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The Hutt River Flood Control Scheme

The control of flooding has been essential for the development of the Hutt River flood
plain. Today the lives of most of the residents of the Hutt Valley would be seriously
affected should the flood control scheme fail.

Flood control works frequently encourage rapid development on the adjacent flood plain.
Often the development is so rapid that the original flood control works, usually funded
by a small riparian community, are seen to be inadequate by the new flood plain
immigrants. The investment in flood control soon lags behind the investment in capital
asset on the protected flood plain. The time taken to construct and commission works
is such that growing communities are not provided with adequate levels of protection by
the time works are completed. Accordingly, risks are often higher than they should be.
To maintain a level of risk acceptable to a changing community, the systems of flood
control require constant review.

The last formal review of the Hutt River Flood Control Scheme took place in the 1950s.
The final works to complete the revised scheme were completed in 1973. Modifications
and commissioning works continued until 1985.

In 1990 the river managers were again advising the community to review the level of
protection offered by the "scheme of works". Recent experience during moderate
flooding has shown that the system is vulnerable. As the density of the population
increases, so do the consequences of scheme failure. The level of risk the residents of
the Valley are now exposed to was determined by the post-war community. Is it still
acceptable to the current generation or for their children? Has the relative level of
protection decreased and have the assumptions made by past designers proved correct?

An understanding of the value of the existing scheme is difficult without some
knowledge of the climatic, physical, political and engineering background leading to the
scheme construction. This history serves to illustrate the gradual development of the
Hutt River and will help answer the "How, Where, and Why?" questions for the
existing and earlier control works. It is intended as a directory and summary of the
engineering archives but does not purport to replace the original material which should
be referred to for specific details.

Historical Brief

The Brief for this History of the Hutt River was to provide a detailed record of the
various major works which form the Hutt Scheme. The Brief required that the record
should include:

A description of the extent, approximate date and location on the river of major works, minor
works .... associated protection or training works .... isolated protection or training works, the
cost of various other works at that date and indexed to current .... degradation of the channel

.... performance and effectiveness of the various works .... damage in floods and cost for
repairs if appropriate.

Introduction 3



Chronology of Events

1855 Seismic uplift and new Estuary Regime

1858 "Old-man” Flood - 9 lives lost.

1871 Flood - destroyed Third Huit Bridge

1879 First Hutt River Board formed,

1881 Last meeting of the First Hutt River Board

1887 First Hutt River Board goes into permanent recess

1893 Flood - “the valley a desolate scene” -

1894 Petone Stopbank Constructed

1898 Two lar%Ic floods swept the whole valley

1899 - Second Hutt River Board formed .
1899 Consultants commissioned to prepare a scheme of conservation
1901-03 Scheme for Conserving the Hutt River constructed

1906 Gear Island protective works contract :

1910 HRB District extended to include Normandale, Taita, pt. Belmont
1913 Flood - problems with shingle movement

1915 Flood - conirol works rebuilt .

1915 HRB District extended to include Epuni =

1921 Rating on a uniform scale &wuhout classification)

1924 Shmg e Industry successfully restructured

193] Flood - nearly led to stopbank failure

1933 First stopbank raising (Moera section)

1939 Flood - Largest this century

1944 First Schemé Review commenced

1947 HRB District extended to include Petone

1952-53 Scheme extension and up%radmg approved

1955 Flood - Severe m Upper Hutt

1956 HRB District extended to include Upper Hutt

1956-57 Sm?bank raising (Pipe Bridge to Ewen Bridge)
1959-60 Melling Diversion Cut - First Stage

1960-61 Melling Diversion Channel - Second Stage

1960-61 Stopbank ralsmé - Ewen Bridge to Mellmﬁ . .

1962-64 New stopbank Fraser Park/Mabey Road. Raising bank Taita to Fraser Park

1964 Melling Diversion Cut - Third Sta%sar
1964 Stopbank raising Melling Road to Mills Road
1964-63 Haywards Settlement stopbank construction

1964-65 ‘Whakatiki Street to Maoribank stopbanking

1966-69 Whakatiki Street to Heretaunga Golf Club stopbank
1965-66 Flatteming stopbank siope at Hutt Valley High School
1966-67 Auxiliary stopbank construction, Gibbons Street
1966-71 The Sitverstream Cut

1967 Channel alignment - Hudson Avenue

1967 Eastern Hutt road channel realignment

1968 Totara Park stopbanks - Stage

1969 Stopbank constructiont - Boulcott to Mabey Road

1971-73 Model study of the River Mouth

1972 Maoribank Reserve drainage channel

1972 Regrading drainage channe] - Clouston Park to Ebdentown Road

1972 Regrading the stopbank - Boulcott Golf Club

1972 Stopbank reshaping south of Melling Station

1972-73 Okoutu Stream (Black Creek) Auxi 1axg Stopbank . .
1973 Amalgamation of HRB to Wellington Regional Water Board. Regional Rating.
1976 Hutt Valley main sewer river crossing Stlverstream .

1980 Amalgamation of the WRWB into the Wellington Regional Council
1980-81 Protection of State Highway 2 Embankment at Te Marua

1980-81 Stokes Valley Stream outlef stopbank reconstruction

1981 Totara Park stopbanks - Stage 11

1981 Te Marua river metal extracfion

1981-86 Wellington Golf Club - Heretaunga - river control works
1981-87 Maoribank groynes and planting gro ramine

1981-88 Protection of sfopbank and river Alicetown

1983 Totara Park stopbanks - Stage II1 . o
1983-84 Parkdale subdivision stopbank and associated protection works
1983-84 Concrete cycle track facility .

1984 Stopbank reconstruction at"Woollen Mills (Mogera)

1985 Current Scheme Review commenced

1984-86 Bank stabilisation trial - Estuary section

1984-89 Totara Park bank protection and stabilisation’

1984, 1990 Pomare Bridge protection and bank stabilisation

1984-90 Okoutu Stream outlet improvements

1985-86 Bank stabilisation at the Ewen Bri

dge
1985-87 Bank stabilisation - Harcourt and Hgaukaretu parks
1985-88 Stopbank repairs at Croft Grove : :
1985-88 Upper Hutt Bypass - river works

1989 Ewen Bridge area temporarg stabilisation works .
1989 Stopbank reconstruction at Ewen Park/Melling Reserve
1990 Croft Grove - Black Creek bench construction and rip-rap placement

Archive Table 1: Chronology of Events.



Archive Sources

To an author attempting a technical history in New Zealand it is clear that the retention
of engineering files has traditionally been accorded a low priority. Fortunately the work
of our artists and photographers has been treated with greater respect. Throughout this
volume their work has been used extensively to portray the physical changes and
construction works otherwise unrecorded. Look carefully at the photographs or refer to
the originals held at the Wellington Regional Council Library. The backgrounds often
contain a wealth of comparative detail.

The principal technical archive sources are the engineering files of Seaton Sladden and
Pavitt, the Engineers to the Hutt River Board from 1924 to 1973. These also contain
files for the major works undertaken between 1900-1972, and copies of correspondence
and the Engineer's monthly reports.

The National Archives have provided access to the Public Works Department and Soil
Council correspondence with the Hutt River Board and provide an insight into the
Government's involvement in the River Scheme.

Board minutes and a few correspondence files are all that remain of the Hutt River
Board records. The minutes provide the only reference to Board activities from 1876~
1924. The history of the early occupation and settlement of the Valley has been drawn

from historical publications commissioned by Petone Borough, Lower Hutt City and
Hutt County.

Technical information covering the period 1972 to the present is held by the Records
Section of the Wellington Regional Council. Archive plans and Hutt River Board files
(including Seaton Sladden and Pavitt files) can be accessed through the Wellington Re-
giona! Council Library. Copies of the relevant National Archives material and prints of

the photographs reproduced within this report are also held with the Wellington Regional
Council library.

Acknowledgements

The following histories have been referred to extensively and as for all aspects of this
report the reader is encouraged to refer back to the source archives. The references p-
rovide valuable background reading of interest to any resident of the Hutt Valley. The

right to copy material and benefit from the research of other writers is gratefully
acknowledged.

Lower Hutt Past & Present, Lower Hutt Borough Council 1941.

Once Upon A Village - A History of Lower Hutt 1819 - 1965, David P Millar, New Zealand
University Press for the Lower Hutt City Corporation, 1972.

Petone: A History, Susan Butterworth, Petone Borough Council in association with Ray
Richards Publisher, 1988.

Petone’s First Hundred Years, W B Nicholson ed., Petone Borough Council, 1940.
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Rugged Landscape: The Geology of Central New Zealand, Graeme R Stevens, A Hand A W
Reed 1.td, 1974, Reprinted by DSIR Publishing, 1990.

The Hutt River - Its History & Iis Conquest, C A L Treadwell, Harry H Tombs Ltd, 1959.

The Pictorial Reference Section of the Alexander Turnbull Library, National Library
(abbreviated to ATL where space is tight) has been particularly helpful in processing
upward of 150 prints. Photographs have been obtained from the following libraries.

Alexander Turnbull Library, Photographic Collection.
National Museum, Photographic Collection.
Wellington Maritime Museum, Photographic Collection.

Wellington Regional Council, Rivers Department, photographic collection reproduced by
Monochrome Studios.

Lower Hutt Memorial Library photographic collection reproduced by Monochrome Studios.

An important part of this history has been to quantify the changes in the river alignment
over the last 150 years and to present this record in an accessible format. Historical
alignments contained on archive photographs and plans were transposed for plotting over
current orthophoto aerial surveys. The Land Resources Department of the Wellington
Regional Council digitised into computer files all river alignment archives that could be
located. These can now be retrieved and rescaled as required. Their assistance in this
lengthy process is gratefully acknowledged. The co-operation and assistance of the staff
of the Department of Survey and Land Information in the final presentation of the fold-
out photographs and plans has been invaluable.

Structure of the Report

The history is divided into two parts. Part One contains eight chapters, each covering
a period of the River's history. Part Two is the technical section containing a "Project
Report" for each major work. A Photographic Archive containing enlarged copies of
the text plates, and photographs not included in the report, is held with the Wellington
Regional Council Library.

Appendix C contains a location plan for the Hutt Catchment. Parts or "Windows" are
reproduced at a larger scale in Appendix A. The windows provide the location of the
historical features referred to throughout the report, both in terms of the current river
survey and with respect to 1985 (lower valley) and 1988 (upper valley) aerial
photography. Parts of these windows have in turn been copied to illustrate the changes
in river alignment as recorded by aerial photography taken in 1936, 1951, 1967 and
1974. These are contained in Appendix B.



Archive Directory

Each chapter includes inset "Archive Tables" containing abbreviated extracts from, or
references to the archive documents. The key to abbreviations is contained in Archive
Table 2 below.

ABBREVIATIONS

ATL Alexander I‘umbull Lnbrary Plctonal Reference Section. : »

PAH {’;é%ne A. sttory by ‘Susan Butterworth pubhshed by Petonc Borough Councﬂ v

LHPP = Lower Hutt Past And Present pubhshed by Lower Hutt Borough Council, 1941.

OAV Once Upon A Vzllage by David P. Millar, pubhshed by the Lower Hutt City
Corporation, 1972.

NA . Documents held in National Archives on behalf of the various Government depari-

ments... PWD Public Works Dept., MOW Ministry of Works, HD Housing Dept.,
SC Soil Council, MWD Ministry of Works and Development, (MWD MOW PWD
also referred to as "Works").

HRB Hutt River Board files. Board minutes are held in the Lower Hutt Memorial Library
and by the WRC. "Other Board documents now held by the- WRC (but not files ex-
Seaton Sladden and Pavitt) have been renumbered under the WRC classification
system, with a HRBprefix. SOA refers to HRB Statements of AccCounts. :

SSPHRB The series of fiies maintained by Seaton Sladden and Pavitt, as Engineers to the
HRB, which cover HRB matters. The files are held by the WRC.

UHB(C) The Upper Hutt Borough (Council), now Upper Hutt City (Council). |
UHCC  Upper Hutt City Council

HCC Hutt County Council

WRWB . The Weilmgton Reglonal Water Board files now held by the WRC.
WRC " _ Thc Wellington Regional Council file series.

cusecs -Impcrlal measurement of water discharge (rate of flow). Cubic feet of fluid passing
a point per second

Cumecs Metric equxvaltnt of cusec. One cubic metre per second (cumec) = 35.3 cusecs.

Archive Table 2: Abbreviations used within the Archive Tables

How to Use the Archives

Wherever possible, the location of historical features has been shown on the set of
current aerial photographs included in Appendix A. To locate the features with respect
to the current river survey, current river cross sections have been shown. (Note that the
cross section number is a label and does not refer to river centreline measurement.)
Items referred to in the archive tables have been located by reference to the nearest river
cross section or have been identified on the photographs either by name or by using the
alphanumeric code which precedes each table entry. The location of the works described
within the Project Reports are identified with a "PR" prefix, indicating the extent of the
works.
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Part One

Chapter One

B.C.-185

Extracts from Rugged Landscape The Geology of
Central New Zealand by Graeme R Stevens, A H
and A W Reed Ltd, 1974. Reprinted by DSIR
Publishing, 1990.

To understand the present day river characteristics it is essential to
appreciate that the river flows through a geologically new
environment and is still responding to recent and major physical
changes in the wake of earth movements, climatic change, and the
exploitation of the Valley's natural resources.

If the exploitation of the forest and shingle resource had not taken
place the river would now follow a course largely dictated by its
geological and climatic history. The river would naturally flow
within material deposited relatively recently, ona course determined
by the extent and characteristics of earth movements, and by forest
growth and the frequency of extreme events.

As a result of the arrival of the European immigrants and the
immediate resource exploitation, the River now flows through
ancient, deeper formations, controlled by man to an alignment based
on the course it followed at the time of deforestation.

G R Stevens has provided a detailed account of the geological
changes that led to the formation of New Zealand and, in particular,
to the development of the Wellington basin in his publication
Rugged Landscape : The Geology of Central New Zealand, A H and
A W Reed Ltd, 1974; reprinted DSIR Publishing, 1990. The reader
is also referred to Hutt River Flood Control Scheme Review 1990,
Volume 2, Climatology and Hydrology, and Volume 3§,
Paleohydrology, I E Whitehouse, 1990, Land Resources Division,
DSIR.
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Figure 1: Major faultlines in the Wellington area.
Source: G R Stevens, Rugged Landscape, fig. 4.19.
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Figure 2: Fault movement, 1855 earthquake.
Source: G R Stevens, Rugged Landscape, fig. 13.2.
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Geological Structure

The Hutt Valley floor is part of a large block, bounded to the east by the West
Wairarapa Fault and to the west by the Ohariu Fault.

The block has been moving gradually upwards, tilting about the western (Ohariu) fault
in a series of discrete movements. The "stepped” profile of headlands along
Wellington's south coast chart the upward progress of the block and illustrate the
massive displacements which have occurred in earlier times. Evidence of recent
movements can be found on the raised beaches, seen clearly on the undisturbed
foreshore at Turakirae Head (east of the Orongorongo River mouth), in the Petone area
and beneath the roads following the Harbour perimeter. The last great movement
occurred on the West Wairarapa Fault in 1855. This movement, of 2.7 m vertically and
12.2 m horizontally at the faultline, tilted the entire Wellington Region (see figure 2,
p. 10) so that the Hutt Valley was raised by 1.5 m. This process of uplift is expected
to continue indefinitely.

Movements along the Wellington Fault (figure 1, p. 10) have also contributed to the
overall uplift of the Wellington Region. The most recent movement of the Wellington
Fault occurred about 700-900 years ago and the breakage of the ground that took place
at this time is visible as a scarp line running parallel to the Hutt Road (e.g., corner of
Hutt Road and Wakefield Street, Petone) and traversing the terraces to the north of the
northern arm of California Drive, Totara Park.

Not surprisingly, this fault activity has contributed towards determining the current river
regime. Firstly, the tilting has tended to keep the river in its western course. Secondly,
at each uplift the channel lengthens. The newly uplifted portion, previously the
submerged river delta, becomes the river mouth. The regrading and reshaping of the old
and new sections then takes place, accompanied by the creation of a new foreshore
regime.

In addition to the uplift that accompanied the 1855 earthquake, recent uplifts have been
dated circa A.D. 1460 (the "Hao-whenua" earthquake and formation of the Miramar
Peninsula) and 300 B.C. (uplift of the Miramar flats). The changes in the Petone
foreshore as a resuit of recent uplifts are shown in figure 3, p. 12.

Climatic Variations

Glaciation, in combination with the uplift process, led to the redirection of the
watercourse from its ancient western course, through the Porirua Harbour, to its current
southerly outfall (refer to figure 4, p. 14).

Before the formation of the Hutt Valley by downward movements along the Wellington
Fault a number of rivers drained from the eastern mountain blocks (Rimutaka and
Tararua Ranges) across the Western Hutt Hills (then extensive plainland) into the
Porirua-Pauvatahanui Basin (figure 4). However, all of this drainage became diverted
towards the south (and into Wellington Harbour) in the

Part One 11
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The diagrams show the evolution of the Lower Hutt Valley over the period AD 1000 to the present day. The 1060 movement
on the Wellington fault produced a breakage of the ground surface as far south as Udy Street, where the shoreline was at
that time. Between 1060 and 1460 material brought down by the Hutt River moved the delta front southwards to the position
shown in 1460. At this time the Hao-whenua earthquake raised the harbour floor and left stranded th_é beach forming at that
time to produce “The Rise” in Cuba Street. The foreshore had developed info swamp and tidal inlets by the 1840s when the
Hutt River and Waiwhetu Stream were navigable for some distance and shipyards were established on their banks. The 1855
earthquake raised the Hutt Delta some 1:8-2.1 m, drained some of the swamps, reduced the depth of the rivers and extended
the shoreline southwards. From G R Stevens, Rugged Landscape, p. 268-169.

Figure 3: Petone foreshore and Hutt River estuary in recent time.
Source: G.R. Stevens Rugged Landscape, figs 15.2 i 15.5
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wake of formation of the Hutt Valley depression, beginning about 2 million years ago.
During the Ice Age or Pleistocene Period, between 2 million years ago and 10,000 years
ago (figure 5, p. 14), severe climates produced accelerated erosion on the valley side
slopes and in the mountains.

Vast thicknesses of sedimentary materials were laid down in the Hutt Valley depression
and remnants of the higher levels of these deposits are now seen as valley side terraces, -
particularly in the Upper Hutt Valley.

The coarse materials (rock debris, cobbles, gravel, etc.) that were laid down along the
axes of both Lower and Upper Hutt Valley during the glacial phases of the Ice Age now
form major layers of underground permeable zones, through which substantial flows of
water pass in a down valley direction.

At the end of the Ice Age, 10,000 years ago, climate returned to that of the present day
and sea level rose to its modern position. The Hutt Delta, that the Hutt River had built
out into the head of Wellington Harbour during the Ice Age, became densely vegetated
with lowland podocarp forest and swamp plants.

Between 5,000-4,000 years ago the earth’s climate became warmer and wetter than that
of today and in response to this climatic change sea level rose to 2 m above its modern
position. During this warm phase (the Post-glacial Climatic Optimum) sea flooded in
across the seaward edge of the Hutt Delta, overwhelming the existing forest and
depositing a thick layer of silt, clay and peat that now forms the impermeable capping
bed of the Hutt artesian system.

The ancient forest that lived on the Hutt Delta before the Climatic Optimum has been
preserved as fossilised logs and stumps. Before the construction of the Melling Cut
fossil forest materials were visible in the base of the river bank upstream from Melling
Bridge (see plate 2, p. 15).

The Hutt artesian system has provided a reliable and high quality water supply that as-
sisted in the industrial development of Petone. The artesian system is graphically illus-
trated in figure 6 (p. 16), and plate 3 (p. 15) shows one of the first commercial ex-
ploitations of the aquifer. Plates 4, S and 6 (pp. 17, 18, and 18) illustrate the dense
lowland forest which covered the valley floor at the time of European settlement.

The current river regime is the subject of two separate Scheme Review Volumes:
Volume 5, Sedimentation and River Characteristics, and Volume 6, River Channel
management and Protection Works. Volume 2, Climatology and Hydrology, includes

a study of the Hutt River paleohydrology, and consideration of past and future climatic
variations.

Part One 13
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Plate 2: Ancient forest remnants.
Source: G R Stevens, "Rugged Landscape”, fig. 10.4, p. 208.

Plate 2 shows the fossilised logs and stumps exposed at the base of the Melling Terrace.
Age: 4,300-4,500 years ago. Photograph taken in 1954. The artesian bores shown in
Plate 3 are probably located at the eastern end of Jackson Street, Petone.

Plate 3: Wellington Meat Export Bores

Source: National Museum neg. B11444
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Figure 6

G R Stevens, Rugged Landscape, fig. 11.8

Source:
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Rourcs: Wellington Mardtine Mussum neg.

Source: From a sketch hald by the War Memorial Libeary, Hutt City, Artist unknown.
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Chapter 2

Chapter Two

SETTLEMENT,
STAGNATION
AND GROWTH

1840 - 1899

At the time of Buropean settlement the lands of the Hutt Valley
were recently {c. 1833) Te Ati Awa, a tribe related to the earlier
occupants Ngati Mutunga and Ngati Tama, who had displaced the
Ngati Ira {a branch of the Ngati Kahungunu from the East Coast)
c. 1825, This ended the Ngati Ira occupation which had
continued from the 17th century. Under threat from the Ngati Ira
(Wairarapa) and from Te Rauparaha (Kapiti) the largest
proportion of the Ngati Mutunga and Ngati Tama people fled the
area in 1835 to take over the Chatham Islands from the Moriori.
The principal seitlements which remained were at Ngau-ranga
(Chief Te Wharepouri), Pito-one (Chief Te Puni) and at Hikoikoi
{Chief Te Puwhakaawe). From Petone: A History, Susan Butterworth. The
Ngati Ira Pa at Waiwhetu was also occupied, as were sites in the
Upper Valley.

In comparison with the rapid growth of Wellington City, the Hutt
Valley remained a remote agricultural settlement, poorly
developed and underfunded by absentee landowners. Although the
1855 uplift improved access to Wellington, commuting was
impractical until the construction of the rail and road links
between 1875 and 1830. Land speculation by the original owners
of New Zealand Company blocks - individuals who enjoyed wide
potitical influence - remained the principal deterrent to progress.
Later industrial development on the Petone wastelands led to a
powerful commmercial iobby with the wealth to proceed regardless
of the political opportunism within Lower Hutt Borough.

1%



Plate 7: "Warepori, or Dark House"
Source: Sketch c. 1845 published in Hlustrations to Advennure in
New Zealend by Edward Jerningham Wakefield. Alexander Turnbull
Library neg. F313MNZ.

26

Pigie 8: Tioniang Te Puni.

Source: Sketch ¢. 1877 published in "Barrauds New Zealand”. Alexander Turnbull
Library neg. 1271&0.

The dominant Chiefs of the lands surrounding
Port Nicholson at the time of the European
colonisation. Both men were instrumental in
the peaceful transition from Maori to
European rule.
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Maori Settlement

Although there are accounts of Maori habitation of the Wellington area as far back as
the 13th century [refer G R Stevens, Rugged Landscape p. 246) the climatic, geographical and
tactical limitations of the Wellington basin discouraged widespread permanent scttiement.

The Maori population appears to have grown to significant numbers around 1820 as
intertribal conflict forced Maori to move from the Taranaki, Manawatu, and Wairarapa
regions.

Settlements dotted the perimeter of the Harbour and occupied tactical positions in the
Upper Hutt Valley, and in the western areas towards the more heavily populated Porirua
Harbour and Kapiti Coast.

Protected by its remoteness the virgin state of the Hutt Valley was left unchanged by
Maori. As Maori made no attempt to modify or control the river system discussion of
the Maori history has not been included in this Volume. Hutt River Flood Control
Review Phase 1 - Environmental Investigations, Maori Component contains a
detailed history of Maori of the Hutt Valley, prior to and during the European
settlement, and subsequently during the period of accelerated flood plain development
which forced most of the original inhabitants to abandon their lands.

European Settlement

There seems little doubt that Europeans were the first to attempt to settle on the river
plains or to try to win this land from the river. Although their first occupation evidenced
a remarkable ignorance of rivers and their propensity to flood, their continued
occupation is an indication of the desperation for titled land that existed during the first
10-20 years of the European migration.

An absorbing account of the early settlement of Petone is contained in Petone: A
History by Susan Butterworth, Petone Borough Council (1988). The early history
of Lower Hutt is well documented in Once Upon a Village by David P Millar, Lower
Hutt City Council (1961), and both the Boroughs' centennial histories: Petone’s First
Hundred Years W B Nicholson ed., Petone Borough Council 1940, and Lower Hutt
Past and Present, Lower Hutt Borough Council, 1941. A modern history of the
Upper Hutt Valley has yet to be written.

Contained below and drawing heavily on these sources is a brief description of the
events directly influencing the river plain development. A knowledge of this early time
is necessary in order to understand the constraints on development in the Valley in
earlier years. For example, why did it take 60 years to construct stopbanks costing only
half of the speculative profit made on the subdivision of just one of the original "100
acre” riparian blocks?
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The Valley in 1840

In 1840 the Valley was much as it had been for 400 years. Prior to the 1855 uplift the
foreshore followed the line of Adelaide Street (see figure 3, p. 12}.

The village lay, as its maori name (Pitone or "End of the Sand") implied, at the western end
of the sandy beach, which is about two miles long. The main river falls info the sea at the
eastern end, about a quarter of a mile from the hills which bound the valley to the east, and is
called the Heretaonga. A merry, brawling stream, called the Korokoro, or "throat”, flows
between the village and the western hills. The vailey seems to preserve an average width of two
miles to a considerable distance, bounded on either side by wooded hills from 300 to 400 feet
in height. It was covered with high forest to within a mile and a half of the beach, when swamps

full of flax, and a belt of sand-hummocks intervened. E§ Wakefield, op. cit., vol. 1, p. 74, from Peione:
A History, Susan Butterworth p. 22

On the valley-side shoulders flanking both the western and eastern hills the Maori
population had established root and cereal crop patches which their owners were later
to expand into market gardens to provide the bulk of the Region's produce for years to
come. There were well developed tracks to all the surrounding districts but in the lower
valley the river was the main transport route.

The European arrivals in the summer of 1839/40 had come under the auspices of the
New Zealand Company, a public company with the aim of establishing a unique and
profitable colony in New Zealand. The company obtained its support by promising a
politically egalitarian society and by offering land speculation opportunities in the form
of advance land orders; a £101 package of one town acre plus a local 100 acre rural
block. This was an attractive price for the town acre alone and the initial release of
1,000 orders was taken up within a month, well before land had been purchased.

The New Zealand Company negotiated the right to settle within the Wellington/ Hutt
Valley area from the Te Ati Awa Maori during the September 1839 visit by Colonel
Wakefield, the Company's "Principal Agent" (and, note, not a representative of the
British Government). Wakefield left instructions for vegetable gardens and temporary
shelters to be established in the Thorndon area of Wellington for the impending arrival
of the first of the Company sponsored immigrants.

Wakefield had inspected the Hutt and was aware that the Valley flooded but apparently
considered the land would be habitable following the construction of drainage and flood
control works.

This river is 7 or 9 feet deep at its mouth where it spreads itself over a large extent, forming
a lagoon, influenced by the tide. It has also made for itself 3 other streams, which divide at a

distance of many miles from the mouth and increase the extent of inundated land. Colosel W
Wakefield, op. cit., p. 85 from Petone: A Hiscory, Susan Butterworth

Although there appears to have been some doubt about the extent of land available in
the Wellington area, and particularly of the extent of the Hutt Valley, Wakefield realised
that it could not provide the 110,000 acres required by the New Zealand Company.
He left Wellington on 4 October 1839 in order to find other land and a site for a
second, agricultural settlement.

Shortly after his departure (4 June 1840) the Company's surveyor, Captain Mein Smith
arrived with instructions to set out the model township as planned in London.
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Although Wakefield had left instructions to survey a town at Thorndon, the surveyor
found that the land at Thorndon could not accommodate the model plan and considered
it impractical for the settlers to be separated from their country acres by a harbour
crossing. He considered it impractical for the settlers to be separated from their country
acres by a harbour crossing which was often-times a treacherous sea passage. Although
the passage was short, it cost many lives as poorly equipped and overioaded boats
foundered in heavy squalls. The alternative was to follow the track along the base of
the "Nga-uranga" cliff which became impassable at high tide and crossed three large
streams.

Because of the commuting difficulties and the limited area of flat land at Thorndon,
Captain Mein Smith set about surveying the township in the Hutt Valley. Captain Smith
also noticed signs of flooding and:

... made many enguiries of the natives ... whether these rivers ever overflowed their banks. They
assured me they did not. I therefore proceeded with my plan of the town site cutting lines about
six feet wide for the lines of the streets which tho' necessary was a very tedious operation on

account of the extreme density of the forest. ¥ M Smith, jour. gms, SMI vol. 3, 5/1/1840, ATL, from Peione:
A History, Susan Butterworth, p. 31.

The survey had not proceeded far by the time Wakefield returned. Wakefield, although
concerned at the change of site, felt disinclined to order another change until pressure
from a group of settlers, led by a Dr Evans, forced him to reconsider. In April 1840
Wakefield requested a report from his surveyor.

.. asking for his assessment of the merits of the two sites; he was particularly to consider
whether the Hutt Valley could be made secure against flooding within the financial means at his
disposal ... Smith replied ... that the flooding nuisance could be overcome by clearing the
watercourse of snags and cutting flood channels, but probably not within the £2000 allowed by
the directors for such purposes. He still preferred the Hutt site and suggested that the land-order

holders should tax themselves £5 per town acre to bridge the deficit. Pewone: A History, Susan
Butterworth, p. 39. ’

Acting on this advice Wakefield wrote to Evans:

... the town was to be at Britannia (Petone), that the swamps would be thrown cut and that the
survey would proceed as rapidly as possible. Once Upon A Village, David P Millar, p. 32

This was not received well by Evans who replied:

X

in the event of a selection being made (where now proposed) or the banks of the river, a very
large proportion of the colonists, both land owners and labourers have made up their minds to

abandon the undertaking altogether. G S Evans to Colonel Wakeficld, March 15 1840, quoted by Joha Millar Early
Victorian New Zealand, p. 46, and Once Upon A Village, David P Miliar, p. 32.

On 5 April the colonel agreed to move the town to Thorndon:
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Plate 11: Petone before the Boom. View from the Mill at what is now Percy's
eserve.  Source: Alexander Turnbull Library, James Bragge, neg F13373,

If, after persisting till the winter, we should then be obliged to give up the plan, such a retreat
would amount to a disaster ruinous (o the Colony. Pewone: A History, Susan Butterworth.

For the next 10 years Petone remained a halfway house for the new arrivals while they
found a place to live. Most seitled in the Wellington City area with only a small
population of farmers, sawyers, boat builders and traders occupying the Hutt Valley.

Retween 1848 and 1875 Petone was virtually deserted. Prior to the 1855 earthquake and
accompanying uplift, "what was not beach was swamp" and thereafter the land was poor
and badly drained, being an undulating sea bed area with hillside creeks wandering
through it. By 1872 there was only the Macri community and 13 settler families within
the Petone Borough.

Petone in those days was divided up into 100 acre sections. White's Line, the boundary of these
sections up the valiey, used to be a swamp in winter, making access to them almost impossible,
but it was fairly dry in summer. There was little grazing ground in Petone of much value. Gver
the paddocks there grew rushes flax and toi-toi. Not a great deal of farming was done that
returned a greaf return {0 the owner. Mr Buick, who was believed to have paid a pound an
acre for his land, grazed a few sheep and other property owners had caitle, but the lond was
50 poor that it took about two acres to keep a cow. Streams ran down from the hills, and at
times covered Petone, down as far as the present site of Jackson Street, with water.
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Plate 13: Alicetown in the 1880s, source: Alexandsr Tumbull Libeary, Edgar Willlams bequest, neg

G23575

Plate 14: Lower Hutt in the 1880s. source: Alexander Turnbull Library, Edgar Willinms boquest, neg.
(15584
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The building was isolated by the river on
three occasions before its timbers were
finally used in the construction of the
Railway Hotel, a block further away
from the river bank. ] sesentee ownes

LOWER HUTT 1845
LAND OWNERSHIP

It is difficult to tell which of the many =

impediments was dominant in retarding
the development of the Hutt. Although
flooding in the 1840s was a regular
occurrence it appears to have been re-
garded with a resigned acceptance.

The flooding of the river was a regular
occurrence. The river overflowed about
half a dozen times every winter, although
on only few occasions was its flooding
disastrous. A heavy rain always meant &
Juture flood, and in at least one house,
that of James Brown, the downfall was a
sign that food had to be cooked to last
three days, and plenty of wood put aside
in a dry place for use after the waters
had receded. As an additional precau-
tion, most people acquired a canoe,
which they kept permanently tethered on

a lead by the doorway. Once Upon A Village, N 1865, ABSENTEE OWNEDRS STILL HELD SECTIONS
. . S, 10, 13, 29, B, 45, 4G, 47, 55,52, 65,66,67,72.
David P Millar, p. 52. 10, 13,29,31,45, ,99,62,65,66, 2

The lack of local employment
opportunity, or if work could be found in
Wellington the difficulty of commuting,
reduced residential demand for Huit
land. However, land ownership problems
restricted development most and certainly deferred the containment of the river until
catastrophic flooding had occurred several times. Absentee (or local and idle) landlords
starved the settlers of capital and land.

W0 40 €0 SO CUS 2 MILES B MILES
i T

[
Scalt T —

Delt. ¥.JJames AFTER NEW ZEALAND COMPARNY

Figure 7: Land ownership in 1845.

Source: Once Upon a Village, P. Millar, p.47.

In 1845 not less than 64% of Hutt land was locked up in unproductive persons - absentee or
otherwise - and it was still as high as 47% ten years later."....."You absentees ought to do
more than feel anxious about the prosperity of Wellington - you should aid in it; as it is you are
content to sit by the fire-side and speculate upon the advance which will take place. .. Not only
do you not contribute to our prosperity, but your agents ask higher terms for selling or leasing

lands than demanded by settlers. Leuers from seulers and labouring immigramis. p. 24-5, from Once Upon 4
Village, David P Millar, p. 46.

In 2 manner repeated throughout the Hutt River's history a decade of mild weather in
the 1840s was followed by a period of moderate flooding, including probably the
greatest flood until then observed in the Hutt River. In 1858 the true flood potential of
the Hutt was to be revealed to settlers still shaking from the great 1855 earthquake.
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Throughout the 1850s flooding became more serious. The river became choked with
forest strippings as the plain and river banks were cleared of the protective cover. The
river was free to meander into the surrounding land and to rediscover ancient
Waterways.

The flood of 1849 was to be the first of the "old man" floods of last century. The
"heaviest flooding for years” took place with people losing much livestock - one settler
lost 180 sheep. There is a flood recorded in December 1852 and following the great
earthquake of 23 January 1855 a winter flood rose 2 feet higher than had ever been
known before. This event completed the demolition of the Hutt Bridge, destroyed in the
earthquake, and carried away 300 sheep.

There is little recorded of the direct effect that the January 1855 earthquake and
accompanying uplift had on the river regime. Modern assessments of the ground
movement indicate that the grade of the river was marginally increased although the
grade upstream of the upper limit of the estuarine area (vicinity of the Melling Bridge)
remained essentially the same.

Our current knowledge of the river hydraulics suggest that in the now elevated (previ-
ously estuarine) areas the finer bed material laid down under tidal conditions would have
been too fine and the bed gradient too flat to resist the scour of the higher velocity flows
of an upstream reach. Similarly, the old mouth and delta would have been prone to
severe scour during the first major flood. How this regrading and realignment devel-
oped is difficult to assess: the river grade and alignment was also affected by the mass
clearing of the river berms and hillside forests, and by the enormously increased bedload
carried from the upper reaches.

The river engineers of the time did not have to wait long to observe the river's response
(the records of the Provincial Council show the theories of river mechanics received
considerable attention from the Council Engineers [see Pefone: 4 History, Susan Butterworth, p.
82]) for on 17 January 1858 an enormous flood swept the Valley.

T e S .

Plate 15: Timber groynes erected after the
Source: Alexander Turnbull Library, W H Davis, neg. F52880.
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HISTORICAL FLOODS 1840-1899

{Abbrevintioms refer to Archive Table 2, p. 7)

Al: 2 Mar 1840: OAV: Houses flooded to some depth. As
a result about 40 settlers moved w0 Cornish Row; others
retirned 1o the foreshore.

A2: Winter 1849: OAV: Heaviest flooding for years.
People losing much livestock. One settler lost 180 sheep.

A3: Dec 1852: OAV: Flood

Ad: Winter 1855: OAV: 300 Sheep lost. River 2' higher
than had ever been known before. Completed the demolition
of the Second (Percy's) Hutt Bridge, which had already
been destroyed by the January 1855 earthquake,

Af: Jan 1858; OAV: Largest flood yet - burst its banks and
flowed into the second river (Black Creek). The Aglionby
Arms rendered uninhabitable - surrounded by water on 4
sides. A number of sawyers in Upper Hult narrowly
escaped death. Road through Hutt Valley gouged deep in
several places. MNew bridge damaged. 9 people in the
vicinity of the Barley Mow Inn, Taita, drowned. Heavy
livestock losses.

“The New Zealand Spectator”: Conlinued raining on
Sunday evening and continued through to the following
evening. Very rapid rise - people had not enough time 1o
move to other ground. Level to the height of the bridge
deck at 1.00 pm Tuesday. On Wednesday morning bodies
were recovered. Meeting held a few days after 26 January
1858. Reference to damage caused by previous floods.

AT: 17 Jan 1858: LHPP: 9 lives lost. Many acres farmland
lost at Taita and 90 acres belonging to Mr Speedy at
Belmont.

A#: Sep 1958: OAV: Another flood, but not as bad as
January, Swept away half of Carters Bridge (Third Hurt
Bridge) and eroded west bank.,

A9: Jun 1859: QAV: River becoming increasingly choked
with trees dumped into it by settlers hoping the river would
carry them away. Throughout the 1950s flooding increased
in seriousness

AlLD: 1868: A jam of logs lifted the Third Bridge off its
foundations.

All: Mar 1871: OAV: Flood swept away 100 ft of the Hutt
Bridge, caused by a log jam. During the reconstruction of
the Fourth Hutt Bridge, completed in 1872, 3 heavy floods
washed away material, equipment and the construction punt.
The contractor built 5 timber groynes and filled them with
boulders. A small strip of river frontage bought by the
Provineial Government was then planted with willows,

Within weeks all the groynes were reported to have slipped
out of position and considerable repair work was needed.
Floods of 1871 caused abandonment of the third Aglionby
Arms, situated to the southwest of the Hutt Bridge. Its tim-
bers went into the Railway Hotel in 1872, The first
Aglionby Arms washed out in c, 1845-6, The second
Aglionby Arms (c. 1847) was situated in the middle of the
present river bed.

Al2: 1878: OAV: Two old man floods which swept the
valley from side to side.

Al3: Mar 1830: OAV: A heavy flood spilled out over
many fields, covering them with several inches of water. A
child was swepl 1o his death.

Al4: 1887: OAV: Spring rain brought another flood to the
valley.

AlS5: Mar [893: LHPP: Flood: considerable damage.
Prompted Petone to negotiate with Lower Hutt to build
stopbanks. Negotiations broke down and Petone proceeded
independently.

Al6: Mar 1893: OAV: Flood: Hutt residents going to
Wellingron had trouble petiing traps through,

AlT: Aug 1893: OAV: The lower valley a desolate scene
with vast sheets of water covering paddock after paddock.

A18: 1895; OAV;: The council had to erect breakwaters to
protect the school below the Hutt Bridge from further heavy
erosion.

Al9: Feb 1896: OAV: A flood brought down an immense
amount of timber. The stability of the Hutt Bridge threat-
ened. Alicetown (alleged to have) suffered badly as the
Petone stopbank, built after the first 1893 flood, banked up
water. Individuals began protecting their own properties
with wooden groynes and willows.

A20: 1898: LHPP: Two tremendous flonds, June 1898 and
18 November 1898, In one of these floods the warers cov-
ered the valley from hill to hill: the greatest flood for 40
years,

A21: 17 Jun 1898: OAV: The worst flood since 1858;
waler to within 9" of the Hutt Bridge decking. Water knee
deep in the township. Did a great deal of damage ©
McNab's gardens. Ground floor of house and gardens
covered in a sea of mud. Led to sale of gardens in 1901,

A22: 17 Jun 1898: NA PWD96/298000 21/9/54
SCHNACKENBERG. High Street, Lower Hutt under 3 fi
water - other parts to a grearer depth, Parts of Petone 1o
depths of 8-10".

Archive Table 3: Historical Floods 1840-1899
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This was followed in September of the same year by a slightly smaller event, and again
with lighter flooding in February and July 1859. The graphic accounts of the January
flood do not include engineering comment, however, by comparing the description of
the flood in the Taita area with those of the 1931 flood it is likely that the 1858 tlood
is the largest that has been witnessed, at least in pakeha recorded history.

As descriptions of the 1858 flood bring home the scale of a disaster that could still affect
the Hutt Valley (should the embankments fail or be overtopped), the leader carried in
the New Zealand Spectator not long after the flood is copied here as figure 9 overleaf.
When thinking of a comparable event today it is worth remembering that intensive
development on the river plains has increased the flood plain population from about
1,000 to 100,000. The original protection works funded by 1,000 ratepayers now form
the basis of the current works downstream of Melling, protecting a population of about
60,000.

eIn

From the mid-1870s development of the Petone and Lower Hutt areas followed different
patterns, in part due to the more severe flooding which affected Lower Hutt, but
principally due to indusirial development on the Petone wasielands.

Through the employment offered by the Gear Meat Works, the New Zealand Railways
workshops (originally located to house the special locomotives required to climb the
Rimutzka Incline), the woollen mills, and service industries to these, Petone surged
ahead.

Hi

Plate 16: Petone in the 1880s, viewed from the Wainuiomata

Source: Wellington Maritime Museum neg.
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THE FLOCD OF 1858

“The later rains have caused a very heavy flood at the

. Hute which, we are sorry to leamn, has occasioned very °

serious damage and loss to persons living in the district,
It commenced raining on Sunday evening, and continued
without intermission until the following evening. The river "
rose to a greater height than has been known before, the .

. water entering many houses that have been above the
“Jevel of previous floods. Immense trees were brought
‘down by the flood and left in different parts of the road, .
 which is broken up in several places, and has become quite
impassable. Butler's house is entirely washed away, and :

the river has broken through still further in that direction. -

| Corbett's—the Aglionby Arms—is rendered uninhabitable, .

the river having swept away half the house and made a:
" fresh eourse for itself, so as to leave the remainder of the

‘ building standing as an istand in the middle of the stream.;
 Mr Corbett had incurred an expense of £10G the week::

“ previous driving pile sand forming a breastwork to protect:

:the house against future freshes. With greac difficulty
he contrived 20 save the furniture from the upper rooms.
The river had broken the bank away on both sides, which
is now impasszble; when the flood was at its height it was
level with the floor of the bridge, many of the iron fasten-’
ings and cross sleepers of which had been carried away.
Heavy losses have been incurred in the valley by the®
destruction of fences and other property, and the ioss of

. sheep and other valuable animals which have been
- drowned by the flood. The damage to the road at Butler's

- and the parts adjacent caused by the previous flood has

. been further increased by that of Monday; very much of

this, it is said, might have been prevented i timely
precautions had been taken by the Provincial Govern-
ment whe never interfere in these matters unii! after the .
mischief is done.

To the above account of losses and destruction of
property caused by the fiood, we are concerned to add
that news has this moming been brought of iamentable
loss of life, the bodies of seven persons have been
covered, several other persons are reporied to be missing.
The unfortunate sufferers are, it is szid, mostly new-
comers who have recently settled in the district. B3

In our last we gave such details of the disastrous flood
which had occurred in the Hutt as had reached us. We
now furnish the following particulars which we believe
may be relied on 2s being substantally correct. The
number of bodies actually recovered a: present is nine,
namely, Mrs Hagan and infant, and Mrs Price; the other
persons known to be missing are the husband of Mrs
Stanway, and three more of his children, who were ail
seen to be washed away together. The paricular locality

re.

. where this awful loss of life occurred was nearby the

‘Barley Mow Inn,’ at the Upper Vailey of the Hutt.
When the flood was at its height (about ! am. Tues- !

‘day) the force of the water at this point is described by an

eye-witness as being terrific. The water was seen rushing
along Eke an immense wave, crashing and roaring, carry- |
ing everything before it: huge trees, portions of buildings,
dmber, fumniture, and debris of every description, were
borne away by the force of the current. To witness the
havoc and destruction which the fiood had caused is most
painful and baffles all description. Many acres of land
which only a few hours before to all appearances promised
2 plentiful crop, are now covered with sand .and shingle,
and not a particle of vegetation remains. The quantities
of @rift timber, in many instances large solid trees, which

“have been deposited by the fiood, is perfectly incredible,

2nd will take many months to remove. The unfortunate
persons who have lost their lives by this sad calamity are

“mostly late ardvals in the countzy. Mrs Hagan (a2
: daughter of Mr Dew, an old setdler at the Hutt) was
‘living in 2 small wooden building near the first gorge;
:Mrs Price and 2 man named Charles Hartley were also

residing in the house. Upon seeing the waters rising so
rapidly some fear was entertained for the safety of the
building, and the survivor Hartley prcposed to go for a

" rope w secure the house; when he left the water was up
1o the window, and the house was actually shaking. He
/ almost lost his footing, and was swimming with the cuzrrent
- for nearly half a mile, until he succeeded in getting up 2
tree, where he remained for 14 hours, until rescued by

some passers-by on the following day. From the position

“which he occupied he could see everything around him;

he states that he soon saw the house borne away with the

: current: the inmates Mrs Hagan (who was only confined

that morning) and the nurse Mry Price, were climbing on

" to the roof of the house; they passed close to where he
: was in the tree, and he describes the shrieks of the women

7 as fearful; 2 minute after the house turned over, and
nothing more was seen of them, The bodies were recovered

D;escrip_ti(ymuof“ the flood carried in

about 2 mile from the spot on Wednesday moming; the’

“infant was found firmly locked in the dying grasp of its
: poor mother, the nurse was found ciose 1o her, the body
‘was very much mangled. The bodies were remeved to the

house of Mr Dew, and 2n inquest heid on them, when a

‘verdict of accidentally drowned was returned. The

husband of Mrs Hagan is absent in the couniry and, of

“course, is ignorant of the desolation of his home. Mrs

Price, who was much respected, and who arrived here by

. the dnn Wilson, leaves a family of yourg children behind

her: her husband was absent from home at the time. The
other family, Mr Stanway, wife and family were ail seen
together on the roof of their house; the water rose rapidly
and submerged the whele of them, and they were seen 10

‘sink one after the other. The blacksmith Sollers with his

ife and infant perished in 2 similar manner; they

hills to say ‘good:bye’. The bodies were found mostly
together, one completely buried in the sand. A man and

“ his wife living near to Mr Dew were saved aflter remaining
‘on top of 2 building for many hours whilst nearly all
‘around them was borne away. To give anything like a

detailed account of the losses sustained by residents at the
Kutt would be impossible; we may, however, state a few

‘of the most important particulars of individual loss of

which we have been informed:—Mr D. Riddiford has lost

~.about 120 sheep; Mr Baron has also lost 2 large number
“of sheep; Mr Thomas Mason a number of cattie; Mr
iAmott cattie and sheep; Mr John Leverton has lost *
“entirely 50 acres of crops, and 2 large number of cattle:
‘Mr C. Mabey lost a number of sheep, and aiso a large
‘quantity of fenced and cropped land; Mr Buckridge, of
‘the Albion Hotel, kas had his crops destroved and the

river has taken a course completely through his property;

“at William Tandy's the river now runs through his ground *

and has destroyed a large amount of property; Mrs
Speedy’s land is completely cut up in ali directions by the

"different channels the rain has made, in many cases large

fissures 12 feet deep have been formed; Mr Still has lost
a number of sheep, etc.; Mr John Russell 10 head of
cattle; Mr Dew, an old settler, estimaies his loss at not
fess than £300; z property which was worth many

‘hundreds of pounds is now comparatively worthless, five
‘acres of grassland have been completely swept away. A
Jlarge number of men had voluateered to assi
‘a shingle bed which had been thrown up, and which
\preveats the river from taking its old channel, and nearly
:all the residents of the Hutt were endeavouring to con-
‘tribute either in labour or otherwise to this object. The I
‘destruction of the roads between Poad’s public house and
‘the Taita is almost incredible, scarcely a vestige remains
‘at some places of the original road: at one place {a bridge
:near M Donald’s creek) the miver runs right through the
‘road making it very dangerous for passengers at night;
‘the banks descend abruptly to the depth of {3 feet; other -
‘dangerous places occur along the whole line of the road.
“The Waiwhetu and Second River Bridge have both been
‘carried away. It is to be hoped that the Provincial
‘authorities will lose no time in removing the large quan-
idties of drift timber now lying on the roads, and in
‘making it again passable.

in removing

A public meeting, called by notice posted in the most

ipublic places within the districs, was held at the Hutt
‘Mechanics' Institute last nighe (26 January 1838), to
:consider the best steps to be taken under the circum-
:stances. About 200 people were present at one time
‘during the evening. Mr Braithwaite was in the chair.

Great regret was expressed at the non-attendance of any
person to represent the Provincial Government. Mr .

“Ludlam, as one of those who had signed the notice cailing

the meeting, opened the proceedings by explaining his

‘objects in so doing. The following resolutions were
‘unanimously carried, after considerable discussior, in
‘which, besides the movers and seconders, Messrs Lynch,
: M'Hardie, M’Dowell, Corbett, W. Milne, Jillett, Renall,
:Bruce, and D. Hughey took part. The meeting ended at
Iabout eleven o'clock. Moved by Mr Ludlam, seconded
by Mr Han—That this meeting is of opinion that im-
_ mediate and energetic action is required in order to repair
i the serious public damage done by the recent inundatjon
 of this valley, and in order to guard against the recurrence .
‘of the attendant calamities as far as human means can
“avail, Moved by Mr Wakefield, seconded by Mr Jillett:— -
i That the following gentlemen be requesied to form a
: committee for the purpose of communicating with the

Government on the subject, and of obtaining accurate

“! information as to the causes of the damage and means of
: remedy and of collecting subscriptions towards the neces-

sary expenses, viz, Messs Ludlam, Har, Corbett, :
Phillips, Wilcock, David Hughey, Lynch, Mason and
Wakefield.

Moved by Mr Hart, seconded by Mr Riddiford:—That
the Committee be requested to open a separate subscrip-
tion list for the purposs of relieving serious cases of
private distress among the suferers by the recent inunda-

An inquest was duly held upon the bodies of the

imagined themselves secure, but the house was borne away
‘with the current, and he was heard by persons on the !

the "New Zealand Spectator” shortly - ton.
afterward. National Library of New Zealand. :

" decease dand a verdict of accidentally drowned was
: returned in respect of each person.”

Figure 9: The 1858. "Great Flbod;‘
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Most of these industries occupied the less badly flooded perimeter” area of Petone,
however, despite the appalling drainage problems within the residential area of Petone,
the population increased from 7,500 in 1881 to 20,000 by 1836.

The industrial entrepreneurs were attracted to the advantages Petone offered with its rail
link, cheap flat land, abundant fresh water, and in the case of The Gear, the absence of
neighbours to offend. Petone became the nation's industrial showpiece, although slum
housing blighted the Borough and left a legacy which still remains. It was not until the
mid-1890s that steps were taken to drain the land, to prevent regular flooding, and to
control housing standards.

Lower Hutt Borough

In comparison to Petone the remainder of the Valley was an agricultural backwater.
Lower Hutt was known mainly for its market gardens and recreational picnic areas.
McNab's (Bellevue) and Mason's gardens were popular during the Victorian era when
picnicking was fashionable. They provided an escape from the less attractive conditions
of Wellington and Petone.

The Lower Hutt township had been settled in an unfortunate position. Being further up
the valley, and with the river at a level close to its eastern flood plain, Lower Hutt
experienced floods as a destructive, life threatening force, the river at times occupying
the entire valley floor. Old river courses became active, flowing through Alicetown to
the Dead Arm, from Boulcott into Okoutu Stream (Black Creek or The Second River)
and from Taita to the Waiwhetu (The Third River). The velocity of the flood waters
crossing the plains would have been dangerously high: there are frequent reports of
streets being left rutted and impassable after floods had subsided. Large numbers of
stock were lost, fences were ruined and thousands of cubic metres of gravel were
dumped onto good pasture some distance from the river. Paddocks belonging to riparian
owners could disappear overnight. Mr Speedy, a farmer in the Avalon area, lost 90
acres in the 1858 flood.

The Upper Valley

"The Upper Valley" was the general description given to the area north of Boulcott (the
northern boundary of Lower Hutt Borough with Hutt County), which remained as
remote forest and farm land until the 1900s. The reach from Boulcott to Silverstream
was regarded as a natural extension of Lower Hutt and the need to control the river as
far as the gorge was recognised from the time of the first Hutt River Board.

In Upper Hutt, north of Taita Gorge, river terraces tend to confine the river to the
Western Hills, leaving the eastern side of the valley flood free. There are accounts of
forestry workers being trapped in rising flood waters, and of stock losses and fence
damage, but it was not until the 1940s that the pressure of development required the
construction of publicly funded river control works.
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Plate 19: Looking south from Taita @@% the 1880s showing the relative
levels of the riverbed and flood plain.

Scurce: Alexander Turmbull Library, Burton Bros, neg. GB3141

-

Plate 20: Taita Gorge c. 1880s. Silverstream Rail Bridge in distance. The
view shows river works constructed by the first Hutt River Board for Hutt

@@ﬁﬁ%y. Source: Alexander Turnbull Library neg. GB3140
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Plate 21: Looking south from the "Fern Ground"” (Maoribank), 1876.

Source: Alexander Turnbull Library, James Bragge, neg F10845.

Plate 2Z: View north from the "Fern Ground” (Maoribank), 1876.

Source: Alexander Turnbull Library, James Bragge, neg F2560.
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The pioneer families lived with the river [refer to the McCurdy Collection at the ATL]
and constructed isolated works to protect their lands. There was no attempt by the
community to manage the upper river until 1960 [refer to chapters 7 and 8]. The
following pages contain a number of prints of the "The Upper Valley” (below the Taita
Gorge), of the Gorge itself, and of Upper Hutt.

First Attempts at Control

The 1860s appear to have produced few large floods, although the regular winter floods
continued. In March 1871 a flood caused a log jam on the Hutt Bridge, isolating the
Aglionby Arms Hotel situated to the southwest. The flood swept away part of the bridge
and during the construction of its replacement (the Fourth Hutt Bridge) three heavy
floods swept away materials, equipment and construction plant. As part of the bridge
construction contract, the builder erected five shingle filled timber groynes, but within
months these had shifted out of position and required repair.

Throughout the 1870s the frequent flooding was of serious concern to residents. After
two "old man" floods inundated the valley in 1878 the first Hutt River Board was
formed on 12 November 1879. This Board is recorded as ineffectual, although it carried
out work which reduced the frequent damage caused to the Hutt Bridge and its
approaches. It was founded at the start of the great 1880s depression and had little
power to raise money other than by rating, a difficult task from absentee landlords.
From the Board minutes it appears it also lacked a mandate from resident owners (o
engage in substantial works. Directing public concern to the support of public works was
not easy, despite tragic events such as the flood of March 1880 when a child was swept
to his death in a2 heavy flood that spilled out over many fields. A mix of poverty, lack
of political power, and settler individualism, led to an apathy for public affairs. The
Hutt River Board was only one of many authorities hampered by lack of financial and
ratepayer support, even when the benefits to be gained from modest expenditure were
obviously high. Petone Borough ratepayers, for example, repeatedly failed to support
loan polls to relieve the severe annual flooding of the Borough.

Spring rains of 1887 brought a large flood, and another occurred in 1893, large enough
to make it difficult for Hutt residents to commute to Wellington. This flood inundated
all but the few Petone Borough properties on high ground. The property of Petone
Mayor R C Kirk flooded to the height of the boundary fence and it was he who pressed
the Council "for security in the shape of a stopbank.” In August of the same year the
lower valley was again "a desolate scene with vast sheets of water covering paddock
after paddock. " From Peione: 4 History, Susan Butterworth.

Efforts were made by Petone to combine with Lower Hutt Borough in the construction
of an embankment to protect Petone and the Lower Hutt suburb of Alicetown (at this
time as many Lower Hutt ratepayers lived on the western bank as did on the eastern
bank). The political will and financial backing could not be found within Lower Hutt
to support the proposals and in 1893 Petone proceeded to protect its own territory. The
reasons behind Petone's unilateral action are not clear but it may have been because
Petone was not prepared to be involved in flood control works on the eastern bank
which might have led to higher flood levels in Petone. Lower Hutt Borough politics
may not have been able to support a project that would only benefit western bank
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ratepayers. Possibly the politics of land ownership and class prejudice (Petone was seen
as a lower class area by Lower Hutt) led to the Borough separatism, as occurred with
the 1905 replacement of the Fourth Hutt Bridge and other proposed joint venture
projects.

Although the "Petone” stopbank, built in 1894, was not the first river control work in
the valiey, nonetheless it must have demonstrated how easy it was to obtain some relief
from the flooding nuisance. There is little detail on the construction and funding of this
bank which ran from the Hutt Road/Wakefield Street intersection to skirt the Recreation
Ground and then to tie in with the old foreshore sand and gravel bank at Kensington
Street (see figure 10, p. 43).

A number of river control works were carried out during this period, mainly associated
with the development of the valley's transport infrastructure, the closure of old river
channels, or the protection of isclated assets [refer Archive Table 4, p. 44]. Most of
the works were minor, isolated works and did not conform to a comprehensive scheme
or concept of river management. For example, in 1895 the Lower Hutt Borough
Council erected breakwaters to protect school property (below the Hust Bridge) from
heavy erosion.

In February 1896 the stability of the Hutt Bridge was again threatened by the immense
amount of timber brought down by flood waters. The 1896 flood was the first to follow
construction of the Petone Stopbank. Alicetown is reported to have suffered as a result
of the embankment. During this and subsequent floods:

.... Alicetown residents, armed with picks and shovels, attempted to break down the bank so that
the water could take its old course through Petone. To combat this Petone organised a patrol,
and when a flood was signalled by the ringing of a bell, the patrol took up its duties of doing

sentry-go along the length of the bank. Sentry boxes were erected for their protection. from
Petone: A History, Susan Butterworth, p. 127, from Petone's First Hundred Years, W B Nicholson ed., 1940.

In 1898 two great floods filled the entire valley floor. The larger, on 17 June, was de-
scribed as the greatest flood for 40 years. Water was knee deep in the town and trapped
dancers at the Oddfellows Hall, forcing them to spend the evening on the stage. A great
deal of damage was done in Lower Hutt's renowned McNab's Gardens (later Bellevue)
flooding the house and covering the gardens with a sea of mud. At the peak the waters
were 9 inches below the decking of the Fourth Hutt Bridge. The 1898 flood has been
captured on a panorama of Alicetown and Lower Hutt, and is reproduced as plate 26
(p. 45). To the left of the photograph and in the far distance can be seen the "Boulcott
Overflow" in heavy flood. In the centre right is the high land to which the original
Cornish settlers moved after the flooding in the early 1840s (Cornish Row). In the
centre is Railway Avenue. The Fourth Hutt Bridge is obscured by the trees surrounding
the cemetery at the corner of Bridge and Marsden Streets.

Following a repeat flood in November, with dancers again being trapped in the
Oddfellows Hall, (plate 25, p. 44) a new River Board was elected, replacing the first
Hutt River Board which had not met since 1881.

Within 8 years the new Board commissioned works which effectively freed the lower
valley from flooding.
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Plate 25 shows the flood waters receding after the 1904 flood, a relatively small event
probably a quarter of the volume of the 1898 floods. By 1904 the stopbank construction
on the eastern bank was largely complete, however, a portion of the works had been
postponed pending the construction of the replacement Hutt Bridge. In the previous "old
man” floods High Street had been submerged by up to 1.2 m and was left rutted and
scoured.
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Plate 23: F %@3@%@% Boom Gf@yne, Lower Hu@t, C. 187@5. Source: Alexander Turnbull Library, Davis
col., neg. F52877.

W -

Plate 24: Fourth Hutt Bridge c. 1880s showing timber groynes (see also plate 13).

Source: Alexander Turnbull Library, Davis col., neg. F52879.

42 Part One



y ) Petrins

i 2

S Pagifi AN .
Scour //,//o{\ s Q‘A &4' ’ fc“i\\‘ B e
. I g \ &'

4['/3), (3 % \'\‘é"

: }4/\ s RAT g,\ Vai,év Nan s
4 P - ) b & / WA & -
3)\\} T R R ’m"“?ﬁf\\‘é\‘—f :
e R B e N
SR angs Medie al F ‘«/ e di LoE
\\>‘ { 0 - N JE
A '3 unw.l.sunfﬁﬁ R P S N ‘
&a ;- Hosprial | WA - : (,Y* e oy \
‘ // \ ) Chates S *'/ O /’ “7”'\/ :
‘” ()/ . Miw i, W i / - u, U / s ~4//(/ \

'lwy /\\ /“U iy O

) N son
TRERLY SCENTT ~l 5! \CSO LAUNJM faf” ,5() i

RGN RSERVL

e \() \‘-“/\/’" Diseriet !csllm ‘lé'{, &V/Hutt Road

ey N TON Qg
o T R S
£ N ND -y,
Wakeﬁeid Street’u [N"RA! :{} A\\ ) ' ,;..P.AH.}E . ”uns)
A RI\'?‘/ - !
Yo Rly fie \ ‘-,. yoo [N
OU [VQ Vi
2 4 N v e
: = F’Q/F 7 A‘Z“" ij” &omi@‘«?weu‘l‘? Club &“ i
) hR ‘)J i‘[ 1dwTok, Archery {
%\ﬂf\; \{ Meariiial Civt X 3
':ulf'mlonul K“‘dﬁ‘g{' {7 \" ‘\\LG"L“ y / ‘,‘ A4 (.u"l:gv [ ,“ AVA iARK e
‘ultn(_e ey / g ‘P\\.\"pw et "*/4 =28 & X
'ii(;"se i b4 / bdv Street f\f’*?é*"é"“*“"’“""““”’
& Ind?} EAR l / Garden of
/\/r
f\[‘“c""/’egi 't Kensmgton Street / AN j !"’V "f°""~ ‘R“'“}";fg‘;;,;& _ RN
g Vl(torm Gy A ,7, ; \7 I 74,\,0 s ~, *’L“““ O PARK sLADDfN K“',dérg'
&}f\\ '/ // i ( Club PARK LUTE
Q & Af-‘i’/GL/ SR 16 TR

J\,
,\ MON ,éé“'+/

. e Emerson Street ‘ Vo by
~ L‘ﬁﬁp, Lk ;ﬂ},& /7 / / o\ Hma Streetr i . .

15 4 LT

T o AR '1
f\ oreshore £ // Iy - & 5 IR
Mm\mr fo ;Vggv /1%, /// snatural gravel nge2 Wes{em A, L
2 owing yd - 4 .. 4 il v -
Club NS / IRy IS (Te Mome Dranb RN
E ~\€1  / Tab Ji © b LIt amne “ o ,f H
A - Heretaunga Sz‘reet Co
f Ja dear’ .

SLAND
~ " E 2 ;. FQ’« H
e B : ] Movle Ciub
. \\F:_‘*émd‘;rwﬂter. @fudo Club
o, 4«. £ Cle 3"7'\’“ I’ Club
Sea R(mgus P p!x*“AUT */L,,N\/
Mintature Rnllway\"ﬁ(ﬁ} 8 \ L

Z’

) 5 ey 5,
Table Tennis Club \‘.(r\ {s,\g =
M([WA[\% AL B ! ;Sg\;:’
PARK®-, "] -
Rughy Tt o E'E;Pe
Leagtied™.'r " 1
it 4 \\ . i
RGNy ; ERE
B saasci i
outs vy
LN
R
Vagle 2 4 i
LWeks |y TR

The 1894 stopbank ran from the intersection of Hutt Road and Wakefield Street, east zlong
Wakefield Street for about 50 m then ESE for 400 m to Udy Street at the Petone Recreation
Ground; along Udy Street 165 m to Kensington Street; south down Kensington Street 340 m to
Huiz Street; through the properties on the north side of Huia Street and the south side of
Emerson Street to Hardham Street and the Western Arm of the Hutt River; south for 200 m to
the intersection of Hardham Street and ‘Heretaunga Street.

The section from Kensmgton Street to the Te Mome Drain made use of a natural grave! ridge
which ran parallel to the foreshore about 150-200 m north of Jackson Street. The ridge is iden-
tified as a storm beach ridge formed over 2000 years ago. The section of siopbank from Udy
Street to the ridge crosses a general depression that extends from the Hutt Road to the western =~
armwith 1ts northern baundary roughly outlined by Wakefield Street and the Waararapa Railway
Line. - : G

Figure 10: 1894 Petbne Stopbank
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Plate 25; Hﬁg% Stﬁ'@eg, Lower gﬂ%&, 1604, scurce: Froma “pewspaper cutting”, neg. held by the War
Memorial Library, Hurt City.

River Works 1840 to 19¢

{Abbreviations refer to Archive Teble 2, p. T}

Bl: 1851: HRBSSP21: 250-330
Plan showing old course of river at Aiiceiown.

B2: [874-75: OAV
Construction of the Western Raiaway, Meling to Silverstrearn: the contractor found that mere was httﬁe
flat land betweent the river and the hiils. Fill disappeared with frightening speed. Where it was
impossible to use fill concrete walls were erected and the river was diverted with several thousand sand
bags.

B3: 12 Sep 187%: HRBminutes
Hutt Bridge protective works. Four separate corgracts iet during September & October, for £311, o
protect the Hutt Bridge.

B4:18 Feb 1880; HRBminutes
Tenders called to extend the "floating dam” above the Hutt Br;dge {to control ﬂoatmg debris).

B5: 3 Mar 1880: HR Bminutes: 840
Breakwater constructed at "Taita", value i;79 Additional £21 paid to contractor for the construction
of a floating dam at Ciay,qutv Mason's property, Taita (Tennyson Ave/Mabey Road area). '

B6: 2 Mar 1881: HRBrminutes: 1200-1240
Bank protection Taita Gorge, value £20.

B7: 2 Apr 1881: HRBminutes
Hutt Bridge protective works - Engmeer instructed to lower logs in floating dam.

BR: by 1890: AV v o
Milling of timbermoved from the valley to the hilis. The river deposited vast guantities of soil and
shingle along the lower banks and the mouth, i ,

Archive Ta%ie 4: River Works 1840 to @@@.
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Plate 26:

Memorial Library

1898 Flood, Lower Hutt.

Source:

Lower Hult
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Chapter 3

Chapter Three

THE FIRST SCHEME
Flood Control for the
"lower" Hutt Valley

1900-1924

The first Hutt River Board was responsible for a number of small
protective works and was successful in maintaining the security of
the Fourth Hutt Bridge, built in 1872 and lasting 32 years (piate
24, It also constructed an embankment and breakwater in the Taita
area {of unknown size and position)} and provided grant assistance
to a number of property owners to build their own minor works.

Although the Board consisted of capable local politicians, it was
unable to come to grips with the major problem of widespread
flooding. The reasons for its failure to promote effective flood
control works are not easily identified. Contemporary accounts of
local authority activities indicate that community commitment was
often lacking, due to divergent objectives and insufficient financial
resources. In 1883 the First Board went into abeyance, providing
only minor grant assistance in 1885 before going into permanent
recess in 1887. '

The Second River Board enjoyed the full support of the residents of
Lower Hutt Borough, being formed on 14 February 1899 at the end
of a decade of phenomenal flooding. Quoting from the Hutt and
Petone Chronicle of 22 June 1898:

We do not for a moment suggest that a perfect
remedy is at present possible, but what we are
certain of is that a scheme of river conservation
unselfishly pursued would make the Hutt Vailey the
garden of New Zealand. (from Once Upon a
Village, David P Millar, p. 108)

Not surprisingly Petone residents felt disinclined to contribute o the
new authority, despite this call, and Petone continued to remain
outside the rating district until 19490.

For the period 1900-1945 the Hutt River Board principally pursued

the interests of Lower Hutt Borough and the river was effectively
managed for the benefit of this community.
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The First Scheme of Works

In 1899 the Hutt River Board sought the assistance of the engineering partnership of
Meason and Marchant to devise a scheme for the protection of Lower Hutt Borough.
The firm was experienced in the design and construction of successful river control
works for the Geraldine and Levels County Councils (South Island). Funds for stopbank
construction were offered by private companies but the Board declined these offers in
favour of raising an inscribed loan of £18,000.

Mr G Laing-Meason, a senior partner of Meason and Marchant, considered a number
of options, including dredging the main channel and the construction of overflow banks
and weirs, before recommending that the river be lined with embankments, complete
with coffer dam work, concrete culverts and flap valves for land drainage.

The approaches to the Hult Bridge they thought should be faced with sheet piling. The then
present bridge did not allow a maximum flood through, being far too low and as its condition
was decidedly bad, they recommended the construction of a new and wider bridge. The estimate
Jor the flood control work was £13,900 ($(1990)1,600,000).

The next problem was money. A deputation went to (Prime Minister) Seddon to ask for financial
help, claiming the cause of flooding lay with the felling of forests and the erection of bridges
north of the River Board District. Seddon declined on the grounds that public money used on
such a construction would resuit in the increase of land vaiues, an increase from which only ihe
Hutt would benefit. In this he was proved correct.

The Board proceeded to vate the district according o the liability of land to suffer flooding. The
heaviest rate was to be paid by those with lands "liable to great actual damage”, and a
moderate rate by those with "lands indirectly liable to damage". The rates were levied to pay

the interest on the loan of £18,000 the Board had been authorised to raise. (From Once Upon A
Village David P Millar, pp. 109-110)

Archive Table 6, p. 53, backgrounds the rating systems used by the Hutt River Board.
Figure 11, p. 52, shows the changes to the rating district between 1900 and 1972, when
rating was changed to a regional basis.

- There was considerable opposition to the River Board and its proposals. The Ratepayers’
Protective Association challenged the Board's validity in the Supreme Court, delaying
the classification of the district. Legal action was also threatened by the Gear Meat
Company, representing the concerns of the people of Petone. It was feared that the
proposed eastern stopbank would result in higher flood levels rising against the Petone
stopbank. Consideration was given to terminate the works at Whites Line with the banks
returning to higher ground along this road. Proposals were also prepared for the
stopbanks to follow their present alignment through Gear Island, but these were initially
rejected as they increased the cost from £18,000 to £21,000. Only continued pressure
and the threat of legal action from the Petone area led to the later (1906) construction
of a new stopbank through Gear Island.

Once agreement on the scheme alignment had been reached delays were encountered
with the replacement of the Fourth Bridge. Final agreement on the waterway and
position of the Fifth Hutt Bridge led to local increases in stopbank height of 3 ft (900
mm) to allow for heading associated with the undersize waterway. Further details of
the Scheme of Works are contained in Archive Table 5 below and in the following
project reports contained in Part Two of this history.
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Project Report 1: Scheme for Conserving the Hutt River. 1500-1904.
Stopbanking works from the river mouth to Boulcott, on the eastern bank,
and from the Petone Stopbank to Melling on the western bank.

Project Report 2: Gear Island Stopbank. 1906. Stopbank from Whites
Line (west) to Waione Street along the eastern side of Gear Island.

Scheme for Conserving the Hutt River
(Abbreviations refer to Archive Table 2, 0.7

C1: 15 Jun 1899: HRBminutes
Meason and Marchant tender of £75 to survey (lower) Hutt
River accepted. Leslie Reynolds’ tender £131 3 0

C2: 20 Aug 1899: HRBminutes
Rate Payers Protective Assn challenged vahc’uty of HRB in
Supreme Court. Classification of district (for rating) rescinded

fcr second time as due process of tendering for a Classifier
had not been followed. Royalty on river metal considered for

“the first time.. Plans received from Meason and Marchant

7 Nov 1899: HRBminutes
Arrangements made to survey land reqmred for stopbank -
preliminary to entering mto negotiations for purchase

C4: 14 Dec:1899: HRBminutes ' '
Laing-Meason's scheme adopted. Plans and engmeer ] report
circulated to all ratepayers. Meetmg of ratepayers 21/12/59
approved scheme.

]

C5: 11 Jan 1900: HRBminutes

Mr Laing-Meason instructed:to take measurement “at-not-jess
than three points, above the point of overfiow” [undefined] 1o
verify his estimate of the volume of water 0 be provided for
in stopbank scheme. Deputation to government for new bridge.

C&: & Feb 1900: HRBminutes

Gear Meat hold HRB responsible for damage Gear Meat might
sustain as a result of construction of new stopbank west of
Gear Island.

C7: 8 Mar 1900: HRBminutes

Chairman again asks Laing-Meason to confirm that adequate
provision has been made for protection south of "ridge” on
Mudgeway's land and Gear Meat property in Section 10.

C8: 13 Mar 1990: HRBminutes

Meason and Marchant considered the Petone Stopbank high
enough. Estimate that cost of works to protect Petone stopbank
against-erpsion greater than £250, Laing-Meason (o report on
relocation of proposed stopbank alignment to east side of Gear
Istand rather than through Mudgeways - HRB think new
alignment wili silence opposition.

C9: 3 Apr 1900 HRBminutes

Report from Engineer on realigonment at Gear Island.

Motion to extend scheme to include this work at a total cost of
£21,000 lost in favour of calling a poll Tor & loan of £18,000
to cover works with the western-bank finishing at the Petone

‘Stopbank (and to cover land purchase, compensation, and engi-

neering fees).

C10: 7 Jun 1900: HRBminutes

Offers from various brokers in Wellington to provide loan
monies. Declined in favour of an inscribed loan under the
terms of the "Government Loans To Local Bodies Act”.
Meason and Marchant to pro»eed with detailed survey.

C1li1 Aug 1900: HRBmmutes
Option to terminate scheme at Whites Line - 1o avoid difficulty
with land purchase - discussed. .

C12: 8 Nov 1500: HRBminutes
PWD Engineer-in—Chief approves works.

C13: 17 Jan 1901 HRBminutes

Engineer recommends to raise stopbanks at the Hutt Bridge by
3 ft to allow for (hydraulic) choke. Recommends that new Hutt
Bridge construction and stopbank construction be coordinated.

C14: 1901-03: HRBminutes

Construction of the Hutt River Board's first stopbanks under
the 1895 "Scheme for Censerving the Hutt River". Stopbanks
ran -from Boulcott Golf Course t0 Seaview Road on the left
bank, and from the Melling Bridge to the Ava Bridge on the
right bank. (All place names in present day terms).

C15: 8 May 1902: HRBminutes
Observation recorded that the cencrete wall north of the Hutt
Bridge is constructed across an old pond.

- C16: 30 Apr 1903: HR Bminutes

Engineer's report on extension of District circulated to
ratepayers.

C17: 1906: HRBmmutes -
Extension {(and completion) of stopbanking scheme from Ava
Bridge to Jackson Street on the right (western) bank.

C18: 17 Jan 1907: HRBminutes
Cross sections supplied to Wellington City Engineer for use in
design of the new Pipe Bridge (at the Estuary).

Archive Table 5: Scheme for Conserving the Hutt River 1899-1907
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Plate 28: @ﬁﬁ@ﬁ'ﬁ@‘iwﬁ @§ %%3@ ﬁmi @%@@@aﬁiﬁ - the %@n OW Pif. Source: Alexander Tumbuil
Uibrary, York studios, neg. F28348

Construction of the "Scheme for Conserving The Huft River” 1981-1903. The stopbanks were constructed
using shingle loaded by hand into half cubic yard trays (0.45 cu.m.) from selected river deposits. Compaction
was achieved by directing the loaded drays along the embankments. The drays were unioaded using a steam
powered crane and the shingie was spreaé by hand and horse drawn levelling bars. See also the Report rear
cover for other photographs in this series.

?eaag@g m‘aﬁ
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Plate 27: Construction of the first stopb - compaction. sowce: Alexander Tumbull Library,

York Studios, neg. F28346
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Plate 29: Lower Hutt ¢. 1907

Source: Natiopal Museum, neg. B16526

Piates 29 and 30 show the stopbanks not long after their construction. In Plate 2% notice the undeveloped
Strand Park, and the Waiwhetu farmlands in the background. This low-lying area or "Third River” is recorded
as taking overflows from the Taita area during the large floods of the 1800s. In plate 30 the dark line across
Strand Park and Gear Island shows the position of the river in the 1870s.

Plate 30: Lower Hutt ¢, 1926.

Source: Alexander Turnbull Library, W.Thorley col., neg F76101
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THE ﬁUTT REVER BOARD msmc:'f

At'the expiry of the Board's first term in office in 1885 the Board's affairs were effectively in abeyance throughlack of ratepayer
interest and support (populauon of Lower Hutt less than 1000). No election was held as the elected Board could continue in office
and its cperatxons contmue under the provisions of the River Boards Act of 1884, The Board went into permanent recess in 1887.

The First River Dlstrlct included all the area to Silverstream with the excepuon of the hilt sectzons of Normandale and Belmont
and the areas adjacent to Epuni.

The Second River District was constituted on the ‘14 February 1899 and mcluded only the Lower Hutt Borough, with the
exception of the Normandale arez and the area around Epuni, At this stage the northern Lower Hutt boundary with Hutt County
crossed the valley ‘near Park Road but did not mclude the Belmont area on the western side of the river, from about the present
position of the Firth plant northwards

As a result of 4 petmon in 1910, the district was exten'ded to-include the Normandale area, the Taita area (including the gorge)
and part of Belmont. Tn 1915 the, River Board sought the inclusion of Epuni and Petore, however onty Epuni was mciudeé at
that time. Petone remained outside the area until a further, successful petition by the Board i 1947.

The Hutt River Board requested the Local Government Commission to order the extension of the district to include the upper
vailey in 1955 and an Order In Council'to that effect was subsequently issued in March 1956, The extension was at the request
of the Upper Hutt Borough Council and Huti County Council; and allowed for a Board conswtmg of nine members; five
representing the Lower Hutt subdivision, two representing the Petone subdivision and two, the Upper Hutt subdivision. Prior
to this date the Board had consisted of $iX members two from the Petone subdwiszon and fe)ur from the remainder of the River
District.

RATING/REVENUE

Until about 1921 the Hutt River Board rated under a classification system based on three classes of flood risk, derived essentially
from: an interpretation of contour mformanon

In about 1921 permission was given'by the Mimster of Internal Affairs, pursuarttoprovisions of section 9 of the River Boards
Amendiment Act 1913, torateona umform scale without classifications. In 1922 this rate was 3/20 of 1 penny per pound capital
value.

By 1948 the general rate was 85/ 1000 of 1 penny:per pound capzaai value, but by this time three addmonal classes of special
rates were-levied.

The additional rates were collected to reflect benefit from the 1950s scheme upgrading and were:

Class One .. 21/1000 of 1 penny per pound
Class Two  14/1000 of | penny per pound
Class Three 7/1000 of 1 penny per pound

Upon the inclusion of the upper valley into the district the Department of Internal Affairs was of the opinion that the Board were
incorrectly relying on the 1921 proviso as a perpetual authority to levy rates. The Department considerec that the rating approval
should have been given annually. ‘As a consequence the Board instructed its legal advisers (o draft a lecal bill which was
subsequently passed as the Hutt River Empowering Act; 1957 (Local No. 8). Section tiiree of that Act authorised the Board to
make and levy a special rate where 2 loan was raised for the benefit 6f part of the district; being a uniform rate on that part of
the district benefitting. This rating process continued until the Hutt River:Board functions were taken-over by the Wellington
Regional Water Board in 1973,

From 1973 funding for river works was obtained as part of the Water Board levy on the constituent Local Autherities. From
1980 funding has been from Wellington Regional Council general rating.

Substantial Government subsidies administered by the Soil Conservation and Rivers Contro! Council have been granted for Hutt
River control works.

Government support for river control works commenced in 1956 with 50 percent subsidies on the Major Scheme works in Lower
and Upper Hutt. Subsidies of from 30-66 percent were given for various parts of the scheme. Governiment support alsc extended
to the general area of cafchment resources management, and is continuing for flood plain management studies. Since 1986
subsidy support for new works has been gradually phased out as it is directly linked to the size of a Region's rating base which,
for the Hutt Valley, is large by New Zealand s{andards

Archive Table 6: The Hutt River Board Rating District.
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Commissioning of the First Scheme

The construction of the stopbanks defined for the first time a River Zone. The Hutt
River Board of Conservators now had to face the real challenge of containing the river
within this zone, a challenge which they failed to meet, leading to the resignation of the
Board's chairmen in 1912, 1920 and 1923.

From early engineering correspondence it is clear that Board members did not appreciate
the consequences of confining a large, steep river. Although their Engineer called for
a scheme of river management, their experience related principally to flooding - now
presumably solved by the stopbanks. They had no call to closely observe the processes
of bed erosion and deposition, and there is no record of discussion of the major
problems to be anticipated following the confinement of the flood flows. Some of the
members must have been aware of the power of the river to erode large areas of land
overnight, but they appear to have remained silent.

Although the Hutt River had a history of widespread flooding, its course was relatively
stable - it was not a wide braided river subject to wild fluctuations. The stability was
almost certainly due to the relief provided by the Boulcott and Taita overflow channels.
As flood volumes increased, water spilled across the plains into the "Second” (Okoutu)
and "Third" (Waiwhetu) rivers. This reduced the flood flows in the central channel,
reduced flood levels and the depth of flood flows.

The direct consequence of closing the overflow routes was to significantly change the
scour and deposition processes within the central channel. Flood flow velocities and
depths were increased by up to 50 percent; in terms of bed load transport, increasing
the potential to scour and redeposit bed material by perhaps 300 to 500 percent.

The first 20 years of river management involved much trial and error, and effective
management techniques for the development and control of the central channel were not
established until 1924. A further 20 years of experimentation were required before the
channel in the lower valley approximated a satisfactory alignment. During this period
maintenance expenditure reached almost 10 times the cost of the original capital works.

Tables [ and I, "River Works Expenditure 1907-1990", p. 58, have been prepared from
the Hutt River Board Statement of Accounts to illustrate the expenditure required to
establish the initial scheme works, and later to extend and upgrade the scheme. The
level of debt carried by 1921 is indicative of the problems encountered during the early
years.

River Management 1900-1924

1900 to 1924 were formative years for the Hutt River Board. The construction and
commissioning of the first scheme of works developed the policies and practices which
the Board followed until its demise in 1972. The initial heavy burden of debt accrued
in the first two decades also left a lasting conservatism, reflected in the cautious attitude
taken towards the extension of the Scheme in the 1950s.
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River alignment works, the development of Gear Island, the establishment of a river
extraction industry, and the removal of forest debris were the major projects to occupy
the Board. A summary of the river works undertaken during the 1900-1924 period is
contained in Archive Table 7, Rivers Control 1900-1924, p. 59. These included the
construction of heavy timber groynes, railway iron breastwork, boulder filled netting
weirs and groynes, and the establishment of willow plantations. Most of the works were
constructed to Laing-Meason's 1902 specification for the scheme of management and
to his specifications for additional works required after the large floods of 1913 and
1915. Examples of this work are still in evidence in the lower river.

It is only possible to guess at the scope of much of this work. The period 1900-1924 is
poorly recorded, the only source of information being the Hutt River Board Minute
Papers. The few detailed engineering files that have been retained are those of Laing-
Meason's successor, Hubert Sladden of the Seaton, Sladden and Pavitt partnership.
Although these do not start until 1924, limited references to the 1900-1924 period and
some original documents are included. These references can be assumed to be accurate
as H Sladden was an engineering cadet with Laing-Meason. Sladden had also been
appointed as stand-in during Laing-Meason's illness before the Engineer's death in 1924
and was appointed as Engineer shortly thereafter.

The full extent of ongoing management services provided by Laing-Meason are not
recorded, although the Hutt River Board Minute papers of 6 November 1902 note that
he was required to formulate a scheme for the maintenance of the works. His report
apparently included recommendations for the River District to be extended from the
Borough boundary to the Taita Gorge. This illustrates his appreciation of the need to
manage the overall river alignment and shingle resource, and of the continuing threat
posed to Lower Hutt Borough by the Taita and Pomare overflows.

From 1899 to 1911 Laing-Meason was in regular attendance at the Board meetings and
was presumably responsible for the management and maintenance of the scheme.
Political changes between 1911 and 1912 led the Board to dispense with the services of
the Engineer and Solicitor, with Board members taking over the direct operation of the
Scheme. The changes in Board membership resulted in the resignation of the Chairman
in May 1912, along with a disclaimer of responsibility from Laing-Meason.
Laing-Meason continued to be requested to provide advice on specific issues but was not
involved in the general operation or development of the Scheme. In 1922 Laing-Meason
once again became a regular advisor following a further change in Board membership,
and the failure of the Board's dredging enterprise (refer chapter 4).

The other major projects to occupy the Board prior to 1924 were development of Gear
Island, establishment of a river shingle extraction industry, and removal of forest debris.

The "delogging” of the river, as the removal of the forest debris was termed, was an
ongoing operation which lasted well into the 1930s. Throughout the latter half of the
19th century settlers had used the river as a dumping ground for unwanted forest
clearance waste. By the turn of the century the bed was littered with large logs buried
within the vast accumulation of shingle and erosion deposits. Many of the logs were
large enough to divert the central channel flow and to trigger the deposition of flood
borne debris. With each large flood the logs, silt, and shingle were repositioned and the
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Plate 31: Gear Island Proposals 1913

Source: Wellington Maritime Museum neg. 6623

central channel alignment altered. To achieve Laing-Meason's "Ultimate Channel
Alignment”, the central feature of the 1902 Scheme of Management, it was necessary
to remove the forest debris. Delogging the river was a major item of Board expenditure
throughout the first 20 years, and continued with the removal of the fossilized forest
remnants that were exposed as the bed levels dropped and the river cut into the deposits
laid down during the post-glacial period.

The establishment of the shingle industry marked the turning point in the development
of a controllable central channel alignment. The shingle business is the major concern
recorded in the Board Minutes for the 1910-1920 period as the Board struggied to
control the moving shingle deposits. Thereafter the business provided the bulk of the
Board's income until the involvement of central Government in the 1940s. A discussion
of the development of the shingle extraction industry is the subject of chapter 4. The
business was pivotal to the establishment of the central channel alignment and to the
fortunes of the Hutt River Board and the residents of the Lower Valley.

For an account of the debate which followed the development of Gear Island the reader
is referred to Petone: A History by Susan Butterworth. Plate 31 shows one Hutt River
Board scheme for the area. The Board investigated the development of a Hutt Valley
port on a number of occasions in an attempt to stimulate growth in the Hutt Valley and
to earn revenue. The proposals were abandoned at each attempt as the anticipated trade
volumes could not support the capital outlay.
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Tables I and II : River Works Expenditure 1907-1990

Revermze district Jand

Year || Total Ax. . Works & | Lean | Rates | Valueof | Value of Public Debt | Cemsumer Const.
. Expend. | Maiat., | ¢ Income | Assets | land | | Price Index | Cost
to 31/3/2% Works, Invest. Worsks on Works on Loan River rates HRB Nett total incl, Land hoidings
E & Admin B B

Al Values expressed as Pounds Sterling

1907 || 474 | 670 | 3800 | 500 [ 30 | seu | 3s712 | 235 |

Public debt comprised 18,00 for the original scheme works, 1,800 as 10% additional thereto, followed by 15,000 + 1,500 for extension of the works within the district, for compensation,
for land purchase, and for the construction of initial protection and training works.

5946 1040 4350 718 -2054 5611 40,872 235
2975 1175 1232 543 1584 5766 46,035 232

1508
1509

Loan of 10,000 raised for additional costs relating to the initial scheme works.

1916 2326 722 1045 733 1924 6688 47,563 234
1911 1708 700 456 520 1796 6688 47,563 233
1912 1898 780 600 503 1320 6638 47,563 240

1513 2282 1760 3t 459 925 6288 47,563 245
1914 2214 844 871 511 976 6288 48,587 252
Loan of 1,000 to cover expenditure on repairs and training works required afler the 1913 flood (but not built until after the 1915 flood).
1915 1896 1232 137 630 507 6288 48,587 271
1916 2658 200 1324 532 -245 6288 48,587 291
1917 1949 573 613 534 2355 6288 51,587 315
1918 2622 683 1358 497 2977 6288 53,587 341
£.oan of 5,000 1o cover expenditure on repeirs and training works required after the 1915 flood.
1919 o 1679 974 127 568 2421 6288 53,587 366
1920 2082 1050 188 581 1479 6288 53,587 409
1921 N 6552 971 4500 516 6218 6288 62,587 a15s

Loan of 9,000 to cover the establishment of the shingle dredging operation - dredge, machinery, crusher and commissioning. Started operation in 1922. Costs and reverme were contained in
the general account. The profit from the shingle business made up the differerce between anual expenditure and income (rates & loans).

Liability for the original scheme loans cease, stopbank raising (unemployment relief work) and 1931 flood damage repairs, 1931 - i945.

1922 8514 2035 3300 104S §705 6563 62,587 382
1923 9168 3656 792 6481 6573 62,587 385
1924 8388 2656 690 4812 7188 62,587 395
1925 5755 2985 693 5251 7378 62,587 403

(revaluation of

Gear Island)
1926 4911 1900 832 5949 21,160 62,587 405
1927 6080 2700 945 5301 21,930 62,587 402
1928 5087 1600 1130 6509 22,200 62,587 404
1929 6546 2550 1417 4350 23,585 62,587 403
{purchase

Waiwheta Pa)

1930 7368 3235 2825 4787 24,270 62,587 394

1931 5796 2372 2704 7348 24,495 57,434 364
1932 7226 3459 250 2618 6773 24,445 52,277 336
1933 5835 1886 1721 2628 7507 24,445 47,131 319
1934 5089 2172 737 2881 9019 24,445 41,972 324
1935 4898 2119 520 3413 10,202 24,645 30,330 336
1936 5668 2825 298 3383 10,913 22,705 30,330 347
1537 6570 2947 200 3420 9310 22,705 28,283 376
1938 7117 2679 748 2530 7818 22,705 28,007 382
1939 5909 3070 845 2807 8560 22,705 27,718 397
1940 6651 3284 168 2587 10,630 22,505 26,393 415
1941 5664 2969 2016 10,010 22,905 26,079 431
1942 7664 4570 2367 9967 22,355 20,745 445
1943 5949 3319 2966 11,005 22,330 15,258 455
1944 5978 2948 2964 13,424 22,330 9752 464
1945 6971 3180 3053 14,779 23,080 4427 470
1946 6311 2501 3227 17,528 23,080 403% 474 100
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Tables I and II : River Works Expenditure 1907-1990

Year Total An. Works & Loan Rates Value of Value of | Public Debt | Consemer Const.

Expend. Maint. Works Income Assets land Price Index Cost

- Index
t031/3/22 || Works, Invest. Works on Works on Loan | River rates HRB | Neti total incl. | Land holdings Value of
| & Admin Revernie district cuistanding
1947 7515 4633 3386 19,333 23,080 3636 488 102
1948 12,839 8327 4287 17,019 23,080 3214 527 110
Extersive bulidozing in the Fraser Park / Mabey Road areas following the June 1947 flood and the May 1948 flood.
1949 13,035 8000 14,369 23,080 2500y 536 112
1950 10,018 5203 8962 21,858 23,080 2317 566 120
1651 13,263 5193 9473 24,978 23,080 1839 629 141
1652 14,048 6312 9254 78,962 21,695 1341 678 150
1952 Sale of river land (previcusiy not valued as an asset) to the Crown. 1954 Edmund Creek diversion. From 1956 inchudes work carried cut in Upper Hutt.

1953 15,349 6792 9832 85,543 21,605 821 709 160
1954 29,660 7391 9842 80,057 27,534 741 167
1955 24,437 7945 1268 10,472 87,073 29,198 760 172
1956 33,399 18,380 4682 10,465 83,307 29,189 786 186
1957 79,797 11,080 48,281 14,769 56,838 62,745 803 186
1958 52,295 11,560 18,000 21,157 61,609 63,320 839 191
1959 51,466 21,000 4055 20,581 74,544 63,320 871 199
1960 73,841 21,464 15,417 69,236 98,825 877 208
1561 78,027 53,607 19,937 69,421 105,030 893 215
1962 67959 45,841 22,225 75,337 104,670 916 220
1963 79,194 21,758 22,254 75,337 124,090 935 223
1964 41,288 16,827 1800 24,318 189,115 124,940 567 229
1965 146,082 38,446 87,807 25,844 171,087 130,705 1000 245
1666 100,268 46,811 22,117 24,913 165,020 145,465 253
1967 167,099 71,604 58,802 23,809 93,581 165,695 265

Remaining values all expressed in

terms of decimal currency.

Make aflowance when undertaking CPI

[ CC1 adjustments.

1568 280,947 112,726 69,821 52,110 158,782 352,590 270
1965 184,193 58,645 67,751 68,228 197,120 456,870 89,000 285
1970 213,820 95,260 70,439 67,640 221,763 454,870 87,000 317
1571 231,849 83,721 73,681 63,477 224,046 454,870 86,000 375
1972 181,322 124,762 78,262 175,432 452,700 83,000 412
1973 229,483 147,798 55,828 136,355 625,250 21,000 436

In 1973 the functions of the Hutt River

Board were in

corporated into the Wellington Regional Water Board, and in 1984, the Wellington

Regional Council functions. Rates and assets were amalgamated and cannot be simply related to the HRFCS.
1574 152,782 133,000 79,000 484
1975 243,694 130,000 77,000 587
1976 284,174 79,600 75,000 720
1977 256,526 51,000 71,000 824
1978 (200,000) 68,000 65,000 27
1979 154,534 55,600 66,000 1027
198C 184,388 89,600 63,000 1318
1581 275,524 80,900 60,000 1530
1982 322,834 112,560 13,000 56,000 1870
1583 587,474 161,250 53,000 2010
1984 866,043 449,500 153,500 48,000 2040
1985 1,037,555 425,200 36,400 44,000 2320
1986 1,270,446 485,200 40,000 2630
1987 1,513,336 453,800 167,900 35,000 2770
1988 1,401,939 628,200 34,700 231,000 2980
1989 2,194,500 903,000 132,500 1,872,000 3120
1990 1,923,900 882,200 4,366,000 3270
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Rlvers Control 1900-1924
{ Abbrewatmns refer to Archive Tabie 2, B. 7)

B9: 6 Sep 1500: HRBminutes -
Purchase of 35 ton of rail from NZR for protecuve works:

B10: 6 Nov 1902 HRBmmutes

- Engineer to formulate a scheme for the mamtenance of the
river. His recommendations included ' best means of removing
shingle frem the “bed of the river’.  Also recommended
extension of the Board's Distriet to Taxta Gorge

Bi11: 1900-1920: Various
General references to log removal operatlons m the lower
channel.

Bi2: Jan 1905: HRBmmutes posmon net known S
HRE desires to proceed with works at. Taita. HCC agreed
Feb 1905 and works constructed at day raies under
Engineer's supervision. :

B13: Sep-15035; HRBminutes i
Mr Welch complained that the embankment at Taita was
causing ponding on his property. Marchant (Meason's

partner) mspected the embankment and observed that it was .

of no value in stopping overflow as placed. Foreman to lay
18" pipe through bank,

Meason's comments © HRB:

(1) At the time the embankment constructed the river much
higher than at present.

(2) Evidence of comparatively recent overfiow.

(3) Pipes were intended but accidentally omitted.

B14: Oct 1905: HRBminutes : 140
Foreman to effect any necessary repairs to Jorgensen's
embankment and to use the heaviest netting avaiiable.

B1i5: 7 Feb 1907 HRBminutes

Diversion cuts through Riddiford's 1and {260«300) opposite
Alicetown amd through Board property at Gear Island (170-
200) - value £242

B16:0ct 1909: HRBminutes
6 additional boom groynes built, 66 x 30 turpentme poles
purchased.

B17: 6 Mar 1610: HRBrminutes

Re extension of scheme: time taken to obtain necessary
ratepayers’ signatures excessive and the matter deferred
uniil Act of Parljament changes requirements.

B18: Jul 1910: HRBminutes

EBncroachment of river ontoc Welch and Hewe's propertiesat
Taita (just upstream of the Taita Hotel). Something would
have to be.done to-preveni-loss of land and flooding of
Lower Huit. Referred:to Engineer. HRB to ‘pay share of
works built by HCC under direction of Engineer after
inciusion of HCC into district. HRB refuse to do work in
Belmont - outside district.

B19: 8 Dec 1910: HRBminutes
Delogging of river - logs to be cut mm sectxons and sold as
firewood.

D20: 19 Jan 1911 to Mar 1912: HRBmmutes

River control passes from Engineer directly to Board. In Jan
1911 Engineer and Solicitor instructed not to attend Board
meetings. On-2 May. Dilniot Sladden {chairman) resigns.

B21:14 Mar 1912 HRBmmutes

~Groyne at Melling Bridge. Boulder sills at Masons (7205,

Char}me} cut at Pltcalthiey s shmcle works - Taita area
(88 ;

B22: 6 Jun 1912 HRBmmutes ,'

Boom groynes constructed downstirean of Silverstream
Bridge. Cut through Spli, at Stokes Valiey’ opposzte damaged
road (1150-‘ 1 G) .

B23: 12 Sep 1912 HRBmmuEes 350

Protective warks on Nauve Lang, T:nta

B24: Aug 1914 HRBmmutes :

Engineer's report on'river works from Hutt Bridge to the
sea {after 1913 flood) required works of £2840. Additional
work of £1680 proposed by overseer, Board resolves 1o

ralse loan.

R25:7 May 1919: HRBmmutes
‘ Pamnpas grass and bamboo considered for pmtecnve works.

B26: 12Cct 1921 HRBmmutes :

Truebridge to survey from Main Bridge to Silverstream for
£80 and from Main Bridge to the sea for same rate per
mile.

B27: Feb 1922: HRBmuinutes

Engineer’s report: for work for the next 5 years. Groynes
16/- per foot, reducing to 9/~ per foot if birch walings used.
A tender for £4 15.5 per bay being aucepted

B28: Apr 1922: HR Bminutes
Diversion cut at Seagars.

B29: Jun 1922: HRBminutes
Estuary reclamation and tiver improvement scheme
approved by Minister. Hutt River Improvement and
Reclamation Bill passed 1922

B3G: 31 Aug 1922: SSPHRB6

Contract for construction of open boom groynes 152 bays in
27 locations (27 groynes) along both ‘banks of the river for
3.5 miles upstream of the Hutt Bridge as shown on plan
series 1.

B31: Jan 1923: HRBminutes: 740
Iron breastwork at Belmont proceeded with - value £275.

B32: May 1923: HRBminutes: 730
Boulder groynes behind Masons Gardens - value £173.

B33: 21 Nov 1925: HRBminutes

During Laing-Meason's illness Sladden appointed tempo-
rarily-as Engineer. April 1924 Laing-Meason attending o
Board matters: 14 May 1524 Laing-Meason dies, July 1924
Sladden appointed as Engineer.

Archive Table 7: River Werks 1900 to 1924
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Records of flooding in this period are scarce. From 1904 it was the overseer’s
responsibility to record flood levels in his day book {(at predetermined locations). As
with most Hutt River Board records, these have been misplaced. The floods of 1904,
1907, 1911, 1912, 1913 and 15915 are referred (o in the Board Minute Papers. Engi-
neering comment was included in separate Engineer’s reports that are now no longer at-
tached to the minute papers. It is therefore necessary to rely on the general comments
included in the minutes.

The March 1907 flood is described as "heavy” and caused damage to the Pipe Bridge,
and erosion at Mason's Gardens, Taita. The only record of the 1904 flood is the
photograph of High Street after the event, plate 25, p. 44.

Floods occurred on 13 April 1909 and 6 April 1911 and in July 1911, Laing-Meason
considered it imperative that he inspect the river after the July 1911 flood, indicating
that it must have been a significant event. The Board declined his services and
Laing-Meason disclaimed responsibility for subseguent damage.

in December 1912 the overseer was required to proceed with protection works following
a November 1912 flood and in May 1913 the chairman took personal responsibility for
reporting the flood. Again the best record is the photograph of the flood, plate 32,
alaw
elow.

Following the 1913 flood Laing-Meason was employed to report on river works from
the Hutt Bridge to the sea (refer WRC plan HR2040). These were not constructed until
after a larger flood occurred in July 1915, described later by H Sladden as being
computed at 45,550 cusecs {1286 cumecs). Interestingly Sladden described the 1915
flood as the largest known to that time.

Plate 32: 1913 Flood viewed from felling Suspension Bridge., Note the
freeboard to the train in the %&iﬁ%@f@ﬁﬁé@ Source: Huyt City Momorial Library.
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Plate 33: The @%&éiéﬁg Susp@mé@ﬁ Br édg& Source: National Museum neg. B11953

Plates 32 and 33

The photograph in plate 32 was taken from beside the Melling Suspension Bridge eastern
support looking across to the Western Hutt Road. The bridge spanned this stable bend from
1909 but was eventually replaced in 1956, at that stage when the bridge was in an advanced
state of disrepair. Backing-up of floed water associated with the bend would have been part of
the mechanism which resulted in the operation of the Boulcott Overflow. The bend served to
prevent the movement of river gravels into the Kingdon's Beach extraction area opposite the
present upper car park and was of concern to the Hutt River Board for many years.

Following the completion of the new Melling Bridgs the Melling Diversion Cut was excavated
through the western approach to the Suspension Bridge. The cut served to increase the channel
capacity, and so to reduce flood levels and permi¢ the free movement of the river's bedload
(although by the time the cut was made the shingle extraction industry was effectively removing
all the bedload frem the Belmont and Melling licence areas).

Compare plates 32 and 33 and note the level of the flood waters with respect to the stopbank
and dwellings in the background of plate 34.

His meaning is unclear since it appears certain that a flood of the magnitude of the 1858
events would have broken out of the channel at Taita and inundated Lower Hutt. The
stopbanking works referred to in the Taita area do not appear t© have been large enough
to prevent operation of the Taita overflow, and substantial logging of the hillsides at
about this time was causing widespread ercsion and transport of "vast volumes of silt
and mud" into the river, increasing the likelihood of flood waters leaving the river
channel at Taita.

Apparent inconsistencies in the assessment of the historical floods has led to a
reassessment of these events using original survey data and computer modelling
techniques. The reader is referred to FCSR Report, "Reassessment of Historical
Floods". The results of the report are summarised in the figures and tables of Chapter
8. Archive Table 8, "Flood Archives 1900-1924", p. 62 includes the few flood
references for this period.
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Plate photo ¢
stopbank failure at Melling.

ower Huft illustrates the
Source: Alexander Turnbull Library, S € Smith col. neg. G22763.

2B concern for

Flood Archives

0-1924

{Abbreviations refer to Archive Table 2, p. 7)

A23: 2 May 1913: LHPP: 460 '
Pnotovrapﬁ sh@wmg flond waters 3' below deck of Melling
Bridge.

A24: 8 Sep 1904: HRBmimxes

Foliowing fiood, Engineer instructed 1o set up levels by which
the overseer could gauge t'he height of floods. Fk}od levels to
be recorded in the overseer's diary. e

A25: 19 Mar 1907: HRBminutes : 100 :
Heavy flood with damage to.Pipe Bridge. Engineer reported
on urgent works, and éxtra 1abour to be employed. Erosion at
Masons Gardens, Taita (value £80). :

A26: 13 Apr 1905; HRBminutes:
Flood. Works unaffected

A27: 6 Apr 1911: HRBmmubes Position not known
Flood. Enezmeef to report on lower reaches. Embankmem re-
quired at Parimans, Belmont.

A28: 28 Aug 1911: HRBminutes
July flood. Engineer asks if report required - considering it
smperative. HRB declines services. Laing-Meason disclaims
responsibility for further damage.

AZ9:30 Nov 1512: HRBminutes ,
Overseer o proceed with work resulting from "recent’ flood.

 A34: 1 Nov 24:

A30:2 May 1913: HRBmimnues

Chairman reports little damage with respect to size of flood.
HRB has no money o effect repairs. Report on damage in
upper reaches to be printed.

A31: uly 1915 LHPP
Flood, SSPHRBIG 45560 cusecs.

A32: 47ul 1921 '
Highest ‘E“and since 1915, Low E}mw areds partmﬁlv f‘eed

A33:2 Mar 1922:
Fiood, 11 rise.

SSPHRBG

Flood 10" above normal. With the exception of & small
washout (90°. LHPP) at Taita Gorge (1140-1170) no damage
occurred and channel.improved. Recommend: Driven rail
protection at Taita Gorge, and cut gorse on island in middie
of river to allow scouring.

A35: 18, 19 Dec 1924: SSPHRB6

Flood to within a few feet of the Hutt Bridge. 2.74 ins rain
at Xeiburn, Remedy - cable of te&heieﬁ willows against
minor scour.

Archive E‘aﬁbés 8: Flood Archives E%@-E%@,
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Plate 35:

Memorial Library.
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Chapter Four

Chapter Four

THE EXPLOITATION
OF THE
SHINGLE RESOURCE

1900-1990

Between 1900 and 1990 private companies and Government and
local authority contractors removed more than 4 million cubic
tneters of shingle and sand from the bed of the Hutt River. Most of
this material was taken from the reach downstream of Taita Gorge
and led to the lowering of the riverbed from a riverbed which was
aimost level with the adjoining floodplain to the incised channel we
see today.

The 1974 requirements to modify plants fo maintain minimum water
quality standards forced the closure of most of the smali operators.
Many of these companies were operated by rugged individuals who
had worked the shingle resource for over 50 years. The sole
remaining company has had many name and shareholding changes
but has been continuously invoived in extraction operations since
1904. This followed a successful tender for the right to work the
Melling Beach (then Kingdon's Beach, opposite what is now the
Lower Hutt City Council northern riverside car park).

The sale of shingle provided funding for the management of the
River from 1924 to the mid-1970s. The lowering of the bed led to
a substantial increase in the flood carrying capacity of the central
channel. Without shingle sales to the Wellington market it is likely
that the flood control scheme would have failed through overtopping
in both the 1931 and 1939 floods. Without "selective extraction”,
the process of extracting only those deposits likely to lead to
channel misalignment, the cost of maintaining and establishing the
central channel would have been many times greater.
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Plate 36: Extraction at the Estoary, 1929, souee: aw

G451407

ander Turabull

Plate 37: Shingle filling of the First Reclamation, ¢. 1934, source:
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redging the River

The original design report presented by Laing-Meason to the Hutt River Board in 1900
contained reference to a proposal to achieve flood control by dredging the central
channel. The construction of embankments was favoured over a dredging option,
however, calculations and notations on the original embankment design plans make
reference to dredging. It is not clear if Laing-Meason planned on dredging the ceniral
channel to increase the channel capacity so that the design flood could be safely passed.
This would have been required if the design flood was the maximum likely flood
referred to in the Hutt River board's Minute papers.

The control of mining activities to achieve river control objectives was of considerable
importance to Laing-Meason and he encouraged the selective extraction of troublesome
shingle deposits. During the 1901-1903 stopbank construction period there was a
temporary ban placed on extraction to ensure that the most suitable gravels were kept
close at hand for use as bulk filling in the stopbank foundations and stopbank core.

From the earliest days of settlement there was commercial interest in the shingle
resource, although the volume of demand was at first low and was substantially below
the rate of bed load delivery. The extracted volumes did not match the natural rate of
supply or permit the lowering or repositioning of the bed until 1924 when the "dragline”
system of mining was adopted.

Betwen 1906 and 1924 attempts to extract and market the shingle resource almost
bankrupted the Hutt River Board and during the period 1915-1924 the "Shingle
Business" dominated Board affairs. Large-scale commercial extraction began in 1902
with the agreement between New Zealand Railways and the Hutt River Board for the
establishment of a ballast mining operation at Melling. The agreement permitted other
contractors to use the siding, although New Zealand Railways was the largest single
extractor until 1920, removing 10,000 to 20,000 cubic metres per year. Licensed
extraction from other areas also commenced in 1902, managed in a similar way to the
Wellington Regional Council’'s current operations. This continued until a tendering
system was introduced in 1904 whereby bids were called for the right to extract from
five specific "beaches” (refer to figure 12, p. 80).

The tendering system for allocationg rights to the resource was used until 1916,
however, it failed to achieve the desired rate of extraction and in particular the removal
of the "problem” deposits left after each large flood. Misalignment problems caused by
these deposits, combined with unacceptable bids for some areas in the 1912 round of
bidding, left the Board with the responsibility of managing three of the extraction areas
from 1912.

The flood of 1915 finally caused the abandonment of the tendering system. April 1916
saw the Board advertise its intention to take over the entire resource management and
marketing and call for commission agents in the Wellington City area. It called and
accepted unit rate tenders to load and cart shingle to the Hutt Station railway siding.
Cartage to Wellington by motor lorry was also permitted and paid for at the same rate
as rail cartage.
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Plate 38: Exiracti

Turnbull Library, Evening Post col. neg. G EP728

Plate 39: Bognuda, Adams and Blyth crusher erected upstream of

Ewen %ﬁ@ge E@g@, ph@i@ 1858, source: Alexander Turmbull Library, Evening Post col. neg.
C11329.
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Archive Table 9, p. 74, contains extracts from the Board Minute papers which illustrate
the difficulty the Board experienced with the shingle business during the 1900 to 1917
period.

Mechanisation of the Industry

By 1919 the Board was seeking ways to mechanise the extraction operations. Survey re-
cords indicate that the bed level was dropping slowly (600 mm between 1902 and 1915)
but the minute papers still record dissatisfaction with the rate of extraction. It is unclear
if the desire to increase the rate of extraction was in response to an increased demand
for shingle or was required for channel management reasons.

Advice on the appropriate machinery was sought from Mr Marchant, the Wellington
Harbour Board Engineer. Consequent to this advice the chairman and his overseer set
about investigating the purchase of a floating suction dredge, as used in the South Island
goldfields. In 1920 a £9,000 loan was raised to purchase a second hand floating dredge,
a new suction pump, and a crusher and associated machinery. Laing-Meason was
appointed to provide plans for the location of the machinery. The components were 0
e assembled on the river berm in the area of the Melling siding.

Difficulties in assembling the dredge, with claims that parts had been stolen or
misplaced, resulted in the appointment of Laing-Meason to supervise and control the
dredging enterprise. His initial report estimated the project would go £4500 over budget,
the last straw for ratepayers who had watched with alarm the attempts {0 assemble the
machinery. The 1920 loan poll to raise the additional monies to complete the dredge was
defeated. In January of the following year the Board members, who had almost single
handedly run the Board and its operations since 1915, were voted out of power. These
highly motivated, possibly egocentric, men were replaced by a more conservative team
who called a halt to the dredge construction and commissioned Laing-Meason to review
the shingle operation. Acting on this advice a ratepayers meeting was held in which it
was resolved to sell the dredge and to market the gravels by way of a royalty charged
on material won from licensed areas.

A dragline based shingle business was soon established at Melling. The Hutt Shingle
Company (previously Pitcaithley's and eventually to become River Shingle and
Sand/Firths/Winstone Aggregates) won the initial three year lease and has continued to
operate in this and the adjoining Belmont areas (0 the present time.

Although the ownership of the original dragline equipment is not recorded, the Hutt
River Board may have been a major shareholder as it appears that it was a Board
decision to adopt this method of extraction following the inspection of a grab dredge
operating at Patea. Within 10 years, privately owned draglines were operating
throughout the Lower Valley and were responsible for the enormous volumes of material
removed from the bed.

Archive Tables 9 to 11, pp. 74 to 78 contain extracts which chart the activities of the
principal participants in the industry over the 1900 to 1972 period.
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Plate 40: The Taita deposits before wholesale extraction of the .
i%ﬁgﬁS% 1847, source: Alexander Turnbull Library, E P Christensen, National Publicity Studios col. neg F15823.

Plate 41: Dragline dredge, 1948, probably Avalon area, Bognuda and

AQ2ITIS. Source: Alexander Turnbull Library, National Publicity Studios col. neg. F19824.
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Archive Table 12, p. 79, lists the annua! extraction volumes. The volumes extracted
between 1900 and 1928 have been estimated by backworking the royalties collected by
the Board as recorded in the Statements of Accounts and interpreted by reference to the
Board Minute Papers. They should be regarded as approximate. The remaining figures
are from industry returns and may not include the large volumes taken for the filling of
the Taita housing area in the 1940s and 1950s. Project Report 54 is a summary of a
Wellington Regional Council report which identifies volumes and sources of extraction
in more detail.

Plates 42 to 49 are aerial photographs of the major plants operating during this period.
The "draglines" across the river can be clearly seen. These lines were moved to access
the entire bed within a radius of up to 500 m from the plant. The indusiry impact on the
river bed and adjoining berm lands almost precluded any other activity. During the peak
years pollution from wash water and from the continual disturbance of the bed turned
the river milky for long periods (see plate 49).

By 1931 there were at least 12 plants operating on the river - mostly south of Belmont
- and a total of approximately one million cubic metres had been extracted. The first
Seaview reclamation was then well under way, with most of the filling being obtained
from the river mouth; plate 37, p. 66 (the second stage was carried out in 1956 using
material from the PWD quarry at Seaview). The Railways Department had dredged a
large volume from the Chapmans Bend area immediately to the south of the Ava Bridge
for bridge approaches and other works associated with the Eastern Railway Duplication
in the 1924 to 1927 period. There had been extraction by dragline upstream of the Pipe
Bridge (about 100 m upstream of the present Estuary Bridge) and from a wharf
constructed for extraction on the upstream point of Gear Island . Shingle was dragged
for most of the length of Strand Park to a plant operating at the end of Tama Street.
Extraction also took place from a point on the tip of the Dead Arm, from beneath the
Melling Suspension Bridge, from the Board's main extraction area off Stilling Road
(now Pharazyn Street) and at regular intervals from Melling to Barnes' property (now
the Taita housing area).

Ownership of extraction plants changed hands from time to time and plants were
frequently relocated, both at the Board's direction and by owners seeking more
profitable locations. Despite the downturn in demand accompanying the depression,
practically the entire reach from Mabey Road, Avalon, to the mouth was dredged at the
direction of the Huit River Board.

Extraction activity peaked in the 1960s, with dredging operations and waste water from
the crushing plants having a severe effect on the quality of the river environment. For
extended periods the river was heavily silt laden. Despite political influence to maintain
the industry (for example, the efforts of the Aurora Group of companies to retain and
considerably develop the Melling extraction and processing facility). Public concern led
to the hearing of the Hutt Tribunal which considered the effects of the industry activity
and imposed minimum water quality standards in 1973.

The minimum water quality standards were imposed as conditions of water rights issued
following the Tribunal Hearing. These conditions forced the closure of the non-
conforming plants, the cost of compliance beyond the means of most of the small
general contracting businesses. Within a few years most of the "characters” quit the
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shingle industry, taking with them their plant.

The ruling of the Hutt Tribunal came conveniently after the major period of stopbank
building which saw the extension of the flood control scheme from Boulcott to
Maoribank. In excess of 100,000 cubic metres were used in the Silverstream to
Maoribank reach in stopbank building and foundation works, and large quantities were
relocated within the river channel to close off old channels. The industry apparently
played an important role in the scheme reconstruction and extension, however, its
activities, like most work during the 1960-1972 period, are now poorly documented.

The decisions of the Tribunal focused on water quality. The guestion of volume of
extraction and the sustainable management of the shingle resource was not considered
until the late 1970s and even then only in a qualitative manner. Observation of the rapid
degradation of the bed in the Upper Hutt reach in the early 1980s, as occurred between
1900 and 1950 in Lower Hutt, highlighted the imbalance between the extracted volumes
and the natural rates of bedload movement from the Upper Catchment. A study of the
shingle resource is currently being undertaken and is the subject of Hutt River Flood
Control Scheme Review, Volume 5, River Characteristics and Sedimentation.

The following pages record the growth of the extraction industry, mainly over the period
1924 to 1972. The major changes forced on the industry in 1973 also resulted in the
changes to river management which occurred during the scheme commissioning between
1672 and 1990.

Industry activity from 1972 to the present day is covered in chapter 7, "Scheme
Refinements 1972-1990".
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Plate 42: Kingdon's Beach 1955, Mosicby

Aifr Contracts Lid.
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DI: 23 Mar 1899 HRBminutes .
Wellington Harbour Board sought and gramed permrssgo 0 dredg
toulders. and shingle in‘the Huit River with a view. fo openmg up trade
with Wellingion. No royalty to be charge A :

‘D2: 15 Jun: 1899 HRBrmmItes 300-310 ;
Extmctmn from beach on castern srde of Rlver below Hutt Brr ge

D3: 7 Sép 1899: HRBminutes
The shingle Tesource should be. thr
be removed as possib:

D4 15 Jun- 1900 HRBmiriutes: 300~310 : :
Clerk to supervase extraction, trom beach south of Hutt Bndge

D5: 13 Apr 190} HRBrmnutes : : i
4. to -extraction - on Engmeer S

" Following submissions by LHBC, PBC and others extraction permi
;from Whrtes Line Beach: (210 260) R

D6: -Oct 19()2 HRBmmutes 400—4’50

contraums

‘D7 Jan 1903: HRBmm utes :
Shingie beach at. ngdon 5 !1censed o Mr Jones. Contmumg extraetron at
Whites Line. In

DS Mar i903: HRBmi 3 :
HRR build access to beneath Fourth Huit Bndge fo- aliow extrdctron HRB
resolve 7] purchase ngdon 8 Beach : :

' D9: 10 Jul 1903 HRBminutes: 440- 540
“~Road to.shingle depot;:Section31; consmzcted H.’m)t acquu'e nghts to
road through Section : i .

D10 8 Sep 1903: HRBminutes: 380410 -
Rights given to Greganio take shingle from ngdon s Beach :

DI SNov 1903: HRBmmmes 380-410Q

shm,,le taken from her land by the HRB Clalm not successful

D12: 106 Dec 1903 HRBmmutes 170 200 s :
Contractor extractmg from Whites Lme mstructed tor move iurther
south. CnrE . T

D13: 4 Feb 1904: HRBrinutes '
- Royalty of 3d per yd chargéd for matenal removed from ngdon s
Beachasa Eemporary measure pendmg report from Engineer. -

Di4: 18 Feb 1904 HRBmmutes :

-5 specified areas according io Engineer’s report ‘Successiul tenderers
for beaches (refer: ﬁgure 22, p. 7 and Appendix A {0t iocatmn of
beaches); Mr Jon Beaches 1, 3,4 and S@ £250 p.a. S

Prtcarthley K.mgd S =

- D1s; 1904: HRBrninites 2? :
: NZR extract 22 000 cu yds ballast in 1904

~:Dlé: 1905 IﬂZBmmutes :
Pitcaithley claim 1o HRB for Iarge Voiumes removed from
Beach by NZR.-NZR agreemen; o extract 10,000 cu. ¥d |

royalty in refurn for establishment and mainfenatice of £ail
“\IZR w0 pay 4d royalty for votumes in excess of 10 OGO el yd p-a.

D17 Mar }905 HRBrmnutes
Borough Councils to pay 3d per ou; yd royal ¥ an
from road reserve beneath Huii Bridge: Tenders 0
£105 (ones); beach 2:£225 (Pitcaithley); beach
Gregan); beach £30 (Coffcy and Gregan ; beach 5 £60 (

Di8: 1905 HRBroinuies
NZR extract 17 500 . yds batlast in 1905

D19: 7 Sep 1905: . HRBmin
Cotfey and Gregan clarmmg
& complete stepbank at new. 'nA e

The Shmgle Busmess 1899 to. 1972

reviations refer Archxve Table
i '1D20 Mar 1906 'HRBminutes
e for: -
U235 heach 3 £65, beach 4 £30, and beach 5.£75 (Pitcaithley).

' -as much'.shoﬁtﬁ

o D23 Mar 1909; HRBmmutes ' Dol -
.- Tenders for tight to extract from beaches. beach 1'F
“beach 2 £232 (Pntcartb!ey) peach 3°£62 (Pitcaithley); beach4 £75
= A(LHBC); beach 5 £75 (Pttcarthiey) In July LHBC transfez' lease for
o e beach 4t0 Prteaj .
Letter from NZR proposing a siding for carting baliast 10 Weilmgtqn HRB S D24 8 Dec 1910: HRBmmﬂtes 100
agreed (March 1903) and suggested srdmg be aVarlable for use by other' .

»DZS 14 Mar 1912 HRBmmutes =

v arch 1903 Jones offers te pay royaltv in retum for HRB :

;D26 4 Jul ]912 HRBmmutes
L Prtcaztmey to lay down tramway on No 1 beach

' D27: 4 Mar 1915; HRBrtinute L
!Agreemeﬁt for NZR to extract 20, 000 yds P a i

 D28: May 1915: HRBmin

Permission given. to-Coffey and” O'Connel to extract from ngden S
Besch. Mrs Kingdofi claiming £1000 plus: £21,000. compensation for..

CLiEEE e D30 Aug 1917 HRBmmutes
Instructions 1o Seolicitor to"prepare contracts. for removal of shingle from
© D32:7May 1919: HRBrinutes

:Chairman and Overseer mspeei several. dredges i
retum with quo 5. L B : :

e ’volumes of IOOO yds pEus m, ny one jOb £9000 ratsed 1o

each I £85 (Posse), beaches 2

Tenders for 3 years (not trans errat)ie).

e .Prtcarth!ey ‘agreed with HRB/NLR that for.area 2 the charge for the first

10,000 ¢b. yds would be free of royalty (.., equrvalent ¢cost of. L
e f:ioadmg) When the (otal volume exceeded
. charge would be1/= per yd incl. royal y

D21: Apr 1906 HRBminutes: 200-220, -
i‘ _.Pltcarthiey 10 discontrnue 2 actron from head of G T Island

,0 00 cu. yds the removal

Pitcaithley failed to temove material posrted‘m 1807 ﬂood Other ,
arranoements 0 be made for saie and removal g

5 (Prtcarthiey),

Matenal taken from No.'3 beach for new Prpe Bﬂdge approaches

Tenders for right 1o extract from beacltes

; 4
-beach 2 £61 King); heach 4 PRBC and LHBC @ 44 per yd royaliy; and

beaches 3 and 5 avarlabie 10 public @ 64 per yd. Haus complains that
HRB gomg into competition and seeks uniform price semng As aresult
of. negottatron Haus pays £20 for beach 1. 3 : : )

540- 600

> of rdyaity.

uies S . ;
Lease Beaches 1-5 to King Bros @ £440 p.2, €0 itional on PBC and
LHBC bemg permmed to extract @ Ad. per eu yd royalty

: D29 18 Apr 1916: HRBmmutes

King contract terminated: afier failure to remove materrat deposited
during 1915 flood. Overseer 1o report on cost of the HRB undertaking
the éxtraction. As'a: result of this report the HRB adveriised its intention
that; (1) HRB fo take over the management ‘of extraction, and (2)
Commrssaon selling agents required in Wellington. The HRE calied

- “tendery to cart and Ipad the shingle. King was successful To cart and
©. Toad to railway trucks - (1) from Kingdon’s Beach min. order 20 yds @
“'1/8per'yd; (2) shovelling into tracks, 1/ per yi; (3).cart'gravel from

Hutt Bndge to trucks at Hutt Station,"3/= per.yd; and {4y cart sand.from

" Whites Line to Hutt Station, 3/- per yd. Cart to:Wellington on motor

lomes at the same rate as for railway wagons o

Pitcaithleys change name {0 Hutt Raver Shmgle Co i

© D31:2 Apr 1919: HRBmimutes - o ;
: Re it sought from Mr Marchant (Engmeer 1o WHB) on methods used

SA for drsposal of gravets

Overseer (o prepare a’ "eport ony removal of grav ) from b, ache using ‘

mechamcal mear

D33' 27 Sep 191

HRBmmutes i

‘operation. Laing- Meason p,ovrded plans o show where
she uld be locat B : R

Archrve Table 9 Explortatlon of the Shmgle Resource, part 1
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Plate 44: Belmont Beaches E%. Masaic by Plate 45: Belmont Beaches 1955.

iiope Cross and Richardson, Masterton. Mosaic by Air Contracts Lid.

~
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D36:22 Se E 1?20 HRBmxnuies 400—430 :
Approval o new NZR baliast extracuon sldmg at Melimg

D37:22 ch §920 HRBmmutcs v : :
Laing-Meason appointed 10 supervise and comrol._dredge énterprise.
Gave updated costing requiring ﬁmther £4500 expendrture Pou for Emn :
to cover cost defeated on 1/12/20 i .

D38:11 ,Ean 1921 HRBmmutc,s_ :

New Board elected. Submitted 6 ratepayers that all eqm mem be soid -
and the gravel o be markeied by means of ficence areas, Lxcmces
advertised on 4/5/21. The Hutt River Shingle Co.
a royaity of; 2/6 per ¥4 from Kin, éon s each 176
places; 6d per yd supphed to Lo :

D39: 25 May 1921, HRBininutes i

Advertised prices {by truck to Weihnz,ton), unscreenedrshmgle 816 pcr g

Kg 'screencd ‘shingle 121~ per yd; sand 12/6 per yd truck at
eiimg as above icss 4/ per yd frei .

g
- DA0: 1922/23 HRBSO

Record of saleiof sbmgle and szmd (royal ;

BrlK Mar 1923 HRBmxxmtes 7 100
Royalty for mateml used in Harbour Walﬁs 6d

DA4Z: Fun 1923: HRBminutes -~

Demand for shingle greater than ‘shingle busme:ss abﬂlt 0 suppiy
Called tenders for. nghts to set up crushmg plant at Me lmg Let 0o Mr
Turner 29/8/23.

D43: 18 Nov 1924: SSPHRBG: 120 : .
Request by Engineer to Board ta have a bar remow.d upstream of Ehe
Pipe Bridge on the lme of f;he "Ultrmate Channel”. :

D44: 8 May 1925 SSPHRB6: 170-200 ' :
. PWD "scooped spoil” for recons ctzon of Ehe Av Rarl Bndge from
the Eeﬁ bank dowmream

D45: 1925: OAV: 170-’60 :
I;-\I dragline was used o obLam ﬁElmg for the rarl
uﬁ

Ddh: 30 Apr }926 SSPHRBG 740

Engineer's recommendation {0 erect crusher and bms by Melim Shmgle
Co. {owner probably Dext rr) adjacem to land acqmred by the ﬁk

from Mr Dxckre, Taua. - :

D47: 8 Apr 1927 ssrmuaﬁ G
Hutt River Shmgle Co wrote compiammg ab
i ‘excavanons ’ 2 :

‘D48 5 May r927 ssmmss 3 21(»230 i
Portion of Gear Isﬂarrd north of ratiway bndﬂe ieased o Mr C F Puliey

D49: 11 Scp 1927 SSPHRBS o :
girg and Codlmg Bros removed shmgle for suppﬁ;es for new Hun
riage.

ear fease fcrr
,yg’

i sand

_‘in‘ c‘urrent:

Whelan and Roberts application for crushing Eant srte Site. 20 cham :
north of Pitcaithley's piam approved Startea Nay 1927

‘D51 18 0ot 19T SSPHRB6 :
NZR location for cxtmctmn for baﬁast Extenswe bed above “Andrews
opposne Grayne No 3 _‘ . Eaas

' DS2: 27 Oct 3927 SSPHRBS : :
Permission given to Hutt River Shmgie Co 10 Temove sand at Ehe u;}per

imms at Belmom.

reaches at Haywards wrthm certam Tenmits: I\ot feasxble to vary the" grven, :

DS3: 13 Mar 1928 SSPHRBG 890 :
Belmont Quarry Co. Lid: lease of river bed on north s:dc of NZR Eand :
Bposrtc Pitcaithleys Siding (just north of Belmont Exténsion) to a point
ch.ams north ‘the company ; sz on the Westem t:Road. -

- DS4: 28 Mar '1928' SSPHRBS:

: Ra:lway Bridge {Just; upstream of the ime of

DSS: 24 Jui 1928 SSPHRBé
McAllum and 'E‘an‘. works oon

10,
U ted as per plan (pian on ﬁle)

D56 23°A; egust 1928 SSPHRBG (Engmeer 5 month} feport).

Plant erected to wark the Mel!mg shingle bed. Esti; removs& of -
2-300 cu, yds:per day. The "old plant” removed: A dragline erected (6 -
remove shmgle for the Fifth (Ewen)-Hut, Bridge approaches. Crusher
foundations compleied for Coutts’ plant at” Alicetown (off end of
Mema ue Strcel (250)).- An electric crane msxaned m Messrs

rs piam at the Estuary

The Shmgle Busmess {contr' ued} .
o _D57 113 Oct 1928; SSE’HRB@

ielt bank. Plan on file SSPHRBG.
 DS8: 15 Dec 1928: SSPARBS
“Melling ‘and Belmont
_.terms as grapted 10
. material being’ taken by pnderwater plant to be'al the direction of the
- Engineer.

i the: Estuary

from other o

. D63: 30 Apr 1929: SSPHRBS: 140-150 :
~Extraction of sand from Jorgensen 5 Bend (Barber Grove,
.'repm:t by-H Sladden o i

~ Coz1td involving
“erect a'plant’in pl ace of that operated unui recently by Aand I

‘Dés 25 Mar 1930: SSPHRBS: 330

: Proposal i) mstari draglme upstream of E’rpe Bndge

- land that was eroded :
D73: 7.0 1931 S8

S Letter from Ho Siadden 0 "The Dérmmon approx
dredgad from the' mouth i ’recent years L

Approval to Atking and Irvine for piant upsﬁ.ream of rhe Meiimc Bndge

granted an extension of licence for (he areas at
21 years. Royalty at 8 pence per cu. yd, Same
ners of existing underwater plant. Subject o

Hutt river Shingle Co. ¢

mierwater p ant presumabiy the dtedges upcratmg wrrhm u

Re Atking 'a Trvine beneath the Meiling Suspension Bndge,' extension

“of limit of shmgle extraction’area {0 the norihernmiost point of Groyne

rr.ment reclamatron work bcnea!h‘ Ehe Bndge‘ is

D60: 19 Ju 1928; SPHRBG .
“Tender by Huit vaer Shingle Co for erecmm of new bms at Mellmg

and Belmant :
D61: 13 Mar 1929; ssm’

36: 460

“HRB fo-pay Atking and Irvine o ioc&te dragime bcneath Mciimg Bnége
- and o dra out Sbend- and win mctai- Cost of £150 to be ‘deducied from

£200 royai Ly,

" D62: 18 Mar 1929 SSPHRB&

Plan of Huit Rwer»Shnge Co. Beasé ares rewrded

Mo’era} B

Dad: Nov 1929 SSPHRB6 250 : e
Coutis River Shingle Co. Lid appircairen io mstall 2 scraper to drag B
metal to the tadius of the dragline bucket ex‘renswn Locatron off end of
Manaaoue St Appmvai gwen : o

D65 19 Dec 1929: SSPHRB

stern - Plan showing areas. ieased 1o Huti Rwer Shmgle Ca

| Dé6: 21 Dec 1929: SSPHRB6: 160
*Plan showing H R Shingie Co. lease and plam area ar Strarrd Park, on
. right bank hatfway between Ava Bridge and Jackso;x Street. (Imphes

recent takeover of Coutts by HR Shmgle Co )

 D67:28 Dec 1920: SSPHRES: 460 .

ﬂp(iam by Amaigamawd Brick and. Prpe

Approvai ‘sought for'a crushin,
ing and Jrvines' lease and permission to

transfer of

dphcatlon by Bognuda, Adams and Biyth Sand and vae{ Supphes
1o ‘extract gravel (upslream of Hutt ridge nght ank)

D69: 20 Aug 1930: SSPHRB6

HRB prohibit removal of any sand or maierial east of the fiver at the
. : : estuarv

D50 16 .Fui §927 SSPHRBS ?ossrbly 76(} e e 5

,D7€) Ay Aug 1930 SSPHRB6

Bognuida, Adams and Blyth seekmg pemss:on 0o instail 2 csher on
the north srde of exrstmg gravel bms

D71 EGA ri931 SSPHRBé 539 v

D724 May 1931;

~River Shingie and Sand concem over condmon ef H. R B's Meiimg
“pailway siding rented to RS aiid S since: 1923 at £100 p.a. Reguest for

HRE {o:repair siding. Mouth dredging; HRB suggest that RS and S erect
their blant at the mouth of the Tiver - piam ongmaﬂy 2t Gear Island on

Apphcanon by
D74: 17 Nov

SSPI{RBW

D75: 7 Apr 1932: SSPHRBS ' :
Engineer's Repon shmOEe plants workmg reduced &rmc because of Eack

of demand

,,7[1)76 | Mar 1934: SSPHRBG: 180
i Application by Elsmore for a shingle lease near Berth Levi and Co
- downstream of A

Ava Bridge; on spit of Dead Armi. Acial dragline

<dredge - Engi cer doubts quantzty of extracuon but Gramed approvc:i 10
ptoce;gd,, : i

76
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Plate 46: Wellington Congc. Pipe Plant, Haywards 1¥35.

Mosaic by Alr Contracts Lid.

Plate 47: Silverstream Beach, 1955.
wiosaic by Air Contracts Lid.
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The Shmgle Busmess (contmued) -

D77 27 Sep 1934: SSPHRRS: 210 240 y
Extraciion area for Tajt off the end of Mudie Street Bounded upstream b

Coutts and-downstream by Raii Brid Lge Reach considersd suntabEe for dre« :

dgmg, ahhough 1ess quanmy than ere’ used {05] be
< D78::30: Apr }936 SSPHRBﬁ 180 o
Plan for Bevan fease: 0wr§aps McA!lum 8 Eeas

D76: 4 Jun i936 SSPHRBs
. Ceonerete Co.'s plani { resumabiy forerunm

Melling); news mglc piant crected for: drcdgmg
Melimg Bridge.

D8o:: 20 Aug 1936 SSPHRBG 460
- From Weliin ﬁon Coricréie Pipe. Co.,Melimg., v
a cut below

screening plam

D8i: 16 Mar 1939 SSPHRBé B

Board Meeting: Extension of Bo, it
Supplies Lid fease for further 1 yearwmb 330}
fower. rcaches fmm ‘beaches behmd ol Sceur (540«16(})

. D82:3 Apr }939 SSPHRBS iGZO : :
" River Shingle and Sand request for ppm\(a_' i} p Y nmpie to
“Barnes Bend“ opposite Taita Rock : U e

D83: 30 Oa 1939: SSPHRBﬁ 1020, o
River Shingle and Sand plant at B.zmes Bend pfoposed g

D84:31 Oa }938
Extraction ﬁgura 1923»38 recorded

' £585: 17 May 1943 SSPHRBS6: 740
Bognuda, Adams and Blyth g
Mabey Roac! and from: Waiker s Isiand {upstream of Belmom Extcnszon)

D86: June, July 1943 SSPHR% 730- 830 : -
Thousands of cibic yards (volumes 1ot recorded} extracted for ?ubhc

a' Adats ami B} hSand and Gravel

Works" use from the "Native Lands" (now Fraser Park area) to Mabey =
Road for the Taiia deveio ment, a Departmem of Housmg dcvelopmem :

scheme

D87: 7 Mar 1944 SSPHRBS: 750
Bognuda and Co piant at Mabey Road P_

D88: Oct 1944 SSPHRBﬁ

Schedule of shmgie bailast and sand removed from the nver between -

1928-44. :
DI85 21 Sep 1945; . SSPHRBS: 720 .

Lease of land to Cemra} Sand and Shmgie Supphes Ltd opposm: Chaﬂes :

8t Belmont

D90 7 Aug 1946 sm@s s e :
Phillips and Famiing; advice that mey re powin 2 posmen to opemte 2
0.5 cu. yd floating grab at.the mouth ef the, Hutt Rwer %

Do:: Aug 1946: SSPHRBIO
Arrangemem w:Lh PWD for removing meta% from nver chameE :

L D9: 5Scp 1946 SSPHRB6: 170
““Details recorded of eximctzon b
E}ead Arm.

DS3: 26 Jul i

<o {the cut widihs Thavin,

: Esmore of 2 sand sprt at thc end of the

3. SSPHRB10: 860-1020

"Spoil for Taita Housing Block” imateriak for slopbank E:! gustmcms bemg_’_v

obtamed from spits i the: “Taita reach to me advamage o

D427 Scp 1949: SSPBZRBIG 890 OF :SG : '
5,400 cu. vds extracted with 2:1subsidy . from Pitcaxthieys (Belmom

the Rwer

Exzensmn) Racemmendatmn by Engineer to ‘put Kingdon's Beach plant.

back mm operanon as soon as passxble t1s) remove a spxt

D95 17 Fﬁ:b 3950 SSPHRBé 1070~139G
Areas of river bed between Silverstream and Pomare Bndge
exiraciion of ballast for NZR. Contract documenis for supply. of baliast
recorded, iacl, spec. for baﬂast 2.5 circular (e, Tounded g

45" sieve. Axmcxpa dsbet eenf950-
nd

Cowon by Do

LED96: 2 1950; 88
Beach at Manor Park extracted for Raﬂway const
part -of remedial Works approved by the Soil
Comroi Councﬁ fo}lowmg the 1947—48 0

D98: 24 Apr 1
Ca] Extractson of shmgie spzt onnght bank' beiow ngdon 5 Beach comp{etcd

D99 93 et 1951; §SP
.- Butt Valiey. and Wexlmgt
S meen

: .'Exﬁractxon b PWD recorci “(does:
- 1945 Taita Housing Block stopbank; 31,000 cu; yds; I94§7 Taita Housmg

£75 for makmg o
“Blotk: Stopba.nk 12,000 cu. yas; 1950 Railway form

10
e]lmg Bndge Adv:ce that the 'aret iastal] cmshmg and

< eu yds; 1953 Railway
“for “the Railway formatzon
t(amxc;pated) 25,000 cu. y 3.
and: removal fithe e
DlOl 17 Mar 1954 HRBS/? 430
=27,000 ¢y,

) »aad beiwcen Kmodon s Beach and Belmom on'wests

- 1ozt 29 Sep i955 SSPHRB6

rameé 3 lease ie emact fram the end ot :

| D109: 30 Jul 1964 NA 96/298000

adabiefori . ,Dua 12 Feb. 1966 ]
- Letier. from Wilking 2

downwards‘
* with not more than 15.% passing. /47 sieve and pot more than 95% Cpassmﬁ
fire 100,000 ¢ ontract |

: a ion and Rivers:

DoT: 1951 SSPHRB4

40 :
Cz;ntract to remov e shmgle from hehmd Convem LH (Daly St/ Ruthesford

51: SSPHRBlE) 370-:90

y at HRB affices on. 1 Oct 951

aterial used for: ﬁihng)

000 cu. yds;
1951 Railwa fcxrmatlon 72,600 cu. yds; 1952 Railway-fo ormation 40,000

y formation 38, 000 ciz. yds. In addition by Downers |
1950-2 100 000 cu. yds, and 1953

s for agptoach roads to new (Me!imv) bndgc (3 500 per s1c2e)
Proposed to use “al-in” river maierial from theend

requested v.LH
ellington Concrete Pipe Co. d'plam on east side

of Andrews Ave, above

7. 5@6 T yds ‘saken 0 p1pe factory at. Graceﬂe%d

vvvvv

'PWD wtite seelcmg pemnss:on 0 :émove ;gravei ‘from agreed points for
specific jobs.. Sl ChER T

D104: 24 Oct 1957 SSPHRB83

Legai opm;rm i) HRB e dredgmg mhts
DiOS 5 Aug 1958: HRB8/7/ 10: 530,770

C"Good -filling™ wanted by LHCC for extené:on of 'i‘axta Dnve from

Teanyson ‘Ave to Burcham Street. ‘Total of 76,000 cu yds taken from
Avalon area: 50,000 cu. gds from specdway (Avaion Bridge); 6000 cu. yds
from Ceniral Sand and Shingle Ltd (Mabey Road); 20,000 cu, yds from

Huti ‘Petonie Shingle Supphes Ltd (pmbab y Flaser Park)

- D106: 21 Aug 1958: SSPHRB6 ‘ ,
: ,Welimgum Concrete Plpe Co. Ltd Plan of szte for proposed slungle plam
"Haywar 5.

DIGT: 1961 HRBsn/lo :

Letter from HRB to LECC exp ressir concem thai 1arge volumes (grwter

“than 200 cu. glds) should niot be used for flling but conserved for aggregate
: pwposes, foll :

owmg agreemem w:th shmgie compames

D108 29 Jan 1964 SSPHRB%
Letter from Comimissioner of Works to Hut‘c V aliey and Wellmgten Sand,
Gravel and Metal Producers’ Assa Inc; Total of 1 5,000 cu, yds required
for the upgrading of the stopbanks. Twe cots will Ktekd 130,000 cu. yds
‘been reduced o conserve shingle for exiractoss),
The. Department (PWI)) have no objection to additional ‘material being
taken provided the taking does not conflict: with river camrci Work and
costs do not devolve onta tiver work. Tele %;am Fivisy from HY and
Watn S, G and Metal Producers Assn; "Eutt Valley and 3 cm on Metal

: ,_Producers enter’s sirong protest at proposed use ot laige quantny of river
shingle for efectionof a seogbank in Up
valuable material
© Association has an undertaking from the

per Hutt: A jimited quantity of this
le, and’is Eatl'ﬁe{lg used for housing projecis.

that only small qaammes of
ﬁlhng wouid be aliowed to-be extracted from the T ed. :

availal

Yetter: Hull Valley: and Weilington:Sand; Gravel and, Meta} Produoers

“Assn fnc. 10 HRB: {2} confirmin, te!egram t0' Minister stating that shingle
8 dpphes shoild ‘be conserved for concrele aggregate; (b} stating that

uaté quarry'matenai available;(c) acknowledging reccipt of Eener from
mdtcau,_g canceﬂa o of 21cences above Sﬂverst ; '

HRBGEI\ERAL

and ‘Davies: concemed th recent resincuons on
extraction from the lower reachés of the river. Reque penmssmn o lake
60-70 000 cu. yd from 1he’ ad bndge at Kzutokc :

. SSPHRB3? and o
S extractcd from 1947 57 200 ()00»300 000 i, yds forye

) not been remncd fer_th;s penod

Archive Table 11: Explditation of the Shinéle Resoﬁi‘ce, part 3.
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Recorded Amaual Extraction [Vgiumes'f;ﬂfeﬁr'ﬁi}je’gt Report 54
“Totals to 31 March 19 inchude licence holder retuims and other Known exiractions taken for sivers
contool or stopbaﬂk building purpp;es, {figures in brackets are esi’m;ags:s)
Yesr Volume Year Volume Cyar U Velime
{cubic metre} {cubic metrg) ‘ : {cubic mare)
1905 (37400) 1934 6000 |1 1963 253,000
1906 (31500 ) 1935 | ano0 1964 283,000
1507 (25200) 1935 sé,oo()‘, 1968 319,000
1 1e08 (21400) 1937 60,000 1966 286,000
e b i 1938 88,000 1967 196,000
1910 (21400) 1939 98,000 1968 2'46,’{300
1011 (29800) 1940 121,000 : &96;9 ” 211,000
1912 - @s800) 1941 79,000 om0 234,000
1913 ‘(2§SOQ) 1942 81,000 1971 278,000
1914 (29800} 1943 99,000 1972 234,000
1815 (26800) 1944 155,000 1973 226,000
1916 os00) 1945 137,000 1974 237,000
1917 (2980 0’)" 1046 102,000 1975 1 186,600
1918 - (15000) i 1947 92.000 1976 152,000
1919 | (15300) 1948 91,000 | 1977 o 14000 o
1920 - (16800) " 1949 58000 - 1978 | 145,000
1921 (17600) 1950 57,000 1979 | 110,000
1922 (19900) 51 99,000 1980 | e3,000
1923 £3,200 1os2 126,000 1981 175,000
1924 99,500 1953 131,000 1982 185,000
1925 118,700  1:1_954 (180,000) 1983 | 145,000
1926 112,000 1’955' 178,000 1984 | 175,000
1927 132,000 1956 | 168,000 1985 | 161,389
1928 122,000 957 186,000 1986 - 118,231
1929 91,000 1958 g ;_9&0_00 1987 109,500
1930 96000 1959 (195,000) 1988 77,000
1931 "5'7,000 1960 205,000 1989 - 99,500
1932 64,000 1961 224,000 ' 199 60,000
1om 42,000 1962 240,000 199

Chapter Four

Archive Table 12: Annual Volumes of Shingle E

xtraction; 1900 to 1990,
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Activity, Estuary to Belmont, 1900-1955.
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Plate 48: Atkines and Irvine/Bognuda Plant ca. 1934  source: Evening Post Collection, ATL neg.
F12224%

Plate 49: WMcAlk s Wharf (ﬁ%&ﬁ' Ava gf& and Coutt's. rrom mo;aic by Hope Cross and

Richardson, Masterton.
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Plate 50: MacArthur Bros Plant, River Mouth 1926. source:

Turnbuli Library, neg. 45111

Alexander
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Chapter Five

Chapter Five

RIVERS CONTROL
FROM 1924

By 1930 the pattern of development within the Lower Hutt and
Petone areas had been firmly established. The river channel from
Central Hutt to the Estuary was very similar to the channel of the
present day.

North of Melling, however, the River was still very much its own
master, the alignment changing dramasically with every large flood.
From 1924 the Hutt River Board was forced to move its atiention
from the essentially stable lower river, to the "upper river” - the
river nerth of Melling.
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Plate 51: The first reclamation c. 1934 showing the Ava Rail Bridge and the
{.§ acksen Sgﬁ'e@‘@ ?%@@ gﬁ'éﬁg@. Source: Alexander Turnbull Library neg. F122247

Plate 52: Lower Hutf cires 1934 sousce:Alexander Tursbult Library neg. T 122267
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A New Era of Security

River management from 1924 is marked by a confidence that was lacking in the early
years. Activities within the river zone and the protected flood plain illustrate a
conviction that the fight against the river's dominance had been won. This confidence
can be attributed to:

(1) A secure financial base.

(2) A scheme which had protected the Borough against the 1913 and 1915 floods -
events which otherwise would have resulted in widespread damage and inconve-
nience.

(3) A successful relationship between the Board and its Engineer, Hubert Sladden,
which allowed the river to be managed in a consistent and farsighted manner.

While the "shingle business” had earlier crippled the Board, the successful establishment
of the extraction industry provided a financial autonomy not enjoyed by other local
authorities. Royalties from the shingle resource exceeded the rating income in 1922 and
led to a £15,500 current account surplus by 1945; almost a million dollars in today's
terms.

With the exception of an unemployment programme carried out during the depression,
all works were constructed from revenue. The Board's desire to retain new works
expenditure within the revenue base led to a conflict between the Hutt River Board and
central government in the 1950s [refer Archive Table 15, p. 109]. It was also the root
cause of the Board's apparent lack of cooperation with the Government sponsored
extension of the scheme to include Taita and Upper Hutt.

Developments on the Flood Plain

The record of activity on the protected flood plain for the period 1900 to 1920 is well
documented. Immediately following the construction of the embankments land values
soared, for example, 26 acres near the railway station sold for £30,000 and part of the
Bellevue land, formerly McNab's Gardens, passed in at auction at £11,500 after failing
to reach the reserve. The entire Gardens had been purchased in 1900 for £4,000.
Between 1900 and 1906 the number of buildings within Lower Hutt Borough doubled
from 325 to 656. Land speculation prompted the Government to become involved in the
property market o prevent a continuation of the speculative practice of withholding land
from sale in order to push up land values, a practice which had dogged New Zealand
property development since the establishment of the colony. Between 1901 and 1905 the
Government subdivided part of the Epuni area into 44 two acre settlement lots and
purchased land in the Moera and Taita areas. As an indication of the profits to be made
even by the relatively benevolent Government land developers, a large part of the cost
of the Eastern Duplication of the railway line, completed in 1927, was paid for through
Government land sales.
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Development was not restricted to the Lower Valley. Aerial photographs of the Upper
Hutt area (see plates 71 and 72, (pp. 117 and 118), show the eastern, flood free area
of the Upper Valley to be well established by the 1950s. Movement into the flood
prone "Cottles Block" (Moonshine Bridge area) and McLeods had already started,
although these areas were not protected until the 1970s with the extension of the
stopbanks to include the Upper Valley.

In Lower Hutt the security offered by the scheme works, and the land sales which
followed, increased the confidence and wealth of the community and the standing of the
principal political figures. Improvements to public works and the growth of industry
followed.

In 1906 the final stages of the Western Hills stormwater diversion were completed and
work was gradually put in hand to contain the streams which ran through the eastern
half of Lower Hutt Borough (in a similar way as the internal drainage of Petone had
followed stopbank construction). Roading was improved and there was pressure to
upgrade the bridge links between the two halves of Lower Hutt Borough. In 1904 the
Fourth Hutt Bridge was opened followed by the Melling suspension bridge in 1909. The
eastern duplication of the Wairarapa railway (the Waterloo Line) was completed in
1927, crossing the River at Ava. The diversion of the main rail route from the western
line did not take place until the construction of the Pomare rail bridge in 1954. The
second Pipe Bridge to service the eastern estuary area was completed circa 1911.

The Fifth Hutt Bridge had been built by 1527 to carry the heavier lcads being
transported to the booming Waiwhetu and Seaview industrial areas. Fourteen major
industries were established on the reclamation and adjoining areas over the period 1929
to 1950. The third Pipe Bridge (current Estuary Bridge) was constructed in 1956 to
divert the heavy transport load away from the town centre. Plans for a replacement
Melling Bridge were first mooted in 1931 although it took 25 years before construction
commenced. Bridges built in other parts of the valley during this boom period included
the Manor Park Bridge (access to Ford Road, Stokes Valley, destroyed in the 1939
flood), the Silverstream Road and Rail Bridges, the Moonshine and Maoribank road
bridges and the Akatarawa Road Bridge.

The stopbanks, promoted and funded by approximately 1000 residents in 1900, protected
45,000 in Lower Hutt and 12,000 in Petone by 1550. Petone was included in the Hutt
River Board District in 1947 (see Archive Table 6, p. 53). In contrast to the early
Board's small group of highly critical ratepayers, Boards after 1924 received the support
of a large number of satisfied residents. This was undoubtedly due in part to the very
low river rates and the Board's good fortune not to suffer a design flood, however,
much of the credit is due to the pragmatic methods of the Board and its Engineer,
Hubert Siadden.

Under New Management

Laing-Meason's Scheme to control the Hutt River had been in place for 20 years when
Hubert Sladden accepted responsibility as Engineer to the Board. Commissioning of the
scheme had effectively been completed and it was now Sladden's responsibility to
develop ongoing strengthening and maintenance programmes.
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Sladden had served his apprenticeship with Laing-Meason, so
it is not surprising that few changes followed his appointment.
His reports reflect his confidence in the methods adopted for
managing and improving the scheme.

Siadden's success did not stem from new methods but from
the good relationship he developed with the Board and the
river users. Although few Hutt River Board records now
remain, it is clear that in operational matters Sladden enjoyed
an autonomy and authority denied to Laing-Meason. For most
users the river was managed by Sladden, assisted by the
. Board Secretary and River Overseer. As a team, they adopted
Plate 53: Hub ﬁ,% a management style marked by a straightforward, consistent
Sladder. From CAC Treadwell and reliable approach, which although simplistic by today's
e fus Fver - I Hisory and 1s  Standards, appears to have served the Hutt Valley well.

Conguest, H 1t Tombs, 1559,

Possibly Sladden's greatest contribution was his intuitive appreciation of the dynamics
of the natural river system. His "gradual” methods of easing the River into a loosely
defined central channel alignment (defined as the "Ultimate Channel” by Laing-Meason
in 1903 and extended by Sladden into the Upper Valley) provided the basis for all river
control works constructed until 1985.

As can be seen from Archive Table 14, River Management from 1924, p. 99, Sladden
built very few large works. The "Ultimate Alignment” was 2 long-term objective
achieved through careful river zone management. Methods used extensively included:

1. Counirol of Extraction

By capitalising on the high value of the shingle resource. Extractors were required
to position their plants to the Board's advantage. The construction of supplementa-
ry draglines and dredging for hundreds of metres parallel to the river’s course
were not unknown.

2 Construction of Groynes
By the use of timber boom groynes. These heavy timber groynes were used
throughout the River until as late as 1945, (A pile driving barge was moved up
and down the river while the river was in low flood). The groynes were used to
cause deposition and to encourage bank erosion in areas where the river was
considered {00 nAarrow.

3. Controlled Aggradation

By the use of weirs and low embankments to reduce the flow velocity in old flood
channels and so encourage deposition.
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Plate 54: Avalon Ares 1948, source: Mesaic by Hope Cross and Rickardson, Masterton.

Plate 55: Avaion Area 1955, source: Mossic by Air Surveys Ltd.

88 Part One



4. Isolated Large Waorks

By the use of spur groynes constructed of a variety of materials - mainly rock,
concrete blocks, boulders contained in netting and timber boxes infilled with
boulders. These were used to reduce flow through old channels and occasionally
t0 redirect flow.

5. Diversions

Through the excavation of pilot cuts (and development of these by blasting) for
realignment of the central channel. Sometimes used in association with 3 and 4
above and through the occasional use of cut to fill methods.

6. Debris Removal

Through systematic delogging of the river and removal of stumps, the remnants
of the post-glacial forests.

7.  Establishment of Willow Plantations

When the river banks reached the Ultimate Alignment, heavy wiliow planting was
carried out with the aim of eventually establishing a continuous belt of willows on
both banks. Willow plantings were strengthened during the planting season each
winter. New willow plantings were established with the assistance of fascines or
tethered plant material held in place with wire, concrete blocks and boulder and
netting work.

The development of these works tended to span decades rather than years, with the
result that they were often described as "puny" and "ill conceived”. For the same reason
it is now difficult to locate individual works. For example there is no visible evidence
of the substantial works shown in plates 54 and 59.

To appreciate the effectiveness of the Board's river control activities, the development
of the river alignment as captured in aerial photographs taken in 1936, 1951, 1967, and
1974 has been recorded in Appendix B. The historical alignments have been copied and
rescaled using computer techniques and can be considered as accurate as the original
photographic copy. They have been printed over the current (rectified) Scheme Review
aerial photography. Distortions copied from the original photography has been
accommodated by reference to landmarks. Earlier alignments have also been copied
from archive plans and the 1871 and 1903 channels are recorded in figure 8, p. 32.
Changes in the river alignment in the lower river prior to 1900 are most probably attr-
ibutable to natural adjustments following the 1855 uplift, rather than to the activities of
the early river Engineers. Archive Table 13, p. 90, Historical River Alignments,
contains a schedule of the historical river alignments held in the Wellington Regional
Council Land Information computer archives. Figure B.1, Appendix B, is an example
of how the alignment data base can be combined with other land information to assist
in decision making.
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Archive Table 14 (p. 99), River Management from 1924, include reference to the small
works undertaken during this period. Many of the small works will be similar to the
recent maintenance works carried out by the Wellington Regional Council and detailed
in Project Reports 49 to 53 are cross referenced by river section number and also
include notations.

The various works referred to in the Archive Tables. The commonly used names for the
sections of the river have also been included so that the reader can more readily
translate the original archive documents. The Archives are held in the Wellington
Regional Council library and are available for reference use.

The major river control works and all stopbanking works are described separately in the
project reports contained in Part 2 of this History.

The plates on the following pages show some examples of commonly used training
methods. Timber boom groynes were the mainstay protection work from 1870 to 1924
and continued to be used until the late 1960s. Plate 56, p. 92, shows the "floating dams”
used to control erosion and damage by flood borne debris. Plates 52, p. 84, and 57, p.
92 show the fixed multibay groynes used throughout the lower River. The Huit River
Board imported quantities of turpentine piles which were driven into the bed using a
barge mounted pile driving rig. The rig was used throughout the lower valley and was
transported from site to site by dragging it up river during small floods. In this way it
was dragged as far north as Taita Gorge.

Plate 58, p. 93, shows the railway iron breastwork used at Gear Island to protect against
wavelap erosion. Breastwork such as this was used to line the drainage channel (within
the berm areas) and other points of direct attack. The rails were usually lined with
marnuka "faggots”, bundles of manuka wired together as a protective layer. Plate 59, p.
93, shows an example of the extensive netting groynes used in the 1940 to 1972 period.
Similar groynes were constructed in Upper Hutt and throughout the Avalon area. Most
have either served their purpose and are now buried within the berms, or have failed
through abrasion or foundation failure.

Scheme Performance

The first fiood to really test the scheme occurred on Good Friday, 18 November 1931
(plate 61, p. 95) Sladden calculated its discharge o be 59,000 cusecs (1666 cumecs),
approximately 30 percent larger than the 1915 flood. It is reported that vast quantities
of shingle were brought down from the upper reaches, and that damage to the {raining
works was significant, although less than expected. The works were considered to have
generally performed well and the channel was considered to have been generally
improved by the flood in the sense that it subsequently followed the Ultimate Alignment
more closely.

However, there was a near disaster in Lower Hutt. Throughout the night of Good Friday
the entire Hutt River Board staff and others battled to secure a willow mattress against
the stopbank adjacent to Daly Street (on the eastern bank). The threat to Lower Hutt
was sufficiently serious for preparations to be made for a general evacuation, to be
signalled by ringing of the town bell.
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Plate 56: Fourth Hutt Bridge

Source: Alexander Turnbull Library neg. 25983

e

Plate 57: Second Pipe Bridge 1924

Source; Alexander Turnbull Library neg. 48572

Part One

g2



?éae 8: Gear Island ¢. 1930

Source: Alexander Turnbull Library, neg. C11318 1/1

Plate 59: Protection of Eastern Hutt Road c. 1945

Source: Alexander Turnbull Library, neg. C11327
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In Moera there was concern as the river rose to within 2 ft (600 mm) of the stopbank
crest. Following this flood, repairs to the training works were started immediately, as
was an investigation into the raising of the stopbanks from the Hutt Bridge to the
estuary. The need to raise the banks was attributed to flood volumes being "much in
excess of that estimated when the protective works were designed some twenty years

"

ago.
The Engineer reported that the flood had demonstrated:

(1} ...maximum flood volume has much increased ... as a resulf of forest denudation ... in
the higher reaches.

(2 The problem of bed aggradation resulting from moving shingle required careful
consideration,

(3 The dredging by shingle companies in the lower reaches was of tremendous value.

Contract documents were prepared for the raising of both banks by 300 to 600 mm from
the Hutt Bridge to the Estuary, but with the onset of the Great Depression these did not
go to tender. Following requests from the Unemployment Board the proposals were
modified to be undertaken by hand, using picks and shovels, horses and drays. For
reasons that are not recorded only a small portion of the stopbanks were raised: only
29 chains of stopbank on the east bank south of the Ava Bridge as shown by the 1956
plans HRB 48/3 for stopbank raising in the same reach (see Project Report 3, p. 170).

As in the 1870s and 1890s, a decade of nuisance flooding was followed by an "old man
flood" on the 11 March 1939,

Pia Manor Park Bridge (Ford Road/Georges Bridge), 1931.

Source: Alexander Turnbull Library, Evening Post col. neg. C11331.
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Plate 61: 1931 flged ot Silverstream. Souwe: Treadwell.

Again the flood was described as being the highest on record, computed at 71,000
cusecs, 20 percent higher than the 1931 flood. Lower Hutt escaped flooding by only
150 mm (6") the top of the concrete flood walls at the Ewen Bridge. In many ways the
Engineer's reports mirror those on the 1931 flood: improvement to the outlet channel
through dredging had apparently allowed a 20 percent larger flood to pass at
approximately the same or lower level, there was no damage to stopbanks and generally
the damage to training works was no more than could be expected. However, damages
in the Relmont reach were severe. For years the riparian owners had argued that the
Board's methods were inadequate and for years Sladden had expressed confidence that
the gradual process of erosion and deposition would produce a stable channel.

Although the damages in this area are only reported in outline, it is clear that the river
reverted to its old eastern channe!l - close to the present day National Film Unit - for in
the following years the Board built a series of substantial spur groynes and breakwaters
to help the establishment of new pilot cuts. The Engineer's reports indicate some chagrin
at the reversal of control in the area. The adequacy of the stopbanks was again
questioned, however, the Engineer reported that:

The 2 ft. margin in (the} lower reaches reed not be inadeguate as the river and channel
improvement carried out since 1915 still continues.

His opinion was that continued extraction would depend on economic factors but that
demand was unlikely to decrease. He considered that the channel at the estuary would
maintain itself and furthermore he computed the existing banks would contain an
additional 10,000 cusecs (282 cumecs) without great risk. Nevertheless he noted that it
was desirable to maintain a freeboard of not less than 3 ft above the level of the recent
flood. At this time it was the practise to design urban stopbanks with a 3 ft freeboard
and 2:1 batters.
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Plate 63: 1935 fiond at Silversiregni. Sowrce: Alexander Turnbull Library, S C Smith col. neg. 547865,

Plate 62: 1939 Flood at Maoribank. source: Alexander Turnbull Library neg. G47864
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A 2 ft freeboard and 1.5:1 batter was the standard for the protection of agricultural
lands.

The Engineer's reports on the 1931 and 1939 floods are paraphrased in Archive Table
19, p. 7, "Flood Observations from 1924". The surprising lack of detail or analytical
comment on these and other floods may be due to the Engineer's reliance on
observations made by the Overseer or the public. It is possible that Sladden did not
observe the high floods as he lived and managed his business from Masterton, outside
the River District. Most observations are of receding flood levels in terms of bridge
deck levels and other landmarks, and the few quantitative records suggest that the
Engineer's conclusions should not be regarded as definitive. Although events recorded
after 1941 were monitored by a chart recorder at the position of the Fourth Hutt Bridge
(approximately 70 m upstream of the present Ewen Bridge), and later at Maoribank,
Taita Gorge, Birchville, Silverstream and Boulcott, discharges which have been assigned
on the basis of "rating curves" are unlikely to be accurate due to the rapidly changing
bed levels.

Design Standards

From the outset, the design and improvement of the flood control scheme had been
pragmatic rather than analytical. The 1900 works appear to have been designed to
protect against a repeat of the 1898 floods. The 1933 proposed upgrading was based on
the safe passage of the 1931 flood and the engineering response to the 1939 event was
similar. Scheme improvements included generous freeboards above the recorded flood
profiles s in one sense a conscious allowance was made for larger events.

Prior to the mid-195Qs there is no evidence to suggest that an analytical attempt had
been made to determine or design for a maximum event. To satisfy his commitment 0
maintain and improve the scheme Sladden required a knowledge of the flood gradients
as measured following the larger floods, and 2 good quota of engineering intuition. The
accurate determination of peak discharge was not required in this era, before cost benefit
analyses were necessary to obtain Government assistance.

To gain an appreciation of the comparative size of the historical floods (particularly
those of last century) the flood observations and engineer's records have been used to
model the historical flood events through computerised river modelling techniques. Table
111, p. 150, contains the resulis of the rerouting study which quantified the observations
of the historical floods in terms of our current knowledge of the River Hydraulics.

Chapter Eight, "River Hydrology", contains details of the monitoring and analysis of
the Hutt River flood flows undertaken by Sladden. His flood frequency relationship is
depicted in figure 21, p. 156, and the rating curve for the Hutt River Board "Hutt
Bridge" water level recording site is contained in figure 19, p. 154.
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Scheme Improvements 1925-1945

The flood control scheme as designed and implemented by Laing-Meason between 1895
and 1906 remained unchanged until the development of the Taita area in the late 1940s,
see Chapter 6, "The 1950s Scheme Review". Until this time the Scheme continued as
a flood control system for the Borough of Lower Hutt, with a district extended to Taita
Gorge to control river alignment in the rural land north of the Borough.

With the exception of in-channel improvements - and the works required to control the
Avalon reach show that these reached major proportion - the only major improvement
to the scheme was the raising of the Moera stopbank during the depression years;
Project Report 3. The Melling Cut, a diversion cut to remove the dogleg bend at the
Melling Suspension Bridge, was considered an essential work but was delayed until the
Melling Bridge was replaced in 1956; see Project Reports 5, 6 and 9. It would appear
the successful conveyance of the 1939 flood postponed the completion of the stopbank
raising as proposed after the 1931 event, and instilled a sense of confidence which
delayed further improvements.

Recreational and Residential Developments 1925-1972

As the flood control scheme progressed, large areas of land were vested in the Board
for river control purposes. Note the steady increase in assets and land values in the
statements of accounts, Tables I and II, p. 58. From the earliest years these lands were
made available for sports and recreational use. The Johnsonville Golf Club Links on
Gear Island, and Strand Park (NZRFU) were the first, in the mid-1920s. As is the case
today, there was intense competition for the use of these "reclaimed” areas. The
histories of Petone and Lower Hutt referred to in the Introduction, p. 5, contain detail
of the sporting and recreational facilities which quickly occupied the River Zone.

The problems of maintaining river lands and the conflict between recreational users and
the underlying rivers control use is also evident. As early as 1926 there are Engineers'
reports of vehicle damage to stopbanks and records of complaints of gorse and weed
growth. Following World War II an ex-serviceman offered his services using a flame
thrower to control rank growth. By the mid-1930s the control of vehicle access to the
berms was firmly established.

During this period of rapid urban development the stopbank system was under attack
from without, as well as within. Residential developments pushed hard up to the
embankments and in 2 number of cases the stopbanks were excavated and supported
with retaining walls. Most of the old retaining walls which now appear tc have been
constructed to prevent the encroachment of the stopbanks were in fact built long after
the stopbanks had been constructed. The granting of authority to permit such
encroachment onto an essential public work is an indication of the confidence then
placed in the security of the flood control scheme. Archive Table 14 contains reference
to some examples of River Zone encroachment which took place during this period.
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B34: 1974: SSPHRR6: 1270-1280" g

Diversion Cut Contract for 4 chain length of dwers;on cut 30 ch. downstleam
of the Silverstream Bridge. 9 ft wide at base with side ‘batters-of:1:510 1,
bottom &" below water fevel on grad:em of 6" in 56 ﬁ Approx 350 cu. vds
material. ; :

R35: 1924: SSPHRBS: 40 L
Waiwheiu outlet -channel spec;ﬁcaixora for constructzon of 3 tzmber~£;ned
channet to form the outlet for the Waiwhetu Stream.: = . :

B36: 18 Aug 1924 SSPHRBS: 140 i
Proposat from Engmcer 10 repau' a ‘Do'wm groyne at Eorgensen 4 Bend

B37: 10 Sept 1924: SSPHRBE fmm Eﬂgmeer s momhly repors,
Proposed protection works: ' i L e

ft Iong weir to close old channel; o

(23 Protection works at McLaren's pmpeﬁy at Melling :
(3) Develop Adam's point (430) cut through safe of spoil from top end
(4; Page’s land (1110) - small weir across flood chanmel;

(5) At downstream end of Dickie's (980), modifications 10 boom groyms
bu It on contract - lowering at downstream end, shingle must not be removed
from between groynes, extractor directed to anotber beach.

B38: 10 Oct 1924: SSFHRB6 from Engineer's momhly reporE
Recommending: (1) Curtail some groyne constmcnon untif the foElowmg
season; {2) Requxrc contractors who screen in the river to place oversize

areas that the Board wishes ercded.
B39: 14 Nov 1924: SSPHRB6
from Engineers Mr Sxiver and Mr Truebridge.

B40: 16 Feb 1925: SSPHRB6: 690
Boom groynes at Steilins (Avalon) to close oFr old channci

B41: 16 Nov 1925: SSPHRB6 from Engineer's monthly report: 200
Groyres placed along the bank of Gear Istand to encourage erosion no Jonger
required because of PW.DC cxca.‘.atson for the Ava Raxi Bndge

C20: 21 Jan 1926 SSPHRBG
Gorse growih on sﬁopbanks

B42: 12 May 1926: SSPHRB6
A report from Mr Smith, Board Member, of ti‘e success of Osier species and
general planiings.

B43: 7 june 1926: SS?HRB() 200
In development of the Ultimate Channel at Gear Islané the Engmeer will be
required to mark onthe ground where eroszon is to be halted by wiliow plant-
ng.

B44: 30 June 1926: SSPHRBS from Engineer’s monthiv repon 200
Recommended dismantling of some groynes from Gear Island and storage for
fater reercction aﬁchaaNays borrowings for Ava Bridge construction. Wire
and willow work required in several parts of the river:

1926: SSPHRB6 from Engineer's monthly report: 410—430

B45: 4 Aug
which is no longer in use!
B46: 15 Oct 1926: SSPHRB& 410430

Engincer requests permission o scoop Adam s.cut aﬁer the blasting; 6
wide over its fength. ; :

B47: 1928: SSPHRBS: 30-330
Plan sﬁowmg "Ultimate Channel” fmm oid Huit Bndge to Ha{bour

C21: 24 Jul ¥ 928 SSPHRB6: 250" : SN
Excavation of stopbank at Clark and Coutts piam for shmgﬁe
storage bins.

E12: 10 Aug 1928: SSPHRB6: 540-550 e
Culvert through stopbank from Fry's L’mc Pian on fxie

C22: Nov 1928: SSPHRB6: 540-550
Reinstatement of stopbank at Fry's Lane. _

E1i: 1929: HRB8/7:320 - i i :
Completion of sixth and present Ewer: Brzdge Note thai the previous (ﬁﬁh)
bridge stood for many years before pamai removalis

v "erly'\&anagemem fmm 1924
(Cades refer Archvve Table 2 P- Do

(1) Protection works at Huse’s propeﬂy (1080) near Haywards mcludmv 225

material back into holes at the heads of groynes; (3) Use explosives o loosen

Plans from Laing-Meason (first Eﬁgmeer to HRB) ‘estate dclsvered to SSP

Adam's cut io be blasted a!ong entire length. Remove part of railway .stdmg g

BS:: 1933: SSPHRBS: 1400-1780

: DCV elopmen

* F20: 10 Jun 1937: SSPERBS: 510-520
: YPOWC" cabﬁes_m stopbank Ankx Sireet so Connel!y Street.

C23 8 Ian 1929: SSPHRBﬁ 540 550
Detazis of stopbank retaining | wall - Fry s Lane

C24 30 Apr 1929 SSPHRB6: 140 S
. Record of erosmn to szopbank downstream of Jorgensen s Bend

UE13:27 Aug 1929 SSPHRB6! 170200 o
Ouzlei from Randwsck Road stormwater dowasiream of Ava Er.‘

B48: 10 OCt 1929 SSPHRBK)

. _Repons; dzseasc in m!low growih genc:ai werks

E14: 19 Oct 1929: SSPHRBE: 300-310

tormwaler ouﬁet end of Market St,’ Lower Hufi
£25:1 Dec 1930 SSPHRBé

 Potier encroachmem onthe stopbank fiear Shearers rcmad;ed with a concrete
. reiammg wail, i

i E15:30 Dec 1929: SSPHRBG: EZO-ZOO :

Showing {ocation of culverts beneath stopbank b.tween Ava Bridge and

~Jackson Sirect on right bank

E16: 28 Mar 1030 SSPHRB6
18" culvert south of Ava Bndge, LHEC.

Ei7: 27 Jan 1931; SSPHRBé
Stormwater from Pirie St subdivésion g

C26: 10 Feb 1931; SSPHRB6: 560

Final agreement to Tower the stopbank at Troon Cres - Boulcott Farm
Subdivision - {0 18" above the terrace.- H.R.B.previously refused to allow
lowering at all. Slopbank ongmal!y 56" above ferraces.

" B4S: 19 May 1931: SSPHRBG and 10

River works to repair ﬂood damage.

C27: Tune/July 1934: SSPHRBG :
Specifications ‘and plans submitted 0 the Board, by the Engineer,. fox
stopbank raising and repairs o exzstmg conczeie flogd walls ‘between the

“mouth and the Hutt Bridge, 0 n e

(Note, however, that these works were not. camed out until in'a modified
form in 1956 - except for raising the eastern stopbank between Black Creek

-and the Ava Rait Bridge in 1933 ) Estimate for the raising; -

Swpbank raising . £4585
Concrete wall £400

Boom groynes s £1015
Total i : £6000

# includes protection work at the Convent - £700

'BS0: 12 Sept 1932: SSPHRBS: 100-270

Wave lap erosion in lower reaches as result of bed lowering.

E18:22 Dec 1932: SSPHRB6: 130
Drains from fellmongery and soounpg works, Moera

C28:1932-33; SSPHRBS: 130- 260
Raising of 4 section of the eastern stopbarik, beiwccn the Ava Rail Bridge and
the Black Creek, usmg Unemploy Rehef Laa)our =

Contains detailed description of Hutt River (including works required to
achieve channel corntrol) from Silversiream (o Moonshme

B52: 12 May 1934 SSPHRBS: 1180-1400

" First 'plan of Ultimate channel alignment from the Haw sards suspension

bndge lo Sﬂverstream Prepared by Sladden

B33: 24 Euly 1934 SSPH_RBé
Report. by Engineer re replenishment | of maiena!s for boom groynes, 100

;7 poles rcqmred at cost of £333.

'v,EIQ 10 Jul 1936 SSPHRBS: MG 460 .
-Power cables in s%opbank Mel!mg Bndgc o Pipe Bndge

B54: 10 Apr 1937 'SSPHRBG: 380410
cut (ngdor\: b.,ach) through blastmg
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B55: 1938: SSPHRBS: 1400-2300 | -
Detailed description of channel from Sﬁvcrstream o Maonbank

EZ1: 10 Feb 1939: SSPHRBG: 250
Strand Park - laying of 15" pipe mﬂun ongmaﬁ pipe to dram HV Hzgh
School.

E22: 29 Feb 1840: SSPHRBﬁ 180 : :
Ministry of Housing - intention to jack new culvert beneath stopbank at
Randwick. :

B56: L7 Apr 1940: SSPHRBS from Engineer’s momhiy repor!

Belmont Diversion Cut (680). A'stone spur on Lhe ng‘m bank at Bclmont (700
or 760). A stone spur at Augusts (900; = -

BS7: 25 July 1940: SSPHRBG: 470 o : :
Melling diversion cut first discussed. Dependem on Ehc Lowcr Hutt Borough
Council replacing the (old) Meiling Suspension Bridge and the NZR fans to
retain the Wairarapa Line on the west bank. The Engmcer said the
Cut would result ina lowermg of ﬂood Eeveis.,

(1) Ponding occurring ’because of the exnstmg bends;

now there had been considerable xmprovcmcnf up e} Mellmg but lhittle
improvement from there up. :

B58: 8 May 1941: SSPHRB6 fmm Engineer’s monthly repoﬂ

large volurmes through low ground to Mabey Road. A small stopbank several

through. The Melling railway siding to be repaired agam foi!owmg flood
damaae several months p}:wlousiy R

B39: 24 Sept 1941: SSPHRB6 from Engineer’s monthly rcport 680
Proposed river controf work at Steilins.

(1) Low stone weir of about 4 chains required to prevent flood waﬁers that
lead into the bead of the golf links.

(2) Engineer hopes that the Board's powers under the Soil Ercsion Bill wili
allow the Board to comrol destruction of willows where landowners decline
to cooperatc L

'B60: 18 Dec 1941 SSPHRBé Engme.i s Teport. s

The Melling Cut will be required if improvement above ngdon $ Beach to
‘be achieved. Should be done s soon as possible. If delayed, the “shinglethat
will flood down after-the cut is made will lead to déterioration in the lower
channel. Cost of maintaining the Melling protection works is-high.

B61: 2 Sept 1943: SSPHREG: 850

Belmont - see Plan No. HRB 43/1. Bank erosion foliowing a small fresh was
threatenmg the Ccmﬁed Concrete Plant: a cut to be carried cut immediately
to “relieve pressure” on the bank. Certified cast concrete biocks to be placed
in a groyne, and paid half cost of works. 5,100 cu. yd. excavation completed
17/11/43 for £235. .

B62: 28 Oct 1943 SSPHRBICA
Protection works at Avalon.

£23: 1 November 1943: 100
PWD initiated meetings of erwmeers to discuss the proposed néw pipe bridge
at the river mouth.

C29: 27 Mar 1944: SSPHRBG: 340

from Engineer's Monthly Report:

Unauthorised excavations have been camed out into the stopbank ‘behind
Munday's (late"Gadsby's - southern High Street area) and south io the
cencrete wall. Recommended {hat the bank be restored fo its original slope
as far as possible. Carried out by 24 Apnl 1944, .

B63: 3 Nov 1944; SSPHRES: 1080
PWD  construction of embankment and block groynes across cld flood
channels at Routley's (Taiia Block).

C30: 24 Mar 1945: SSPHRB6: 890-1080

from Engineer's Monthly Report:

Flood embankmént ‘in conjunction with ‘Housing Depaﬁmem works
constructed from Routley's to August Bros; {approx Pomare Bridge to Fraser
Park in present day terms] for.the purpose of closmo off the old flood
channeis. The works ultimately 0 be included in the " major scheme”- of
protective embankments then in preparation. .

B64: 21 May 1545: SSPHRBG: 790-87G°
Cut 3 at Giesons (Belmont). Developed 28/8/45

Rwer Manaoemem %‘mm 1924
(Lodes refer Archne Table 2 B9}

Discussion of pians fors
{31y stophank raising from the mouth to Meiimg
(2) stopbank const_mcizon fram Mciimg £ Taxta

Construction of 2 stone spur onthe lefi bank near the downsiream end of the

. entry. - v
eing S : s :
Amoum of ERB comnbutzon suggested to be £33, 000, A ﬁmher repon 0

(2) The" cut would enable progressive fowering of the bedvupstream U o
Re Left Bank between Native Land and Kells' {800-850). Flood waters go in . =
: Board s Smtemcnt af Accounts shows snrplus of £15, 5004

chains long advisable. Specification prepared for contract, Another small
stopbank advised near Mabey Road across a low area where floods sweep

HRB. request Downers for a price to divert the rver at Giesen' S, near

LSE 28 May 1945 SSPHRBé

- Esitmate for ralsmg banks from Meﬂmg to cstuary presenﬁed
o C32:10Sept1945:

Plan showing occupancy and iztEes ‘iD stopbank area, Hzgh Steeet, Lower Hutt
at 10/’ 9/45 :

C33: 23 Oct 1045 SSPHRBG minutes of Bord Mcetmg

Prehmmary dlscussmns and survey aﬂended to Gov emment mpresentam (]
were of thé opinion that'the HRB should give thought as to what contribution
would be offered by it toward the cost, Estimated cost of works £212,000,

7 All members agreed. that the ‘work should be carried out by PWD. The

Engineer and Solicitor to be actxvelv concemed with matters of construction
and acqunsm{m cf Eam‘l bui 5ot ith desig or process of purchase see Hatcr

be submmed by ﬁhc Engmeer and Sohcxtor to ) 30 October meeimg

C34: 30 Oct 1945 SSPHRBG rmnutes of Board Meetmg
Mr A P Gramt (PWD) stated that as all 1and would be in thc same of the
Board, ‘Ehe PWD would welcorne the assistance of the Board’s }egaE advisers.

The mcmbers resolved m cont bute 35 00

C3S 11 Bec 1943 SSPHRB@ = Eetter from Board Sohcﬁor

Reply from PWD on Board resolution. -

(1) PWD considering {he proposed HRB comnbunon,

2) PWD want o complete the work over {wo years. - This will make it
impessibie for the Boan? to pay for the work out of revenue as desired unless
PWD will bear the initial cost and accept payment over a period.

(3 PWD will be pleased to associate ‘with Mr Sladden,

(4} PWD consider it prematurc to start negotﬂate iand purchase despxte two
year construction period, S

{5} PWD consider the exchanoe of correspendence

satxsfactory 10 forma! agreemem reqw.red "

B55 1945 1950 WRWB 817 :

B66 Circa 1945 }82
Newton St (UH ‘Borough) s&opbank 30°chto prolect Iand between Newton
St and main road.. Overtopped frcquem}y ‘Abandoned when Newton St
abandoned. Presumabiy buzlt by ?WD

BE7: Circa 1945:1880- -
Low groyne buﬂt across Buc}detons overﬂow to pre\fent flows down ofd
channel. i

B68: 1946: 2100
Ebdentown Rd, UH. ‘A new channe} constructed ‘and substantial shingle
groyne upstream across the oid channei Renewed 1953.

B69: 1946: 2060-2110
MeCurdys stopbank Half mile iong on morth side ef the river opposne

- Ebdentown Rd. Bisected by ﬂood circa 1948-51

B70: 19467 1930- 1940 Se

Buckietons siopbank. Goiders road to Wh&katxkx Street (now Masefield). 6
¢h groyne of stopbank dimensions at right angles-o the river and along the
bank paraliel fo the river fer a short dastznoc upsiream To prevent s‘nnﬁfe
éeposmon and erosion.

C36: 31 Oct 1946: SSPHRBS .

Letter from PWD to HRE axpressmv ‘concern that the mmal stopbanks at
Taita: are being eroded, in'what is in ‘effect the position of ‘the future
stopbanks.  (The location 2 litife to the ‘norih of the PWD fitting shop at the
Taita Housing Block.) The HRB requested to openthe right bank channel and
to construct a low but substantial weir across the left bank channel {0 assist
in building up.and closmg off the chazmei The wenr 10 be added to as the
infill takes place. ; .

C37: 26 Dec 1946; SSPHRB6

Letter from PWD re Scheine, :

Confirming Sladden's opinion that ihe nsk of ﬂoodmg has not increased but
has }mprovcd as a whole due to bed Jowering, etc. Sladden was of the
“opinion that mcreased developmem warramed mcreased protectzon
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B73: 12 Aug 1946: SSPHRB6: 470-480
Hire of buildwer from Downer and Co for cross b!admg work at Meﬂmg

B74: Sept 46: SSPHRB32 400
Bed lowering causmg subs;dence of ‘banks at Convent LH »

B75:22 Sept 1947; SSPHRBES from Engmeer s monthﬂy rep
Works carried out after June ficod. Repair Work Required: & v
volume of shingle moved by bulldozer in the reach from the Native
Mabey Road {750-850). 16 chaiz of substantially constructed witlow -and

: / large

cable “work with heavy stone gabions’required ‘on the left bank ‘from

Bognuda's to Mabey Road (740). Willow planting 10 4 chains downstream of
Mabe y Road. Heavy gabmns and wiliow work at the Belmont
(760-790).

76; 1947/48; SQPHRBM 5506207
Cut at golf finks (BoulcoEt) 22 5 ch 12 0 cyds

£24: 10 Mar 1948 'HRB8/7: 460
H.R.B. concern over protection of Meﬁmg Suspensxon Bmdge (H R. B
wanted old bridge demolished to make way for proposed Mciimg diversion
Cut). :

B77: 21 June 1948: SSPHRBIO from Etwmeer § monthly report: 650
A neited boulder groyne 5 chains fong buill on the houndary of the Golf Ciub~
and Stellin's land SSO ct. yds of bouiders, 1500 sq yds nemng, cosi 9.750,

B78: 1948: SSPHRBI10: 1170-1270
Subsidised river works at Manor Park Goif Club. Soil Cons and vaers
Control Council/HRB cost split 2:1

(zz) reduction of left bank shingle spit £476 "

(b) netted boulder groynes £900
(¢) wiilows and gabions £825
(d) remainder £515

B79: 24 April 1949; SSPHRB10O from Engmeer § monthlyurepoti

All 'works carried out following ficods of 1947-48 are proving sattsfactory S :
: C4G 8 Jul 1955 SSPHRBG 130 i
-7 Flbe Products 1td - tannery
-7 Regquest-permission to build betweer
“U'that the HRB may wish to increase the héight ofthe ‘stopbank and accept that
“ the factory wall adjacent o the stopbank be designed anc built as a retatning

and all cuts developing well. Reach from thcazthieys o Beimont Extensaon
suffered severely in June 1947 ﬂood {750 900) S

E25:27 Sept 1949: SSPHRB6
Alignment of Pomax:e Bndge piers.

B80: 1949: SSPHRBAI : g :
Diversion cut at Melling - iong section & cross sectzon Cui at Pttcazthieys
-'19 ch, 5400 cyds, . : : : :

B71: 1949: 1680-1170 :

Bartons Bush diversion cut and sEopbank To prcvent erosion to Bartons
Busk. High enough to contain 160,000 cusec flow in lower end but fower
upsiream 1o altow overflow and deposmon in the oid charmei

E26: 22 May 1950: HRB8/7
HREB approval of Melling Bndge

B&1: 27 Mar 1950: SSPHRBIO from Engineer's monthiy report.
Progress made in "snagging-in" the iower ruch below Melimg (e,
removino snags). .

E28: 24 July 1950: 490
Details recorded of pipeline benedth the s‘opbank at Mxils StreeL

B72: Dec 1950: 1500-1940 : G

Contract let calling for.the removal of 2/3rds cf Bucid ons bank and
formation of 36 ch radius stopbank. Included pamal stabxhsatnon 0f chamiei
upstream at Whakatiki Shmgie : i :

With the exception of McCurdy s stopbank these works appcar to have been
built by the PWD. Their failure to prevent continued damage led to UHBC
dissausfacnon with PWD measuzes and ted to merail s,cheme:

B82: 1950- 55 SSPHRBS52 .
Re Melling diversion cut.

B83: 3 Jul 1953: SSPHRBS: 830-850 .
NZR tipping blocks at Giesons (Belmont) o

“HRB sug gests Mclimg Bndge be calﬁed "Siadden Bndge
and 107
: C39 3an 1955 SSPHRBG

Extensson :
..B84 18535 SSPHRB& 1980
Dapk - M

i GU!.

Rlver Managemené: from 1924
Codes refer Archwe‘TabEe 2; p 7) .

C38 16 Ot 1953 'SSPHRBS: 105(}4080
Housing Construct;on Div. (PWD) to HRB.". :
Seeking -permission to_alter the. ahgnmcnt of the stopbank 10 permit the

“gxtension of Talta Dnve I\oﬁh A}ieratmﬂ to be over 8 chains - maximum

shnﬁ 34 R

E29: 17 Mar 1954 HRB8/7

Plan 5fa proposal by the LHCC for manuai ﬂoodgates to aﬂow the Andrews
Ave ramp o be lower than the stopbank :

886 1955 SSPHRBéé 7{)() 900
Cham{ei ahgnmc'it ai Beimont.

BS7 22 Ma.r 1953 NA96/298000 V;mmty 710 810

PWD internal report. Diversion cut and netted boulder weir required near B
Webb's shingle plant afler: recent floods outﬁanked or deslw}ed willow
work. Wzllows dlfﬁcmt to mammm o S

i6 cham d;versxon cut mvo!vmg 13 850 ¢cu. }ds @ 2/3 = £1568 o
5562 o

Nested boulder weir, approx. 375 cu. yds @ 30/- =

Engmecnm and contingencies = £250 e -
-2:1 subsidy approved, :

531 4 Apr 2955 SS‘?HRBé

H kV cabIe 10 cross stopbank Pians mciuéeci

opbank ami Ver. They are aware

wall 'so {kat the bank may be raised agamst the buxldmg and the windows be

‘bncked up for Lhe Same purpose. .

c41: 11l 1955: fetter from HRB Chairman,

{1} A scheme o raxse and suengthep the cx:stmg swpbanks has been decided
upon, -

(2) The channel has deepened by over 12 fi. siace 1900 ?hxs has been
brought about by dredgmg and realigninent,

(3; Notwithstanding this, stopbanks shouid be strengthened fo give a margin
of safety should a ood occur Wthh is larger than has been expcncnced in
the past :

{4y Foﬂewmg a requesl by the HOC and UHBC an apphcauon has been

Iodged to extend ihe Huti Kiver District to the Wenmgton ChV and Suburban
Water Suppiy Catchmem boundary, i :

5) Ita the past river 1mprovemem works mciudmg warmm dewces had been

“carried out by the PWD
(6) Durmg recent months the HRB has been cmployed by ‘me UHBC o

construct protective works in ceriain dreas threalened by erosion. However,

these works o not reduce £hc Hsk af ﬂoodmg i houses in low Eymg areas.

C42: 15 Aug 1955: SSPHRBé e
Appomtment of Mr Mackﬁe as thﬂ Ciass;ﬁer of the HRB's new  District.

C43: 13 Oct 1955 SSPHRB6

v "The HRB accepts the stopbanks constmcted by thc Dept of Housing at Taita,

provided that certain repairs -mmxmng, EOpsonlmw and grassmg are carried

Archive ’E‘able 14 cgnt Rwer Management frem 1924 Codes; 1., : Date : Source File : Section #s.
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C44: 1 Nov 1955: SSPHRBS
HRB to LHCC re Taita Drive Exension.
Pmposed scheme considered premiature and shou!d Be defex‘red in mc

subject 1o flooding. As the Engineer is in consultation with the $C and RCC
on the ultimate ahmmem of the | stopbank the HRB cannot see its way clear
to approve the scheme at present.

C45: 1956
from the Pipe Bndge to the Ewen Bndoe

E32: 13 Jan 1956: SSPHRBS
HRB/HIVEB general agreemcm for anma of cz.bies n stopbanks

C46: mid- 1956: SSPHRBS

inciuding the stopbanks and berms, be vested in the HRB:The ultimate aim
is to make the berms available to Sports bodies, etc., but in the meantime the
river is notunder control, and it will be neocssary Eo remowe shmgie from the
area for some time. L T

C47: 12 Sept 1956 SSPHERB6

Road as a 4 lane highway; request permission to daspose of fill at the mouth
of the Stokes Vailey Stream, 10 a fevel slightly above the ' 100,000 cusec
flood level. Also will have 70,000 cu. yds of f i foruse in stopbanks

C48: 16 Nov 1956: SSPHREB6 . .
Request from LHCC for a river and stopbank cross sectzon upstream of the
Ewen Bridge so that it can finalise the southern cntrance © ihc car park.

B88: 1957: SSPHRB68: 2180-2230
Clearing diversion channels at Maoribank.

E33; 1957 ' g
Melling Suspension Bridge demolished. New Meﬂmﬂ Bndge opened. .

C49:11 Feb 1957:HRB8/7: 410-460
LHCC request that stopbark be realigned so Ehaz (he Mcilmg approach z’oads
can be built.

B89: 1 May 1957: SSPHRB69 - :
Report on Huit szer Controf Scheme leverstz‘eam m Maonbank

C50: '8 May 1957: HRBS/7 S 5
Alierations o approaches o LHECC amemtzcs reqmred aﬁer stopbanks taised
from Ewen Bridge to estuary.

C351: 8 Oct 1957: SSPHRBS: 280-300
Plan of encroachment of buildings, Mudie Street, Lower Hu&t

E35: 27 fun 1958 HRB8/7: 116-120
Demotition of old Pipe Bndge s

C52: 1 Sept 1958: SSPHRBS
Velocities on berms.

C53: 1959: SSPHRBG: 460-480
Melling Diversion Cut, Stage I; part of the Hutt Scheme.

C54: 29 Jan 1959; HRB&/7
Stopbank alteration, part of Melling Bridge construction,

£36: 29 Apr 1959; HRB&/7
Drainage channels from Fraser Park to fiver across berms

BOO: 25 May 1959: WRWB 8/7 26/5/77; 460-480
Melling Diversion Cut - Proposa‘ as explained to LHCC

(1) Carried out in two major stages, - :

@) E;zrsi stage a DO ft Wuie pﬁo& “cut at normal water iew:l compleﬁed in 10
weeks

(2) When completed had a minimum Widih of 200 ft and easy baners

(3) Excavation was from just north of the (emstmg) Mei}mg Bndge to a paint
24 chains porth. Included construction of a weir in the bed of the oid
channel, and willow planting, 10 assist in developing the alignment. :
(4) The buik of the materiat from the first stage was taken by the LHCC for
rarsing the leve! of council land at Taata Dnve By the 17 August 1959,
22,000 cu. yds taken.

C55: 29 Sept 1959: HRB8/7 i
Removal of old Meliing S&opbanﬁ( as part of new Me!lmg Bndgc
construction.

Rwer Managemem fmm 1924
(Codes Tefer Archxve Tabie 2 p 7)

meantime. HRB policy is 10 refuse to approve permils for building on land » T
Bg2: 3960: 460-480
Commencement of the ﬁrss section of the Hutt Scheme stopbank ralsmgv ’ Meilmo Dwemon Cut Stage. H

- C37:1960: HRBS6: 320430

Letter to the Commissioner of Crown Lands requesimg that Tend at Ta;tx &

: E38 6 Mar :
: '24" culvert Ruth 'rford Str ?

MGOW to HRB re Taita Gorge Road realignment. Realignment of Taita Gorge

(1900-2260).

~Sto bank siope ﬁattened at Hut& VaHey ngh Schoo

C63: 1966 1620-1900
~Upper Hutt stopbankmg commucd Maseﬁdd Street toWeElmoton Goif Chub.

B91 2 Oc& 1939 SSPKRBH}

: Coz‘porauon of Invercargill suppﬁzed sampk:s of “Spamna i

Townscnéu grass for Eransplammg in the estuary of the Hut&
River.

Melling Diversion Cut stage H
C56: 1960; HRB17: 460-480

Start of sLopbank raxsmg from Ewen Bndge ia Mellmg

E37: 19 Sept 1960; 1080 1090 SEmn
Letier from NZR seeking information to aﬁow Z. R to spcc:fy protecnon
wmks o pzies on the Pomare andge, now cxposed due m bed lowering.

E39: 24 May 1961: HRBS/7: ot located

. Record of stormwater cutfall near the northem end of Ehe (Easzcm) Hutt

Road Plans rmssmg

E40: 21 Dec 1961: HRBS/7 =
LHC(‘ lener e ﬂapaates in manholes

C5S 21 Dec 1962: HRBS/7: 560-660 :
Request for siopbank on landward side of Bouicott and Hutt golf courses.

C5%:1564; HRBW 460-430 g
\/Eeﬁimg Diversion cul Stage EH (f'mai)

£60: 1964 HRB10S: 460 490 - ‘
gwpbank raising from \/k:llmg Road (opposztc Brunswxck Street) to Mills
treet

C61: 1964 HRBT3
Start of stopbank conslmcnon at Haywards Settlement (1150- 1230) Start of
Upper Hutt Major Scheme; stopbankmg from Maseﬁcld Street to Mqonbank

C62: 1965: HRB116: 210—270

C64: 1966: 1400- 1740 :
Commencement -of -the "Silversiream Cut"; channel realignment from
Trentham Memorial Patk to the Silversiream Bndge (in anticipation of
prcpased roading works).

C55 :1969: HRB117: 660-740
Stopbank construction form Boulcoft Golf Course o Mabey Road.

E41: 4 Jun 1970 HRBE/7: 130-140
25" dgiameter stormwater from UEB site, Randwick Road. .

£67: 16 Feb 1972: HRBgenerat: 2060-2050
Totara Park stopbanks partly accepted.

E42: 11 May }972 _HRBgeneral: 306-330

11 kV/400 V cable in stopbank at "v{arsden Siieet

'B93: 31 Oct 1972: HRB GENERAL : :
W ellmglon Acclimatisation Society compiamed thai mtenszﬁcd buildozmg in

the river bed was d-swrbmo botmm fauna

B94 18 Nov 1972: HRB GEI\ERAL repiy io BSS from HRB
(1) Most shingle plams operatmg in Upper Hutt in conjunction with the major
scheme,

{23 Belmont to Taua . an even bed must be mamt.amed:wﬂh normal water

ievel as high as possible to provide as much head as possible on the aquifer;
reducing purnpmg costs and the isk of sea Water intrusion.

'E43: 21 Dec 1973: WRWBS/7: S
LHCC 10" water mam across river at Beimom

E44; 8 Apr 1974; WRWBS/’!
Proposal from HVDB to lay sewer main in the river bank at Harcourt Park,

v Upper Hutt w;thm 1 cham of the river.
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E45: 2 Dec 1974: WRWB8/7: 1330 : S
Sewer crossing, Sitverstream. . G e e

B95: 3 Dec 1574: WRWB 8/7: 227() 2:90 S

At Totara Park, upsiream of Maoribank Bndae, a 2 cham reserve
recommended for erosion protecnor;, plus allowance fora stopbank 10 cope
with an 85,000 cusec flood. .

B9%6: 23 May 1975: WRWB 8/7. : L B
Fiood damage to the Sﬂverstrcam Cut (1490) D»Qradaﬁzon ai Pomare (1 080-
1090). :

EA6: 3 Nov 1975: 27502770
Mangaroa Bridge Approaches. B S

MOW caicuiations for design of watc'wav and bank protecnon, details of
proposal for approval. . : - S

E47: 9 Dec 1975: WRWBSI"’ 330 : :
Details of extension of a sewer from Marséen Street mto ahe HVDB main,
on fight bank upsrream of the Ewen Bndge % :

E48: 7 Jun 1976: HRBS/? 230
Fitzherbert St 4' culvert reldid north of Ava Bndge

F49: 6 Sept 1976: WRWES/7:90 south
NZPO phone duct along foreshore of rec‘Eammon

E50: 5 Oct 1976: WRWBS8/7:-240
Plan of position: of LHCC stormwater pipe through stopbank at Wakefield
Street/Mudie Street intersection.

BS51: 13 Oct 1976: WRWRBE/T
Plans showing position of HVDB main sewer through Weklmgion Golf Club.

ES52: Feb 1977 WRWRS/7
Details of stormwater design for Upper Hutt subdlvxslon

E53: 31 May 1977: WRWBS8/1
Plan of 450 mm dia. stormwater north of Pomare Bndge through stopbaak
ang into fiver.

E54: 31 May 1977, WRWB&/7 ..
Permission given 1y] WRWB for HVEB to iav a gas main in thetop of the -
stopbank between §

pipe in Alicetown streets. {not shown-on service plans).

ESS: 27 Jun 1978: WRWBS/7
Plans of stormwafer lines in the berm, associated with roadmg 1mprovements
on Harcourt Werry Drive and Percy Cameron Street.

E56: 14 Jul 1978: WRWBS/7: 150
Record of HEVEB 100 mm pipe supplying Petone, crossmg Hutt Rivér south

of Ava Bridge. Recently exposed and taid back into the river bed. Alterations,

made 1o allow this river crossing to be shut down during emergencies.

E57: 28 Aug 1978: WRWBE/T
750 mm stormwater main from Pomare Station Car Park to river. LHCC
pians SD2855-2858.

C68: 1980-81: WRCS/31/1: 1160-1190
Stokes Valley Stream ouilet channe! auxmary siepbank constructed,

C69: 1983-84: WRCS/'/’/IS‘ 2560 2590
Parkdale Subd‘vision stopbank constructed.

BS7: 1983-84: 68(%1150
Formation of a concrele cycle track on ihe ieﬁ siopbank crest.

" B99; 1984~ 86 160200

¢ Ewen and Ava Bradves as an altérnative to iaymg the :

Bo%: 1984 90 3000 3100 :
Proiecemn works camed aut by Te ‘viama Gaif Club

' C70: 1584: WRCS/T/1: 130

Placement of rip-rap to proteci me stopbank at Lhe "Woollen Mxlis", Pirie
Cres, Lower Hutt b

Triat of bank smbmsanon cptxons, Siadden Park

B100: 1984 and 1990 1500-117G 5 e
Reconsimciion of !eﬁ bank protectxon works adj Jacent to the Pomare Bridge.

B101: 1984.-89: 2080—2280 o : ,
Bank pro&ecnon works, Totara Park, assac:at d wiih Bypass River Works.

C71: 1984 WRCS/WE 15(}200 :
Black Crcekau hary stopbank upgradmg and pretecﬁvg works commenced

B102: 1984: 12401370

- Reconstructiont of 300 m of eroéed bank by regradmg and construcuon of

debns fenccs, WilEOW planting, toe proteclion:

B103: 1984-80: 610-840 7. 1
Repiantmg of Wiﬁlows B

B104: 1984-87; 1760 2860
Establishmeiit of willows and consimctmn of debris fences along Trentham
Memorial Park boundary

B10S: 1985-87: 2430-2520
Stabilisation of Haukaretu and Harcourt Parks, Upper Hutt.

1983-86: WRCS/7f 1:320-330
Protective works at the Ewen Bridge (left bank) to protect the stopbank and

: __the bridge.

1985-88: WRCS/WK 100430 g
Bank. stabilisation commenced at Cmﬁ Growa Lower Hutt to protect the
stopbank ; . : .

1985-86: WRC8/711 1990—2020 ' E
Auxmary Slopbank constmcted at Glbbons Street dramage chan.ml ouﬁet

B106: 1985 89: 1450 1890 and 2080 2420
Upper Hutt’ Bypass Road nver works. :

BI07: 1985- 89: 26702710
Witlow plantmo and debris fences, Twin Bﬂdges, Akatarawa.

B108: 1987-89; 640*720
Witlow planting and debns fence construcuon to protect berm beneath

‘Kennedy-Good Bridge.
" B109: 1989: 310-360

Rﬂconstmctgon of umber groynes and rip-rap work upsiream of Ewen Bridge.

B110: 1989: 450-460 -
Removal of teees from stopbank, Me!!mav Reserve.

Bil1: 1990: 110-130
Placement 'of nip-rap at Croft Grove.

Archive Table 14 cont: River Management from 1924. codes; 1. : Date : Source File : Section #s.
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Chapter Six

Chapter Six

THE FIRST SCHEME
REVIEW

The "Upper Valley"
1945 to 1970

To the early residents of the Hutt the "Upper Valley” commenced
at the Lower Hutt Borough's northern boundary -around Avalon.
Although the boundary of Hutt River Board responsibility extended
siightly further north to Silverstream its interests lay firmly with its
ratepayers south of the Borough Line.

1945 saw the beginning of the end of Hutt River Board
parochialism, with the involvement of central government in Board
affairs. Principaily in the guise of the Housing Department and
supported by the Soil Conservation and Rivers Control Council (SC
and RCC administered by the Public Works Department) the
Government assumed authority for the extension of the flood control
scheme under the powers of the Soil Conservation Act 1941.

Government interest in the Hutt was in part driven by a nationwide
initiative o extend and improve the management of the country's
soil and river resources. Of more importance, however, was the
need to reduce Government liability for increased flood levels in
central Lower Hutt. Failure of the existing Flood Control Scheme
was considered a possibility following Government development of
the Taita area and the subsequent closure of the Taita Overflow.
The 1971 flood shown in plate 73, p. 121, illustrates the minimal
freeboards in the Central Hutt Area, even after the 1956 stopbank
raising.
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In 1935 the Coalition Government instigated a nationwide housing survey in order to
address New Zealand's critical housing shortage - a problem which had existed since the
1880 depression and had been exacerbated by the depression of the 1930s. The
subsequent national housing plan called for the construction of houses in 150 centres
throughout the country. Lower Hutt, Wellington and Orakei (Auckland) were the main
areas for this expansion. Through the Department of Housing, formed in 1936 by the
newly elected Labour Government, construction started in Waterloo in 1938 and had
spread through to Taita, with 5400 dwellings constructed, by 1950.

The new suburbs of Lower Hutt were located on land which as late as 1898 had been
major floodways. The land south of the (present) Pomare Bridge was previously known
as the Taita Ponding Area, and was a maze of old watercourses still liable to flooding.
Parts of Naenae were still swamp. The Epuni Block required special stormwater and
surface drainage. The Waddington Block contained sections of permanently waterlogged
heavy swamp clays and was subject to inundation by unrestricted stormwater run-off
from the eastern hills.

To make the land more suitable for housing the Public Works Department undertook
major filling and reclamation and constructed a temporary stopbank at Taita, built in
anticipation that it would be upgraded as part of the lower valley stopbanking scheme
Irefer Project Report 8]. Much of the material used for filling, roading and stopbanking
was taken from the river near the developments and accounted for the substantial
degrading of this reach [refer to Chapter 4, The Exploitation Of The Shingle Resource].

Plate 64: Avalon 1952, Source: Alexander Turnbuil Library neg. F61999
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Source: Alexander Turnbull Library neg. G45248

ecti

In 1931 the Hutt River Board suggested to Government that its housing activities in
Taita, and the closure of the Taita ponding area, might jecpardise the security of Lower
Hutt. From 1933 this led to Government pressure on the Hutt River Board to extend
its district north of Taita Gorge and to upgrade the existing stopbanks to cope with the
maximum likely flood (refer to Archive Table 16, 1950 Scheme Review, Design
Discharge, [p. 111}).

Government pressure for improvements resulted from:

(1) The acceptance by Government that it may be held liable for the failure of the
lower river stopbanks. The 1931 flood had come near to overtopping the banks in
Lower Hutt. Catastrophic flooding was regarded as a real possibility if the Taita
ponding area was to be filled and the overflow to the Waiwhetu Stream closed.

(2) There was a nationwide move by Government to promote major public works t©
provide employment. Public Works Department regional staff were encouraged to
review and report on existing river schemes in their areas.

The review of the Hutt River flood protection works was underiaken by the Trentham
Residency of the Public Works Department in 1944. This led to 20 years of Scheme
Improvements funded and constructed by the Government and the Hutt River Board.
Between 1945 and 1975 major changes took place:
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(1) The extension of the Hutt River Board District to include Petone in 1946.

(2) The upgrading of the stopbanks in the lower reaches to the "permanent level” -
i.e., the level of the maximum likely flood of 100,000 cusecs, plus freeboard,
between 1959 and 1961.

(3) The construction and upgrading of stopbanks from Boulcott to Taita Gorge, and
the Haywards stopbank in 1964.

(4) The extension of the Hutt River Board District to include the Upper Hutt Borough
and part of Hutt County in 1959.

(5) A poll to raise loan monies to construct stopbanks in Upper Hutt was finally
successful in 1962. Construction of stopbanks followed between 1964 and 1969.

The joint venture arrangement between the Hutt River Board and the Government was
uneasy for several reasons.

° During its early years from 1899 to 1920 the Hutt River Board had accumulated
a significant public debt and had on occasion been unable to carry out work
because of a lack of funds. By 1944 the debt had been largely cleared and the
Board was beginning to establish a reasonable cash reserve. For nearly 30 years
it had controlled the river using revenue from rates and shingle royalties and in
this it considered it had been successful. Although river rates were low, municipal
rates were high and the Board considered that ratepayers in the established and
protected areas would not agree to increased rating for works to protect
Government property that was not subject to rating levies.

° The Board's first request for assistance with works to upgrade the scheme
amounted effectively to a request for a 5:1 subsidy to ensure that the Hutt River
Board contribution would be met from revenue. This proposal was not accepted
by Treasury and the Board was forced to accept a 1:1 subsidy on Lower Valley
scheme works.

° For reasons that are now unclear the Hutt River Board did not wish to be
responsible for the actual construction of the scheme works. Although the Public
Works Department Trentham Residency undertook the engineering report which
formed the basis of both the lower and upper valley schemes the Hutt River Board
seems to have been coerced into responsibility for most of the design and
construction (probably as a result of its obligations under the Soil Conservation
Act 1941).

By 1952 tension between the partners increased as the Public Works Department started
to lose confidence in the Board's ability to see through major construction works. There
were lengthy delays (by the Board) in producing the necessary engineering surveys, an
economic report, contract documents and in holding polls for the extension of the
Board's district.
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INTRODUCTION TO THE LOWER VALLEY SCHEME
: {Refer :gio'fPr’ojeCt Reports 41011, ,13,‘_ 18and 20]

On 11 December 1939 the Hutt Valley expenenced the fargest flood since 1898 thh 2 peak i:hscharge calculated m be 70,000
cusecs {2000 cumecs). This flood came withini 150 mm of the top of the st@pbanks in some places: hetween the Hutt Bridge (now
the Bwen Bridge) and Pipe Br}dge (Esmary Bndge} the freeboard margm did not exceed 0.6 m. It remained wzrhm 0.3 mofthe
peak for 11 hours. : =

In the 1940s, with i mcreasmg Ieszdenﬁai development in the valiey, and in partzcular with the commencement of the Taita State
Housing Scheme - in a known overflow path for flood waters - it became increasingly obvious that the erection of a permanent
“stopbank at the upper end of the Taita Block' was urgemiy needed to pmtec‘s th that block and ais@ a 1arge portion of the valley.

In August 1944 discussions were held between the PWD and the HRB and itwas agreed that some measure of protection should
be provided immediately to the Taita Block as. part of the main scheme. Some 260 metres of stopbank were built, using gravel
from the river at Taita, at a cost of £7,500. The stopbank was later raised to 6 ft above the May 1948 flood line ‘and extended
south to Fraser Park (was raised again ini the 19605 as part of the Hutt River Flood Cantrol Scheme).

In the same Period Messrs A P Grant (PWD), H Sladden (Engineer to the HRB) and the Director of Meteorological Services
jointly agreed that the design discharge for the proposed Hutt Scheme should be 100, 0% cusecs (2800 cumecs). See Archive
Table 17,1950 Scheme Review, Design Dlscharge, p. 118. ,

In early discussion it was agreed that because. of the size ofithe pr()jez:t it'should be handled through the Minister of Works, and
that a cs”nprehenswe report should be'made by the PWD. The parties considered a report from Mr F'W Lmdup {PWD) ona
finiited investigation undertaken in 1943—44 whlch conchuded:

& The existing stopbanking in the Iower Vailey cnly just coped with the 1539 flood:

(i) . The recent Taita Stopbanking had shut off "a Iarge escape and ponding arez . . s0 that 2 repetition of the 1939 would
almost certainly invade the arez behind the oid stopbanks.

(i) Evacuation of residents, if reéuired may be impossible to carry out successfully during 2 flood.

{iv)  Replacement of the previous landscape incorporating fences and hedges with a Government housing area had removed
barriers to intrusion of huge volumes of water entering densely populated areas.

In large floods before this time flood waters were diverted out of the river through'the low:area at Tmta and ﬂowed across the
valley to the Waiwhetu Stream, to dxscharge via this stream channel mto the harbour

1t is reported that Siadden did not 3gree that the flooding risk had mcreased as aresultofthe heusmg construction, Rather, the
value of the assets liable io flooding had increased, thus making the flood risk less acceptable. He is also recorded (by the
District Comimissionier of Works) 28 saying that the HRB banks should have been improved years 2go. His own'reports foilowing
the 1939 flood do not however support this record as he specifically did not advocate the raising or improvement of the banks
as he was conﬁdent that further zmpmvemems to the channel would increase the system's capacity.

In September 1945 the District Commissioner of Works, Wellingion forwarded a tentative estimate for of the cost of improving
the river and floodway between the mouth and Taita to enable it o carry a maximum flood of 100,000 cusecs ( 2800 curpecs).
The stopbank section proposed was a 10 ft (3 m) top width, 3 to 1 batters on both sides’'and a freebeard of 3 1 (0.9 m) above
the calculated fevel of the 160,000 cusec flood. The proposais were discussed with the River Board in October 1945: the Board
agreed tc the proposals, offered a contribution of £35,000 (1/6) toward the total estimated cost of £212,000 and requested that
the work be carried out by the PWD. The proposal was eventually referred to Treasury for approval, but on the basis of 2 HRB
coniribution of £53,000. : ,

Advancement of the scheme appears to have been left with the PWD for some years, probably on the basis of this resotution.
The reasons:for the delay untii the start of construction’in 1956 are not clear. However, a surmmary .of events to that date is:

o In 1948 the Engineer to the HRB submitted to the District Commissioner of Works plans for stopbank improvements
downstream of the Hutt Bridge. The stopbanks were desxgned to 100 000 cusecs flood level plus 2 ft with 2 to 1 batters
both sides and a top width of 6 ft.

(1) The scheme was technicaily. approved subject.to top wzdth mcreasmg to 10 ft. Indications from Treasury were that it
would reqmre an ecemmxc rep@rt with cogent reasons in order 10 dpprove a subsidy greater than:1: ‘L

(i)  In 1952 an estimate and economic report requested by the Dzstrnct Con‘umsszoner of Works were submltted by HRB
Engineer. Included was a request for 2 to. 1 subsidy.

(ivy In 1955 the HRB was proceedmg with the deS}gn af the Melling Diversion Cut, the second stage in the Scheme of
Improvements. ,

(v)  Raising of the stopbanks from the Estueiry to-the Hutc Bridge {stage | of the Scheme) started in 1956, |

All scheme works were constructed by ¢_on_t_;act, supervised by the HRB to plans prepared by the HRB.

Archive Table 15: Lower Valley Scheme Review 1945 to 1975
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Some of Sladden's work of this period appears to have been of a cursory nature. This
may have been due to the Board's reluctance to be forced into a programme with which
it was not entirely happy, or it may have been due to iliness before Sladden’s death in
1952.

The delays may have been unfairly attributed to the Board, as the various Government
departments felt it necessary to comment on stopbank height, width, position, batter
slopes, design discharge, funding, etc. The archives show that the lengthy process of
what in practical terms amounted to design by committee added to the considerable
delays.

The Lower Valley (Harbour to Silverstream) Scheme Improvement contracts are
described separately as Project Reports in Part Two of this history. The 1950 Scheme
Review included the following projects:

Project Report 4: 1956 to 1957. Stopbank raising on both the left and right
banks between the Estuary (Pipe) Bridge and Ewen Bridge.

Project Reports 5, 6 and 9: 1959 to 1964. Melling Diversion Cut
developed in three stages.

Project Report 7: 1960 to 1961. Raising of stopbanks between Ewen Bridge
and Melling.

Project Report 8: 1962 to 1964. Raising of the existing (temporary)
stopbank from Taita to Fraser Park and the construction of a new stopbank
from Fraser park to Mabey Road.

Project Report 10: 1964. Raising of the original (1903) stopbanks from
Melling Road to Mills Road.

Project Report 11: 1964 to 1965. Extension and raising of the existing
Haywards Stopbank (originally constructed by the Public Works Department
as part of the subdivision).

Project Report 14: 1965 to 1966. Flattening of the city side slope of the
stopbank adjacent to the Hutt Valley High School.

Project Report 20: 1969. Construction of a new stopbank from the Boulcott
Golf Club to a point opposite Tennyson Avenue, to meet the existing
stopbank completed in 1964.

Project Report 24: 1972. Lowering of the original stopbank from Ariki
Street to Hathaway Avenue.

Project Report 25: 1972. Stopbank reshaping south of Melling Station.

Project Report 26: 1972 to 1973. Construction of the auxiliary stopbank at
the Okoutu Stream (Black Creek, Moera) outlet channel.
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1950 Scheme Review"vnesﬁgn E)iséﬁar‘gé

On the basis of the 10 year penod from 1941 1951 Sladden produced a ﬂood frequency relatzonsmp
which is reproduced as ﬁg 21, p 156.

Up until the time of the major scheme extension and upg grade {1945-1975) there had been no call 10
develop a flood frequemy relationship, although evidence given in support of the petition 16 include
Petone into the Hutt District (1948) states that a 100,000 cusec flood was likely to occur at least once
inevery 200 years. Scheme works were generally des;.gned 10 pass the greatest known (usually the Iast)
flood: plus. & subsaantlai free‘mard so that a much larger flood could be c@ntamed There appears 16
have beep fio pressure o limit ‘the works 10 a spemﬁc des:gn standard, bus rather an intentian to

prov;de for the maximum ﬂood ~

During the desxgn for the upgraded scheme a suxtab}e design standard was considered and agreed by
HRBzand PWD engineers to be 100,000 cusecs plus a 2 foot freeboard. The hydreiaglcal basis for this
ngure is not known. However events leading to.its derwatwn Were:,

() The 1939 flood was computed at 71,000 cusecs. }'n addmon it was computed ‘that the
" freeboard above the observed flood levels could contain a further 10,000 cusecs - 80,006
_ cusecs in total., In 1944 it is recorded that the PWD engineers thought that the HRB
~“designed” its works to pass 80 GOG cusecs.

) . ... After the 1939 flood Stadden (HRB) and Graznt (PWD) were instructed to agree on a'design
standard for the new works. They recommended a design discharge of 100,000 cusecs and
this ‘was acceptcd by the governmen! agencies as an extreme event -a standard that was
conisidered warranted in view of the very high value of the developing Taita area. It was

. recognised that some of the HRB works would have o be upgraded from 80,000:t0:100,800
‘cusec capacity. The freeboard above the dnswn tevel was orwmaliy proposed as 3 feet, but
a 2:foot freeboard was eventuaily agreed upen. : :

(The Hutt Scheme was the firstriver scheme designed usmg cornputational techmques which penmtted
the accurate prediction of flood levels corresponding to 2 specific discharge. The correspondence
recognises the experimental nature of the predictions which are more conservative than would be
expected today.)

{3) In 1946, at a joint meeting of local body and government engineers, Sladden is recorded as
stating that the 1939 flood may possibly have been exceeded in the 60 years before the
construction of the scheme. A definite return period was not placed on the 100,000 cusec
event. Various references were made to the 100,000 cusec event as a 200 year flood
(Stadden, HRB}, 60,000 cusecs as 500 year (Furkett, PWD), and 84,000 cusecs as 500 year
(Adams, PWD). The 3 fi. freeboard proposed for. the upgraded works would aliow for a
theoretical discharge of 126,000 - 130,000 cusecs, twice the maximum floed recorded:

{4) In aninterim report from the District Engineer to the chairman of the Sotl Conservation and
Rivers Centrot Couneil (1946} 1t is noted “...while the 10() 00C + 2 ft level is considered
- ample provision for the highesi floods Eikely to occur .

Threughe«ut the remaining period of the scheme reconstruction (1948-1972) the 100,000 discharge was
regarded as an extreme event, with the works constructed 153 maxxmum tikely flood standard.

Archive Table 16: 1950 Scheme Review, Design Discharge
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During the 1940s and early 1950s maintenance and control of the Hutt River north of
the Silverstream Bridge was largely carried out by the Trentham Residency of the Public
Works Department. The work was undertaken on behalf of the Upper Hutt Borough
Council and Hutt County Council, with funding contributions from these Councils and
from private landowners.

Memories of the 1939 flood (and others) remained with the Upper Hutt Borough
Council, Hutt County Council and Residency Engineers, and were of concern as Upper
Hutt continued to expand toward the River. River control for the Upper Valley had been
considered by Sladden as early as 1937. In 1946 Trentham Residency completed
preliminary investigations for flood control. In 1947 the Cabinet acted on this report and
approved the purchase of highly floodable properties in the Newton Street subdivision
(the area now known as Poets' Park). The land was purchased as the properties could
not be protected from flooding as they were so close to the River they would lie within
the river zone of any scheme of stopbanking.

Plates 71 and 72, pp. 117 and 118 are copies of the preliminary scheme plans prepared
by Trentham Residency and show how development had already extended well into the
River Zone. The "100,000 cusec” line marked on the plans defines the area of flood
plain considered to be at risk.

Despite an apparent consensus on the need for a publicly funded scheme of works the
Upper Valley Scheme was still 20 years away. In the intervening period isolated works
were constructed, mostly for erosion control or to protect existing or proposed housing
subdivisions and farm lands.

Plate 66: Barton's Bush Diversion 1940, s Alexander Turnbull Library, neg. C11330, Evening

Post collection.
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Plate 67: The "Bluff" at Trenth prior to 1900. Looking south towards

the Taita Gorge the river alignment remained similar to this until ¢.1930.
Source: Alexander Turnbull Library neg. G110598.

Plate 68: Silverstream c¢. 1950 looking south through the Taita Gorge.

Source: Alexander Turnbull Library neg. G1007
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Plate @: R@@mhﬁﬁe 1931,

Source: Alexander Turnbull Library neg G46228

Plate 70 Moonshine 1939, scurce: Alexander Turnbult Library neg. (46125
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Examples of isolated works identifiable in plates 71 and 72, and referred to in Archive
Table 14, p. 99, River Management from 1924, are:

McCurdy Stopbank protecting farm land northeast and west of the (present)
Totara Park Bridge.

Hudson Avenue Bank Protection providing protection against erosion up
to and beyond the line of the present stopbank.

Newton Street Subdivision Stopbank a short stopbank perpendicular to the
river, constructed by the subdivision's developers to divert berm flows away
from the properties.

In October of 1951 a 32,000 cusec (900 cumec) flood did considerable damage to the
isolated works and again raised concern about damage to residential properties. The
Trentham Residency this time refused the Upper Hutt Borough Council's request to
carry out repair works at the Coltman Estate because of a lack of funds. This refusal
triggered the Upper Hutt Borough Council to seriously reconsider its options for
ensuring the security of Upper Hutt. The Council resolved to petition the Soil
Conservation and Rivers Control Council to design and construct a River Conirol
Scheme for Upper Hutt. This was agreed to in 1952, subject to conditions including:

(1)  An equal sharing of the costs of the investigation by the Soil Conservation and
Rivers Control Council, Hutt County Council and Upper Hutt Borough Council.

(2) The proposed scheme maintenance was to be carried out by the Hutt County
Council and Upper Hutt Borough Council.

(3) Representations were to be made to the Hutt River Board to extend its District to
include the Upper Valley.

In 1953, at the request of the Soil Conservation and Rivers Control Council, the
Trentham Residency produced a preliminary report and plan considering two main flood
control options. The report concluded that the Residency had insufficient resources to
design and build a stopbanking scheme at that time, and that it would be more
appropriate for the work to be carried out by the local authorities.

The Hutt River Board was not opposed to the extension of the River District and had
previously declared interest in managing the Upper River. True to form, however, it
was responsible only to its classified ratepayers and refused to proceed with
investigations in the Upper Valley until the beneficiaries became Hutt River Board
ratepayers and, as ratepayers, formally instructed the Board to proceed.

Following representation from the Upper Hutt Borough Council and the Hutt County
Council the Hutt River Board requested the Local Government Commission to order the
extension of the District to include the Upper Valley. An Order in Council to that effect
was subsequently issued in March 1956. Obtaining the support of the Upper Valley
ratepayers was not so straightforward and ratepayer opposition, mainly from areas
unaffected or marginally affected by flooding, delayed the start of the Scheme Works
until 1961.
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‘ Pmmotmn of the Upper Vaﬁey Scheme
. (A‘bbrev:auons refer Archwe Tabie 2, p. 7) '

Fl1: 23 Nov 1933: NA96/298000' 1400 1780

Letter from H Sladden to Chairman; HRB :
. Refers to a petition covering the area hetweent e,he Sﬂverstream Razi Brtdge to the Moonsmne Bradge Inciudes P
estimates for alignment of the river, and mamtenance Work envxsaged is generaily wil low and cable, netted

F2: 23 Tul 1936: NA96/298000 14002300 E ,v
PWD. commissions ‘f A wmp}lete urvey of the Huu vaer frcm the Sllverstream Raﬂway B i ge up io
Macmbank S o s " i

F3 30 May 1938: Repor€ Seaion Sladden and Pavittto Engi : -

"Hutt River Survey And Control Scherme from ! Maoribank Downstream To Szlverstream Pians (numbers not
recorded), comments and ‘brief costestimates for traxmng works (but no stopbankmg} to ccmroi the giver
betWeen the S}Iverstream Brzdge and’ Maorzbank , , ‘
F4: 3 Mar 1952: NA96/298€)0€) : G
Resident Engineer (Trentham) 0 DCW. (W e}imgton) The (Lpper Hutt Fiood Contm}) Sche:me on pla i
prepared at a few day’s notice. .. first time this office has done any. accurate fixing of the stopbank posmon
_from cross sectzons and caicuiatmns Former schcmes submmed have been based ori esumauon and
judgement , B o , .

F5: 1953 HRBBZ : o e '
Report: "Hutt River }nv&s&gazmns“ Fmod gradxent estabhshed from 22 ieveis taken during me 27/11/52 flood
of 17,400 cusecs. See plan T2276. ‘Backwater curve caiculated from the Sﬁverstream Bndge usmg Cross
sections at 1400 ft mtervais and the assumed smpbank ahgm’nem ‘ 5

F6: 22 Nov 1954 from Mmutes 0!‘ Meetzng of Hutt County Councnl and HRB representatwes, ‘
(1) Upper Hutt the most urgent problem in the area at this time, : _

(2) A comprehensive survey and plan has already been prepared by the PWD E O

(3) Resolved that the HRB make application to the Local Government Commission 0 extend the ‘boundary of
the HRB District to the Wellington City and Suburban Water Board boundary and further mvesugate its
extensmn to the Wammomata Rwer e : :

F7 21 hun 1955 DCW (Trentham) o Comm ‘of Works : o '
It appears that the scheme cannot go ahead until the new boumianes of the Hutt R1ver stmct are. gazetted
and'a new contmﬂmo authoraty has classxﬁed the zreal : i v

F8: 4 Aug 1955 DCW (Trentham) to Comm of Works re R1ver Controi Sxiverstredm o Maonbank Section.

The HRE not up to tackling the job at present, but must face up to it: Job:not likely to be effectively started

by the HRB for 3 years. If the MOW assists, they will be taken advamage of by the Local Autharmes The
- MOW does not have enough staff o take on Ehzs extra work.

9: 1964: HRB111: 1400 2260
Commencement of stopbank construction from Macr;bank 0 Maseﬁeld Street.

F10: 1966: HRB112: 1620+ !900 : : : :
Commencement of smpbank constructmn from Maseﬁeid Street w Welimgton Goif Club,

F1171966: HRBI27: 1400-1700 : : :
Commencement  of chamel rea}xgnment fmm Tremham Memonal Park to Sﬂverstredm Bndge < "The
Silversiream Cut”. :

F12: 1968: WRC8/7/13: 2050-2250 .

First stopbanks constructed to protect Totara Park. These extended from the Maonbank Suspenswn Bndge
(now partly demolished} at the Maoribank Bend to the western end of the development. Embankment
unfinished west of Totara Park Road until 1977, when it was raised on msastence of the Weﬁmg&on Regwna;i
Water Board alono with constmcnon of a main stermwater outlet channel , .

F13: 1981: WRCS/7/13: 2250—2350 o '
Constructmn of the first part of the Tomra Park stopbank extensmn from Maambank Bnége upstream

F14: 1983: WRCS/7/13; 2330-2390
Construction of remamder of Tetara Park stopbank extensmn frem Maonbank Bﬂége upsaream

Archive Table 17 : Promotion of the Upper Vélléy Scheme. codes : 1.D. .~‘ Date : Source File : Section #s.
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y Trentham Residency, PWD (plan T1725).

Y
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In the Upper Valley the river channel is largely confined to the west. Eastwards the
flood plain rises towards a terraced margin so that not more than 50 percent of the plain
lies below the 100,000 cusec (maximum likely flood) contour. Older residential areas
were generally free from flooding and the threat of flooding or erosion to new properties
occurred principally because of unwise subdivisional activity.

There was no doubt that stopbanks were a worthwhile investment, in terms of reclaiming
land for housing and assisting in the long-term development of Upper Hutt. It is not
surprising that the poll, seeking a mandate to raise a loan for stopbank construction, was
defeated the first time it was taken in 1958. Ratepayers who were already heavily rated
by the Borough feared a repeat of the land speculation which followed the construction
of the Lower Hutt scheme and some were concerned that they may be forced from their
fand by rising land values and rates. Leading this group were St Patrick's College Board
and the Board of the Wellington Golf Club who also argued that rising land values
would prevent them from continuing their rural activities. During the Hutt River Board
1959 election this group gained strong representation, such that the new Board supported
the option of excluding the land south of Barton's Bush from the scheme proposals, a
major variation to a scheme where the subsidy support was based on the importance of
the continuity of Scheme Works and lines of communication. That the less satisfactory
option was accepted by central and local government is an indication of the political
power this lobby group enjoyed.

In 1959 a number of small floods affected the area and the poll was repeated. The
truncated option received ratepayer support and a start was made immediately on final
design and specifications. The first works started at Masefield Street in 1964 and were
completed by 1972.

Commissioning works and stopbank extension continued for another 11 years.
The works which comprise the original Upper Valley Scheme (added to in the 1980s
with the development of Totara Park and Parkdale - refer Chapter 8) are described

separately in the Project Reports, Part 2 of this History, and include:

Project Report 12: 1964 to 1965. Construction of a new stopbank from
Whakatiki Street (now known as Masefield Street) to Maoribank.

Project Report 13: 1966 to 1969. Construction of a new stopbank from
Whakatiki Street to the Wellington Golf Club.

Project Report 15: 1966 to 1967. Construction of an auxiliary stopbank to
improve outlet conditions for the internal drainage channel discharging at

Gibbons Street.

Project Report 16: 1966 te 1971. "The Silverstream Cut". Channel
realignment between Trentham Memorial Park and the Silverstream Bridge.

Project Report 17: 1967. Central channel alignment adjacent to Hudson
Avenue.

Project Report 22: 1972. Construction of an open perimeter drain around
Maoribank Park.
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Project Report 23: 1972, Regrading of the drainage channel between Clouston
Park Road and Ebdentown Road.

Extracts from the archives referring to the promotion of the scheme are included in
Archive Table 17, p.116 and the historical river alignments, plotted in Appendix B,
illustrate the rapid changes in river alignment that took place between 1945 and 1988.

In terms of its current stage of development, the Upper Valley Scheme should be
compared to the Lower Valley Scheme of the 1930s. During the initial Lower Valley
Scheme construction the diversion and associated control works were the first works
constructed. This was followed by 30 yeras of follow-up works to stabilise the new
channel. In view of the history of the Lower Valley Scheme it should not have been a
surprise that the frequent flooding of the late 1970s caused extensive damage to the
newly constructed Upper Valley Scheme. Reconstruction has (so far) been repeated
+wice and scheme refinements and commisioning can be expected to continue well into
next century. Bed levels have dropped dramaticaily following river straightening and
gravel extraction,. New features have appeared, such as the exposed bedrock at
Maoribank and Whakatiki, to determine the new river regime of the 1990s.
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Plate 73: Lower Car Park, Hutt City, 1971, source: Phoic heid by WRC
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Chapter Seven

Chapter Seven

SCHEME
REFINEMENTS
1972 to 1990

By 1980 the few alignment control works remaining north of
Avalon were in a state of disrepair. Isolated clumps of willows
clung to each bank but these offered little protection once the flood
waters reached the bankfull stage. Plate 80 is representative of
thousands of metres bank that was poorly protected.

During the 1981 flood over a kilometre of bank was stripped bare
and large areas of bermiand were eroded. The river was confined
only by the depth of its entrenchment within its own gravels. The
security of the stopbank foundations were determined by the width
of berm between the central channel and the embankment. The
duration of a flood stage above bankfull, a measure of the flood
capacity to erode the protective bermiand became critical.

The 1950 Scheme Review, like the 1903 Scheme, addressed only
the first stage of managing an alluvial river of steep gradient, the
construction of civil works. Perhaps the designers assumed, as
Laing-Meason did, that the promoters were aware of the rivers
control commitment that lay ahead of them. Unfortunately the
evidence suggests that, again, little thought was given to the
problem of controlling the river within the newly created River
Zorne.

Although the Scheme refinements include stopbank extensions and
some minor regrading, the stopbanks were generally built well and
to a generous height.

The challenge of the commissioning years {and beyond) was (o
reach an understanding of the natural river system and to develop
acceptable management techniques which would keep the river how
it can best be kept confined within the narrow river zone corridor
which remained.
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Plate 74: December 1976 Flooding from the Korokore Stream. source: Evening Post neg. 4637/76.

it

Plate 75: Failure of Silverstream Cut, c. 1984, showing the breach in the

western bank protection works and the reactivation of the old western channel.
Source: WRC photo.
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1950 Scheme Commissioning

In 1972, by Act of Parliament, the Hutt River Board and the Wellington Municipal
Water Supply Authority were amalgamated to form the Wellington Regional Water
Board. The demise of the Hutt River Board coincidentally marked the completion of the
major scheme rebuilding and extension works initiated in the late 1940s.

The following 18 years saw the development of the Hutt River Board management
techniques and the extension of the scheme to profect new residential areas. The
construction of the State Highway 2 Upper Hutt Bypass also led to a rethinking of the
river training works within the Upper Hutt area. Refinement of the 1950 Scheme design
included:

Scheme Works Commissioning: Extension of the embankments,
reconstruction of inadequate (internal) drainage channels, replacement of
unsafe outlet culverts, and the strengthening of stopbank foundations.

Channel Alignment Control: The extension and establishment of the
"Ultimate Alignment" concept within the Upper River.

Improvements to the River Environment: Consideration of the quality of
the river environment in terms of the water resource (water quality and
underground water), the fishery and recreational potential of the central
channel, and the recreational potential of the expanding River Zone lands.

Scheme Works Commissioning

The late 1970s and early 1980s were unusually flood prone. Although during this period
the entire Hutt catchment area was not subjected to widespread extreme rainfall, there
were a number of localised high intensity storms which caused severe flooding of the
smaller streams throughout the Wellington Region. The December 1976 storm will be
remembered most clearly, but this was foliowed by similar less extensive events in
1977, 1980, 1981 and 1982. These events produced only small to moderate floods in the
Hutt River but were enough to highlight the limitations (or absence) of the Scheme river
training works. More importantly, as significant flood damage was suffered in the
smaller catchments, the storms stimulated a renewed public interest in the general
inadequacy of the Region's flood control works.

Since 1950 river engineering techniques and the concepts of scheme "economic
viability" have developed as too have the involvement of central Government in regional
scheme funding and decision making. By 1977 a review of the Hutt River flood control
works was mandatory if Government funding for the maintenance of the previously
Government funded works was to continue. The funding of new works was not even to
be considered until the review had been completed.
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Although it has taken until 1990 for the formal review process o begin (and ironically
for Government support of "urban" flood control schemes to be effectively withdrawn),
many aspects of the scheme operation were informally reviewed as a necessary response
to the floods of the late 1970s. Many of the ideas being incorporated into the current
review have their roots in the lessons learnt during the last 20 years of the 1950 Scheme
commissioning.

Stopbank Extensions

Stopbank extensions were undertaken to extend flood protection to Totara Park and
Parkdale, Upper Hutt, and to protect the properties at the entrance to Stokes Valley.
Details are contained in the Project Reports summarised below.

Project Report 19: Totara Park Stopbanks; Stage 1, 1968; Stage 2,
1981, and Stage 3, 1983. The Totara Park embankments were 1o be
constructed by the Totara Park Development Company to standards specified
by the Hutt River Board and as such were to be accepted as part of the
Scheme following their construction and approval. The construction spanned
a period when the design standards for the overall Scheme were reviewed
with the result that the Wellington Regional Water Board (successor to the
Hutt River Board) became liable for the upgrading of the first stage.

Project Report 29: Stokes Valley Stream Outlet Stopbank
Reconstruction, 1980 to 1981. Reconstruction of the Stokes Valley stream
outlet channel and dividing bank to prevent Hutt River flood waters backing
up the Stokes Valley Stream and causing flooding within the stream’s outlet
reach. The improvements were initiated by the need to upgrade the Stokes
Valley Stream following the 1976 flooding.

i i

Plate 76: Parkdale Stopbank and Protection . Source: WRC photo.
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Project Report 34: Parkdale Subdivision Stopbank, 1983 to 1984.
During the design of the replacement Akatarawa Bridge it became evident
that the lower part of the Parkdale subdivision would be flooded during a
Scheme design flood.

Stormwater Improvements

The 1976 storm caused widespread flooding within the stopbanks of central Huit City
due to the inadequacies of the internal drainage system, the Okoutu Stream {(also known
as the Black Creek and the Second River). The Okoutu Stream flows into the Hutt River
through culverts beneath the embankments upstream of the Ava rail bridge. From there
the stream follows a course parallel to but separated from the Hutt River by a dividing
bank. As with the Upper Hutt drainage channels, the dividing bank is required to allow
the flood gates on the outlet culvert to remain open at higher Hutt River flood stages
than could be achieved without the bank.

Together with widespread improvements to the stream channel, the 1977 review of the
Okoutu Stream recommended the replacement of the outlet culvert and flood gates, and
the improvement of the outlet channel and dividing bank. The reconstruction works are
detailed in Project Report 41 and include:

Replacement of the Okoutu Stream (Black Creek) Qutlet Culverts, 1985
to 1988. The installation of replacement box culvert and flood gates was
carried out in 1985. The original culverts were removed later in 1988 to
prevent piping failure of the stopbank.

Okoutu Stream Auxiliary Stopbank Reconstruction, 1987

Plate 77: Reconstruction of the Okoutu Stream Auxiliary Stopbank.
Source: WRC photo
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Okoutu Stream Outlet Channel Excavation, 1985/6.

The condition of the original Okoutu Stream culverts (built as part of the
1903 embankment) highlighted the need to review the security of the service
crossings beneath and within the stopbanks. All stopbank excavations and
backfilling around services became rigidly controlled in order to include
construction features to minimise the likelihood of piping failure and to
reduce the risk of stopbank breach, should a flood occur during the
excavation or backfilling operations. All services within the stopbanks are
{0 be identified as part of the current scheme review [refer Hutt River
Flood Control Scheme Review Report Velume 7, "Structural and
Geotechnical Assessments/Stopbanks and Structures”].

The drainage channels in the Upper Valley, built as part of the 1950 works, were
improved during the Upper Hutt Bypass "River Road" construction [refer Project
Report 45, Upper Hutt Bypass].

Stopbank Integrity

Computer analysis of the hydraulics of the flood channel was initiated in 1976 and has
been continued to the present day. The results have confirmed the fear that the central
channel velocities in extreme events could lead to the lateral erosion of the berm areas
and the stopbank foundations. The
risk being particularly high where
the thalweg (the line of highest
velocity flow) is close 1o the
stopbanks. This potential for failure
is increased in the estuarine reach
where wave lap erosion and saline
conditions prevent the establishment
of a vegetative cover.

Stopbank foundation exposure was
evident at Moera (adjacent to the old
woollen scours), at the Ewen Bridge
(leading to the collapse of the
southern car park entrance in 1984),
and at Maoribank (50 m eroded
during the 1981 flood). Other areas
in the Lower River, at Alicetown
and Pharazyn Street, and in the
Upper River at Pomare and McLeod
Sireet were identified as being
clearly at risk.

During the 1985 to 1990 period
works have been carried out at the

points of greatest risk. These works
are covered in the following Project Plate 78: Croft Grove 1988. 1903 stopbank

Reports. overlaid by 1956 reconstruction. Face slump-
éﬂg int0 TIVEr. Source: WRC photo.
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Project Report 31: Maoribank Stopbank Protection, 1981 to 1983.
Following the removal of 1.5 ha of berm downstream of the suspension
bridge a series of block groynes, boulder mattresses, and "debris fences”
were established to reclaim the eroded berm. These were replaced with a
cantilevered steel deflector and reinforced concrete wall during the Upper
Hutt Bypass construction.

Project Report 40: Pomare Stopbank Protection, 1984-90. Following
severe berm erosion in 1980 the berm was reinstated using excavations from
the Stokes Valley Stream. A series of timber deflector groynes were con-
structed. The upper end of this work was replaced with substantial rock
groynes in 1990 following further erosion in 1988.

Project Report 34: Parkdale Subdivision Stopbank Protection, 1983 to
1984. The reconstruction and protection of the river reserve in order to con-
struct a new stopbank and to prevent the erosion of the river terrace.

Project Report 37: Stopbank Repair,"Old Wool Scour Mill", Moera,
1984. Experimental work to test the durability of limestone rip-rap and to
stabilise the stopbank foundation and to protect its face from erosion.

Project Report 38: Bank Stabilisation Trial at Sladden Park, 1984 to
1986. Various methods were trialled for the prevention of wave lap erosion.

Project Report 41: Okoutu Stream Auxiliary Stopbank Pretection,
1985-88. Rock rip-rap protection to replace timber boom groynes last rebuilt
in the 1940s.

Project Report 42: Bank stabilisation at Ewen Bridge, 1985-1986. Rock
foundation work, reinstatement of the bank, and revegetation work to protect
the Ewen Bridge eastern approach, the southern access {0 the Riverside car
park and the High Street flood wall.

Project Report 44: Stopbank Repairs at Croft Grove, 1985-1988.
(Eastern bank upstream of the Estuary Bridge). Rock toe protection to
prevent wave lap erosion and scour erosion.

Project Report 45: Upper Hutt Bypass Construction, 1985 to 1988. The
establishment of State Highway 2 on the river side of the stopbank provided
protection to the eroded foundation at both McLeod Street and Maoribank,
and instituted the rock lined, fixed meander pattern, central channel
alignment .

Project Report 47: Melling Stopbank Reconstruction, 1989. The removal

of mature willows from the river face of the Melling stopbank and the
reconstruction of the bank.
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Plate 79: Erosion at the Pomare Railway Bridge, 1988. souce: WRC photo

Plate 83: Erosion at Mcleod teet ¢. 1985, source: WRC photo
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Ongoing works which have preceded the formal review process include heavy rock
protection at Pomare (to protect the northern end of the Taita stopbank), and interim
protection works at Ewen Bridge, identified as urgent work during the Bridge
replacement investigations 1988/89. Refer to Wellington Regional Council Rivers
Department reports.

Hutt River Flood Control Scheme Review Volume 7, Structural and Geotechnical
Assessments/Stopbanks and Structures provides an in depth study of the integrity of
the existing stopbank system and its susceptibility to failure through lateral erosion,
instability and piping.

Channel Alignment

A significant proportion of the 1950s scheme expenditure for extension of flood
protection to Upper Hutt was for the establishment of new river alignment; essentially
2 northward extension of the Lower Valley's "Ultimate River Alignment”. By the early
1980s it was evident that this attempted river realignment had been almost completely
unsuccessful.

Between 1980 and 1985 the adoption of new concepts in river training, combined with
selective extraction methods, led to the beginnings of a stable central channel alignment.
However the 1985-1988 construction of the Upper Hutt Bypass within the river zone
offered the opportunity to rethink the options for the control of the central channel
alignment and much of this recent training work was replaced.

Why did the approach used in the 1950s scheme fail in the Upper Valley when it had
been so successful in the Lower Valley? With the advantage of hindsight, the essential
differences between the Upper and Lower Valley can be identified. The reasons for the
rapid failure can now be seen; but this was not the case in the late 1970s when every
flood resulted in failure of extensive lengths of "established bank protection”.

Shingle Management

By 1980 huge shingle beaches had accumulated and acted to direct the River towards
the pre-1960 alignment.

As has been established in chapter 5, the extraction industry played a major role in the
Lower Valley in maintaining a river alignment through the strategic placement of the
drag-line dredges. Although limited extraction did occur in the Upper Valley at
Whakatiki Street and Silverstream, the economics of extracting from Upper Hutt were
unfavourable while there were still deposits available closer to the Wellington Market.
This situation did not change until the late 1970s. By 1980 the economic advantage of
the Lower Valley plants had been essentially negated as extraction methods were
changed to reduce water pollution (in response to the findings of the Hutt River
Tribunal, 1973), and the resource south of Taita Gorge became depleted.
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Plate 81: Silverstream Cut Ist Stage, 1960, View looking northwards to
Barton's Bush. Source: HRB photo
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Shingle Deposits

In the Upper Valley, unlike the Lower Valley, the river bed is partially controlled by
2 number of bedrock formations. These are most obvious within the gorges upsiream
of the Moonshine and Maoribank Bridges, but also provide bed level control at the
Silverstream Bridge and along the line of the Wellington Fault upstream of the
confluence of the Whakatikei and Hutt Rivers.

The opportunity to establish an entrenched central channel does not exist to the same
extent in the upper river. In the period 1975-1985 the river has degraded by 1 t0 2
metres, to the extent that bedrock has been exposed (in 1975 the bedrock beneath the
Maoribank Bridge and downstream of the Whakatikei River was not visible). However,
the central channe! elevation can still rise to near the level of the surrounding land. The
propensity of the river to deposit gravel and develop braided channels downstream
of the gorges may continue to be an cbstacle to maintaining effective river control. This
is undoubtedly the principal reason for failure of the 1950s scheme works, constructed
during the late 1960s, and the repair works constructed in the 1978 to 1984 period.

Previcus Works

As can be seen from the 1950s historical river alignment plots of the Lower Valley's
Avalon reach, Appendix B, the problem areas in the Upper Valley {downstream of the
Moonshine and Birchville Gorges) show a marked similarity. Control of the alignment
at Avalon had taken over 50 years. In the period 1930-1960 it was the major river
training work carried out by the Hutt River Board and culminated in the formation of
the Melling Diversion Cut.

Plate 82: Moonshine Bed EA&V@§S, 79371, source: Alexander Turnbull Library neg. G46227
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Plate 83 Maoribank ¢. 18280 source: Alexander Turnbuil Library neg. G EP 830, Evening Post coliection.

Plate 84: Maoribank ¢. 1928 source: Alexander Turnbull Library neg. F20641.
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Prior to the 1930s Scheme only a few isolated works, intended to relieve specific effects
of berm overflow, had been carried out. Buckleton's and McCurdy's stopbanks (refer
plate 71, p. 117 and Archive Table 14, p. 99) are examples, as are the bank protection
works including low stopbanks, groynes and planting constructed at Ebdentown Road
and McLeod Street. Major stopbanking and diversion works to prevent the erosion of
Bartons Bush were completed in 1949 and by 1956 were well established. However, it
is likely that the straightening of the river contributed to misalignments which disrupted
the river pattern and damaged these downstream areas (Appendix B). In most places in
the lower river the accumulated deposition of many years had buried large numbers of
groynes, to the extent that more were buried than were controlling the current river
alignment. However, in 1950 this "hidden reserve” did not exist north of Silverstream.
Lateral erosion, once initiated, was severe.

Maintenance

During the period of the establishment of the Lower Valley river alignment many of the
Hutt River Board works were damaged or destroyed but they were immediately rebuilt.
This constant attention to the continuity of the relatively frail works, and to the
maintenance of the channel to avoid direct attack on the banks, was the key to their
SUCCESS.

It appears that from the mid-1950s the priority given to essential maintenance was
transferred to the construction of new scheme works. The tried and true practices of
constant strengthening and rebuilding seem to have been shelved presumably under the
pressure to complete the new scheme works.

In 1972 responsibility for the river was transferred to the Wellington Regional Water
Board. The Board's wider responsibilities (encompassing the entire Wellington Region})
inevitably led to changed priorities for the Hutt. River management was transferred from
the Hutt River Board's consultants to the Wellington Regional Water Board, with an
almost total loss of continuity other than that retained within the works labouring staff.
By 1975 the deterioration of the training works was advanced and they were in a poor
condition to withstand the following 7 years of moderate flooding.

Design Faults

It is apparent that the 1950s Scheme designers did not appreciate the magnitude of the
forces they were unleashing in straightening the Upper River. In most areas the new
works were outflanked or subjected to severe river attack: high velocity berm flows
could occur behind the works, erode the berms and leave the training works isolated.

In the case of the Silverstream Cut (plate 81, p. 132), essential complementary work
was not carried out. The formation of the embankment for the proposed diversion of
State Highway 2 - the principal reason for the Cut - on the right (east) bank did not
proceed. The old river channel remained unfilled and operated as a diversion during
moderate floods. To make matters worse, the old river bed was used as a borrow pit for
Ministry of Works and Development roading projects. It was only a matter of time
before the River reverted to its original channel.

In the reach adjacent to Totara Park straightening of the river and consequent higher
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flood velocities led to a massive redistribution of the shingle beds. Beach deposits as
high as the surrounding berms were created, restricting the central channel and forcing
a new alignment.

Although the scheme works were extensive, they could not withstand continuous direct
river attack caused by central channel misalignment. There is now little evidence of the
thousands of blocks which lined both banks in the mid-1960s.

River Works Reconstruction

Between 1979 and 1985 control of the alignment was gradually established through the
application of a number of techniques - some new and some adapted from past practice.

River Metal Extraction

Tn order to reduce the level of water pollution during extraction operations
(principally in response to the Hutt Tribunal recommendations of 1974 - see
p. 71) the industry began to extract gravel from (dry) beaches using front
end loaders and heavy road haulage trucks. The extraction was intended to
be undertaken clear of running water by the use of small dams and diversion
cuts. As a direct consequence the industry's operations became more mobile.
With the establishment of the road haulage infrastructure and the negotiation
of extraction charges, it became possible to use extraction more effectively
for river control purposes than had been possible for some time.

The extraction of river metal which took place from most of the length
between the Estuary and the Hutt Gorge (Te Marua) was managed with the
principal aim of improving the river alignment. Permission to extract from
the Lower River was withheld from shingle companies if there were deposits
requiring more urgent removal in the Upper Valley. As part of this approach
the single point extraction at Whakatiki Street was prohibited in favour of
selective extraction from the Whakatikei Street to Totara Park reach, plus
removal of problem beaches near Barton's Bush, the Totara Park Bridge, the
Mangaroa River confluence and at the Te Marua Golf course, among others.

Bank Protection

The "Debris Fence” permeable deflector (plate 85) was developed as an
inexpensive means of extending bank protection onto the berms and to
prevent outflanking of the river bank deflectors. The objective was to
establish a lower velocity, less turbulent zone between the higher velocity
flood flows and the highly erodible berm material.
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The fences were sited so that when laden with flood debris, they would
direct berm overflow back into the main channel. The returning berm flow
was then to become a significant factor in keeping central channe! flows
within the central channel.

The debris fences were effective in regaining control of the River at the
entrance to the Silverstream Cut [see Project Report 30] and have been used
throughout the new river works associated with the Upper Hutt Bypass
development [Project Report 45].

A planting programme was initiated throughout the river to establish 2 wide
band of vigorous live protection in the zone of higher velocity berm flow.
All structures and roading, including haul and maintenance roads, had to
satisfy the requirement that they must not initiate bank scour.

Examples of these methods now used throughout the river are described in
the following Project Reporis.

Project Report 43: Bank Stabilisation Works at Harcourt and
Haukaretu Parks. Reconstruction and protection of 1.5 km of the left bank
immediately upstream of Maoribank. The bank contains the upper valiey
main sewer. Bank failure was initiated by bed degradation.
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Plate 85: Debris fences along the eastern bank of the Hutt River at Trentham,
1986 (note the "Bluff" in the background refer plate 67). source: WRC photo
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Plate 86: Willow plantations planted in 1986, western river bank opposite
Moonshine Park. source: WRC photo

Plate 87: Bypass at Maoribank, 1987, souce: WRCphoto
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Project Report 30: Chanmel Alignment, Wellington Golf Club to
Silverstream Cut. River misalignment initiated by river straightening
upstream and by the river diversion into the old river channel downstream.
The first extensive use of debris fence type protection to control river align-
ment.

The Upper Hutt Bypass

During 1984 surplus funds within the National Roading budget made
possible an immediate start on the long awaited Upper Hutt Bypass Road.

Since the mid-1940s the major transport route had been planned to be
accommodated within the river zone. Its proposed inclusion in the 1950s
scheme was a critical factor in ensuring Cabinet approval of the Upper
Valley Scheme, and was the reason for the late 1960s river realignment at
Silverstream, "The Silverstream Cut". This cut fell steadily into disrepair
until the second major injection of roading capital in 1985.

A precondition for 1984 National Roads Board contributory funding of the
Bypass was the completion of all works (and so expenditure of National
Roads Board funds) within an 18 month period. Although the civil roading
works met this precondition, the "River Works", which by definition
included a 20 year maintenance budget, could not. To satisfy the National
Roads Board budget requirements, the present value of the proposed River
Works (including design, construction and ongoing works including flood
damage repair) was determined and the National Roads Board share of the
estimated present value was directed to the construction of the initial control
and alignment works. To monitor the actual costs of the proposed works and
to deal with apportionment of the River Works costs a River Works
Agreement between the construction partners, the National Roads Board
(Transit New Zealand), Upper Hutt City Council and Wellington Regional
Council was signed in 1985.

The River Works Agreement provided for the establishment of a
"permanent” river alignment for the reach from the Silverstream Bridge o
Maoribank. To achieve this a meandering river alignment was defined and
located in position using heavy rock armouring on the outside of the bends.
The berms between the bends were planted densely in willow, reinforced
with the debris fences discussed in the previous section. After much debate
it was agreed that the value of the initial works was going to be similar to
the predicted present value of the ongoing maintenance and flood repair
works. The Agreement therefore allowed the National Roads Board to make
the bulk of its contribution in construction of the initial works, with the other
two partners funding the ongoing maintenance. Funding reviews are to be
completed at five yearly intervals to ensure equity between the partners.

Chapter Seven 139



i

te 88: Newly Established Alignment, downstream Moonshine Bridge, 1986.

Source: WRC photo

The works have been assumed to be fully established at the expiry of the 25
year term of the agreement. At that time the agreement allows for the
National Roads Board to withdraw from responsibility for river works. The
debate which preceded the signing of the agreement centred around the
feasibility of the concept of a permanent river alignment, and the security
of the rock rip-rap, the essential element of the design. Volume 6 of the
Scheme Review, "River Channel Management and Protection Works"
includes a study of the as-built River Works and makes recommendations for
their ongoing management.

The Upper Hutt Bypass Works are described in detail in Project Report 45.

ne Ruver

The last 20 years have brought many major improvements to the New Zealand
environment. The scarred hillsides and relics of our last pericd of growth have gone,
and 2 "green consciousness” determines the present management of our landscape.

The river managers have been part of this greening of our environment. As was men-
tioned in the introduction to this history, few people now remember the wasteland which
was the river zone in the 1960s. The photographs contained in this volume illustrate the
condition of the river berms at that time.

Improvements to the river environment were initiated on the recommendation of the Hutt
Tribunal (1974), convened under the Water and Soil Conservation Act, 1667, and led
to the control of the extraction industry's waste water discharges. At about the same
time the "new" river managers, the Wellington Regional Water Board, embarked on a
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programme to develop the berm lands. This was followed in the late 1970s by changes
to the permitted methods of river extraction to minimise silt loadings in the river. A start
was also made on a Catchment Management Plan (yet to be completed) with initial
recommendations on minimum low flows to protect the fishery and the underground
water resource. By 1980 further concern for water quality, especially during the holiday
periods, led to greater controls on river realignment activities such as cross blading by
bulldozer.

Following the formation of the Wellington Regional Council in 1980, the parks and
recreation function increased and had become an independent department by 1986.
Although control of development within the river zone remained with the River
Manager, recreational development of the cleared berms was carried out by the end
user, usually the local authority in conjunction with the Wellington Regional Council.
In 1979 a Joint Landscape Management and Recreation Study was prepared (Boffa
Jackman and Associates, 1979) to assist in setting the guidelines for river berm
development. The Study was extended by Lower Hutt City Council in the mid-1980s for
berm planting and by the landscape architects for the Upper Hutt Bypass in 1985.

The River Environment is the subject of Review Volume 11, "Environment
Assessments”, however, to complete this history the major steps leading to the state of
the current river environment are listed in the following sections.

The Artesian Water Supply, Pollution and Low Flows

Abundant supplies of pure artesian water helped trigger the industrialisation of the
Petone area and supported the development of Wellington City. Despite its limited extent
and the potential for overexploitation, this source is still an essential part of the Region's
water supply.

The underground water system is better understood as "a second underground river”
with its headwaters in the Taita area and its mouth beneath the Harbour, in the region
of Somes [sland.

In the Taita "recharge area” water percolates downwards through the bed of the Hutt
River and continues through the ancient river gravel deposits. South of Melling the
permeable gravels are overlain by impermeable silts and clays. This sealing off of the
permeable gravels has facilitated the development of an artesian system (see figure 6,
p. 16). The aquifer, as a supplier of potable water, is a fragile system which could
easily deteriorate due to impure source water, perforation of the aquiclude or uncon-
trolled extraction. Loss of pressure within the system from excessive extraction or a
leaking aquiclude could allow a backflow of sea water from the harbour, as has
happened in many places throughout the world. Once within the aquifer salt water would
be difficult or impossible to remove.

In recent times the aguifer has been threatened on a number of occasions:
° Early in the war years dredging activity near the river mouth punctured the
aquiclude with a subsequent loss of water and pressure in Petone. There have been

a number of other instances where piles have been driven through the aquiclude
(e.g., during the construction of the Estuary Bridge, Morrison, 1954) and where
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blow holes have been observed close to wharf building activities. All drilling and
piling operations are now closely monitored to ensure that the aquiclude is
protected.

The rate of aquifer recharge is a function of the permeability of the river bed in
the recharge zone. Bed permeability can be reduced by high silt loadings in the
river. Until the 1970s the shingle companies discharged silt from dredging
operations and, in large quantities, in wash water. The silt load in the river was
tolerated until 1970 although it caused complete discolouration of the lower river
and immediate harbour. Public concern over the loss of water quality led to a
convening of the Hutt Tribunal, under the Water and Soil Conservation Act 1967,
to consider the problem of shingle plant waste. As a result interim water rights
were issued to the offending extraction companies in May 1974, conditional upon
proposals being received within 9 months for the treatment of their waste, and the
commissioning of additional plant within 2 years.

The rate of recharge is also affected by the available head of water in the recharge
zone, determined by bed elevation and water depth. During periods of drought this
head, i.e., the residual flow, is affected by the quantity of water abstracted at the
Kaitoke Water Supply Weir. Prompted by public concern over the depletion of the
underground water resource, engineers of the Wellington Regional Water Board
considered the minimum flow desirable to satisfy recreational, fishery and under-
ground water demands. It was found in 1675 that natural low flows were lower
than the "desirable” figure.

There followed a series of investigations into supplementary reservoirs, and closer
investigation of the relationship between river flow and aquifer recharge.

The costs of low flow augmentation were found to be prohibitive, but the exercise
served to establish target minimum low flow levels. Construction of the Te Marua
Water Supply Lakes in recent years now allows water supply managers to reduce
the Kaitoke intake of water, when necessary, to levels not possible in the 1970s.

Toxic waste is able to enter the ground water system via the recharge zone, by
percolation through the flood plain, upstream of the aquiclude, or through bores
operated by industries.

In 1974 following the opening of the Silverstream Refuse Tip, polluted leachate
and run-off entered the Hutt River via Hulls Creek.

Pressure from the Acclimatisation Society led to the improved management of the
tip and the installation of a collector drain which directed pollutants into the Hutt
Valley Sewer.

More recently 76,000 litres of petrol have been lost into the aquifer from the
Avalon Service Station. Although some of the petrol has been recovered, most has
been lost within the aquifer (and to evaporation). Several observation bores have
been installed between the spill site and the Waterloo Pumping Station, but to date
there has been no evidence of pollution to the Region's water supply.
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Water Quality

Water quality was not of great significance 0 the Hutt River Board until the
classification of the river in December 1969 under the Water Pollution Regulation 1963.
This classification was based on the existing use and included the water caichment areas,
prohibited discharges, the existing bathing areas (bathing standard) and "the remainder”.
A natural water quality level was not specified.

The river is now reclassified to remove anomalies among the varying standards within
the watercourse. Water quality has been regularly tested since 1674.

Classification of the Hutt River was initiated by central government agencies as part of
2 nation wide programme to classify all waters and to control the use and quality of
water through the water right process.

In addition, there were the two major sources of pollution, the Gracefield indusirial area
and the shingle extraction industry, which had to be brought under control. By 1976 the
shingle plants had either complied with the water right requirements or had closed down
and by 1979 the Gracefield Trade Waste Sewer had been commissioned.

The principal remaining source of poliution was from river management. During the
1960 to 1975 period major stopbanking and river training works were carried out over
much of the river's urbanised length. The means chosen to stabilise and maintzain the
new channel alignment was to suppress the formation of a meander pattern and
encourage the river o flow essentially parallel to its new banks. The tendency (o
meander, i.e., to form alternate beaches or bars and pools, was countered by bulldozing
beaches into adjacent pools when one or the other developed to an extent thought likely
to direct river flow against the banks.

Plate 86: Water pollution caused by suspended silt from extraction @myaﬁy
waste, 1967.
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Because of the lengths of river to be stabilised it was not uncommon for one or two
large bulldozers (frequently Caterpillar D7s or D8s) to spend months "cross blading”
entire reaches of the river. High silt loadings became the major cause of poor water
quality, affecting both the fishery and bathing. During the flood prone years 1977 to
1982, when extra cross blading became necessary, the effect on water quality became
intolerable and led to the present practice of minimising activity in running water by the
use of temporary diversions, coffer dams and excavation "in the dry”.

Berm Development

Following the completion in 1972 of the 1950 scheme extensions the river managers
became responsible for large areas of public land. Except for the developed areas south
of Melling, much of the area was wasteland. While there will be some who will have
appreciated these wilderness areas for legitimate reasons, the predominant use was for
illegal dumping and for fringe activities which could be generally described as covert.

Development of the berms was undertaken in four stages:

Stage 1 : Vehicle Control. Erection of vandal proof barriers to exclude
unauthorised vehicle entry.

Stage 2 : Landscaping. To minimise the cost to the river authority of
smoothing and filling these waste areas were initially managed as tip sites
for clean filling by approved contractors. In return for tipping rights the
contractors cleaned the sites of weeds, buried waste (including old
machinery previously dumped on the berms) formed haul roads and regraded
the areas to specific levels.

Stage 3 : Grassing and Maintenance. The river authority grassed the
regraded areas and maintained them as open areas.

Stage 4 : Leasing. As appropriate the areas were leased to sports and
recreation groups or to the local Council for sporting use.

Areas for development were selected on the basis of the proximity and volume of the
filling available and the value placed on the tipping rights. The first areas to be
improved using these techniques were the Avalon and Taita berms: during the 1973 to
1985 period most of the publicly accessible berms in the lower and upper valley were
improved.

Berm Development - Mining Operations

Berm development also took pace as a result of berm mining operations. As the shingle
resource became progressively depleted between 1982 and 1985, restrictions were placed
on the volumes of shingle available for extraction from the river bed. Extractors looked
elsewhere to meet the demand and the option to mine the gravels from beneath the
berms was proposed. Approval was granted for mining berm areas which were
considered uniikely to become part of the river channel in the foreseeable future.
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To protect against unforeseen events, extraction was not permitted below the level of
the adjacent river bed, or within 10 metres of the adiacent stopbanks or river banks. In
a process similar to that for authorised tipping (above) the river metal was extracted and
replaced with waste fill, compacted to a minimum landfill standard. Between 1979 and
1985 mining took place mainly in Upper Hutt, on the eastern berms upstream and
downstream of the Whakatiki Shingle Company and as part of a private operation on
Wellington Golf Club land.

Berm Development - Recreational

The development of the berm lands also offered a potential for recreational and public
use development which inevitably led to conflict with the overlying River Zone use. For
the recreational user the essential river bank willow plantations and training works force
restrictions on the widths available for sports fields; interrupt the river views, and
present dangers and obstacles for water sports. To the river managers, proposed and
existing club rooms and fences and landscape plantings can initiate undesirable flood
flow patterns likely to threaten the integrity of the stopbanks and river control works.

In most instances the river works which have effect the fishermen and cause swimming
hazards have been essential to maintain the recreational environment.

The first attempt to coordinate these competing aspirations into an overall plan was
made by the Lower Hutt City Council in the late 1970s with the commissioning of a
landscape plan for the river lands from the mouth to Silverstream. A similar plan was
developed in 1985 for the Upper Hutt berms and was incorporated into the Upper Hutt
Bypass.

A firming of policy regarding the construction and maintenance of recreational structures
within the river zone has also occurred over the last 10 years.

Triggered by the fire of the Lower Hutt Sports Club buildings in c. 1983 the Wellington
Regional Council has followed a policy of declining approval for the rebuilding or exten-
sion of existing buildings, or the renewal of river land lease areas. Privately owned land
within the river zone is gradually being purchased for river control use: the purchase
of Firth Industries’ retail concrete product factory and site at Melling being the most
recent example.

River Zone lands are now fully defined using the Wellington Regional Council Property

Management Geographic and Textual databases. Figure 13 is an example of land
information held for the Ewen Bridge area.
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Chapter Eight
RIVER HYDROLOGY

Catchment Monitoring and
Flood Frequency Analyses

Historical accounts of Hust ficods typically record evenis with a
short duration at high stage, similar to a wave or "bore" moving
quickly down the River. The 1955 flood as recorded in figures 14
and 15, p. 148 is a good example. (Photographs of residents trapped
in the rapidly rising waters are contained on the front and rear
covers of this report). Comparison of the nydrographs shows that
in 1955, as today, the river channel from Maoribank to Hutt City
(approximately 20 km) had litde effect on the shape of the flood
hydrograph and led to flood flow velocities averaging 10 km per
hour.

This chapter contains brief reference to the engineering hydrology

undertaken prior to 1990. Scheme Hydrology is reviewed in Scheme
Review Volume 2 "Climatology and Hydrology”.
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Figure 14: 1955 Flood as recorded at the Ewen Bridge,
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Floods and Monitoring Prior to 1940

Scientific monitoring of the Hutt River System commenced in 1941 with the
establishment of the Ewen Bridge water level recorder at central Lower Hutt. Accounts
of floods prior to 1930 are found scattered throughout the various archives. Table IIL,
p. 150, is a compilation of these general observations, interpreted in terms of our
current understanding of the historical river regimes and flood plain topography. (Taken
from WRC BRFCS Report "Historical Flood Re-estimation by Channel Modelling", November 1989).
Elood observations from 1924 are contained in Archive Table 18, p. 160.

Scientific Monitoring Post - 1940

From 1904 to 1941 the peak rise in flood level was recorded in terms of feet of rise at
the Hutt Bridge. Readings were initially taken from the bridge itself but from 1928 were
read from a staff gauge located "on the south end of the first pier from the east end of
the new Hutt Bridge”. Until 1941 floods were not formally recorded and there is no
record of the Ewen Bridge recording station ever being rated either before or after the
installation of the gauge. The data that has been recorded has been interpreted with
reference to other flood observations, as for the pre 1930 data, to produce a synthetic
partial series for 1840 to 1990 [refer Table IV, p. 151 and figure 16, p. 152]. The stage
discharge relationships for several sections of the lower river and for Hutt Bridge, as
generated from the historical backwater models, are included in figures 17 and 18,
p. 153.

The Ewen Bridge Recorder was funded by the Soil Conservation and Rivers Control
Council (SCRCC) as part of its 1940 nationwide campaign to develop an national
hydrological archive. Although the recorder was retained until 1972, in 1951 the
SCRCC encouraged its replacement with a new station at Maoribank. Reasons given for
its replacement were the unreliability of the Ewen Bridge low flow data because of the
tidal influence, and the need for an increased level of flood warning due to the
"enormous” recent growth in the population of the Hutt. The historical ratings for the
Ewen Bridge and Maoribank stations, effectively used for the design of all current
scheme works, are included in figures 19 and 20, p. 154.

The Maoribank water level recording station proved difficult to maintain. The bed
degraded, the intake pipes were subject to debris damage, and the cableway was
apparently unsafe. Maoribank was in turn replaced as the principal recording andg flood
warning station by the Birchville Station in 1970. In addition to Birchville, two low flow
stations were installed for the Underground Water Authority at Silverstream Bridge
(1962-1980) and at Boulcott (1964 to present). In 1979 the Wellington Regional Water
Board established an additional station at Taita Gorge to include a larger catchment area.

Table V summarises the past and present water level recorders and their periods of
record. Scheme Review Volume 2, "Climatology and Hydrology", contains analysis of
the station records and current rating information. It also contains description of the
climate stations and consideration of the Hutt paleohydrology and historical climatology.
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TABLE i : HISTORICAL FLOODS 1840-1930
{Assigned flows are 1830 reassessmants
Date Recorded Gbsarvations fssigned Flow
{cumacs}

1840 | Overflows into the Alicetown ares of .3 m ieading to goners! flooding of low fying weas to approx 1 m deep. 1000
1847 | General berm overflow into settiement. 800
1840 | Heaviest flooding for many years. Sheep lost. Berm averflow. 1000
1852 | General overflow. Recurrent evenl. 800
1855 | 500 mm higher than the 1848 svent. 1500
1868 | Jenuary flood. To bridge deck level. Flows of 1-1.2 m on high strest teaving the road impassable. 2060

September flood. Removed half of the third Hutt bridge. = 4700
1868 | Damaged the Hutt bridge. 1200
1871 | Damaged the Hutt bridge. 1200
1878 | Two fleods. Both with widespread bermflow covering the "entire” valley. The second River Overflows through 1500

Boulcott eperated.
1680 | Bankfull with overflows in the lower reaches. 800
1803 | March fiood. Flooding in central Petone to the top of boundary fences. 1500

August fiood. Ficoding made use of the main road to Wellington difficult. 1700
1886 | Serious fiooding of Alicetown. 1350
1898 | June flood. Water level .23 m below the deck of the Hutt Bridge. Aficetown fisoded to 24-3.0 m. High Streel 2000

flaod to approx .8 m.

November ficod. Water cavering the “entire” valley but to  lesser depth than in June. 1500
1904 | Flooding of lower berms. 400
1907 Flooding to the base of the embankments. 754
1809 | High flesd recarded. 750
1811 | High fiood. 750
1912 | High flosd. 750
1813 | tevels .3 m below Meliing suspersion bridge. 1308
1915 | Level 5.85 at Hust bridge. 1350

{HRB 1287}

1821 Central channet full te embankments 750
1622 1 Rise at Hutt bridge 3.35 m.. 1000
1624 | 500 mm below Hutt bridge deck. 1800
1926 | Central channe! bankfull. 480
1628 | Berms covered. 700
192¢ | Berms coversd. 700
1930 | Rise at Hutt bridge 275 m. 800
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TABLE 1Y : HUTT RIVER SYNTHETIC FLOOD SERIES 1848 70 1530

Data for Floods up to 1972 hes been obtained from observations st Lower Hutt, with the essigned discharge determined from synthetic ratings for the Hutt Bridge
site, determined by medeling historical river cunditions fefer HRFCSR Regort “Historicel Fiood Re-estimation by Channel Madelling™). For the period 1840 to 1830
general sbservatisns have been used. From 1931 to 1947 chservations in terms of the staff gauge on the Fifth Huit Bridge have been used. From 1842 to 1872
sutamatic recerding were taken at Ewen Bridge. It is probsble that many of the lower order floods prior to 1930 have act been racorded.

For fionds between 1072 and 1878 the flow has been calculated by & regression from the Birchville Flows {Hydrology Centre Rating 1880).

For fivods from 1978 the flow is the Taita gorge recording.

date g flow flow flow date fiow | flow

isa0 || 1000
1841
1842 660
1843
1844
1845
1848
1847
1848
1848 1600
1850
1851

date flow fiow flow flow

]

1050

1852 860

1853
1854

1855 1500

1856

1857

1858 2606 | 1200

1858 542

1866 557 748

1861

1862

1863 848

1864

1865

1856

1887 1200

1888

1868

1870

1871 1200

1872

1873

1874

1875

1878

1877

1878 1500

1878
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HUTT RIVER. Rating Curves for Ewen Bridge from 1915.
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Figure 18: Computed Rating Curves for Ewen Bridge.
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TABLE V : HUTT CATCHMENT MONITORING STATIONS

Number Name General Description Period
NWESCA 1987 River.Location fap Ref Purpose: Area Type:
yard grid refer key sgkm refer Begin End
meteic grid key

Kev to Abbreviations FC Flood Control invest; FW Flood Warning:
Research Area; Rg Regional Catchment:

Key to Aborevi2lion®

L&S Leupold & digital; Fox F

boro: FRev Fischer & Porter Eve

WRC Water Level Recording Stations

WH Water Resources: Ug Underground Water; TR Tidatl recording; WS Water Supply Invest; RS
MR Major River: Eric Ericson; Kent Kent: F&P Fischer & Porter;
nt Raingauge: PSION datalogger; (T) Telemetered.

Hutt, Maoribank N181:628432 FC.FW Eric Kent 52 79
R27:86002C
29803 Huzt, Silverstream N160:538392 WR,Ug.FW 547 Fa&pP 62 7%
Replaced by 29808 R27:776080
28809 Hutt, Taita Gorge N160:525375 WR,Ug, FC,FW 555 L&S(T} 7¢
Reptaces 29803 R27:764035 Fo
29811 Hutt, Boulcott N160:470327 WR,Ug 804 L&S 84
R27:708582
28818 Hutt, Taita Rock N160:508365 WR,FC,Ug 557 F&P 74 79
R27:764034
28830 Mangaroa, Te Marua N161:658453 WR,FW 102 £&SIT) ;1]
R26:888103
29837 Hutt, Ewen Bridge N160:448309 FC €10 Kent 41 7%
R27:682876
298838 Hutt, Estuary Bridge N164:450284 FC,TR,Ug Ws 623 F&P(T) 76
R27:683854
29840 Hutt, Sewer Crossing N160:535388 Ug.WR 547 F&P 78 79
R27:773046
28841 Whakatiki, Dude Ranch N161:5684€9 WR,WS,FW 46 L&S 76
R26:806%18
298842 Mangarca, Black Swamp N161:618403 RS 11 Fox 77 78
R27:849058
’ 23843 Pakuratahi, Truss Bridge N161:713418 WR,FW 37 L&S 78
R27:936069
29844 Akatarawa, Cemetery N161:831463 WR,FW 113 L&S(T} 79
R26:863%112
29845 Waiwhetu, Whites Line East N164:468285 FC 12 Fox 69
R27:710862 PSION
28848 Waiwhetu, Beii Rd Bridge N164:465290 FC 14 Fox 78 80
R27:707958
29847 Hutt, County Lane N160:540383 WR,FC 547 Fox 84 85
R27:778050
29853 Hutt, Te Marua N161:673474 Wa 181 Fox 84
$26:802121 PSION
DSIR Water level Recorder Sites
29808 Hutt, Kaitoke N161:716507 Rg,WR,WS,FW asg L&S(TY 55
29818 Hutt, Birchville N161:624448 FW,FC,MR 427 L&S(T) 7¢
WRC Raingauge Sites
A S
58007 Akatarawa, Warwicks N157:610620 WR,FW - Frev 80
aititude 345 m R26:853252 48]
150002 Whakatiki, Putaputaweta N160:544584 FW,WR,WS - FRev 4]
altitude 240 m R26:786198
150010 Whakatiki, Biue Gum Spur N161:558508 FW,WR,WS - FRev 81 86
aititude 335 m (T} 88
150108 Akatarawa, Cemetery N161:631463 WR, WS, FwW - Agquite! 8%
aititude 100 m R26:863112 T
180131 Hutt, Twin Lakes N161:669466 WR,WS - FRev g4
altitude 82 m R26:899114
151202 Pakuratahi, Centre Ridge N161:724408 WR,FW - FRev 84
altitude 440 m $27:948062 {7}
152004 Mangaroa, Tesman Vaccine N161:555334 WR,FW - FRev 80
altitude 228 m R27:790886 T}

DSIR Raingauge Sites

158210

Hutt, Phitlips
altitude 300 m

N161:743516
S26:967158
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Flood Frequency Analyses

Hutt River Board Frequency Analysis Prior to 1951

On the basis of the Ewen Bridge records for the 10 year period from 1941-1951 Sladden
produced a flood frequency relationship, reproduced as figure 21. This document is the
first frequency relationship referred to in the engineering archives and was probably
developed as a result of Soil Conservation and Rivers Control Council prompting. The
Hutt River Board had previously designed for the "maximum" event, probably estimated
by reference to previous Hutt floods, and by the application of a "Probable Maximum
Flood" catchment area relationship.

Sladden used a slope-area method for the estimation of flood discharges. Until about the
time of the installation of the automatic recorder at Ewen Bridge, the estimations were
based on an average gradient between levels at the Hutt Bridge and Rail Bridge and on
the cross sectional area at the Hutt Bridge. A roughness coefficientof n = 0.031t00.035
was used in the velocity determination, giving velocities of the order of 10 ft per
second.

For some years after 1941 the gradient was measured between the gauging station and
a level at Dudley Street 28.2 chains upstream and was presumably the basis for the
"rating" of the Ewen Bridge site.. Later still, the flood discharges were calculated
assuming an average velocity of 10 ft/sec at the Hutt Bridge section. There is no
recorded attempt to verify these estimations by gauging or other means.
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Figure 21: HRB 1951 Flood Frequency Relationship.
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It would appear that Sladden used the surveyed flood gradients directly in his
calculations and did not compensate for the irregularities in these reaches (although he
may have intuitively compensated in the choice of the roughness parameter, selection
of flood mark, etc.). At both the Hutt and Ava Bridges heading is required to overcome
pier losses. The section at Dudley Street has been variously upstream and downstream
of a central channel meander pattern, and the cross sectional areas at the Hutt Bridge,
Dudley Street, and Ava Bridge are significantly different.

Sladden’s "computed” discharges (copied into this report) should be regarded as
approximate only. Preference has been given to the "neit rise” figure quoted in the
archives, as it is likely that this figure is correct.

Computational methods based on historical survey and using the "nett rise” have been
used to develop the partial series for the period 1840 to0 1990.

Hutt River Board/Public Works Department Frequency Analysis 1951-1976

Up until the time of the major scheme extension and upgrade (1945-1975) there had
been no call to develop a flood frequency relationship, although evidence given in
support of the petition to include Petone into the Hutt District (1948) states that a
100,000 cusec flood was likely to occur at least once in every 200 years. Scheme works
were generally designed to pass the greatest known (usually the last) flood plus a
substantial freeboard, so that a much larger flood could be contained. There appears to
have been no pressure to limit the works to a specific design standard. On the contrary
there was the intention to provide for the maximum flood. During the design for the
upgraded scheme a suitable design standard was considered and agreed to by Hutt River
Board and Public Works Department engineers to be 100,000 cusecs plus a 2 ft
freeboard. The hydrological basis for this figure is not known. [Refer Archive
Table 17, p. 116.] Although the Public Works Department archives refer tc various
design floods of various frequencies, there does not appear to have been a formal flood
frequency relationship developed until 1976.

Wellington Regional Water Board/Ministry of Works and Development
Flood Frequency Relationship 1976-1990

Throughout the remaining period of the scheme reconstruction (1948-1972) the 100,000
discharge continued to be regarded as a highly improbable event and it was considered
that the redesigned scheme would be able to pass the maximum flood within the
freeboard allowance.

Scheme risk analysis seems to have been introduced sometime in the 1965-1975 period.
By 1973 the records of the Wellington Regional Water Board (successor to the Hutt
River 1972) assign a 100 year frequency of exceedence to the 100,000 cusec flood.
There is no analysis on record to support this concept. The most likely explanation is
that, in the absence of detailed engineering records, it was assumed that the Government
subsidised works had been built to Government agency standards: in 1975 urban areas
were to be protected from the 100 year flood (and, incidentally, were to show an
internal rate of return of 8 percent or more - a concept that was not considered in the
1950s during the scheme redesign).
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It is not clear why at this time there was a need o relate discharge to frequency of
exceedence but it may have been to satisfy the conditions of Treasury/Scilcon for the
continued Government support of the Scheme maintenance.

In 1976 the first hydrologically based analysis was completed with the production of the
"Hutt River Flood Frequency Report”, undertaken by the Wellington Regional Water
Board and approved by the Ministry of Works in 1977. The results reduced the "100
year” flood from 100,000 cusecs to 75,000 cusecs. The results of the analysis, which
have been used for the approval and design of all works on or associated with the Hutt
River from 1976 to the present, are reproduced in figure 23, p. 159.

The derived 100 year floods for Maoribank, using the Jenkinson and Gumbel analyses,
were 58,484 cusecs (1,656 cumecs) and 59,486 cusecs (1,684 cumecs) respectively. The
reason for increasing Q100 to 65,000 cusecs (1,840 cumecs) is not clear but probably
reflects the assessment of error in the analysis. This analysis assigns the 100,000 cusec
flood a return period of 600 years.

The frequency analysis was based on an annual series derived from water level data
recorded at the Ewen Bridge and Maoribank stations and was compared with data
obtained from the new Birchville station. The results of the WRWB analysis were
compared to the derived discharges and t0 the historical floods of 1939, 1931 and 1915
and were considered reasonable.

The 1976 Frequency analysis has now been replaced by the 1990 Scheme Review
analysis reproduced from Review Volume 2 as figure 22 below.

Kutt River A QZ QS ng on 050 . 0300 9203
Ketwork Hode (E(mz) .

Hutt at Mouth 63% 760 1070 1278 1460 1718 1900 2090
Kutt at Boutestt 408 760 1070 1279 14660 1740 1900 209C
#utt at Taita Gorge 56% 760G 1078 $27% 1660 1710 1902 2090
Hutt et Siiversiream 543 768 107¢ 1276 1460 1710 1906 2090
Hutt st Birchvilile 428 679 950 1960 1340 1580 1760 196G
Hutt at Mangaros 302 450 860 790 920 109¢ 1220 $350
Hutt at Pakuratshi 179 380 520 620 710 830 920 1010
akataraws 8t Cemetery 115 276G 350 590 &80 530 © 580 630
Mangaroe &t Te Marua 104 120 180 2%0 250 300 330 340
whakatiki at Hutt 93.1 148 185 220 240 280 318 340
Hutt at Kaitoke 87.2 260 340 390 440 510 560 610
pekuratahi at Hutt 87.4 160 228 250 300 343 380 429
Whakatiki at Dude Ranch bbb &4 92 f1g 130 150 170 190
pakuratshi at Truss Br 38.1 82 100 i2¢ 130 150 160 178
Waiwvhetu st Hutt 7.9 18 27 32 28 43 50 55
Waiwhetu at white Lines € 11.6 12 15 17 19 22 26 26
stokes Yalley &t Hutt 11.3 16 23 27 32 38 [ ¥ &8

Figure 22: 1990 HRFCS Flood Frequency Relationship. Recommended flood

estimates of return periods 2, 5, 10, 20, 50, 100, and 200 years (in cumecs); Hydrology Centre, DSIR.
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A36 4 Aug 1926; SSPI-IRB6 :
Descnbcd as "hxvh ﬂood“ ‘Dy engmeer, but ,hni

A3T: }1 Dec 1926 SSPHRBﬁ A :
Fiood; beam level of Mr Georgc s suspensmn e (1180). Flooded main-
road and surrounding land at Silverstream Ra:lway Bridge (1400-1600).
‘Repair works inciuded ncW boom groyaes (29 pi
ox‘ willow work, ston

8:
Flood tevels: LHCC plan of Flood Gauge on ney
ddmm, rccorded Locatxo f others record, B

A39 3,6 May 1928 SS?HRB
Falr!y hlgh ﬁuods ef short dumtlon. Fiood of 3rd May I est for,12

A40 23 Aug 1928 SSPHRBS ¢
5" rise Thursday and Friday prekus At Steﬁims (69(}) and D;ckles (880} the
posmon of ihe nver to the West now es‘iablzshed

Adl: 1-10 Nov 1928 SSPHRBS ’

“Big ficods® - damageat Routleys {280) Burkes, Huses (1080) Giesens - ‘

(840 wiih large volumes ‘of shingle moved Repanrs required - 50 har
piles, 150 bn:ch booms :

A42: 25 Aug 1929: SSPHRBS
“High ﬁc»od" occumng durmg me prevzotzs week Lxme damage

A43:Tor 8 Sep 1929 SSPHRBS
"Comsnderabie ﬂood" htﬂe damage

Ad4: 27 Nov 1930 SSPHRBG S : e :
High flood of short duration: 9 feet at Ford Road'bndge (Stokes Valley) .
(1180). Deck of Ford Road Bridge submerged, HRB pilé dnvmg punt broke
free and badly damaged being set up ona groyne. The enging was lost {later
found and reconditioned and instalied on anoaher second hand bargc )nghmt
flood since 1913, ;

~A45: Feb 1931: SSPHRBG : B :
A ‘series of small floods that have risen md fai!en qmckly smce the hxgh‘
ﬁood of Nov ‘\Io sxgmﬁcant damaoe ; el

A46 3 Apr 1931 SSPERBG&IO : e

‘The peak occurred at 10pm. Good Friday, 17 fi. at Lower Huit; bemg 2 fi.
figher than the 1915 flood, The river remained Kigh for the foltowing week
and a moderate ﬂoed occurred on Samrday lith : ~

The ﬂoodwlume consnderab!y excecded" the high ﬂaod of 1 915, pz'ekus}v
thie highest flood siace the inception of the HRB works, “"The maximum flood ”

_some 30 years ago”.

The food sev erely taxed the contmi works wmch came ciose to failure m:the by

Convent teach, teft bank at the north end of Daly Street (400). The ;;arrow
berm was eroded through to the stopbank foundation and complete failur
“was apparently averted by the efforts of the entire HREB staﬁ‘ and omers'Wh
worked through the night constructing a protectsve willow and W res
approx 5 ch. {100m) long. The ¢oncern was such ihat prepa £ 1
in hami 1o rmg lhc town bell and so order an evacugtion of th

(Eo ihe compﬂer s knowledge the stopt
‘ zmder dzrect attack at only two othcr logati

":,FEO ’d Observatmns from‘1924 1

B 6 _Destruction ‘of a large number o i oom g

= ‘7 i"In the upper réaches (of then HRB district~ leverstrmm o Avaion) 4

,. The’ ﬂood level at the northem end of Lhe caslem stopbank (560) was 3 a2
dn below the iop of the stopbank. Residerices on the ‘flats near Haywards -
“railway station were inundated. The terraces had. fiever been flooded before

- Thete foiieweci an enmnemng fepert for me ralsmg of me stopbanks ’

-:Engineer’s calculations for the flood discharge," x—secﬁwns at Huit Bridge
:,'showmg 1925 & 193£ ﬂood ieveis !n summary,' e
is much in excess of Ehat csumated when the protecm c Works were deSIgncé e i

. ‘1970) and Ebdentown Road (2080 2120) prio :
“of the Upper Hutt stopbanks ‘and between Taita and'Beuicoti (620—

2. Desmlcﬁon of George's suspensxcn bndge
. Manor Park and Stokes Valley} {1180y =
“Washout behind Convent, Lcwe; _}{ua Cxty {400)

¥ Extensive shmgle depos:is and_berm erosion at Manor Park Goif ,
on Barries farm (1030 1080)‘-: now the :

i gresem ‘Melling Bridge arez
tes and. wdiow and .
cable proiecnon works but “less then expected” |

“great quantities of shingle have been brought down". In the area
north of the district - “Uppet Hutt Borough and Hutt County - there
“consnd rable damage by erosion and desi:mcuon cf fences :

R Bndgetotheestuary R i
2.7 “That the maximum ﬁood voiume had My h

L ~forest denndation in the upper reaches; e

. 3. The problem of bed aggradmc asa result of movxng shmgie musi

i be given careful consideration.

o4 The dredgmg by shingle compames i the lower reaches had been
©. of wemendous value, {different plants received damage of varying

degree but some were abie to go back mto operatmn wnhout much

and were wns;dered above (ma)amum) fiood leve% On Manor Park Geif
Conrse (13304290) apprcx 18 000 c yds shmgie were deposﬂed

There was a ge erai cail for Ehe extensw 1 vthe scheme to Maonhank

Engineer's reports on ‘SSPHRBI10 ‘include” schedule’ of flood  damages,

Max volume approx 59 000 cusecs Fiood vcﬁume much above whzxt the :
“works ‘weré ‘designed for, Considered ‘highly probable that the max.
‘discharge had "much increased” over the past 30 years: Margin from
‘il Bridge to Pipe Bndge ot greater than 2'8” and in some places 18
Engmeer also considersd it nghi be necessary 1o raise smail areas:
“Upstream of the Hult Bridge

Taraest of 4 series of small floods'in October.

Archive Table 18:‘ Flood Observations from 1924
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AS50: 28, 29 Aug 1932 SSPHRB5
Largest since Ea:ter 1931 =

A51 21 Sep 1933 SSPHRB
7 feei fise, Ga‘adxent steadily improvin

As2: 10 nm 1638
11 feet nse gt Taﬁa Gorg

‘A53 25 Oct 1935 SSPHRBS
Biggest for severai years. Floodmg across main highway at S;lverstrea
(560-653}, flooding of fiats in upper reaches’
Manor Par}c

A54: i936~1939: SSPHRBG-
Fioods recorded 1936-193%
2 Feb 36 13 feet fise
9 Feb'36 8 feetxise
3Mar36 10T Hse | g
17 Jun'36 Described as ﬁesh F}coded Hutt 'go{f ‘nks
11 Aug 36 7" dise at Huit golf finks (560—550) . - :
30 Aug 36 9" rise, short duration, flooded mghway at Sﬂversiream
22 Dec 36 8" nses of shon dumtmn
28 Dec 36 . :
10 Jan 37
28 Jun 37 8'rise.. :
9-Sep 38 H'lghest smce Declfm 3
18 Sep 38 ;0 i
23 Jum 39.7.5° nse
18 Aug 39 9‘ nse

Ass: 1 Dec1939: = :
Generally regarded as the greatesi ﬂood on recoré

6.30pm bringing down much debris: From 6.30 pm till 4am on 12th Dec

on mh "

‘cusecs).

Fiood voiume compuied at 7()000 cusecs (H 98@ cumecs)

bridge the margm gid noz cxcecd 2’ in pkaces &

channel, {Compilers Note: It may be that the heading requxred to drive the

calculations. . The dlfference in gradxe may ha e b
bndge waterway 1

du 1o choking of th

Engmeer s mpo
Calculation of ﬂoed ¥

AS36: 1540:1341: SSPHRBI0
Recorded flood obéervatmhs';
.19 Apr 40 smali fresh
27 Apr 40 medium fresh
23 May 40 4" rise :
24 May 404" 6" 1
18 0ct 40§ rise’a H tt
250ct 49 76"
29 Oct 40 4™
21 Jan 41 9'rise
21 Aug 41 4’6" rtse

AST: 26 Sept 1941: SSPHRB6
Rapxd rise from 12pmio 3
27

and beneficial silt deposits on. .

“farge volume of timber “washed down from the upper rwches An‘area on the E
: fefi bank around the Mabey Road/Taita (750-830) area ‘eroded. Pwposeé
: ,,:'stopbank posmon revzse.d to preven‘: 0\'erﬂ0w :

© AGD: 1942-1947: SSPHRB6&10

L 13Jul 42 8'37nse
1836142 3'10 e

“1tFeb 43 3'37hse

"River rising all day from mommg and it mcreased rapxdly fmm Spm Wt

it feli about 1 foot and then fell fau‘ly rapxdly ngh tnde was about Spm’: e

The ﬂood was 179" hxgher at Mabey Road (740) and 3 . hlgher at Hutt Bndge i
than the 1931 ﬂood (59000 cusecs) 13" Eower ahan 1815, ﬂood (45550 :

Szopbank pmved adequaae a!momh between ahe Huii Bndoe ané Ava raiiway = i : T
G o : : Aé‘i 24&28 June 1947: SSP%RBIG e

"Gradient’ from the Raﬂway Bridge to the estuary was consnderabiy steeper»
in Dec 1939 than in 1931 even afthough 1931 at-low tide and 1939 at high = o SR :
tide. This'was put down to a substanial increase in the capacity of the Began (o rise Sani‘on 24th June, 0 geak at me Dmppeﬁ 10 2' az 33m cn_.
G Began 1o rise 12.30am on: 28th, by Sam 6 above pormal for 12 houzs.

flood flows through the railway bridge constriction has been included inthese
' - Damage: severe erosion in placas inc

to peak at 10 8" at 6pai and back to nosmal

Diamage: a lot anting dope earlier in eseasen

Recorded flood observasions G
20 Mat 42 5’above low mie :
8 May 42.7'6rise :
25 May 42 6'rise.
53ul 42 4'9rise.

22 Tul 42 39 rise
. 6 Feb 43 3'2"rise
.7 Feb 43 2'rise-

16 Feb 43 7'67rise

19 Jun'd3 4'6™rise

5 Sep 43 T'sise
8 8ep 43 3'ise
:19-Sep 43 2'6°rise
720 Sep 43 3'3"rise
25 Sep 4339

o T-Apr 44 4'ris
5 Aug 45 4'6'rise
4 Feb 46 7'3"tise
9 May'46 5'97rise

13 Aug 46 7'3'sis
ES Feb 47‘8’9"

24 Jun 4710 3"nse i

28 Jun 478'2xise
From Engincer's. momhly rcpon

Wed 25th and remained about 2'-4' p ustil Spmon 27Hh:

huding slumping of be beiowsmpbank:

From Engineer's flood, reporty:
:schatge of 37, 200 usecs based on the fevelat the
D 1. Gauge

Archive Table 18
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A63 23 May 1948: SSPHRBlO :

Only two ficods of greater valume ‘have occu

Dzscharge of 46, 800 cusecs esnma&ed ; :
reaehed peak at 8 am on Monday 23rd Ma ”
Dropped 6' by 8pm on the same day. Vohme estimated at 46, 800
CUSCCS

stopbank 'theTazta

‘Housing Block (850) the: freeboard was 3 ;

. 540) opposite Cemﬁed (Concrete 1ad)

7 developed well ..., Somewhat greater volsme than the flood of “1_915

| which ‘reached the greatest height of an fiond i in Lhe last 48 ‘years
; the 19

Vimmedmte repan‘s, onc

3948 d:d ot reqmre sm'ular expendzmte i

AB4: 28 Ocz 195} SSPHRB32&10 :
Flood: 9" rise, volume 32,200 cuseesx based on area af gauge h
velacziy of 9.5 fi/sec. No change in chann eondmons ket

AB5: 1952—1953 SSP}{RB 32 : ,
Undated rating ‘curve for Ewen Bndge date and derivatt

to 17/5/72 fiied. ‘Flood Frequency and Ratmg ‘Curves recorded for Ewen
Bridge (330), based on 10 year period 1941-51. ‘Hydrograph from Maoribank
Recorder (2270) for tlood of 7-10 Nov 1952 Ratmv Curve far Maonbank
Gaugm0 S!aﬁon filed.: : : ,

Flood gradlent of G. 0017 fram Ava Raﬁway Bmige, obtamed from earlxer

floods, brought up in dxscussmns on 1mpr0vemems to Biaek Creek (200—21(}) S

cuﬂet

A66: 21 Jul 1954: SSPHRB32 :ﬁ

Flood discharge calculation of 27, 200 cusecs, based on .= 0 03 v = 8 5 s

fifsec, area at gauge 3200 sq. @t

ABT:17-21 Feb 1635: SSPHP'332 SR Gl
Hydrograph record from Maoribank Gauging Station 22‘7{)) Peak dzscharge

of approx 45,000 cusecs on 20/2/55 Also recerded isa hydrooraph for :

“weir" (pzebably Kaxloke)

A68: 1955-1958: SSPI-{RBZZ o

Recorded flood observations. g
% May 35 a rise of 4':in one nour,
‘19 July 56 §'t0 10" rise. Discharge estxmaied 26 %0 Cusecs.
26-27 Nov 1957 76" rise. Estimated discharge 14, 080G cussecs -

14 Mar 58 9’ 3" rise at Maonbank (227@} Esamated dsscharge 39 000 i : 5
R ’ Pakuratahs funmin hxgher than i m 1%2

CUSECS,

A69: 28 May 1958 SSPHRBIZ

1931 and subsequent flood levels at the Meiimg Subs!aison (520} recorded ox

1931 ﬂocd - 104 73 ﬂ, I§39 ﬂood - 103 378

(gmuﬂd leveﬁ 101 g ﬁ)

AT70:13 Ean 196” SSPHRB32
‘Flood: 14’ rise at Ewen Bridge.
Approximately the same discharge as accu

20th E’ebruary }955 47 000 cusecs. :

’veiumes of shingle moved many chains of pmﬁectnv
protection destroyed, McLeod Street Area {1960} +
of protemve works conssructed m 1955 Hud’

(2130-2;50)

Volume about “10, 000 cusecs greater ‘than flood. of June:

roynes at Mabey ‘Road (760-800) - buﬂt of
contrete-2nd-brick blocks used for war-fime protection of petrol tanks.[Note::
flood of 37,000 cusecs in June’ 1947 caused large expend:mre TFlood of I une .

: ‘.3939 vaer i3 ft

.Larges& since December 1939 ﬁurahan Do

‘ Engmeer s Report and Descnptxon of Damage

unknown A if
record of floods in the period 4/7/41 to 7/10/52 and for the period 7/10/52"

- “Flood: levels at Upper Hutt Bomugh i

iz May 589'11" nse at Maonbank Esumated hasge 18 500 cusecs L
L : : __A73 17 Auv 19‘71 HIRBGENERAL

¢ 2310 May 1948 and

Propertie:

- Uppes Huti 2 houses in Cloaston Park Road (2180),:1 hous¢ in W:iiaw

- Grove (2040) a butchers shop in Meleod Street (1960). Al ecorded
that ‘in the 1955 flood’ approxxmateiy 17 bouses in the viciaity of °
'f"Longfenow ‘Tennyson and Cottle Streets (x760—1840) ‘were flooded
- above floor level, Since 1955 there had been some channel widening at
. the boitle neck above the Moonshine Bridge and behind Newton Street
{now Poet’s Patk 1780 1840)

£ 108 abeve normal for 10 hcur& '

Many chams of W!liev« bank pmtectmn

E “E};seharge 50 000 cusecs..

o destroyed... Erosion at the Eeﬁ bank, Upper Huti, where 2 deep channei -

©-developed,., This ‘chanuiel fiiled by machines and the right bank bedch |
“lowered.. Welr built on’left bank ‘at Maoribank.. Erosion -t north
o abutment “of bridge rcp:nred with nefted cratés.. Erosion in old channel
" pear ‘access :t0- Mr Price’s propeny ‘Further’ ‘erosion could have
undermined the stop‘bank ‘has since been backﬁﬂed “"Concrete biock
protection” of the new Wesiern ‘Huti Road sicod up Y well ‘aithoughona
3:1 batter....Flood debris was. cleared from the Silversirear, Pomare,
Melling and” Ewen’ Bridges...Opposite: the ‘Cat Park (Lower Hut) a
length of willow protection was destroyed and 10-15 . of berm eroded.
21 concrete biocks of S'ton each subsequenily placed...At Strand Park,
sand up to 12" deep deposxted AL Siadden Park sand up £0:2'6™ deep

In Upper H\m 5 ‘houses flooded at ‘che corner Of Shakespeare Ave and
Moonshme Road. The kmdcrganen in Thackeray St (1780) flooded. -

In Lmver Hutt several houses ﬂooded dug to pendmg in Ehe Okoum Stream
. dunng ﬂoodgame closure o 5 s :

A71: 26 Apr 1966 sspmsz

3.50zm. 124"

430 a.m, 132"
5.40a.m. 1407
610 am: 1471
6.30 a.m. 13° 6";

Kaitoke rainfali}38.3mm.in 24 hrs &:0 Sam
Wainei rainfzil220.4mm on 16/8/71
on 17/8/7 E (tz)tai ZZOmm)

,C S Hovey,

Archive Table 18: Flood Observations from 1924
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Project Reports

Part Two

PROJECT REPORTS

1903-1990

A summary and archive reference for each of
the major engineering works, and unique
minor works, which in total form the Hutt
River Flood Control Scheme.

Refer to figures in Appendix A for the location of the
works.  Project reports are indicated by the prefix
" PR " X
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No.

I

10.
i1,
12.
13,
14.

16.

17.
18.
1.

21,
22.
23.

Table of Contents : Project Reports

Bate

1501-03
19G6

1933

1956-57
1959-60
1960-61
1960-61
1962-64

1964

1964

1964-65
1964-65
1566-69
1965-66
1966-67

1966-71

1967
1867

1968,
1981-83

1969
1971-73
1972
1972

1972

1972
1972-73
1976
1986-81
1580-81
1981-86
1581-87
1981//1588

Project Reports

Description

Scheme for Conserving the Hutt River

Gear Island protective works contract
Stopbank raising Moera section

Stopbank raising Pipe Bridge to Ewen Bridge
Melling Diversion Cut - First Stage

Melling Diversicn Channel - Second Stage
Stopbank raising - Ewen Bridge (¢ Melling

New stopbank and stopbank raising north of
Melling Bridge

Melling Diversion Cut - Third Stage

Stopbank raising Melling Road to Miils Road
Haywards Settlement stopbank construction
Whalatiki Strect to Macribank stopbanking
Whakatiki Street to Heretaunga Goif Club stopbank
Flattening stopbank slope at Hutt Valley High School

Stopbank construction at the ¢rainage channel
near Gibbons Street

Channel realignment between Trentham Memorial
Park and the Silverstream Bridge

Channel alignment - Hudson Avenue

Hutt road channel realignment

Totara Park stopbanks

Stopbank construction - Boulcott to Mabey Road
Model study of the River Mouth

Maoribank Reserve drainage channel

Regrading drainage channel - Clouston Park
to Ebdentown Reoad

Regrading the stopbank - Boulcott Golf Club
Stopbank reshaping south of Melling Station
Okoutu Stream (Black Creek) Auxiliary Stopbank

Huit Valley main sewer river crossing Silverstream

Protection of State Highway 2 Embankment at Te Marua

Stokes Valley Stream outlet stopbank reconstruction

Wellington Golf Club - Heretaunga - river conirol works

Maoribank groynes and planting programme

Protection of stopbank and river bank Alicetown

181
182
183
184
185
186
187

188

150
193
194

185
197
198
199

200
201
202
263
204
206
208
210
2%l
212



48.

43,

1981, 1988
1983-84

1683/1984
1983/84

1984
1984-86
1984-8%
1984, 1956
1984-present
1985-86
1985-87
1985-88
1985-88
1989

1989

1550

1585-89

1687-8%
1984-87
1584-8%
1584

1928-1987

Te Marua river metal exiraction

Parkdale subdivision stopbank and associated
protection works

Concrete cycle track facility

Te Marua Golf Club private works for
bank stabilisation and protection

Stopbank repair at Woollen Mills (Moera)

Bank stabilisation trial - Estuary section

Totara Park bank protection and stabilisation
Pomare Bridge protection and bank stabilisation
Okoutu Stream outlet improvements

Bank stabilisation at the Ewen Bridge

Bank stabilisation - Harcourt and Haukaretu parks
Stopbank repairs at Croft Grove

Upper Hutt Bypass - river works

Ewen Bridge area temporary stabilisation works

Tree removal and stopbank reinstatement at
Ewen Park/Melling Reserve

Croft Grove point to Biack Creek Outlet bench
construction and rip-rap placement

Twin Bridges debris fences, Gillespies Road bank
protection and Akatarawa Bridge protection

Kennedy-Good Bridge protection wosks
Trentham Memorial Park bank protection work
Belmont (right bank) back protection work

Manor Park Gelf Course river berm and bank
protection

Recorded annual extraction volumes Huft River
1928-1987
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PROJECT REPORT 1
SCHEME FOR CONSERVING THE HUTT RIVER
Stopbanking from Section 38 at Boulcott to the Harbour
The first stopbanks built by the Hutt River Board, in response i a disastrous flood in 1898, They ran

from Boulcott to the Harbour on the left (east) bank and from Melling to the Harbour on the right (west)
bank.

Date: 1901-03

Plan Number: Rivers Control Series 13/21/1 and 2

File: Hutt River Board Minutes (held at LHCC Memorial Library)
Location: Refer Appendix A, figures 2-4

Historicat Chainage - §/B C/L
Right Bank 0 mi 0 chto 1 mi 26 ¢h
Left Bank O mi S chto 3 mi 30 ch

Current River Traverse - river C/L:
Right Bank 2020 m to 4034 m
Left Bank 350 m to Boulcott

Reasen for Initiation: In 1898 the largest flood for 38 years caused loss of life and major damage
in the Boroughs of Lower Hutt and Petone. Public pressure brought about
the election in 1899 of a pew Hutt River Board which immediately
commenced the process of making the Lower Hutt residential area safe
from flooding. An engineering consultant was selected on the basis of his
previous flood control work in Geraldine, South Canterbury and within
months a "Scheme For Conserving The Hutt River” was placed before the
Board. The Scheme involved stopbanking on the present stopbank
alignment (except for the left bank section rebuilt to accommodate the
approaches to the current Melling Bridge), from just south of the present
Melling Station to the Petone Stopbank on the right (west) bank and from
Hathaway Avenue to Seaview Road on the left bank. The design capacity
of the proposed floodway is not recorded, but was probably the estimated
discharge of the 1898 flood plus freeboard.

The original proposal showed the right bank stopbank passing to the west
of Gear Island (now the Shandon Golf Course) to leave it unprotected and
Petone protected only by its own stopbank. Following strong representation
from Petone the Hutt River Board was forced to delay and revise this
portion of the work to include Gear Island. In order to protect the island
it was necessary to block off the branch of the river to the west of the
istand, at additional cost. Most of the stopbank construction was carried
out from 1901-03. Gear Island was protected by a stopbank extension built
separately in 1906 and in the same year the Fourth Hutt Bridge was
replaced allowing the completion of the Scheme construction.

Design Capacity: Not recorded. Plans show the use of a varying freeboard (between 4 ft
(1.2 m) and 7 ft (2.13 m)) above the "largest known flood” - probably the
larger flood (of two) in 1898,

Designer: Laing-Meason and Fulton
Construction: John Thomas Jones, Pleasant Point
Supervisicn: Laing-Meason
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Construction Standards:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

Comments:

168

Not recorded

Shingle from adjacent river beaches was used because of its availability,
proximity and ease of excavation by the methods of the day. It is evident
that the Engineers considered the river gravels io be adequate for stopbank
filling because a well graded material (reasonable fines content) was
avatlable.

Photographs show horse and dray teams carried gravels to the stopbank
and provided compaction by hoof and wheel trafficking. Loading was by
hand shovel. One photograph also shows demountabie, gravel filled trays
being lifted from the drays and tipped using 2 steam engine. The material
was then presumably spread by hand.

1801 £400
1502 £9924
1903 £3926

Application declined.

Cross sections of the original stopbanks are shown on the following plans
for later stopbank raising works:

HRB 31/4: Stopbank Raising, Pipe Bridge to Hutt Bridge (Ewen
Bridge)

HRB 107: Stopbank Raising, Meiling Bridge to Pipe Bridge

HRB 126: Stopbank Raising, Melling to Mills Street
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PROJECT REPORT 2

GEAR ISLAND PROTECTIVE WORKS CONTRACT

A stopbank and associated works to protect Gear Island from flooding in the Huit River

Date:

Plan Reference:

File:

Location:

Reason for Initiation:

Design Capacity:

Besigner:

Construction:
Supervision:
Construction Standards:

Construction Materials:

Construction Equipment:

Subsidy:

Comments:

Project Reports

1906

Plans identifieé as RC 13/5 (Wellington Regional Council Rivers
Department)

HERB Minutes (held in LHCC Memorial Library)
Refer Appendix A, figare 3.

Historical Chainage - 8/B C/L
Right Bank 1 mi 26 ¢h to 2 mi {5 ¢k

Current River Traverse - river C/L:
Right Bank 1036 m t0 2020 m

The stopbank was the final section of the first Hutt River stopbanking
Scheme. Refer Project Report 1.

The already completed secticn of stopbank was continued downstream
from Wakefield Street on the current 1990 stopbank alignment to the
Estuary Bridge. Drainage from the Dead Arm of the Hutt River {old
western channel) blocked off in 1901, was provided by a triple barrel
concrete culvert under Waicne Street. The culvert is still functioning.

Not recorded. Plans show 7 ft (2.13 m) above the "largest known flood’
- probably the larger flood (of two) in 1898.

Meason and Fulton

Iohn Thomas Jones, Pleasant Point
Meason

Not recorded

As for the 1901-03 works, shingle from adjacent river beaches was used
because of its availability, proximity and ease of excavation by the
methods of the day.

It is evident that the Engineers considered the river gravels to be adequate
for stopbank filling because a well graded material (reasonable fines
content) was available.

Although construction methods for this work are not recorded it 18
assumed that the horse and dray teams used to consiruct the original
stopbank were used again here to carry gravels to the stopbank and
provide compaction by hoof and wheel trafficking. The drays were Ioaded
by hand,

None

Refer also to Plan Nos RC 13/21/1, 13/21/2.
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PROJECT REPORT 3
STOPBANK RAISING MOERA SECTION

Stopbank raising on the left bank only at Moera

Date: 1933

Plan Number: HRB 33/2

File: SSPHRB6 (Engineer's file)
Location: Refer Appendix A, figure 3.

Historical Chainage - S/B C/L:
left Bank 1 miOGchto 1 mi 29c¢ch

Current River Traverse - river C/L:
Left Bank 1350 m to 1980 m

Reason For Initiation: Although the first Hutt River stopbanks (1901-03) were never breached by
fiood waters, floods in 1915 and 1931 came close to overtopping the
banks. Although few technical records from this period survive, it appears
certain that the early Hu#t River Board intended to protect Hutt residents
against the maximum possible flood.

A scheme to raise the original stopbanks was proposed in 1931, based on
providing z freeboard of 4 £ (1.2 m) above the 1931 flood. It was found
necessary to raise the stopbanks from the Estuary Bridge to the Hutt
(Ewen) Bridge by 1 to 2 ft (360-600 mmj.

The work carried out in 1933 represented only about 1/4 of the 1931
proposal. At the request of the Unemployment Board the Hutt River Board
reluctantly modified their proposals so that they could be undertaken by
hand. It is assumed that the most appropriate section was selected for the
first stage. It is not clear why the work was not continued. Possibie
reasons are Hutt River Board disinterest and the easing of the depression.

Design Capacity: 1931 flood (approx 59,000 cusec (1666 cumec)) level + 4 ft (1.2 m)
freeboard.

Designers Seaton Siadden and Pavitt

Construction: Unemploved Relief Workers

Supervision: Seaton Stadden and Pavitt

Construction Standards: Ng construction details are recorded.

Construction Materials: Graded river gravels from Jorgensen's bend, then a closed bend in the
: river, and now the outlet channel of the Ckoutu Stream (Black Creek).
This material was used because of its availability, proximity and ease of
excavation by hand. It is evident that the Engineer considered the river
gravels to be adequate for stopbank filling because a well graded material

(reasonable fines content) was available.

Censtruction Equipment:  The Engineer's records refer to four horse and dray teams which, as for

eariier constructions, would have been Ioaded by hand and were probably
also unloaded by hand on this job.
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Cash Flow:
Subsidy:

Comments:

Project Reports

Compaction was probably expected to be effected by hoof and wheel
trafficking. However, it is not known o what degree benching and
stripping of topsoil and vegetation were carried out.

Not recorded

Unemployment Board paid wages only.

Cross sections of the original stopbank raising proposal are shown on Plan
No. HRB 21/4, from which Plan No. HRB 33/2 was derived.
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Plate 90: 1956 photo showing the extent of the origin
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PROJECT REPORT 4

STOPBANK RAISING PIPE BRIDGE TO EWEN BRIDGE

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Construction:
Supervision:

Construction Standards:

Ceonstruction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

Commenis:

Project Reporis

1956-57

HRB 48/3

SSPHRE72

Refer Appendix A, figure 2-3.

Historical Chainage - S/B C/L:
Right Bank 0 mi 50 ch to 2 mi 06 ch
Left Bank O mi 48 ch to 2 mi 04 ¢b

Current Traverse - river C/L:
Right Bank 830 m t0 3105 m
Left Bank 800 m 10 3140 m

This stopbank raising work was the first stage in the Huft River Flood
Contro! Scheme of the 1950s jointly promoted by the Public Works
Department and Hutt River Board, and by the Local Councils affected.
Refer to Chapter 6 and Archive Table 16.

100,000 cusecs (2825 cumecs) with 2 ft (660 mm) freeboard.

Seaton Sladden and Paviit

Mr A C Willis with Gaynor Transport Ltd and Olsen Earthworks Ltd
Seaton Sladden and Pavitt

Construction was to the standard Seaton Sladden and Pavitt specification
(see file 72). This required:

(1) Compaction in horizontal layers not exceeding 12 inches (300 mm)
foose depth.

(2) Bach layer separaiely consolidated as evenly and densely as possible
by operating and distributing construction plant.

(3) Top and batter of the existing embankment tc be scarified.

The Contractor's letter of intention submitted with the tender indicates the
intention to use material from the Public Works Dept quarry at Gracefield
(probably weathered greywacke). Shingle from the River at Melling was
also to be used but "reserved for wet or soft spots in foundations and for
keeping access roads open.”. Ministry of Works files refer 10 removal of
material from the Ministry of Works Gracefield Quarry for stopbank
construction, free of charge.

From the tender, the foliowing list of plant was to be on site during the
works: Caterpiliar diesel traxcavator, Carryall 6.5 cu. yd, 8-9 ton roller,
5, 6 and 8 yd trucks, Grader, Tracked loaders/dozers

1956 £17,000
1957 £40 869
1fort

Land claims of £28,777 incl. sclicitors, etc.
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Plate 91: 1956 stopbank works in progress.
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PROJECT REPORT 5
MELLING DIVERSION CUT : FIRST STAGE

A realignment of the Hutt River at Melling o remove an incised S bend

Date:
Plan Number:
File:

Location:

Reasen for Initiation:

Project Reports

1659-66

HRB 102

SSPHRB17

Refer Appendix A, figure 4.

Historical Chainage - $/B C/L:
Right Bavk 2 mi 77 chto 3 mi 7.5 ch
Left Bank 3 mi 11 chto 3 mi 20.5 ¢h

Current River Traverse - river C/L:
4580 m¢o 5000 m

This work was a pilot cut, 50 £t (15 m) wide, on the western side of the
proposed 1904 "Ultimate River Aligoment”. The cut was first proposed in
1940, following the 1939 flood, but could not be made until LHCC had
replaced the Melling suspension bridge with a bridge that spanned the full
waterway on the Ultimate Channel Alignment,

The cut was proposed because of;

(1} Erosion on the outsides of the two bends and the ongoing cost of
protection, described by the Hutt River Board Chairman as a cost
which "...probably ran into tens of thousands of pounds.” Evening Post 25

November 1953,
(2) Danger to the stopbank.
(3} The need o comply with the "Ultimate Channe! Alignment”,
(4) To reduce ficod levels.

(5) To allow the free movement of bedload through the river system and
0 prevent aggradation upstream of Meliing.

A preliminary plan for the Melling Cut was put o the Board by its
Hagineer in 1951 - refer to Plan No. HRB 89. The Engineer noted that the
channel downstream of the Melling Bridge had been deepened and
increased in capacity over many years by planned shingle extraction and
river training, however, a steep bed gradient through and immediately
above the proposed cut area indicated a very large volume of shingle
“perched” above the Melling "S" bend. The Engineer believed that an
immediate opening of a full width cut would allow massive shingle
movement downstream during a flood, with a possible serious reduction
m the capacity of the downsiream section.

From an Evening Post aniicle, 2 December 1953, the river bank,
presumably east baok immediately downstream of the Melling (suspension)
Bridge approach, was eroded to within feet of the stopbank.

From an Evening Post article, 8 December 1953, the Hutt River Board
Engineer considered that a significant threat of flooding existed - probably
from stopbank breaching. He therefore proposed that the cut proceed in
stages, starting with a relatively high level pilot cut, to place some control
on shingle movement and allow assessment of the extent {0 which
deposition would occur in the sbandoned channel areas.



Plate 92: 1955 Flood showing the restriction formed by the Melling bend.

Design Capacity: The minimum considersd necessary based on the experience of scour
mduced diversion development,

Designer: Seaton Siadden and Pavin
Construction: M L Daly, 138 Martin Square, Upper Hutt

The pilot cut was made through an S bend upstream of the position of the
present Melling Bridge., It was intended that the pilot cuf, once made,
would deepen sufficiently over two 1o three years o dewater the general
area and enable the main cut to be completed more easily. Excavations
through the downsiream portion of the cut were made in a solid clay. A
Public Works Department representative commented that "The material is
mostly toughish clay and it seems essential either o excavate gullets
through the cuts well below low water level or 0 loosen the botiom of the
cuts with explosives, these would probably have (o be shot several times
at intervals.” T H Nevins, 22 December 1938 (MOW file 56/2880060)

The cut was delayed for about two years after the completion of the new
Melling Bridge to enable the formalities of legal closure of the old Melling
Road (approach fo the old bridge) to be made, and the old bridge to be
removed.
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Supervision:

Construction Equipment:

Cash Flow:

Subsidy:

Project Reports

Excavated clay was trucked to Taita and spread in a low area to the west
of Taita Drive, near Mabey Road. Gravels were stockpiled for later use
in filling the old river channel.

During the contract an additional 25 ft widia was added to the cut. Five
thousand cu. yd of this material was stockpiled on site. Three thousand
cu. yd was remoeved to fill at Taita Drive. A netted boulder weir was built
at the apex of the eastern S bend {o encourage deposition of bed material
and filling of the old channel.

Seaton Sladden and Pavitt

Neot recorded, however, an old photograph m Ministry of Works File
96/298000 shows a dragline excavating one portion of the piiot cut,
apparently in gravel.

1959

£9,560

1660

£3,142

Land purchase of £10,238 required

1fori
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PROJECT REPORT 6

MELLING DIVERSION CHANNEL : SECOND STAGE

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Censtruction:
Supervision:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

178

Widening of the Melling Diversion Cut

1960-61

HRB 102 and 113

SSPHRB17

Refer Appendix A, figure 4.
Historical Chainage - 8/B C/L:

Right Bank 2 mi 77 ch to 3 mi 7.5 ¢h
Left Bank 3 mi 11 ch to 3 mi 20.5 ch

Current River Traverse - river C/L:
4500 m to 5000 m

The pilot cut, opened as Stage One of the Melling Diversion Cut, was o
have been left to develop for two to three years. However, the decision
was made within about one year to widen the cut because of:

(1) The slow rate of siltation of the old channel.

(2) Difficulty in maintaining the weir (built in the old channel to promote
siltation).

The chamnel was widened a further 60 ft (18.2 m) to make a total width
of 135 ft (41 m).

Excavated material was deposited in the old channel upstream of the weir.
N/A

Seaton Sladden and Pavitt

V A Draper and Company Ltd

Seaton Sladden and Pavitt

22,000 cu. yd removed

Not recorded: probably Dragline.

1960 £2,000
1961 £2.118
1 forl
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PROJECT REPORT 7

STOPRANK RAISING - EWEN BRIDGE TO MELLING

Raising of the original stopbanks, built 1901-03 tc conform (o the

Date:
Plan Number:
File:

Location:

Reason for Initiation:
Design Capacity:
Designer:
Construction:

Supervision:

Construction Standards:

Construction Method:

Construction Materials:

Project Reports

Hutt River Flood Controt Scheme of 1945

1960-61

HRB 107, HRB 73

SSPHRBS56

Refer Appendix A, figure 3-4,

Historical Chainage - §/B C/L:

Right Bank 2 mi 4.7 ch to 2 mi 71.0ch

Left Bank 2 mi 7.3 ch to 2 mi 57.7 ch

Current River Traverse - river C/L:

Right Bank 3060 m to 4370 m

Left Bank 3060 m to 4200 m

Part of the 1950s Scheme Review works.

100,000 cusecs (2825 cumecs), phus 2 ft (600 mm) freeboard.

Seaton Sladden and Pavid

R Seville Ltd

Seaton Sladden and Pavitt

Standard SSP Specification (see file SSPHRBS56) and Project Report 4.
The work included raising of stopbanks, comstruction of reinforced
concrete flood walls upstream of the Ewen Bridge and extension of
stormwater pipes. New r.c. walls on the east and west banks were built {0
Plan Ne. HRB 73.

East Bank:

Low stone wall 55 m long from Ewen Bridge to car park. R.C. flood wall
to varying height alongside old wall. R.C. toe wall to retain city side of
stopbank up to Melling Bridge.

West Bank:

New r.c. wall 90 m long alongside old wall. On the east bank, from 2 mi
48 ch to 2 mi 70 ch, the stopbank was moved toward the river by between
20 ft and 80 ft (6 to 25 m) to permit the extension of Rutherford Street
from Queens Drive through to Daly Street.

West Bank:

2 mi09 chio 2 mi 64 ch - 28,000 cu. yd site material (silt and shingle)
2 mi64chto2mi7lch - 4,000 cu. yd "rotien rock”

EBast Bank:

2 mi 15.68 ch to 2 mi 23.27 ¢h - 3,900 cu. yd silt and shingle
2 mi 23.27 ch to 2 mi 36 ch - 8,000 cu. yd rotten rock

179



Plant Used:

Cash Flow:

Subsidy:

189

2 mi 36 ch to 2 mi 46.75 ch - 5,000 cu. yd rotten rock
2 mi 46.75 ch to 2 mi 55.91 ch - 9,000 cu. yd silt and shingle
7 mi 72.92 chto 3 mi 2.34 ch - 2,800 cu. yd siit and sand

Euclid S-7 moterscraper (ref: letter 29/4/60 from Clyde Engineering to
Seaton Sladden and Pavitt)

1966 £22,160
1961 £27,908
ifortl
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PROJECT REPORT 8

NEW STOPBANK AND STOPBANK RAISING NORTH OF MELLING BRIDGE

Raising of the existing stopbank from Taita to Fraser Park and new

Bate:
Pilan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:

Construction:
Supervision:
Construction Standards:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

Project Reports

stopbanking from Fraser Park to Mabey Road

1962-64

HRB 117

SSPHRBIS

Refer Appendix A, figure 3

Historical Chainage - 8/B C/L:
Left Bank S mi 10 ch to 7 mi 31.5 ch and extension to 4 m 55 ¢k

Current River Traverse - river C/L:
Left Bank 8,050 mto 11,620 m

Tn 1944 a low stopbank was built by the Public Works Departmment on
behalf of the Department of Housing to protect the Taitza Housing Block.
Construction of housing in the block was just commencing. The original
stopbank was built of river gravels, generally on the existing siopbank
alignment, but slightly further inland in parts. It appears from file
correspondence and reports that the nank and earthworks for the housing
block were in part designed to bleck a potential overflow path from the
river onto the valley floor, possibly near the present intersection of Taita
Drive and High Street. The bank was later raised to 6 ft {1.83 m) above
the gradient of the 1948 flood (47,000 cusecs (1327cumecs)) and extended
300 ft (91 m) further south. In 1962 the stopbank was again raised by
about 2 ft (600 mm) as part of the Hutt Scheme Review and was extended
south to vicinity of Mabey Road.

100,000 cusecs (2825 cumecs)

Seaton Sladden and Pavitt

V A Draper and Company Lid

Seaton Sladden and Pavigt

Standard SSP Specification, see Project Report 4.
Smii0chto7mi3l.5ch

Borrowed fill from river berm - 20,000 cu. yds
Other borrowed fill - 63,000 cu. yds

(referred to in the specification as being available "from the hill face
alongside Pomare Railway Station..").

5mi 10 chto 4 mis55ch

Borrowed §ill from river berm - 22,000 cu. yds

Other borrowed fiil - 10,800 cu. yds

Toader, 2 x D6 dozers, 3 trucks - 6 cu. yd no record of roller

1862 £54,000
1963 £8,060
1964 £698

Land acquisition of £7,000

1fori
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PROJECT REPORT 9

MELLING DIVERSION CUT - THIRD STAGE

Widening of the Melling Diversion Cut to desiga width

Pate:
Plan Number:
File:

Location:

Design Capacity:
Designer:
Construction:
Supervision:

Construction Materials:

Construction Equipment:

Cash Fiow:

Subsidy:

1964

HRB 102, 113, 133
SSPHRB17

Refer Appendix A, figure 4.

Historical Chainage - S/B C/L:
2mi77chic3mi7ch

Current River Traverse - river C/L:
4500 m to 5000 m

100,000 cusecs (2825 cumecs)
Seaton Sladden and Pavitt
V A Draper and Company Ltd
Seaton Sladden and Pavitt

25.000 cu. yds of material was removed from the downstream of the two
bends and placed as fill in the Milis Road stopbank raising and in filling
the old channel. The total bottom width of the channe! was then 205 £t (62

mj.

It is probable that the cut was carried out in order to win material to
completely close the ofd channel, and to remove tough clay from an
apparently limited area: it appears that the upstream pilot cut was in
gravels and developed with less requirement for excavation.

17RB and 19RB draglines - 0.75 cu. yd. Four trucks,

£5507

Not recorded but probably 1:1 as for stages one and two, and other
Scheme Review Waorks.
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PROJECT REPORT 10

STOPBANK RAISING MELLING ROAD TO MILLS ROAD

Raising of the original (1991) stopbank to meet Scheme Review standards

Date:
Plan Number:
Fiie:

Location:

Reasen for Initiation:
Design Capacity:
Designer:
Construction:

Supervision:

Construction Standards:

Construction Materials:

Plant Used:

Cask Flow:

Subsidy:

Project Reports

1964

HRB 120

SSPHRB109

Refer Appendix A, figure 4

Historical Chainage - 8/B C/L:
LeftBank 3 midchto3mi 19c¢ch

Current River Traverse - river C/L:
Left Bank 4650 m 10 4530 m

Scheme Review works

100,000 cusecs {2825 cumecs), plus 2 ft (600 mm) freeboard.
Seaton Sladden and Pavitt

V A Draper and Company Ltd

Seaton Sladden and Pavitt

Not retained on file. However, it is assumed that a standard specification
was used. See Project Report 4.

Cut and fill from existing stopbank, 1,200 cu. yds. Borrowed fill from
stage 3 of the Melling Diversion Cut (ref: letter E M Sladden to District
Cormissioner of Works 11/12/63) 8,200 cu. yds.

Not recorded

£5,400

1 forl
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PROJECT REPORT 11

HAYWARDS SETTLEMENT STOPBANK CONSTRUCTION

Extension of an existing stopbank to protect Ministry of Works housing in the Haywards Settlement

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:

Designer:

Construction:
Supervision:
Censtruction Standards:

Construction Materials:

Construction Equipment;

Cash Flow:

Subsidy:

184

1964-65

HRB 106

SSPHRE73

Refer Appendix A, figure 5.
Historical Chainage: Neot given.

Current River Traverse - river C/L:
Right Bank 11,500 m to 12,820 m

Construction of stopbanks was proposed by the Ministry of Works in 1958
to protect a planned extension to the Ministry of Works housing area at the
Haywards Settlement. The proposed stopbank was to be a northern
extension to an existing stopbank, built by the Ministry of Works,
protecting the earlier southern housing block. In 1961 it was proposed by
the District Commissioner of Works that the Hutt River Board should "...
embody (the stopbank) in the existing stopbank system and share in the
cost of the work ..." and this was agreed by the Board. The financial basis
for this agreement is not recorded.

According to a personal comment by E M Sladden (Engineer to the Hutt
River Board) dated 10/9/70, on the above file, the stopbank was built with
3 ft 6 in (1.05 m) freeboard above the (recorded) grade line of the (70,000
cusec) 1939 flood. There is no record as to why the design capacity of
100,000 cusecs, then the standard for other parts of the Hutt River
Scheme, was not used. However there is a comment on file that due to
river bed lowering since the (70,000 cusec) 1939 flood the channel
capacity at Haywards would exceed 70,000 cusecs. It is noted that the
northern section of the Haywards stopbank is over a metre higher than the
stopbank at the mouth of the Stokes Valley Stream, which was designed
in 1980 for a one metre freeboard above a 2124 cumec (75,000 cusec)
discharge.

Seaton Sladden and Pavitt

C A Willis

Seaton Sladden and Pavitt

SSP Specification - refer Project Report 4

Approved clay or rotten rock obtained from either Horokiwi Quarries Ltd
or from the Lower Hutt City Council refuse tip at Wingate.

Caterpillar D6 bulldozer, 3 cu. yd Euclid Ioader, Case 450, Caterpillar
966 loader, Trucks (6 cu. yd)

£36,660

1for1
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PROJECT REPORT 12

WHAKATIKI STREET TO MAORIBANK STOPBANKING

Construction of a new stopbank from the street now known as Masefield Street
to Maoribank: and the first stage of the Scheme Review in the Upper Vailey.
Originaily known as the Whakatiki Street o Maoribank Stopbanking, but
extending from present day Masefield Street (© Maoribank

Date:

Plan Number:

File:

L.ocation:

Reascn for Initiation:
Design Capacity:
Designer:
Construction:

Supervision:

1964-65

HRB 118

Other relevant plans:

HRB 126 - Diversion Channels

HRB 167 - Macribank Drainage Channel

HRB 161 - Regrading Drainage Channel, Clouston Park to Ebdentown
Road

HRB 144 - Stopbank Construction at Drainage Channel near Gibbons
Street

SSPHRBI111

Refer Appendix A, figure 8-9.

Historical Chaimage - /B C/L:
Left Bank 12m 70 chto 15 m 16 ch

Current River Traverse - river C/L:
Left Bank 19,870 m 10 24,200 m

Scheme Review Works

100,000 cusec (2825 cumecs), + 2 ft (600 mm) freeboard
Seaton Sladden and Pavitt

Green and McCahill Contractors Led

Seaton Sladden and Pavitt

The stopbank was constructed of river gravel, with a clay capping 1 fi
(300 mm) thick and a 6 in (150 mm) topsoil layer. Compaction standards
are not recerded. Materials were obtained from the diversion channel
opposite Hudson Avenue (124,000 cu. yds), from the drainage channels
(8,000 cu. yds), and included clay capping (over river shingle), 27,500 cu.
yds and topseil, 13,700 cu. yds.

Construction Materials:

Construction Machinery:  38RB dragline, 2 DW21 motorscrapers of 22.5 cu. yd capacity

Cash Flow: 1564 £46,856
1965 £22,854
Miscellaneous iems £5342

Subsidy: 2 Government to 1 local share
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PROJECT REPORT 13

WHAKATIKI STREET TO HERETAUNGA GOLF CLUB STOPBANK

Second stage of stopbank construction for the upper valley section of the Hutt River Scheme
from the street now known as Masefield Street to the Wellington Golf Club. Originally known as
the "Heretaunga Goif Club to Whakatiki Street Stopbank”, but extended south from

Date:
Plan Number:
File:

Location:

Reason for Initiation:
Design Capacity:
Designer:
Construction:

Supervision:

Construction Standards:

Construction Materials:

Plant Used:

Cash Flow:

Subsidy:

186

the present day Masefield Street

1966-69

HRB 124

112

Refer Appendix A, figure 7-8.

Historical Chainage - S/B C/L:
leftBank im Scht 12 m 70 ch

Current River Traverse - river C/L:
Left Bank 17,250 m to 19,870 m

Scheme Review Works

100,000 cusec (2825 cumecs), plus 2 £t (600 mm) freeboard

Seaton Sladden and Pavitt

Green and McCahill Contractors Ltd

Seaton Sladden and Pavitt

SSP Specification - see Project Report 4.

“... approved clay and rotien rock ..." supplied by Downer and Company
Ltd from a site on the Moonshine Road approximately 400 m beyond the
Moonshine Bridge (178,000 cu. yds); from drainage channel excavations
(43,000 cu. yds); from "... near the end of Whakatiki Street..” (8,000 cu.
yds) speil - type unrecorded - previously dumped at the site.

Not recorded but probably as for the previous Upper Hutt stopbank
contract.

1966 $54.550
1867 $31,660
1868 $69,306
1965 $2,060

$30,154 paid in land compensation

2 Government for 1 iocal share
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FLATTENING STOPBANK SLOPE AT HUTT VALLEY HIGH SCHOOL

Flattening of the city side slope of the stopbank adjacent to the Hutt Valiey High School

Date:
Pian Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Diesigner:

Construction:
Supervision:
Construction Standards:

Construction Materials:

Censtruction Equipment:

Cash Flow:

Subsidy:

Project Reports

PROJECT REPORT 14

1965-66

HRB 141

SSPHRBI116

Refer Appendix A, figure 3

Historical Chainage - S/B C/L
LeftBank 1m39chto im63ch

Current River Traverse - river C/L
Left Bank 2160 m to 2600 m

The stopbank through this area had originally been built with 1.5:1 batters.
The 1950s Scheme Review cailed for all batters to be 3:1 on the river face

and 2:1 on the outer face (where feasible).

N/A

Seaton Sladden and Pavitt

W G Kells Lt

Seaton Sladden and Pavitt

Not retained

4,900 cu. yds of "approved clay or rotien rock”
Not recorded

$2865

Not recorded
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PROJECT REPORT 15

STOPBANK CONSTRUCTION AT THE DRAINAGE CHANNEL NEAR GIBBONS STREET

An auxiliary stopbank to improve outlet conditions for the drainage channel discharging
at Gibbons Street. Pipes under the main stopbank had been laid previously under

Date:
Plan Number:
File:

Location:

Reason for Initiation:
Design Capacity:
Designer:
Censtruction:
Supervision:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

188

the main stopbank construction contract

1966-67

HRB 144

SSPHRB120

Refer Appendix, figure 8
Historical Chainage; not assigned

Current River Traverse - river C/L
Left Bank 21,320 m to 21,640 m

Part of Scheme Review works.

To the 100,000 cusec flood level of the main stopbanks.

Seaton Sladden and Pavitt

Green and McCahill Contractors Lid

Seaton Sladden and Pavitt

Cut to fill from existing channel 1,600 cu. yds. Borrowed fill (unspecified
but probably river gravel)18,700 cu. yds. Material (unspecified but
probably clay) over channel slopes 500 cu. yds. Topsoil 1500 cu. yds

Not recorded

$8025 in 1966
$2800 in 1967

Not recorded but probably 2:1 as for the main stopbanks.
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PROJECT REPORT 16

CHANNEL REALIGNMENT BETWEEN TRENTHAM MEMORIAL PARK
AND THE SILVERSTREAM BRIDBGE
"The Silverstream Cut”

Realignment of the river channel and training works, from the Wellington Golf Club
to the Silverstream Bridge. Part of the Upper Valley Flood Control Scheme

Date: 1566-71

Plan Number: HRB 148, HRB 155

File: SSPHRB127

Location: Refer Appendix A, figure 7

Current River Traverse - river C/L
14,600 m to 17,360 m

Reason for Initiation: During the 1950s a proposal to extend the Western Hutt Motorway (State
Highway 2) beside the Hutt River, north of the Silverstream Bridge, was
considered in conjunction with the propesed River Control Scheme. A road
alignment west of the Hutt River up to the Moonshine Bridge and east of
the River to Maoribank (as now in place) was proposed and land for the
scheme was purchased by the National Roads Board.

At that time, the Huit River through the Upper Valley, was generally in
private ownership, and was not controlled according to any specific
scheme. Localised bank stabilisation and river training works were carried
out by the Public Works Department and Hutt River Board, mainly on
behalf of the Upper Hutt Borough Council and private landowners. The
risk of flooding was recognised and was dealt with in part by small,
private stopbanks which appear to have been constructed to mainly prevent
scour and deposition.

The Public Works Departmeni had begun the purchase of land for the
Upper Hutt section of the Hutt River Scheme in 1947, making provision
to acquire sections in Newton Street (west of Shakespeare Street and
upstream of the Moonshine Bridge. The Newton Street subdivision had
proved to be seriously floodable, despite a stopbank built by the developer
at i¢s upstream end.

In the early 1960s it was expected that the State Highway 2 River Road
would be extended within a short time and provision for it had therefore
been included in the Upper Valley Scheme works. Prelimipary river
straightening and training works, the "Silverstream Cut”, were carried out
concurrently with the commencement of stopbank coasiruction beiween
Maoribank and Masefield Street, as scheme works.

Design Capacity: To match the hydraulics of the adjoining reaches.

Designer: Seaton Sladden and Pavitt

Ceonstruction: Hired plant - various contractors

Supervision: Seaton Sladden and Pavitt

Comments: The work involved straightening the river, which fay in an inverted "S"

swinging toward the Wellington Golf Club in the east and then crossing
over to lic against the Western Hills upstream of the Silverstream Bridge.
The river works, carried out by the Hugt River Board and subsidised by
the National Roads Board placed the river in its "Ulitimate Controlied
Alignment”, an alignment established by the Hutt River Board in 1952.
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The works involved excavation of a design channel of trapezoidal cross
section, removal of gravels o fifl old meanders; and bank protection. Bank
protection was achieved by retards formed from about eight tethered 2
tonne concrete blocks, perpendicular to the channel centre line. The
retards held down wire cables 1o which willow poles and fascines were
tied. "Boulsters” i.e., stone filled netting "sausages” were also used for
weighting the willow fascines.

The “Sitverstrearm Cut® survived in a reasonably functional although
deteriorated form until 1984, when it was replaced by the River Works for
the Upper Hutt Bypass, refer Project Report 45. Significant deterioration
occurred between 1970 and 1984 due to:

(1) Heavy river attack in the years 1976 to 1982,

(2) Lack of maintenance fanding from the National Roads Board (and
conseguently the Wellington Regional Water Board/Wellington
Regional Council who were not prepared to commit regional funds if
the principal beneficiary (National Roads Board) was not prepared (o
contribute) following the end of the previcusly agreed maintenauce
peried in 1976,

(3) A lesser degree of siltation in old meanders than expecied, causing a
diversion of high velocity ficod flows through and arcund bank
protection works with consequent damage fo these wWorks.

(4) Removal of gravel from the old channel by the Ministry of Works
and Development for road filling,

In 1984 the designers of the Upper Hutt Bypass River Works revised the
philosophy, of river stabilisation between Maoribank and Silverstream and
the original works on the right bank were completely replaced. Rermnants
of the left bank works remain.

Plate 93: Closing the channel to direct water through the first stage, Nov 1963,

Hal 3 .

o Post neg. C11328.
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Construction Materials: 1110 concrete blocks: 30,000 cu. yds of gravel stockpiled for State
Highway 2 upgrading south of Silverstream; 33,000 cu. yds of gravel
stockpiled in the old channel for later use in the propesed motorway north
of Silverstream: excavation of unsuitable material, probably silt and sand,
stockpiled on Wellington Golf Club land near the river.

Cash Flow: $11,283 in 1966/67
$15,653 in 1967/68
$31.462 in 1968/69
$43,282 in 1969/70
$75,416 in 1970/71

Subsidy: 2 Government (SC and RCC) to 1 Iocal share on 45 percent of the cost of

the works. The remaining 55 percent funded by the National Roads Board
with no local share levied.
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Plate 94: Aerial view of the combined first and second stages of the Silversiream Cut.
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PROJECT REPORT 17

CHANNEL ALIGNMENT - HUDSON AVENUE

Date: 1867

Plan Number: HRB 156

File: SSPHRBI132

Location: Refer Appendix A, figure 8

Current River Traverse - viver C/L
22,050 m to 22,640 m approximately
(from opposite Willow Grove to opposite Ebdentown Road)

Reason for Initiation: The cut was carried out through a central shingle bar to divert the River
away from a point of attack on the left bank. Erosion at this point was
threatening the stopbank opposite Hudson Ave.

Designer: Seaton Sladden and Pavitt

Construction: Feast Contractors Led

Supervision: Seaton Sladden and Pavitt

Construction Materials: 34,250 cu. yds of shingle excavated and placed in low areas in the river

bed on the river side of the stopbank (left bank). Forty-eight concrete
blocks salvaged and replaced.

Cash Fiow: $§7655

Subsidy: Not recorded.
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PROJECT REPORT 18

FASTERN HUTT ROAD CHANNEL REALIGNMENT

Realignment of the Hutt River channel south of Stokes Valiey for

Date:
Plan Number:
File:

Location:

Reascn for Initiation:

Designer:
Constructed By:
Supervised By:

Construction:

Ceonstruction Equipment:
Cash Flow:

Subsidy:

construction of the Eastern Huit Road

1567

HRB 142 {(not found)

SSPHRBI1S

Refer Appendix A, figure 6

Current River Traverse approximately 12,000 m to 12,200 m
Constraction of the four lane extension of the Eastern Hutt Road from
Pomare to Stokes Valley required an encroachment of some 20 ft (6 m)
into the Hutt River.

Seaton Sladden and Pavitt

Camerons Carrying Company Ld

Seaton Sladden and Pavigt

The river channel was realigned 20 ft (6 m) toward the Manor Park Golf
Course, with excavation of 15,700 cu. yds of gravel from the right bank.
Although it is not recorded, it is probable that the excavated material was
used in filling under the new road.

Bank protection was constructed, including placement of quarry forkings
on the left bank, 24 ch (480 m) of willow and cable protection (probably
on both banks) and 20 tethered concrete blocks.

Not recorded

$6200 in March 1967

No record
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Dates:

Plan Number:

File:

Location:

Reason for Initiztion:

Design Capacity:

Construction:

Project Reports

PROJECT REPORT 19

TOTARA PARK STOPBANKS

The Totara Park stopbanks, constructed in three stages,
commencing in 1968, 1981 and 1983 respectively

Stage 1 1968, Stage 11 1981, Stage I 1983,

Stage I plans in Upper Hutt City Council Files 323/3/160
Stage 11 Truebridge Caliendar Beach Ltd 73/10
Stage III refer Truebridge Callendar Beach Lud

WRWB 8/7/13 and UHCC Files 323/3/160
Refer Appendix A, figure 9

Current River Traverse - river C/L
Stage 1 22,4403-23,140 m

Stage 1T 23,140-24,680 m

Stage T 24,680-25,230 m

Stage ome consiruction, from the western (downstream) end to the
Maoribank Bend was constructed by the Totara Park Development
Company, designed by Rayward and Gilkison Lid (surveyors and
consultants to the developers) to meet the requirements on the
subdivisional development by the Hutt County Council which mcluded:
"Production of a satisfactory assurance from the Hutt River Board that the
work (the company) proposes to carry out along the east and south
boundaries of the property will be sufficient tc protect from flooding the
area comprised in the scheme pian to the same extent as the case on the
south side of the Huti River.”

100,000 cusec (2825 cumecs)

The Hutt County Council was requested by Truebridge Callender Beach
Ltd to accept a bond on uncompleted stopbank works in October 1968 and
i furn requested that the Huit River Board ".. provide an assurance that
the areas are adequately protected from flooding.” The Hutt River Board
provided a plan (copy heid on file Wellington Regionat Water Board
8/7/13) showing the area considered to be protected (by this stopbank)
against the 100,000 cusec flood and indicated that the stopbank would be
taken over as soon as topsoiling and grassing were complete. The area
considered to be protected encompassed the whole of Totara Park as now
existing. A file note contained on the Hutt County Engineer's files, dated
30/10/68 states that "... a stopbank would be required at the top end o
stop a flood sweeping through the entire subdivision ...", however, this
does not appear to have been communicated to the Hutt River Board.

The Hutt River Board was asked to "... clarify the situation with respect
to the stopbank ..." in November 1971, At this time the stopbank ran from
the Maoribank Bridge to the western (downstream) end of Totara Park, but
was not complete from a point 22 ch (440 m) west of Totara Park Road.
The Hust River Board's response is not recorded.

Plans for construction of a stopbank on the eastern side of Totara Park (to
protect an eastward expansion of the development) were presented to ihe
Wellington Regional Water Board for approval in 1977, At this time, as
2 result of a recent computer study of channel hydraulics the Wellington
Regional Water Board noted that a portion of the existing bank might have
to be raised.
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Designer:

Construction:
Construction Standards:

Cash Flow:

This was later confirmed and the raising was incorporated into the new
stopbank construction contract.

The eastern stopbank was raised in two sections. The first, incorporating
raising of 200 m of existing bank and construction of 300 m of new bank
was built in 1981. The cost of raising the existing bank was carried by the
Wellington Regional Water Board. The remaining 550 m section was built
in 1983. By agreement between the Wellington Regional Water Board,
Upper Hutt City Council and Totara Park Developments Ltd the cost was
met in full by the Wellington Regional Water Board and Upper Huit City
Council (with Soilcon subsidy) as it was accepted that Totara Park
Development Ltd had insufficient funds to meet construction Costs.

Stage ¥, Rayward and Gilkiscn
Stage 11, Truebridge, Callender, Beach
Stage 11, Truebridge, Callender, Beach

Not recorded

Not recorded

Stage 1 not recorded

Stage II included $19300 from Wellington Regional Water Board

Stage 1T Wellington Regional Council $36,275/Upper Hutt City Council

$60,550/NWASCA $19,937
Totara Patk Developrents are {o repay $61,500 m 1992,
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PROJECT REPORT 20

STOPBANK CONSTRUCTION - BOULCOTT TO MABEY RCAD

Construction of a new stopbank from the Boulcott Golf Club (o a poimt
opposite Tennyson Avenue, to meet the existing stopbank completed in 1964. Local opposition
to the loss of views in the Stellin Sireet area resulted in the

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Construction:
Supervision:

Construction Standards:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

Proiect Reports

omission of the section south of the Film Unit

1669

HRB 125

SSPHRBI117

Refer Appendix A, figure 4-5

Historical Chainage - S/B C/L
left Bank3m32chto4m35c¢ch

Current River Traverse - river C/L
Left Bank 5660 m o 7340 m

This was the last section of stopbank to be built in the lower valley,
probably because the area was considered to be at lower risk from flooding
than previously stopbanked areas. This area was at the southern end of 2
streich of bank referred to as the "terraces” |, being a length of higher
river banks between historic overflow poinés at Taita and Bouleott. The
stopbank was designed and built in accordance with the Hutt River Board's
Huit River Scheme.

100,000 cusec, plus 2 ft freeboard

Seaton Sladden and Pavitt

Hired plant

Seaton Sladden and Pavitt

Draft construction specification held on File SSPHRB!17. This requires
compaction in 6 in (150 mm) layers, minimum of 12 passes with 3
4.5 ronne (minimum) sheepsfoot roller, clay or rotten rock, where used,
to be placed at optimum moisture content.

From draft specification the materials to be used as filling would be ...
approved clay or rotten rock...” obtained from either Horckiwi Quarries

Lid or from the Lower Hutt City Council Refuse Tip at Wingate.

Caterpillar D6 bulidozer, 3 cu. yd BEuclid icader, Case 450, Caterpillar
966 loader, Trucks (6 cu. yd)

$30,600

1 Government share for ! local share
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PROJECT REPORT 21
MODEL STUDY OF THE RIVER MOUTH

Date: 1671-73
File: SSPHRB114
Locaticon: Refer Appendix, figure 2

River mouth, principally concerned with the reach downstream of the
Estuary Bridge.

Reason for Enitiation: The principal objective of the mode! study was to determine the limits of
reclamation that could be permitted on the western side of the river
without increasing the flood level in the Waiwhetu Stream.

Refer letter from E M Sladden to Dr H P Thorpe, Ministry of Works and
Development Central Laboratories, 2 August 1971,

The study was carried out by the Ministry of Works and Development
Central Laboratories at a cost of approximately $8000.
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PROJECT REPORT 22

MAORIBANK RESERVE DRAINAGE CHANNEL

Construction of the open perimeter drain around Maoribank Park

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Constructed by:

Supervised by:

Construction Standards:

Construction Materials:

Plant Used:

Cash Flow:

Subsidy:

Project Reports

1872

HRB 167

SSPHRB165

Refer Appendix A, figure 9

Current River Traverse - river C/L
Left Bank 23,450 m ¢ 24,000 m

The drain was required to discharge stormwater from the Maoribank Park
and from the growing residential area of Maoribank, It is not recorded
why this drain was not constructed at the time of stopbank comnstruction,
1964-67, but it is possible that the requirement for the Hutt County
Council to improve drainage from the hillsides and flats above Maoribank
Park, refer to Project Report 23, prompted a review of drainage in the
Maortbank area.

Not recorded

Seaton Sladden and Pavitt

G G Wilkie and P Corrigan

Seaton Sladden and Paviit

Not recorded

4,350 cu. yd of material excavated, 1,250 cu. yd of topsoi! placed 6 in
(1530 mm) thick on batiers, twin 42 in concrete culverts with flap-gates
construcied under stopbank.

Not recorded

$7948

Not recorded
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PROJECT REPORT 23

REGRADING DRAINAGE CHANNEL - CLOUSTON PARK TO EBDENTOWN RCAD

Date:
Pian Number:
Fiie:

Location:

Reasen for Initiation:

Design Capacity:
Designer:

Construction:
Supervision:
Construction Standards:
Censtruction Materials:
Cash Flow:

Subsidy:

260

1972

HRB 161

SSPHRBI30

Refer Appendix A, figure 9

Historical Chainage - S/B C/L
left Bank 14 m 13.5chioc 4 m39ch

Current River Traverse - river T/L
Left Bank 22,500 mt0 23,000 m

The drainage channel was lowered by 3 £t (960 mm) at the upstream end
to conform to the invert level of a new 72 in (1.83 m) Upper Hutt City
Council stormwater pipe from the Maoribank area (south of Fergusson
Drive).

Not recorded

Seaton Sladden and Pavitt

Jobn MclLachlan L@

Seaton Siadden and Pavii

Not recorded

6 in (150 mm) layer of "rotten rock” in channel batters

$8535

Apportionment of costs not recorded
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PROJECT REPORT 24

REGRADING THE STOPBANK - BOULCOTT GOL¥ CLUB

Lowering the stopbank in the Boulcott Golf Course from Ariki Street to Hathaway Avenue

Date:
Plan Number:
File:

Location:

Background:

Reason for Initiation:

Design Capacity:
Constructed by:

Supervised by:

Construction Standards:

Construction Materials:
Cash Flow:

Subsidy:

Project Reports

1972

HRB 168 (held on file HRB 182)
SSPHRB182

Refer Appendix A, figure 4

Historical Chainage - S/B C/L
leftBank3md4d4chto3Imébch

Current River Traverse - river C/L
Left Bank 5,360 mt0 5,750 m

Correspondence on the Engineer's general file, dated 1931, records
permission granted to James Stellin, property developer, to lower the
stopbank at Troon Crescenf, Lower Hutt, to 18 in (450 mmj) above the
adjoining terraces (a lowering of approx 4 ft (1.2 m)).

The "Boulcott Farm” subdivision was built in two stages with the first part
(Frys Lane) constructed in 1928 . Troon Crescent extended along what is
now Hathaway Avenue to meet the stopbank where it ends at the Terrace.
{Note that half the subdivision is built below the Tesrace). Prior to the
construction of the stopbanks the area between Military Road and Arki
Street had been known as the Boulcott overflow and was the entry €0 the
top of the Black Creek or Second River. The stopbanks had been
continued to Military Road in order to close the Boulcott Overflow. It is
not known why the stopbank grade finished 5-6 ft. above the terrace level
other than to allow the northern area (o act as an overflow spiliway and so
ensure the infegrity of the banks, should a super design event occur.

Stellin, who was an energetic property developer throughout the
Wellington and Hutt Valley area, had been pressuring the Hutt River
Board since the mid-1920s to allow the removal of the stopbank and had
enlisted the support of Lower Hutt City Council. The Hutt River Board
resisted this pressure until the 1931 flood was measured at 3 £t 2 in below
the top of the bank.

As part of the Scheme upgrading the existing banks were to be
strengthened and regraded to the 100,000 cusec + 2 ft. flood profile. In
this area the stopbank was lowered by 1 ft G intoc 3 ft 6 in to establish a
top width of 10 £t (3 m), with 3:1 battess.

N/A

G G Wilkie and P Corrigan

Seaton Sladden and Pavitt

Not recorded

2,160 cu. yé excavation, 400 cu. yd topsotl

$4550

Not recorded
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PROJECT REPORT 25

STOPBANK RESHAPING SOUTH OF MELLING STATION

Date: 1972

Plan Reference: HRB 170

File: i85

Location: Refer Appendix A, figure 4

Historical Chainage - /B C/L
Right Bank 2 m 49 chto 2m 69 ch

Current River Traverse - river C/L
Right Bank 3935 m t0 43350 m

Reason for Initiation: The existing stopbanks from the Melling Railway Station south for
approximately 400 m had been left on a 1.2:1 batter so as not {0 encroach
on an area leased to 2 shingle crushing plant. Material from the
reconstruction of State Highway 2 had been stockpiled at the site for berm
and stopbank upgrading, and was used (o flatten the batters to 3:1.

Design Capacity: N/A

Designer: Seaton Siadden and Pavift
Construction: John McLachian Lid
Supervision: Seaton Sladden and Pavitt

Construction Standards: Not recorded

Construction Materials: 5,750 cu. vds of materia! from improvements o State Highway 2. Type
of material not known, but likely to have been rotten rock and clay.

Cash Flow: $3958
Subsidy: Not recorded
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OKOUTU STREAM (BLACK CREEK) AUXILIARY STOPBANK

Construction of the auxiliary stopbank at the Okoutu Stream
{Black Creck) outlet channel

Date:
Plan Number:
Fike:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Ceonstruction:
Supervision:

Construction Standards:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

Project Reports

PROJECT REPORT 26

1972-73
HRB 164

SSPHRBI6Z

Refer Appendix A, figure 3.

Current River Traverse - river C/L
Left Bank 1,950 m 0 2,120 m

The stopbank was constructed to reduce the effect on the Okoutu Stream
of high water levels in the Hutt River and thus to reduce ponding behind
the main stopbank in floods of the magnitude of the 1939 flood. The
backwater effect of the Ava Bridge was recognised as affecting the Okouta

Stream outlet.

", 1o 193G fiood level .” (Bvening Post, 27/11/72)

Seaton Sladden and Paviyt
John McLachlan Lid

Seaton Sladden and Pavitt

Not known - work carried out by hired plant supervised by Seaton Sladden

and Paviit

Imported filling, type unknown, 2,200 cu. yd

TD8 bulidozer, E211 motorscraper, Grader, H635 loader, H90 loades,

6 cu. yd trucks, Dragline - for stream clearing

1972
1973

Not approved for subsidy
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PROJECT REPORT 27

HUTT VALLEY MAIN SEWER RIVER CROSSING - SILVERSTREAM

Date:

Plan Numbers:

Fite:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Construction:
Supervision:

Construction Method:

Construction Materials:

204

1976

Hutt Valley Drainage Board Plans A1-3064 to A1-3076
WRC Plans HR2208, HR2224

Now held by Lower Huit City Council
Refer Appendix A, figure 6.

Current River Traverse - river C/L
Left Bank 14,208 m

The main sewer from Upper Hutt previously crossed the river via a siphon
attached to the old railway bridge, which was located at approximately this
point. (The Silverstream Rail Enthusiasts’ line at the entry t© the
Sitverstream Landfill is part of the old line north of the old bridge.}
Vacuum conditions were maintained in the siphon by a vacuum pumping
station. Replacement of the siphon was proposed because:

(1) The siphon and pumping station gave continual trouble, resulting in
frequent discharges of raw sewage into the river at a location
regularly used by the public.

(2) The Railways Department had given notice of its intention to relocate
the bridge.

(3) Replacement of the sewer main could be expected at some time
because of the anticipated development of Upper Hutl.

N/A

Odiin, Sowry and Company

Olsen Earthworks Ltd

Gdiin, Sowry and Company

A previous seismic survey of the Hutt River showed that bedrock at the
northern end of Taita Gorge rose close to river level. The site chosen for
the crossing allowed the sewer o be founded on rock. Additionally, there
was sufficient space on the eastern side of the river to permit diversion of
the Eastern Hutt Road during construction.

The construction area was coffer dammed to allow dry working conditions.
The structure was built on a keyed tidy siab and consist of a number of

pipes covered with reinforced, post-tensioned concrete.

Coffer dam of cohesive clays, and site backfilled with river gravels on
completion,
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Plate 95: The sewer crossing looking west to east 1985,

Plate 96: Construction of the sewer crossing 1976, Nste the
bed depth above the siructure.

Project Reports
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PROJECT REPORT 28

PROTECTION OF STATE HIGHWAY 2 EMBANKMENT AT TE MARUA

Date:
Pian Number:

File:

Location:

Reason for Enitiation:

Design Capacity:
Designer:
Ceonstructed By:
Supervision:

Construction:

Construction Materials:

Cash Flow:
Subsidy:

Comments:

206

1980-81
No plans beid by Wellington Regional Councit

WRC File 8/7. Main files held in Ministry of Works and Development
archives.

Refer Appendix A, figare 10.

Current River Traverse - river C/L
Left Bank 29,270 m to 29,450 m

In the late 1970s the State Highway 2 Bridge over the Mangarca River
was replaced, with an accompanying realignment of some ¥ km of
highway.

To 100 year flood level.

Ministry of Works and Development Wellington District Office

Ministry of Works and Development Trentham Residency

Ministry of Works and Development

The objective was to achieve a low cost but effective bank facing and toe
protection. This was done by laying a rip-rap toe 0 the embankment up
to normal water level, with a chequer board pattern of concrete blocks
cabled together and anchored to deadmen. The spaces between the blocks
were filled with large stones, and the top of the batter was planted.
Rip-rap, concrete blocks and plants.

Not known

Funded by National Roads Board

River metal extraction upstream, and associated bank protection assisted
to reduce river attack against the embankment. Attack on the bank by the

Huit River is also reduced by the action of the outflowing Mangaroa River
immediately upstream.

Part Two



Plate 97:  Hutt River bed south of the Mangaroz oo
construction. The river flowed against the highway before the diversion.

Project Reports
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PROJECT REPORT 29

STOKES VALLEY STREAM OUTLET STOPBANK RECONSTRUCTION

Reconstruction of the Stokes Valley Stream Outlet Dividing
Stopbank in conjunction with stream upgrading works

Date:

Plan Reference:

File:

Location:

Reason for Initiation:

Design Capacity:
Designer:

Construction:

Supervision:

Construction Materials:

Construction Equipment:

Cash Flow:

Subsidy:

208

1980-81

WRC series Al-6935 and various amended and annotated plaus held by the
Rivers Department

Wellington Regional Water Board 8/36, 8/36/1
Refer Appendix A, figure 6

Current River Traverse - river C/L
Left Bank 12,209 mtc 12,500 m

In 1980 the Wellington Regional Water Board commenced a contract (o
improve the capacity of the Stokes valley Stream, following major
residential property damage from flooding in December 1976. During the
works the existing dividing stopbank at the Stokes Valley Stream exit, built
by the Hutt River Board to improve outlet conditions, was to be raised to
1 m above the grade line of the 2124 cumec (75,000 cusec) flood. This
fiood was established by the Wellington Regional Water Board in 1976 to
be the 100 year return period flood in the Hutt River below the Whakatiki
River, and the desiga flood for future scheme works.

Immediately before stopbank construction commenced 2 flood in the Hutt
River severely eroded the existing stopbank, necessitating its reconstruction
before the raising could continue.

2124 cumec(7500C cusecs)

Wellington Regional Water Board

Feast Contractors Lid - earthworks
Wellington Regional Water Board - bank protection

Wellington Regional Water Board

A mixture of river gravels and clay. Approximately % by volume was
river gravel taken from the Hutt River by scraper, and s was clay from
2 cutting in George Street, Stokes Valley.

Bufldozer, Scrapers, Trucks

$26,500 (stopbank and protection work only)

1:1 on 60 percent. Remainder paid by Lower Hutt City Council

Part Two



Plate 98: Stokes Valley Stream dividing stopbank 1982,
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PROJECT REPORT 30

WELLINGTON GOLF CLUB - HERETAUNGA - RIVER CONTROL WORKS

Date:
Plan Numbers:
Files:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Constructed By:
Supervision:

Construction:

Cash Flow:

210

1981-86

HR3114, HR3198, HR3222, HR3224
8/7, 8/7/2

Refer Appendix A, figure 7

Current River Traverse - river C/L
Left Bank 15,940 mto 17,430 m

Prevention of active erosion and stabilisation of the Silverstream Cut.
N/A

Wellington Regional Water Board/Wellington Regional Council
Wellington Regional Water Board/Wellington Regional Council
Wellington Regional Water Board/Wellington Regional Council

The left bank of the river adjacent to the Wellington Golf Club was
stabilised with standard design debris fences and willow plantings. These
were subsequently removed and replaced with rip-rap as part of the Upper
Hutt Bypass Riverworks Contract.

In addition, the golf club made arrangements with local contractors tc
dump an estimated 30,000 cu. m of fill (including bricks, demolition
material, concrete blocks, asphalt and clayey basecourse) in a depression
on golf club land outside the course boundaries. River gravels had

previously been mined from this area at the club’s nstigation.

Not known
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PROJECT REPORT 31

MAORIBANK GROYNES AND PLANTING PROGRAMME

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:

Construction:

Supervision:

Construction Standards:

Cash Flow:

Project Reports

1581-87

HR3116

&/7

Refer Appendix A, figure 5.

Current River Traverse - river C/L
Left Bank 23,930 m t0 24,220 m

During the May 1981 flood 2 1.5 ha area was eroded, in effect bringing
the tiver bed to within the Hne of the stopbank foundation.

N/A
Wellington Regional Council

PEP (Project Employment Programme - Department of Labour) labour and
Wellington Regional Council

Wellington Regional Council

Following the 1981 flood two groynes were comstructed of 10 tonne
concrete biocks on foundation mattresses. Planting between the groynes
was carried out.

The blocks had not been cabled together and nor had the second groyne
been tied into the southern stopbank. During a flocd in December 1982
some of the blocks were pushed out of position on both groynes, with
some erosion occurring arcund the inside end of the second groyne. The
leading edge of the upstream mattress was rolled back on to itself. The
cost to complete the groynes and repair the damage was approximately
$20,000.

The upstream of the two groynes was removed as part of the Upper Hutt
Bypass construction. Part of these works invelved construction of debris
fenices through the willow planting to protect the planting. Ongoing
mainienance of the mattresses and willows hias continued.

1983/1584 $20,000 (programmed)
1584/1985 $4,000

1585/1986 Nil

1986/1987 Minor
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PROJECT REPORT 32

PROTECTION OF STOPBANK AND RIVER BANK, ALICETOWN

Date:
Plan Number:
File:

Location:

Reascn For Initiation:

Design Capacity:
Designer:
Constructed by:
Supervised by:

Construction:

Cash Flow:

Comments:

212

1981/1988

No plan

81711

Refer Appendix A, figure 3.

Current River Traverse - river C/L
Right Bank 2350 m 0 2750 m

Even though the Hutt River below Ewen Bridge is shaped by the influence
of the tidal cycle and salt water intrusion the flow velocities during floods
still cause scour and erosion of the banks. At approximately 350 m south
of the Ewen Bridge the river turns to the right and in the vicinity of
Buckley and Montague Streets has developed a deep thalweg close to the
right bank. In March 1981 this reach was identified as a high risk area
requiring a2 more substantial berm between the stopbank and river. Derelict
wooden groynes (built by the Hutt River Board c. 1924) remain in place
but now have no discernable effect in arresting bank erosion.

Not Applicable

Wellington Regional Counct
Wellington Regional Council
Wellington Regional Council

The existing berm was only sufficiently wide to allow a tractor to pass
between the stopbank toe and river bank. This berm was widened io 5-7 m
by adding and consolidating a working bench of fill {(obtained free of
charge from local contractors).

Neot known

The mention was that this work be the first stage of a three stage
programme. Subsequent work was to involve instaliation of prefabncated
groynes made from telegraph poles and the planting of suitable plant
species on the riverbank. If rock or rubble was available free, then this
was to be placed at the toe of the bank. The estimated cost of this work
was $6,000 (March 1981), including the planting over this reach of river.

In preparation for future work to be done along this section concrete

blocks are stored Iocally. The cost to date of block purchase has been
$15,000 (1987/1988) and $5,000 (1988/1989).
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Date:
Plan Number:
File:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Materials Used:

Cask Flow:

Project Reports

PROJECT REPORT 33

TE MARUA RIVER METAL EXTRACTION

1981, 1989

HR4042, HR4048, HR4050

8/7/18, N/3/10/4

Refer Appendix A, figure 16

Current River Traverse - river C/L 25,536 mto 29,998 m

For extraction of accumulated river gravels and re-Girection of river flows
50 as to minimise erosion of river banks on Teasdale property on the true
right bank and the Te Marua Golf Club on the true left bank upstream of
the confluence of the Hutt and Mangaroa rivers.

Debris fences were also constructed to offer protection to the banks

N/A

Wellington Regional Councit

Wellington Regional Council, with hired plant

Wellington Regional Council

In 1986/81 an estimated 48,000 cu. m of river gravel was removed, on
trucks working in combination with bulidozers and motorscrapers. Again
in 1988/89 29,0600 cu. m was extracted.

A number of associated works (mostly construction of debris fences and
plantings) have been carried out over a period of time in conjunction with
the extraction.

Extensive use of witlow plantings to offer bank protection

1980-81 $6,000

1988-8% $16,660
(figures based on information from files)
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Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:

Designer:

Construction:

Supervision:

Construction Standards:

Construction Materials:

Construction Equipment:
Cash Flow:

Subsidy:

PROJECT REPORT 34

PARKDALE SUBDIVISION STOPBANK
And Associated Protfection Works

1683-84

Plans held on file

WRWB 8/7/18, 8/7/19
Refer Appendix A, figure 9.

Current River Traverse
Left Bank, cross sections 2560 to 2590

In 1976 foliowing recently completed investigations inte flood levels in the
Hutt River the proposed Parkdale Subdivision was found to be at risk from
flooding at 100 year returmn period frequency. After site investigations for
the proposed new bridge over the Hutt River to the Akaiarawa Valley the
Wellington Regional Water Board advised that flood levels should be
revised upwards for safety and that stopbanking would definitely be
required to protect the subdivision.

In 1979, after further investigation and final design of the bridge, the
Wellington Regional Water Board advised the height of stopbank required.
This was over 3 m at its greatest height, ummediately upstream of the
bridge. By agreement with the Upper Hutt City Council, stopbank design
and construction were carried out by the Council and protection was
designed and built by the Wellington Regional Water Board/Wellington
City Council,

Designed to computed flood profile for a 48,600 cusec (1,400 cumec)
floed, plus 0.5 m frechoard, phes aliowance for log rafts on the Akatarawa
Bridge,

Wellington Regional Council - hydraulics, bank protection
Upper Hugt City Council - earthworks, drainage

Regan - earthworks, drainage
Wellington Regional Council - bank protection

Upper Hutt City Council, Wellington Regional Council

Fill placed in 200 mom thick layers within 2 percent of optimum moisture
content. Not less than 6 passes of a suitable sheepsfoot roller.

The stopbank was built with highly weathered clay material extracted from
a hillside cut on the Mangaroz Hill Road.

Bank protection consisted of a chequer board pattern of tethered concrete
blocks as toe scour protection in the river, woven plastic fabric anchored
into the face of the bank as erosion protection, and willow planting.
Plant for compaction was a 12 tonne sheepsfoot roller.

$150,000 stopbark and drainage; $76,000 bank protection.

40 percent on Wellington Regional Council share. Total subsidy

approximately $33,000.
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Plate 100: Stopbank and stabliisation werks on compielio

Project Reports

Plate 99: Erosion of the Parkdale river reserve 1983,



Pate:
Plan Number:
{ile:

Location:

Reascen For Initiation:

Desiga Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Cash Flow:

216

PROJECT REPORT 35

CONCRETE CYCLE TRACK FACILITY

1983/1984

Not held by Wellington Regional Council
&/7

Refer Appendix A, figure 3-5.

Current River Traverse - river C/L
Left Rank 6,800 mto 11,520 m

To provide high quality public access, patticularly for use by cyclists,
while at the same time minimising damage to an existing stopbank.

N/A

Wellington Regional Council

PEP (Project Employment Programme) labour

PEP Co-ordinator

The cycle track begins at Kennedy-Good Bridge on the left and runs on
top of the stopbank as far as Pomare Bridge (river distance 6,800 m o
11,320 m) then under Pomare bridge and along the toe of the stopbank to
the main road (river distance 11,320 m to 11,520 m). The track is 1 m

wide, formed of unreinforced concrete.

In the order of $300,000 with Wellington Regional Council share being
approximately $100,000
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Plate 101

Cycle track at Fraser Park.
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Date:
Plan Number:
Fiie:

Location:

Reason For Initiation:

Design Capacity:

Designer:

Constructed By:
Supervised By:

 Construction:

Materials Used:
Cash Flow:
Subsidy:

Comments:

218

PROJECT REPORT 36

TE MARUA GOLF CLUB PRIVATE WORKS FOR
BANK STABILISATION AND PROTECTION

Since 1983/84

N/A

Refer Appendix A, figure 10

Current River Fraverse - river C/L
Left Bank 30,048 m t0 31,102 m

To minimise the effects of erosion of the riverbanks and subseguent loss
of golf club fairways

N/A

Te Marua Golf Ciub, with assistance from Wellington Regional Council
staff

Voluntary labour from the membership of the Te Marua Gelf Club

Te Marua Golf Club

Extensive use of willow plantings as necessary alemg reach. Bank
protection consisting of tyres, concrete blocks, debris arrestors and
willows over the reach 30,431 m to 30,561 m. A large debris groyne at
or about 30,700 m in behind the Club's Pro Shop.

Willows, railway irons, cable, tyres, concrete blocks and poles.
Unkuown, as done as & private work with next to no labour costs.

Not applicable

It is also planned at the time of writing to remove a substantial island of
gravel over the reach 30,694 m to 30,954 m. The objective is to direct the
river away from an alignment hard against the left bank. This work will
done by the Te Marua Golf Club with overall supervision by Wellington

Regional Council. The cost sharing will be between the golf club and the
nroperty opposite on the right bank belonging to the Teasdaie family.
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PROJECT REPORT 37
STOPBANK REPAIR AT WOOLLEN MILLS (MOERA)

Experimental stopbank repair at Randwick Woollen Mills, immediately
downstrearn of Okoutu Stream (Black Creek) mouth

Date: 1984

Plan Number: No plan

File: WRC 8/7/1

Eocation: Refer Appendix A, figure 2.

Current River Traverse - river C/L
Left Bank 1,150 mo 1,180 m

Reason for Initiation: This was an experimental work, to test the durability of limestone rip-rap
from a Wairarapa quarry. The work involved stabilisation of the toe of a
section of stopbank immediately downstream of the Okout Stream mouth,
where the stopbank protrudes into the river. Large blocks of concrete
rubble were dumped in deep water below low tide level, with limestone
rip-rap (median diameter $.5 to 0.6 m) placed on the existing stopbank.

Design Capacity: 2,140 cumec

Designer: Wellington Regional Council
Construction: Wellington Regional Council
Supervision: Wellington Regional Councii
Construction Materials: See above

Construction Equipment:  Supply by truck from Wairarapa. Placement by long-reach digger.
Cash Flow: $9000

Subsidy: 335 percent
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PROJECT REPORT 38

BANK STABILISATION TRIAL - ESTUARY SECTION

Date:
Plan Reference:
File:

Location:

Reason for Initiation:

Diesigner:
Constructed By:

Supervised By:

Construction Standards:

220

Lecation : river banks at Sladden Park

1584-86

Plans held on file.

WRC 8/7/1

Refer Appendix A, figure 3

Current River Traverse - river C/L
Right Bank 1660 m o 2000 m

Wave lap erosion in the lower river had been recogaised as a problem as
early as the late 1920s. As willows could not be established in this area the
Huit River Board experimented with grasses and various types of
armouring.

In 1982 it had become apparent that upgrading of existing bank protection
works was required and that bank protection in place, and in use in other
parts of the river were unsuitable. This was because:

(1) Plants generally used for soil stabilisation do not tolerate the salt
water entering this section.

(2} Existing bank protection relied heavily on dumped rubble, which was
esthetically unpleasant to the increasing numbers of recreational
users of the river berms.

The purpose of the trial was to investigate the effectiveness of several
methods of stabilising river banks in this estuarine reach. These were:

{1} Rebuiiding old "boom groynes” (i.e., timber pile and cross-members)
remaining from Hutt River Board works.

(2) Placement of rip-rap.
(3) Weighted filter cloth placed as a soil surface stabiliser.

{4y Weighted filter cloth placed in conjunction with salf toleran¢ native
reed plantings.

(5) Planting of native reed and other native species without filter cloth.
1t was intended that the results of the trial would be used in stabilising and
beautifying up to 6 km of river bank in the tide-affected zone;
predominantly downstream of the Bwen Bridge. A major factor in the trial
was the attempt to establish a durable plant cover in the inter-tidal zone
with species which would not (by reason of imvasiveness or otherwise)
become 2 nuisance.

Wellington Regional Council

Wellington Regional Council

Wellington Regional Council

Not relevant
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Construction Materials:
Cash Flow:

Subsidy:

Comment:

Project Reports

Rip-rap, reinstatement of "boom groynes” (timber groynes built by the
Hutt River Board in 1927-28, UV stabilised polypropylene filter cloth, salt
tolerant native plants.

$50,0600

60 percent

The trial has demonstrated that native plants can be established in the
upper part of the intertidal zone (and higher), but generaily in sheltered

areas of Himited extent only. The usefulness of exotic plants is yet to be
gauged gquantitatively.
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PROJECT REPORT 39

TOTARA PARK BANK PROTECTION AND STABILISATION

Bate:

Plan Number:

Fite:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Cash Flow:

Subsidy:

1584-1989

No specific plans pertaining to this work but for general design of debris
fences refer WRC Plans HR316, HR3158.

&/5, 8/7/2, 8/7/14
Refer Appendix A, figure 9

Current River Traverse - river C/L
reach 20,840 m 10 22,800 m

Predominantly as part of protection works for the Upper Hutt Bypass
Construction. To offer protection to the bypass road on the left bank and
protection against bank erosion on the right bank.

N/A

Wellington Regional Council
Wellington Regional Council
Wellington Regional Counci

1986/87 Right Bank (21,240 m to 21,570 m) - 6 permeabie groynes aud
extension of debris fences

1986/87 Right Bank (21,995 mto 22,385 m) - 5 permeable groynes and
extension of debris fences

1986/87 Left Bank (22,500 m to 22,700 m) - 4 permeable groynes and
debris fences

1986/87 Right Bank (22,700 m to 22,800 m) - 2 permeable groynes and
debris fences

1987/88 Left Bank (20,840 mtc 21,943 m) - supplementary rock rip-rap
1987/88 Right Bank (21,140 m to 21,240 m} - 1 debris fence and 2
permeable groynes to strengthen and extend existing work

1987/88 Right Bank (21,843 m to 21,943 m) - install 3 groynes at the
end of some existing debris fences

1988/89 Left Bank {22,500 m to 22,706 m) - Erosiocn occurred about
permeable groynes and debris fences with resulting willow loss. Batter
banks and plant willows.

15984/1985 $3,600

1985/1986 $13,000

1586/1987 $43,606

1987/1988 $94,0006

1988/1989 $43,000

1389/1990 $11,606 (to 31/3/50)

Carried out as part of the River Works Agreement,
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PROJECT REPORT 40

POMARE BRIDGE PROTECTION AND BANK STABILISATION

Date:

Plar Number:

File:

Location:

Reason For Initintion:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Contract Materials:

Cash Flow:

Project Reports

1984, 199G

HR2142, HR2166, HR2262, HR2270.
No plans relating to maintenance works.

8/7, 8/7/4/5, Ni3/10/2, N/3/12/6
Refer Appendix A, figure 6

Current River Traverse - river C/L
Left Bank 11,076 m 10 11,708 m

The Pomare rail bridge over the Hutt River is Jocated at a significant bend
in the river. The main channel normally aligns itself with the left bank
posing a constan threat o the bridge and stopbank. Historically work in
the Region has consisted of maintenance with willow and poplar plantings,
coustruction of wooden and concrete deflectors and cross blading in order
to redirect the main channel.

A substantial area of river berm was removed by the January 15980 flood.
As a result 20,000 cu. m of fill was placed to reinstate the river alignment
away from the Taita stopbank. Low cost protection works were
subsequently constructed. A fresh in the river on 13/14 September 1988
caused a 15 m width of river berm and protection works to be eroded
away affecting a 200 m length and leaving a raw vertical bank.

Protection weorks - 100 year flow, 2075 cumecs

Wellington Regional Council

Maintenance carried out by Wellington Regional Council

Morrison Cooper Lid

Proposed Works Contract 1001 - Construction of four rock groysmes on the
feft bank of the Hutt River in the vicinity of the Pomare Rail Bridge. The
formation of groyme cores using in sifz materials, the placing of filter
aggregates over the core and the placing of an outer rip-rap "skin”.

Part Contract 130 - Supply of 5,425 tonnes of grade B and 1,016 tonnes
of grade C rock from Pongaroa in the Wairarapa. Gradings defined by

Wellington Regional Council standard rip-rap grading curves.

Contract 130A - Supply of 6,000 tonnes of grade C rock by Mintech New
Zealand out of Collingwood.

1984/1985 $3,600

1585/1986 $5,000

1686/1987 $18,600

1587/1988 $2,600

1988/1989% $20,000

1589/199C $288,G00 (to 31/3/90)
1989/19%90 $448,000 (1/4/9¢ to 30/6/90;

rock supply only

Total estimated costs, including overheads for the Pomare Groynes
Project, is $ 1,500,000
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Plate 102: Pomare bank erosion, The eastern stopbank at the head ¢
can be seen in the background.

Subsidy: New Zealand Railways contribution of $100,000-$300,000, depending on
assessed depree of security. Not yet known.

Part Twe
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PROJECT REPORT 41

OKOUTU STREAM (BLACK CREEK, LOWER HUTT) OUTLET WORKS UPGRADING

Replacement of the outlet (stopbank) culvert, excavation of the river berm
outlet channe! and reconstruction and strengthening of the outlet chapnel suxiliary stopbank

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Culvert Replacement:

Culvert Design
and Construction:

1963 Culvert Replacement:

Auxiliary Stopbank:

Construction:

Desigr and Construction:

Project Reports

1984-present

Held on file WRC 8/7/1
WRC 8/7/1, N/3/10/2
Refer Appendix A, figure 3

Current River Traverse - river C/L
Left Bank 1325 mto 1970 m

The replacement of the (1903) stopbank outlet culverts, the improvement
of the conveyance of the cutlet channel within the river berm, and the
consequential strengthening of the auxiliary stopbank which protects the
outlet from moderate river stages, were recommendations of the Lower
Hutt City Council commissioned review of the Biack Creek stormwater
systerm.

In 1685 Lower Hutt City Council replaced the two original cast in siw
concrete culverts with a single barrelled precast concrete culvert and
flapgate structure. It was the original intention to seal and leave the 1903
culverts beneath the stopbank. The culverts were found to be m a
deteriorated condition and both were later removed by the Wellington
Regional Council in 1988.

Refer LHCC and WRC 8/7/1
Wellington Regional Council - refer WRC N/3/16/2

The auxiliary stopbank at the outlet of the Okoutu Stream, constructed in
the 1920s to provide relief to the stream outlet during rises in the Huft
River, was by the early 1980s seen to be inadequately protected from river
erosion. Although the remmnants of the timber groynes remained, reerected
after the extraction for the New Zealand Railways eastern duplication m
1927, these provided no effective erosion control. Bank erosion,
principally by wave lap, was advancing and was threatening to remove
part of the auxiliary stopbarnk.

Silty fill from the New Zealand Railways’ workshops site was brought in
to raise, widen and extend the dividing bank to approximately River
Distance 1350 m (at the present stream mouth). The material was dumped
and allowed to consolidate for 18 months. The central stream channel was
enlarged with cuttings stockpiled for use in the auxiliary stopbank. Rip-
rap was placed on the Hutt River side of the extension to stabilise the toe
of the bapk. Two tonne concrete blocks and large blocks of concrefe
rubble were placed or dug into the river bed (as appropriate) below low
tide level.

Wellington Regional Council
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Cash ¥low: 1984-85 $ 87,000 culvert construction and channel excavation
1985-86 $101,000 $51,000 auxiliary stopbaok, $50,00C culvert
construction
1986-87 $32,000 auxiliary stopbank
1987-88 $70,000 1903 culvert removal
1988-89 $25,000 1903 culvert removal

Subsidy: 35 percent. Cost sharing of 1:1 with Lower Hutt City Council for works
within the stopbank.
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PROJECT REPORT 42

BANK STABILISATION AT THE EWEN BRIDGE

A maintenance work to protect the stopbank and bridge

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:

Construction:
Supervision:
Construction Standards:

Construction Materials:

Censtruction Equipment:

Cash Flow:

Project Reports

approaches upstream of the Ewen Bridge

1985-86

Plans held on file WRC 8/7/1
WRC 8/7/1

Refer Appendix A, figure 3.

Current River Traverse - river C/L
Left Bank 3150 m to 3230 m

This work was to fill and stabilise an eroded section of the Iefi bank,
upstream of the Ewen Bridge, which was threatening o undermine:

(1) The concrete flood wall (part of the stopbank system).

(2) The Ewen Bridge approaches.

(3) Access to the adjacent Lower Hutt City Council river bank car park.
2140 cumecs(75000 cusecs)

Wellington Regional Council

Wellington Regional Council, with hired plant.

Wellington Regional Council

Compaction to staff engineer's direction

Rock was dumped into the river on its angle of repose up to 6.3 m above
high tide level to bring the bank to a desired line. The bank above was
built up from compacted clay taken from 2 road cutting in Normandale.
The bottom 2 m of clay was protected with turf slabs, secured with plastic
windbreak cloth and anchored wires. Poplar poles were planted during
filling.

Sheepsfoot rolier towed by tracked machine

$40,600
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Plate 103: Reinstatement of the eastern bank, Ewen Bridge 1585,

Plate 104: Ewen Bridge Ieft bank stabilisation 1936.
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PROJECT REPORT 43

BANK STABILISATION - HARCOURT AND HAUKARETU PARKS

A scheme work fo stop erosion at Harcourt and Haukaretu Parks

Date:
Plan Number:
File:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Constructed by:
Supervised by:

Construction:

Construction Materials:

Cashk: Flow:

Subsidy:

Project Reperts

1585-87

Plans held on file

WRC 8/7/2

Refer Appendix A, figure 9.

Current River Traverse - river C/L
Left Bank 24 370 m - 25,200 m

The Wellington Regional Council was requested by the Upper Hutt City
Council and Hutt Valley Drainage Board to remedy bank erosion on the
feft bank of the Hutt River alongside Harcourt Park and Haukarefu Park.
The erosion was threatening the riverside road within the park and the
Hutt Valley Drainage Board sewer.

N/A

Wellington Regional Council

Wellington Regional Council

Wellington Regional Council

A variation of the railway iron breastwork used by the HRB at Hudson
Avenue and at other locations to prevent the erosion of the foundation of
an otherwise stable bank formation.

Two rows of railway irons were driven along the bank, parallel o the
river. To these were tied willow poles and netting which retained gravel

infill, with provision to accommodate SCour.

$147,000 in equal shares by Wellington Regional Council, Upper Hutt
City Council and Hutt Valley Drainage Board

$42,000 being 30 percent of Wellington Regional Council and Upper Hutt
City Council contribution
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isation 1085,

Plate 105:

Plate 106: Harcouri Park toe stabisation 1989,
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Date:
Plan Number:
¥ile:

Location:

Reason for Initiation:

Design Capacity:
Designer:
Construction:

Supervision:

Construction Materials:

Cash Flow:

Subsidy:

Project Reports

PROJECT REPORT 44

STOPBANK REPAIRS AT CROFT GROVE

1985-88

Plans held on files.

WRC 8/7/1, N/3/10/2
Refer Appendix A, figure 2,

Current River Traverse - river C/L
Left Bank 870 m o 1150 m

Damage to banks in the estuarine section of the river, primarily by a
combination of high flows and wave action, had been apparent for some
years. At Croft Grove erosion was encroaching on and undermining the
stopbank toe.

2140 cumecs

Wellington Regional Council

Wellington Regional Council

Wellington Regional Council

The eroded areas were filled with large blocks of rubble below low water
level and above this with rip-rap (median diameter 0.3 m) to form a 3 m
wide bench 1 m above high tide. The stopbank was refaced with soil and

grassed. The work was done in two stages which were approximately:

870 m to 1080 m in 1985-86
1080 m to 1150 m in 1987-88

1985-86 $42,000
1986-87 $7,600
1587-88 $27,000

30 percent
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on of unsuitable stopbank toe 1588.

Piate 107: Croft Grove excava
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Date:
Plan Number:
File:

Location:

Reason for Initiation:

Previous Work:

Construction:

Design Capacity:

Designer:

Construction:

Project Reports

PROJECT REPORT 48

UPPER HUTT BYPASS - RIVER WORKS

River realignment and training works in conjunction

with the Upper Huit Bypass Road

1985-88

MWD plans held under WRC Rivers Control 9 and 10 series.

WRC 8/7/14, N/60/2/1. Refer Upper Hutt Bypass River Works Report
Refer Appendix A, figure 7-9

Current River Traverse - river C/L
14,600 m to 18,900 m and 20,800 m to 24260 m

Construction of a motorway exteasion on the banks of the Hutt River north
of Silverstream to bypass Upper Hutt had been considered since the late
1940s. From 1966 o 1971 channel realignments and training works were
carried out by the Hutt River Board on behalf of the National Roads Board
in preparation for the proposed road construction.

Because of the deteriorated state of existing river training works, and due
to the need to make adeguate provision for protection of the Bypass Road
a new river training scheme was designed by the M.W.D.

Refer Project Report 16.

In 1685 the Ministry of Works and Development and Upper Hutt City
Council commenced construction of the Upper Hutt Bypass Road and
associated River Works.

The River Works were designed to maintain the channel in a stable
meander pattern of dimensions (width, wavelength, etc.) calculated to
approximate the River's natural pattern. The patiern was reinforced with
rock at the outsides of bends and by retards and willow planting in other
places.

Works south of the Moonshine Bridge were carried out by the Ministry of
Works and Development and works north of Gibbons Street were the
carried out by the Upper Hutt City Council. Costs were shared by the
Upper Hutt City Council, National Roads Board and Wellington Regional
Council.

Roadway at 20 year return period flood level, Protections works designed
for 100 year return period (2124 cumec) flood, with detailed provisions for
ongoing maintenance.

Road Works:

Ministry of Works and Development for MWD section 14,600 m to
18,960 m

Upper Hutt City Council for UHCC section 20,800 m to 24,200 m

Ministry of Works and Development section 14,600 m to 18,900 m

Upper Hutt City Council secticn 20,800 m t0 24,206 m
Wellington Regional Council - for all willow planting and retards
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Supervision:

Cash Flow:

234

By party responsible for construction

Capital cost of River Works $3,043,000 shared by the National Roads
Board and Upper Huit City Council

Annual maintenance commitment of $(1988)93,000 from the Wellington
Regional Council for 23 years.

Cost sharing agreement for "Disaster Damage”.
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Plate 109: Upper Hutt Bypass River Works - establishment of meander gé&%i&m?

Plate 110: Upper Huit Bypass - Maoribank deflector and river wall 1589,
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PROJECT REPORT 46

EWEN BRIDGE AREA - TEMPORARY STABILISATION WORKS

Date:
Plan Number:
Kite:

Location:

Reason For Initiation:

Design Capacity:
Designes:
Constructed By:
Supervised By:

Construction:

Construction Materials:

Cash Flow:

Comments:

236

198%

No plan

N/3/10/2, N/3/13/18, N/3/13/22

Refer Appendix A, figure 3

Current River Travesse - river C/L 3,165 m t0 3,605 m

This work originates out of the Channel Management Report
commissioned for the Ewen Bridge Gateway Study and was identified as
urgent works required as a temporary measure o complement existing
works and prevent potential loss of the bank and remaining berm by high
velocity flood flows.

N/A

G and E Williams Consultants Limited

Wellington Regional Council

Wellington Regional Council

Left Bank Protection - 3,265 mt0 3,320 m

Clearing of existing bank batter, bank shaping utilising river graveis from
exposed beach opposite Andrews Avenue Lower Hutt, placement of 50

tineal metres of rock lning on the left bank immediately downstream from
the riverbank car park.

Right Bank Protection - 3,165 m to 3,605 m

Construction of two timber groynes on the western bank opposite Andrews
Avenue. Located downstream of another timber groyme whiCh was
constructed in the 1920s. In addition to the timber groymes, rock was
placed in the area. Eight rock snub groynes proposed to be constructed
hetween the timber groynes and the Ewen Bridge.

Left Bank - 1,000 tonnes of Grade B rip-rap from Pongaroa in the
Wairarapa and as specified in Contract 130.

Right Bank - Eight timber poles and 3,200 tonnes of rock as above.
1989/1990 $240,000 (to 31/3/90)

Much of the rock placed will be reused once a permancnt solution to bank
protection has been implemented.
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PROJECT REPORT 47

TREE REMOVAL AND STOPBANK REINSTATEMENT

Date:
Plan Number:
File:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervise¢ By:

Construction:

Construction Standards:

Materials Used:

Cash Flow:

Subsidy:

Project Reports

AT EWEN PARK/MELLING RESERVE

1989

HR2272 Plan held in Rivers cabinets
N/3/106/2

Refer Appendix A, figure 4

Current River Traverse - river C/L
Left Bank 4,492 mt0 4,585 m

Te remove the silver poplars growing on a steep riverside edge of the left
stopbank in the Ewen Park area (upstream of Melling Bridge) The poplar
stands were preventing maintenance and posing a risk to stopbank stability.
N/A

Wellington Regional Council

Wellington Regional Council, with hired plant

Wellington Regional Councii

After removal of the silver poplars the stopbank was reinstated by
venching and placement of imported fill with compaction by roller.

All testing of material and construction was carried out by Material
Advisory Services.

A "New Zealand Heavy" compaction test was carried out on the source
raaterial to establish the optimum number of rolier passes.

Materials Testing and Advisory Services tested compaction at a number of
tocations and found an average of 98.4 percent of maximum dry density.

The cleared site was reinstated with quarry overburden from Firths Quarry
at Belmont.

The existing stopbank material was silty with a substantial amount of
construction rubble. This necessitated extensive cut back with 3,294 cubic
metres of fill being placed.

Material from the site clearing operation was used as topseil with no
additional topscil required o be imported.

$ 25,600

N/A
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Plate 111: Melling Stopbank. Exposure ¢f s%ééfsmp%mmx core 1ou6

willew stump.
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PROJECT REPORT 48

CROFT GROVE POINT 7O BLACK CREEK OUTLET
BENCH CONSTRUCTION AND RIP-RAP PLACEMENT

Date:
Plan Number:
File:

Leocation:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Construction Materials:

Project Reports

1990

HR2274

N/3/10/72

Refer Appendix A, figure 2

Current River Traverse - river C/L
Left Bank 1,148 mtc 1,334 m

The left (east) stopbank from Estuary Bridge to Black Creek outlet is
vulnerable to attack since there is little or no berm protecting the stopbank
from flood water.

The flow constriction at the Woollen Milis point (Cross Section No. 0130,
1,173 m) causes substantial increases in flow velocity. Scour depths
adjacent to the stopbank near this point are up to 6 m below mean tide
level.

Prior to this work the situation was exacerbated by a steep batter which
was in a bad state of repair and could not be maintained.

Top of bench and rip-rap at 2-5 year flood level
wWellington Regional Council

Wellingron Regional Council, with hired plant
Wellington Regional Council

Rip-rap and concrete blocks were placed around the point in 1984 - refer
Project Report 37 - but the river had since scoured under the concrete
blocks creating an unstable overhang. The limestone rip-rap used was also
not considered sufficiently durable to remain,

The section from Estuary Bridge to the downstream side of the point at
1,173 m was benched and rip-rapped early 1988. This project completed
the reach to the Black Creek outlet with secure, durabie rip-rap and
reinstated and repaired the stopbank to facilitate proper maintenance, and
provided a bench to further protect the stopbank toe in the reach upstream
of the point.

Grade A and B rock as specified in Contract 130 (Supply of Rock Rip-
rap). Rip-rap grades to Wellington Regional Council standard rip-rap
specification. Rip-rap placed in three distinct zomes of grade A, B and
mixture of A and B rock. Rip-tap used : Grade A - 1200 tonne, Grade B -
2300 tonne.

Rip-rap was placed on rock fill (1,400 cu. m) imported from Winstone's
Quarry. Overburden (600 cu. m) was trucked in and used in reinstating
the stopbank.

TENSAR reinforcing mesh was used over a 60 m length of the stopbank

238



to protect the lower 2.25 m of the stopbank toe giving protection up to
R.L 2.6 m which is above the "100 year flood" at this location.

Cash Flow: 1989/90 $223,000 (to 31/3/90)
Subsidy: N/A
Comments: Also refer to Project Report Nos 37, 44

240 Part Two



PROJECT REPORT 49

TWIN BRIDGES DEBRIS FENCES, GILLESFPIES ROAD
BANK PROTECTION AND AKATARAWA BRIDGE PROTECTION

Date:
Plan Number:
File:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Construction Materials:

Cash Flow:

Comments:

Project Reports

1985-1989

Refer to files

&/5, 8/7/2, 8/7/18

Refer Appendix A, figure 9

Current River Traverse - river C/L 26,720 m 0 27,100 m

Twin Bridges - An area of established willows was being attacked by
moderate flows in the Hutt River. A secondary river channel was forming
through the area and posing an erosion threat to a significant riverbank at
the rear of residential properties along Bridge Road,

Gillespies Road - In mspénse 10 a letter from a local resident. Local
erosion of esplanade reserve on right bank upstream of bridge over Hutt
River at Akatarawa.

Akatarawa Bridge Protection - Local protection works

N/A

Wellington Regional Council

Wellington Regional Counci

Wellington Regional Councii

Twin Bridges - Construction of four debris fences across the secondary
channel along with some layering of large willows. Followed by additional
willow plantings with a more vigourous species in the season following

construction.

Twin Bridges - Debris fences constructed of driven railway irons at 3 m
centres 4 wire ropes per fence.

Twin Bridges:

1687/1988 $4,000
1588/1989 $3,000
Gillespies Road:

1985/1986 $1,000
1986/1987 $3,5G0

Akatarawa Bridge:
1986/1987 $3,600

These works were undertaken as part of the River Control, Mabey Road
Operations programme of works,
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PROJECT REPORT 50

KENNEDY-GOOD BRIDGE PROTECTION WORKS

Date:
Plan Number:
File:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Cash Flow:

Comments:

1987-1929

No plans

8/5

Refer Appendix A, figure 4

Current River Traverse - river C/L
Left Bank 6,610 mto 7,250 m

The Hutt River channel at this location widens and the bed siope flattens
resulting in river metal deposition and misalignment of the channel. To
correct this, regular cross blading has been required at an estimated to cost
i the order of $100,000 in 4 years.

In October 1986 a fresh in the river causaed considerable bank erosion with
farge bands of willows being attacked over a 200 m reach. Subsequent
cross blading received adverse publicity and so a more permanent solution
was sought.

N/A

Wellington Regional Council

Wellington Regional Council

Wellington Regional Council

Involved extension of the width of the existing willow band and
establishing willows in the river bed. Willow plantings are protected by 20
debris fences (nominally 15 m long, constructed of driven railway irons

at 3 m spacings with 4 strands of wire rope).

1987/88 $16,000
1988/89 $24,0600

The function of the debris fences is to offer protection to the establishing
wiilows and will not be reguired once sufficient growth has occurred.

These works were undertaken as part of the Rivers Control, Mabey Road Operations programme of

wOrKS.
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PROJECT REPORT 51

TRENTHAM MEMORIAL PARK - BANK PROTECTION WORK

Date:

Plan Number:

Kile:

Location:

Reasen For Initiation:

Design Capacity:

Designer:

Constructed By:

Supervised By:

Construction:

Cash Flow:

Subsidy:

Project Reports

1584-87

No specific plan pertaining to this work, but for general design of debris
fences refer WRC plans HR3156, HR3158.

81772
Refer Appendix A, figure 7

Current River Traverse - river C/L
Left Bank 17,596 mtc 18,383 m

Some bank protection work was dome in this reach prior to the
commencement of construction for the Upper Hutt Bypass Road in 1935.
This was followed by Upper Huit Bypass River Works in 1986/87.

N/A

Wellington Regional Council
Wellington Regional Council
Wellington Regional Council

Left Bank (17,596 m to 17,920 m) - This reach is the beach adjacent to
the outlet of the Trentham Memorial Park outlet drain. Existing fences
were re-erected and any gaps filled in. Four new debris fences were
erected.

Left Bank (18,260 m to 18,583 m) - This was the first beach cn the left
bank and downstream of the Moonshine Bridge. Eleven debris fences were
erected.

Al fences were of a standard design with railway irons at 3 m spacings
ang four strands of wire rope. Fences were constructed at 43 degrees (o
the river centre line {facing downstream).

1984/1985 $5,600
1585/1986 $ Nil
1986/1987 $ 12,600

Carried out as part of the Huit River subsidised works, maintenance and
7eDAirs.
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PROJECT REPORT 52

BELMONT (RIGHT BANK) BANK PROTECTION WORK

Date:
Plan Number:
File:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:
Construction:

Cash Flow:

244

1684-198%

N/A

8/7

Refer Appendix A, figure 5

Current river Traverse - river C/L
Right Bank 6,100 m i 8,430 m

Over this reach of the Hutt River from 600 m downstream (o 1500 m
upstream of Kennedy-Good Bridge there has been substantial urban
development.

Dowanstream of the residential development in the vicinity of Owen Street
(7380 m to 8150 m) there are large areas of berm predominantly used for

recreation purposes.

Upstream of Owen strect area State Highway 2 is close to the river with
little berm as a buffer.

The Hutt River main channel is hard against the riverbanks at a number
of locations along the reach. Protection against bank and berm erosion has
been done as preventative maintenance.

N/A

Wellington Regionat Council

Wellington Regional Council

Wellington Regional Council

Predominantly willow and poplar plantings, with some small areas of fill.

1584/1985 $2,000

1985/1986 516,006

1586/1987 $15,000

1587/1988 $34,000

1988/158% $25,006

1985/1690 $20,600 (0 31/3/50}
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PROJECT REPORT 53

MANOR PARK GOLF COURSE - RIVER BERM AND BANK PROTECTION

Date:

Plan Number:

Files:

Location:

Reason For Initiation:

Design Capacity:
Designer:
Constructed By:
Supervised By:

Construction:

Cash Flow:

Project Reports

1984

No relevant plans

&/7, 8/7/1

Refer Appendix A, figure §

Current River Traverse - river C/L
Right Bank 13,430 m to 13,660 m

Continuing bank erosion along the river berm was highlighted by 2 fresh
in November 1983 in which approximately 300 m of bank (up to 2 m
high) was affected with up to 3 m of lateral erosion. Willow trees were
also lost.

N/A

Wellington Regional Council

Wellington Regional Council

Wellington Regicnal Council

Works involved battering of the river bank, construction of debris fences,
toe protection and plantings. General riverbank erosion protection involved
planting of willows in a band nominally 20 m wide throughout susceptible

arcas.

1584/1985 $14,006
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PROJECT REPORT 54
RECORDED ANNUAL EXTRACTION VOLUMES HUTT RIVER 1928-1587
The following pages copy a Wellington Regional Council report identifying the location of the sources
of river shingle on the Huit River for the period 1928-1987. The sites are also marked on the Historical

Works location plans, figures 2 to 10, Appendix A using the same notations.

Soutces prior to 1928 are referred © in Archive Tables 9 to 11, "Explanation of the Shingle Resource”,
and in figure 22, "Log of Extraction Activity, Estuary to Belmont, 1900 - 1955".

Refer to the Wellington Regional Council Rivers Department for sources after 1987.

. !“;\' 7 ‘3 ;3 ; Y
THE WELLINGTON REGIONAL COUNCILY 5\5:,;} [y

27 February 1988
File: 8/7/3/4 (ajw:180)
Lo ¥
¥/
GRAVEL EXTRACTIONS FROM THE
HUTT RIVER 1928-1887

Gravel Extractions - for each company ave shown on the following pages. The .
positions of the companies have been shown on Lhe Series of the Lower futl, 222"
Valley aerials {1-9) with red half circies - Plan No. 304, 1985. Ref Aerials

Filed 8A/68. Firth returns from 1980 specify a point of removal as their

Ticence covers an extensive reach of the river. These have been shown on the

same aerial prints with pink 120° segment and numbered as shown on the forms.

An aerial photo reference number for each company appears at the botiom of the
page,

Referances used:

Hutt River Board Files 54,1585
Wellington Reglonal Counci] Files 2/3/2
8/7/9/2
8/7/10
8/28
86

- Shingle Removal Scheduies
+ 1963-1978 summary included in schedule files.

- WRC Chief Engineer’s Report 1974-84.
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