Littlejohn Creek is already diverted to Humphrey Rivulet downstream from
Brent Street by pipeline. The engineer who advised this measure in 1967
also commented on a need to plan for the future,.and assumed that the urban
sections of all three streams would be "properly channelised and paved
more or less like the Hobart Rivulet“?v In the case of Humphrey Rivulet
there seems only the one alternative to such an expensive solution,
v.i.z., the prior application of planning and construction measures
which are designed to restrict the amount and velocity of runoff leaving
individual properties or sub-divisions, as explained in the previous
chapter. In assessing the impact of development on the drainage system,
an added factor is probable expansion of the business district and
industry, involving further runoff problems as large buildings and

car parks replace residential allotments.
THE PHYSICAL SETTING

Climatic conditions

The weather conditions which affect Glenorchy and contribute to
changes in the Rivulet's flow characteristics are déscribed in broad
terms as maritime temperate, in accord with prevailing mild summers
and cool to cold winters.3 Rainfall in the catchment is usually'fairly
evenly distributed throughout the year. Nevertheless, considerable
variation in monthly averages together with significant differences in

the distribution of rainfall over the catchment can lead to flooding

(see Map 8 and Table 1 opposite).

Through the urban area, the Rivulet must carry runoff from its
mountain catchment, where average precipitation is highér than on the
plain. Flow is also augmented by melted snow from the heights, partic-
ularly during winter and spring. The most critical period with regard
to flooding, however, usually occurs in the warmer months when moist
easterly air streams sometimes bring heavy rain, expecially to the

upper catchment.

Hot dry days towards the end of summer often contribute to the
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Plate 10 The landscape of Humphrey Rivulet, Glenorchy, and Merton

from the slopes of Mt Direction, on the eastern side of the Derwent, after
winter snowfalls on the Wellington Range. The urban study area is situated
on the alluvial fan (shown below:?) built up from rocks, soil, and other
debris carried downstream and deposited by the Rivulet.

”«mﬁ‘v’eg Rivulet
' Va.//eg of

i Knighti Creek
A MT WELLINGTON } /

i
=S 1271 A MTARTHUR ] /

\\/\, /128 | /

RIVER DERWENT

Figure 3 Schematic drawing of the major landforms shown in Plate |0.
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11ke11hood of wildfire on” the forest slopes and on hllls fringing

the suburbs ‘The risk increases when exposed slopes are subjected

to northerly winds: Some homes at the top of Tolosa Street suffered
in the widespread fires of 1967. The contlnuousvurhen area around

the Rivulet is probably now free from fires originating in the forests
because of the buffering effect of large cleared areas, such as the
Reservoir Park. Brlgades within the Hobart Spec1a1 Fire Area also
carry out controlled hazard reduction burning in some sectlons of the

upper catchment ? a potential hazard for some more.lsolated homes near

bushland undoubtedly remalns, while areas w1th1n the suburks are at risk

_where property owners fail to clear thick grass and weed near buildings,

as is the case at several locations along the Rivulet.
Topography, vegetation, fauna

The lana around Humphrey Rivulet is part of a compact, beautiful
landscape which would be hlghly prized as the setting for a city anywhere

in the world. |

The bulk of the urban area is situated on an alluvial fan, a plain
which owes its origin to soils and rocks carried down by the Rivulet
from the foothills and mountains of the Wellington Range. The fan is
bordered’on the east by the River Derwent, and from the river. edge slopes.
to a point about four kllometres inland, at 130 m above sea level. The

apex of the fan is just below the Tolosa Streetheservoir. Upstream, the

. country within the Water Catchment Reserve is rockier, rising steeply to

the mountains heading the twin valleys of the Rivulet and Knight's Creek.
The sources of the streams are five kilometres from the Reservoir, at an-
altitude of 900 m. '

Man;s activities in the upper catchment have always been restricted
by its ruggedness. Most of the land is unsuitable for agriculture;
building would be expensive even in the few areas where the terrain is
suitable because of current limits to the height of thefreticulated water
supply and the difficulty of extending the sewerage system. In 1945

the Water Catchment Reserve was proclaimed a sanctuary under The Animals

" and Birds Protection Act 1928.

Glenorchy is fortunate in having such a large reserve for water

catchment purposes, not only because of the protection the valley gives
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Plate |1 New homes under construction in Merton, across the Rivulet
from the grassed land of the Brent Street Playground. The retention of a
stand of eucalypts (within another small reserve on the Rivulet) promotes
the impression that the residential area fits into the wider landscape with
some harmony, rather than destroying the relationship between the site and
its surroundings.

The tall trees in the reserve are a mixed stand of manna gum
(E. viminalis), blue gum (E. globulus) and stringybark (E. obliqua). The
smaller trees on the near side of the Rivulet are mainly willows (Salix spp.)

Plate 12 By contrast, a view across the Rivulet from another part of
Brent Street playground shows how the clearing of vegetation and building
on a denuded skyline (top left of picture) results in a much harsher envi-
ronment visually. People in these homes probably also experience greater
climatic extremes than if shelter belts of trees had been left. There is no
shade in summer and the hillside is exposed to cold westerly winds in
winter.
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to the quality_of urban water supplies and the controi that its

forest exercises over runoff to the Rivulet, but also because of its
landscape and potential recreational §alue so close to the city centre.
Public access from Glenorchy is not permitted, but pressures for
access may grow; as they have "in the case of water catchment land near
‘cities in other parts of the world. If the Council does eventually
develop more parks modelled on the Tolosa Street Resérvoir Pérk,'for
instance, it WOuid seem essential that access to the wider reserve be

controlled so that its steep slopes remain protected against excessive

erosion.

The range of botanical species growing in the Water Catchment
Reserve is wide. Gullies and lower slopes are genérally covered with
eucalypts'adapted to damper conditions, suéh as sfringybark (E. obliqua),
blue gum (E. globulus), and swamp gum (E. ovata), together with smaller |
trees, shrubs, and grasses. Rainforest species, dominated by myrtle
(Nothofagus cunninghamii) , grow in small sheltered_péckets. Stony
ground, particularly on ridges where the soil is not deep, supports
vegetation usually associated with well-drained sites .in Tasmania, like
the white peppermint (E. pulchella, formerly E. linearis). Above 800 m
there are eucalypts able to withstand colder conditions, 'including snow
and ice. Tasmanian snow gum (E. coéciféra) is one such tree, and low

sub-alpine. shrubbery grows on'the rocky ground.

In the continuqus built up area, development has left only small
isolated stands of inéigenous vegetation, mostly along the RiVulet. In
Merton, eucalypts'of different species (E. obligua; E. viminalis,

E. ovata, and E. globulus) grow together in the deep alluvial soil. The
Qariety 6f smaller\trees and shrubs which grow beneath the gums and
commonly line thé RiQuiet banks and channel is quite extensive, includ-
ing some which are usually associated with wet sheltéred positions and
others with dryer exposed conditions. Many seem to be serving the
useful function of slowing down processes of bank erosion, especially
where they grow in looser'soii and gravel. Blackberries havé infiltrated
most of the mqfe open sites. Clearing for building has recently
resulted in the loss 6f many trees; where they remain, the contrast
between the urban environment and the timbered hills is softened. A
walk to the edge of small stands of trees can give a sense of enclosure

that is very different from experience in the suburban streets. Usually
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Plate 13 Manna gums (E. viminalis) on undeveloped land
adjacent to the Rivulet between Brent and Bowden Streets.
This area, surrounded by homes and industry, is less than

a quarter of a kilometre from the Glenorchy business centre,
yet is quiet and secluded. It is also used by children

as a play area and as an access route, and fulfils an
important function in protection from floods as it is a
flood plain (see text p.3%3).

S
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many bird calls are heard. Towards central .Glenorchy below Brent
Street the only stand of eucalypts (E. viminalis) gives a similar
atmosphere on vacant land. Apart from whether indigenous trees are

the best means of vegetative_control of erosion, pollution, and
climatic conditions, the desirability of'replanting some areas with
them is largely a matter of taste. Our feeling is that some sensitive
siting of large euealypts, for instance, could help promote in people's
experience a sense of affinity between the suburbs and the wider land-
scape without detracting from Glenorchy's urban character. The same
measure could_also create a "corridor" for birds, which can be

a source of pleasure for many people.

No formal recording of wildlife communities has ever been under-
taken in the Rivulet catchment, as far as we are aware. We can only
assume that a full range of species suited to habitat conditions in the
upper catchment are present in that area. Within the urban area, we
saw children catching small native fish (Galaxias maculatus) close to
where the diversion pipe from Littlejohn Creek enters the Rivulet.

The presence of these fish probably implies that other aquatic animals
lower in the food chain are also present, including invertebrates and
micfo-organisms. It is regrettable that time did not permit us to
sample aquatic organisms in the Rivulet as we might have learned much
about the Quality of its water in the urban area by inference from

species diversity and pbpulation numbers.
Evolution of the landscape

The forces which lead to the development of Glenorchy's physical
environment represent complex interrelatibnships between climatic
conditions, geological processes, vegetation, and animal life. The
account below is vastly simplified, dealihg almost entirely with
climetic and geological variables, and with inferences from geomor-
phological principles derived from studies of similar streams to the

Rivulet elsewhere.

Approximately 150 million years ago the terrain was low. Its
surface layers consisted of'sediments, previously deposited by the
action of wind and water. Into lines of weakness in the sediments,

molten material from deep within the earth rose under pressure.



Map 9 Geology of Humphrey Rivulet and environs (adapted from Departmént
of Mines, Geological Atlas, 83125 Zone 7, Sheet No. 82)
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Sometimes the volume of fluid was sufficient "to float off whole blocks
of overlying rock, and spread into the vacatedAspace.“5 It cooled to
form extensive sheetszef dolerite rock (bluemetal). Despite long periods
of erosion, much of the resistant dolerite remained,6 as it does today, .

capping the range and peaks around the upper valley of Humphrey Rivulet
and many of the slopes.

The next major geological phase, the occurrence of widespread
fault movements between twenty-five and seventy-five million years ago,7

determined the structural units of the present landscape. Along fractures

~in the earth's crust, there was relative movement of land masses.

Mount Wellington is the dominant feature resulting from uplift

movements in the Hobart area.

"In comparison, later disturbances such as the volcanic activity 4
which sent lava flews down some streams to soiidify as basalt rock (like
that beneath Elwick Raceeourse), had only a minor influence on the
topography. Otherwise, processes of erosion and deposition of sedimentefﬁz
common today have been the main agents of modificafion of the uplifted ‘A
blocks and the coastal plain. The intensity of these processes, however, .
varied with changes in climate and sea level. Erosion, for example,
produced scarps with free faces on the dolerite blocks.®8 Subsequently,
severe frosts end periglacial aetivity resulted in accumulations of
worn rock debris (talus, often called "ploughed fields" or "potato

fields") towards the foot of slopes.?

The courses of the streams draining excess water (runoff) from the
mounﬁains after rain often followed fault lines, as did Knights Creek.
Humphrey Rivulet, on the other hand, followed a contact zone between
dolerite and the older Permian sediments (such as limestone, quarried

near Lime Kiln' Gully Reservoir).

The alluvial fan is probably underlain by a dolerite spur which
was eroded by the Rivulet.1® The later climatic changes which helped
produce talus fesulted in periods when up to one fif;h of Tasmania
was covered by ice.11 Although glaciation did not occur in the catchment
of Humphrey Rivulet, vegetation was sparse and the stream vigorous. Soil

and rocks were loosened, carried by the Rivulet, and deposited to form.
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Plate |4 Meandering channel of Humphrey Rivulet below Brent Street. The
Rivulet is undercutting the right bank, advancing towards fences in the
process, and depositing debris on the left.
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the fan on the valley floor below. Landslides probably also

contributed material to be washed downstream.

Aboriginal man, present in Tasmania at least 23,0001500

years ago,12 is believed to have indirectly aséisted processes of

erosion and deposition in stream valleys. He periodically fired

'vegetation to promote the development of open graséiand where game

could:be hunted more easily. The extent to which these nomadic people
were active in the Hobart region, however, is uncertain.13 1n any case,

most of the alluvium of Humphrey Rivulet is of older origin. It more

- likely resulted from natural events than from man's activities.

Today, the Rivulet continues both to add to the accumulated soil
and coarse gravels of the fan, and to cut its channel through them. Its
flow consists of two inter-mingled streams: water, and water borne

debris.14 The latter consists of soil and rock particles, derived from

the catchment and from the stream's own bed, and of organic material

from plants and animals. When floods occur, this debris or silt; is
left on the banks as the waters subside. Erosion of banks is reléted
to tufbulence in the flow, and to the fact that the current oscillates
from side to side. The swinging current exerts more pressure on the
outside of curves',15 ﬁndercutting the bank, and deposits debris from
upstream oppqsife.- Thé,result is a meandering, S-shaped channel. Once
the Rivulet enfers the fan, the evidence of this action is marked. The
soils and gravels are relatively free to move,'uncoﬂstrained by harder
rocks as in the upper catchment. Examples can bevseen at many places

along the Rivulet, such as between Brent Street Bridge and Bowden Street.

The Rivulet's tendency to erode banks and migrate laterally across
the fan remains strong, although reduced by man-made structures, part-
icularly the reservoirs. Becauée of these modifications, the effects
on adjacent land due to the shifting channel should be less pronounced.
On the other hand, otherAactivities of man, as discussed in the
historical sectién below and in Chapter 3, have aggravated the processes

contributing to erosion and flooding.
EFFECTS OF SETTLEMENT, 1809 - 1976

A comprehensive history of Glenorchy has never been written. There

is sufficient information available, nevertheless, to allow a broad
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Plate 15 "Murrayfield" today (Tolosa Street). The original house
consisted of the ground floor only, and was built of coarse gravels from
the Rivulet in the early 1800's. The first story was added about 1910.
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interpretation of' the progressive impact of man on the land arouﬁd

the Rivulet during development from a relatively few rural holdings

“and cottage industries to the current pattern of urbanisation. Some

of this information was provided by descendants of early settlers.

1809 - 1864

In 1794 the area was part of King George's Plains,16 a hint
that the landscape before settlement iﬁcluded grassland against the
backdrop of eucalypt forest on the slopes of the Wellingtén Range. ' X
Settlement along the banks of the Rivulet began in 1809, when people
moved from Hobart to take up land grahts and farm the soil of the

alluvial fan. Apparently they came in search of clean water as well, as %

" Hobart Rivulet is reputed to have been polluted at the time.

Agriculture and small industries grew quickly. Soap, candles,
starch, vinegar, wine, cider and hats, were produced at "Murrayfield", 17
while Thomas Cooke tanned hides adjacent to O'Brien's Bridge.l8 Lime-
stone wasvburned in pits at Lime Kiln Gully,19 to provide a main

ingredient of the mortar used to construct stone houses and walls.

The Rivulet was important as a source of watef for domestic and
agriculfural purposes. Water Lane (now Brent Street) gave access to
tﬁe stream for pépple drawing water in buckets for their houses. Mills
supplying stone ground flour used its current for power. Two mills
operated on the northern bank, attached to "Murrayfield"20 and
"Ravensdale",zl and a third within the property of "Houghton"22 on

the opposite side.

Even at these early stages of man's intervention, changes in the
characteristics of the Rivulet almost certainly ogcﬁrred. The settlers
cleared forest country to gain more land for pasture and crops and to
obtain building materials. They also peeled acacia trees to obtain
wattle bark for tanning. Conversion of forest areas to farmland increases
the volume of runoff after rain and shortens the time interval in which
it reaches streams. A consequence is that streams tend to break their
banks more frequently and severely.23 Removal of vegetatiQe cover also
lowers the moisture content of the soil, as loss of water to the air by
evaporation is higher. This effect, combined with the rapid loss of

runoff- to étreams, diminishes the volume of water available for
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Plate 16 Mortar and stone wall, built in 1858 by landowners along the
Rivulet for protection from floods. It still serves that purpose but some
sections are in need of repair.

Plate: 17 ""The Grove'' is now deteriorating. The homestead is surrounded by
industrial premises and is all but hidden from nearby streets. |t does not

appear to have been recorded by the National Trust. (Humphrey
Rivulet just out of the picture to the left).
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percolation down to ground water supplies. Thus a reduced volume of

flow could be expected in dry periods, when flow is nbrﬁally augmented

by underground water. Changes to the level of the water table can also

'adversely affect the vegetation adapted to the particular conditions of

a site and destabilize slopes.

In fact, property owners whose land abutted the Rivulet Qere only
too painfully aware of its inclination to flood. They met at Glenorchy's
first inn, "The Dusty Miller", in 1858.24 The flood protéction walls
erected, of mortar and of stone collected from the Rivulet, still stand,

although some sections have deteriorated.

. Evidently»the desire of the community to reproduce elements of éhe
British landscape in the new land was strong. Older residents still
talk of the gréunds of "The Grove" as reminiscent of an English land-
scaped park, extending to the edge of the Derwent. The trees and scrub
lining the Rivulet were replaced by willows and poplars. These deciduous
trees, which lose their foliage in autumn each year and allow sunlighf to .
penetrate unhindered throughout the winter months, undoubtedly helped to
bring about changes in the physicél and chemical properties of the
water. ' Consequently, the structure of aquatic plant and animal communit-
ies was also éffected, as the set of environmental conditions to which
they were adapted altered. The tenacious'blackbefry,'introduced to
Tasmania because of its excellent fruit, rapidly colonized the banks of
the Rivulet after disturbance of the indigenous Qegetation and, as in
many parts of the state, continually threatened to encroach upon pasture

land.

By today's standards, with rapid transformation of the landscape by

urbanization, the ecological changes resulting from the basically rural

activities of the early nineteenth éentury were small. In terms of earth

history, and in terms of the complex chain of environmental effects

initiated, they were sudden and dramatic.
1864 - 1901

In 1864, with a steadily growing population and considerable
prosperity, Glenorchy was declared a rural munipj.pality,25 separate
from Hobart. Despite economic recession in the 1890's and the failure

of - the Van Dienén's Land Bank,26‘which resulted in the collapse of many
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pioneer enterprises in Glenorchy, the years to 1901 saw expansion.

Irrigation from the Rivulet was introduced to the orchards and
hopflelds of "Clydesdale" and "The Grove".27 This occurred at a time
when agricultural development in the Hobart region, New Norfolk, and
the Huon Valley had reached a stage at which export to the mainland
and to Britain could be made profitable. "Murrayfield" continued
and expanded its diverse range of activities, producing 4,000 gallons

of cider under the original "Mercury" label in 1898.28

Under normal conditions, the stone walls of 1858 gave the people
of central Glenorchy relief from floodiﬁg.' The landslip and flood
of 1872, as recorded by Sfancombe, were quite unusual.
One would have thought that, after the liquidation of the
bushrangers and the moonlighters, the little town would have
settled down... but one night in 1872 disaster befell the valley.
Winter rains had filled the streams and saturated the mountain
so that a great landslide carried huge trees, boulders and
thousands of tons of earth into the bed of Humphrey Rivulet
some distance above the town, forming a dam some sixty feet high.
The flood waters rose, until, at one o'clock in the morning, the
dam broke with a roar that was heard far across the Derwent. The
deluge raced down carrying all before it - homes, orchards, and
gardens were hopelessly destroyed, but only one life was lost,
because the people had been moved to safety. Nowadays, even the
yellow gash of the landslide has been softened by time and few
have even heard the story.29 _
- Some enterprising beachcombers are said to have enjoyed a high old time
on the sand of Elwick Bay with a cask of wine, presumabiy washed down

from “Murrayfleld" 30

A turning point in the history of the Rivulet came ﬁhen the demand
..for domestic, agricultural and industrial water exceeded supplies. The
first stage of the present Tolosa Streeﬁ Reservoir was constructed about
1890.31 A small weir and pipeline, bu1lt further up the valley to serve
people above the reservoir, are Stlll ‘in operation. In the same decade,
fear of the spread of a typh01d epldemlc32 probably lead to uneasiness
-about the use of the lower Rivulet as a source of water. In any case,
the presence of the reservoir largely removed the need to maintain water

in the town reaches in a drinkable condition.

By this time, it is evident that rural land use patterns were
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Plate 20
foundations remain in Norman Circle Playground.

Plate 18 View
across the Rivulet
to "Murrayfield"
factory buildings,
about 1900.

Plate 19 Apple
packing at
"Murrayfield'.

Glenorchy's last mill, near "Murrayfield''. Some remnants of the



Plate 21

Hopfields at '"The
Grove'', early
1900's. Main Road
is in the
foreground.

Plate 22
Picnic group, upper
Humphrey Rivulet.

Plate23 The
Rivulet near upper
Watch-house Lane
(now Chapel Street),
about the turn of
the century.

(Photographs on this and facing page by courtesy of Miss Mary Murdoch)
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changing in response to demands imposed by a larger cénmhnity. In 1893, .
a Hobart real estate firm offered for sale the 58 lots of Kensington

Estate, the site of the present shopping centre between Main Road and

the railway line .33

1901 - 1976

Many of the businesses along Humphrey Rivulet céaged operations
or moved elsewhere after replacement of a partly protecfive system by
free trade, a change which accompanied federation of the Australién
States in 1901. Mainland factories closer to large mafkets disadvantaged
some of Tasmania's export industries. BAnother factor contributing to
relocation was hydro-electricity, introduced to the south of the State
in 1916 for domestic and tramway needs and extended to industry in 1919.34

Power derived from small streams was rendered obsolete.

Water consumptidn, however, increased to such'an extent that it

was necessary to raise the storage capacity at Tolosa Street twice, in

1915 and 1922.35 several implications of these works for the Rivulet

can be discerned. Provided the reservoir was not full prior to heavy
rain, its'ability to take part of the flow generally gave the community
a measure of flood protection. On the other hand, it is.likely that the
reduced flow in the Rivulét below the reservoir intake resulted in the
gradﬁal formation of a channel of smaller dimenéions, with less capacity
to move floodwaters downstream quickly. This effect eventuates as plants
colonize a strip of land below the original banks (see Figure 4, P. 66).
In addition, efforts to gain full advantage from the water supply system

during dry months probably lead to diversion of the entire flow from the

.Rivulet's upper catchment to storage. Once again aquétic organisms

suffered changes,ih their habitat. Knight's Creek, however, which
contributed a greater volume of flow overall, continued to run unimpeded

at this time.

Events towards the end of the 1914-18 war and in the 1920's sealed
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