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EXPLANATORY NOTLS

To Accompany Plans,

The accompanying Plans, Nes, | = 4, outline recommendatione for
the distribution of a total sum of £13,000 on Improvement Works.,
Plan No.5 ghowes the general outline of recommendation ae to

Classification of Lands for Rating Purposes,

- Such a programme as delineated in Plans | - 4 closely follows

the recommendation of iiessrs lolmes & Blair Mason, nu;Inst.c.E..
in their Report of the 14th March, 1922, and practically covers

those Vorks forming the first stage of their reccoamendation,

i‘esars Holmes & Bleir lason's Estimate for this Stage was
£26,400: the proposed expenditure of £13,000, therefore, will

be sufficlemnt for carrying out these works only, if

(A), Suitable Machinery is em-loyed, and

(B), Dredge Cuts are made of widths not exceeding those specified

in the accompanying drawings, « Plans 1,2 and 3,

(A). T understand that sultable machinery, briefly. outlined herc=-

under, may be available on hire or loan:-

(a). DRAG SCOOPS for Outlet Cut, from Land Drainage Dept,,
(Rangitaiki). There 18 involved here a 50 day pro-
gramme for 6 Drag Scoops. I believe this number may
be available from Rangitaikt,- two in working order,
the remainder requiring considerable repairs,

(b), DREDGE, American Dipper, 80' x 20' steel hull, 1} yard,
type "D", for all other Cuts, from Land Drainage Dept.,
(Waini). .

(c). RARGE, GO' x 20', with euitable Winch mounted, for
Snagging, Conveying manuka brushwood, stores, etc,,
from Land Drainage Dept., (Rangitaiki),

(d). CENTRIFUGAL PUMP, 6 in.,, for Channel Blocks, from
Land Drainage Dept. (Rangitaiki).

AR INJECTOR PUMP, for Channel Block "X", ta be purchased,

It ig probable that these items wili net be reguired.
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(e). TUGS, for towage of Dredgs from Waihi Estuary to the
Kaituna, I recommend the engapgement of the Whakatane
Harvour Board's Steam Tug, the "Toiler", and of the
P.W,D, 0il Launch, (Tauranga).

Note. All the equipment avallable from the Rangltaiil
may conveniently be picked up by the "Toller"” in
passing latata.

(f). LAUNCH, For shifting the Dredge and tuhe Snagging Barge
from site to site, and for towing stake and wattling
materlals, etc,, the casual services of a launch will
be necessary.

(g). UTILISATION OF ELECTRIC POWER, It is probablz that the
working of two shifts on the Dredge will be found desir-
able, and in such a case Ilectric Lighting is recommended,
It is possible that, on account of the nature of the
loads to be expected in dredglng through osubmerged
timber, the substitution of Electric Motor for 011
Engine may be found economical., (The Dredge was designed
for Steam Power),

In tiie event of Puaping and Sluicling bein; necessary to
block exilsting Channels, ("¥" and "X", Plan 1), the use
of Zlectric¢ lotive Power would he the most economical

if Power is already being used in the vicinity.

(B). The Dredsge Cuts pronosed, in width and depth, are within
the range of the most efficlent, and cheapest, operation
of the Dredyge,
While the vroposed Cross Sectlonal Areas arc in no case
equal to the existlng sectional area of the Hiver at the
same polint, they are nevertheless sufficlently large to
carry all the water 1t would he safe to discharge suddenly
into the Zstuary, in its present shoaled and silted con=
dition, wlithout danger of exceedinyg its storing and regulat-
ing capacily, and of causing serlous overflow along the

low reaciues,

IT IS ADVISABLE to leave to GRADUAI, iROSIOI such cnlargene
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to full channel area as the River demands, thus giving the
Estuary tinze to accommodate itself to the new conditions
imposed upon it.

In view ol the greatly increased velocity of fiow in the
Cuts cdue to shortening, it is certain that th. necessary

erosion will occur,

IT IS DESIRABLE that Cuts A,B,C & D should be put through,
even at the expense of decreasing the width to be dredged,
for the establishment of these Cuts constitutes a definite

stage in ANY Scheme of COMPLETE River Protection,

HOTES ON WORKS IN DETAIL, (See Plan 1).

OUTLET CUT. (Plan 2), = To be carried out by Arawa labour on
Contract, uasing Drag Scoopse supplied by the Board,

Unit Cost, Gd. per cub, yd,

FORD'S CUT. (Plan 3). ~ Unit Cost: This Dredge has been wWork-
ing for the past 2 years on similar work in the Waihi Swamp
Area at a total cost per cub, yd. varying between 6.23d and
8.68d, according to the nature of the ground worked in.
There is more submerged timber in FORD'S CUT than has been
éncountered in the Waihi Swamp, but it lies within 7 feet
of the surface, and generally in firm spudding ground,

This Dredge should readily excavate FORD'S CUT for 9id per
cub, yd., provided that -

THE HIRE CHARGE) (ADDITIONAL TO WORKING EXPENSES & MAINTEN-
ANCE), IFOR THE USE OF THE DREDGE IS NOT MORIN THAN 10# HIGH-
ER THAN THE TOTAL OVERHEAD CHARGES CHARGED AGATNST THE
DREDGE BY THE DEPARTHENT OWNING IT.

A Block of 40 feet is left between the two parsllel Cuts
principally to essist and cheapen the work of the second
Cut by providing spudding ground on both sidcs of the Dredge
wvhen working on it,

The Hydraul;c conditlons of these Cuts, though at a slight

disadvantage in the matter of Cross-sectional Area, are ime
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proved as to Mean Depth and Gradient, and will accommodate
the River's normal flow,

The removal of the lsolated strip may safely be left to
gredual crosive action, The presence of timber will assist
c¢roslom; but it may Dbe necessary at soms future date to re-
nove sﬁch timber if it is found that it forms obstructions
to navigation,

It may be objected that material eroded from Cuts A,B,C,D
and FORD'S will form deposits in the Estuary, I am of opin-
ion that the Estuary will clear itself of thls material
which is generally of a light, peaty nature, capecially as
the Beouring Proceeses is a gradusl one, quickest when the
velocity is highest, - and when the eroded particles are
held longest in suspension,

NAVIGATIONAL CUTS, The.neccssary use¢ of "Spuds" on arme of lim-
ited range for holding and levelling, renders this type of
Dredge gencrally unsuitable for deepening wide channels,
It will, howe!er, be effective for use in cutting through
sandbars wiich are covered not more than 4 feet at low
water, (Tidal Range, 4 feet),

The object will be gained by breasking through the hard
crust of the sand bar, even if the excavated material is
dunped only 55 [eet, the maximum for this Dredge, from the
centre of the Cut,

Unit Cost, 6}d per cub, yd.

PROMOTING SAJDSPIT GROVTH, This very necessary work will be
carried out as insurance againet a repetitlion of the
Tumu breakout, and against the disastrous projection of
gand across the present spit into the River Channel by
wave action during storm,

The hundreds of thousands of tons deposited through this
agency durlng the last 20 years have been distributed over
the Channel and Estuary, rendering navigation difficult or
lmpossible, and greatly interfering with the storing and

regulating action of the natural reservoir,
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This growth will be promoted by erecting menuke brushwood
hurdling, > feet high, in 100 feet lengths, placed quincunx,
and by raising them from time to time as necessary to keep
pace with the growth of the dune,
Vhen the reguired width, (about 10 chains), and height, (not
lees than 10 fect), have been attalned, thc spit thus formed
will be Tixed by the planting of marram grass and lupins,
Roote of the one, and seed of the other, may be obtained
locally.,

BLOCKING PRESENT CHANWEL AT TUMU. This work may not require to
be undertaken, It would be put in hand only as a safesguard
2gainst a new breach by the River at the Tumu.

The probability of this occurrence will decreasse with the
lapse of time after the completion of Ford's Cut, and with
the growth of the Sandspit,

if, as thé work proceeds, it is found necessary to place
thege blocks, the one at "W" may be sluiced down from the
30" BSandhills there, The other at "X" may be formed by
utilising an InjJector Pump in conjunction with the Sluic-
ing at "w",

Yhether these Dlocks are construcﬁed or not, it will be
necessgary to arrest, or decrease the flow at "W" and "X"
in order to assist the work of promoting the Spit Growth,
This will be attained by attaching manuka brush to post
end wire feneing erected across the stream at the positions
"w" ana "x",

IMPEDING THE FLOVW AT PRESENT OUTLET, and at the same time Deflect-
ing the main current t owards the OUTLET CUT, may be necessary
for a few days after the new outfall is through and until
i1t establishes itself,

It may be done by erecting one or two lines of post and wire
fencing, with manuka brushwood interlaced, carried as far
towards the Eastern Bank of the present outfall as the depth
of water will permit.,



DREDGE CUTS of Category II, Unit Cost, 8,844 per cub, yd.
Good Spudding Ground and considerably less timber may be

expected in these Cuts,

It will be noted from Plan | that Messrs Holmes & Blair
Mason's alignment as shown in broken lines at 2,3,4,5,6
& 7 differs pomewhat from that proposed by the Cuts A,B,
C & D, It will be scen that the Propesed Cut B will not

affect the water rights enjoyed by the Paroa Flaxmill,

It 18 not proposed to excavate Cut E (or its alternative,
cuts 2!, £, 5%3) unt11 the River below, and the Estuary,
have had time to zocommodate themselves to the new cone
ditions induced by the carrying out of all works up to
this point. A boo early commencement of Cut E, or its
alternative, would result in such a greatly increased

discharge into the River below as would seriously raise

the water level in the lower reaches,

Vhile Cut E, as compared with its alternative EAl=2-3,
would give better results in shortening the river course
and lowering Low Water Level, Serlous interference with
the water righte enjoyed by Broad's Flaxmill would ensue
from its adoption, and a considerable amount would pro-
bably/ be claimed in compensation therefor, as well as in
Severance of Propcrty.

The ALTERNATIVE, ON THE OTHER HAND, would carry no such
compensgation claims, though a little of the maximum
benefits poesible would be sacrificed, viz, some 8 inches
of Lowering, and 63 Chains of Shortening,

In view of the probable adoption of the Alteranative, I
have placed Gut D to sult this Stream Allignment,

SNAGGING. As much as possible will be done by Winch, Differentid
Pulley, otc., mounted either on shore or on barge; and by
the use of explosives to cut ofi below low water line.

It may be found practicable and economical to use the Steel

Dredge on such work,
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SHIFTING OF DREDGE from the YWaihi Estuary to the Kaituna will
prove a matter of no great risk or exXpeneec, provided the
Boom and Dipper (weight 11 tons), and the hank Spuds and
Spud Arms are dismantled and transhipped to the auxiliary
Barge.
Towing to the site of re-assembly, (Blan 1), will best be

done by the Steam Tug, assisted by the P,¥W.D,0il Leunch,

IMPORTANT.
|. While I have no reason to doubt the &accuracy of the data col-
lected for previous reports, I have to polnt out that Plans
1,4 and 5 have been compiled in large part from such data,
and that the benefits to be derived from, and the results due

to, the Proposed Improvements depend upon their saccuracy.

2. It will be seen from Plan 1, Summary of Allocationg, that more
then two-thirds of the Total Expenditure will result from
Predging, In estimating the Costs of these Cute I have assumed
ihat the use of this Dredge may be obtained at a Hire Charge
not greatly in excess of the Interest and Depreciation Charges
paid by the Department owning it.

Hire Charge, apprediably much greater, will SERIOUSLY INTER-

FERE with the completion of the desired programme.

CLASSTIFICATION SCHEME OUTLINED, (See Plan 5).

Tn view of the recognised dleparity in the Unimproved Valuations
of the various low-lying Kaituna Lande, I would recommend the
RATING ON ACREAGE BASIS, as being the most direct, simple of
application and eguitable - equitable in that, Judglng from the
position and formation of the lands to be rated, it night be
essumed that the physical and chemical properties of the solil

ere appreciably similar, and that, with excess water removed,

would reepond equally to agricultural effort.,

it would follow then, that
(I)., the HMore Expeditious Removal of Flood Waters, by improving *
and sheltering the Outfall, (VWorks of Category I), and
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(II), the Removal of Subterranean Waters, by increasing the
Gradient of Subterranean Flow, and thus lowering the
Water Table, (Works of Category II), will both result in

acquisition of Direct Beneflits,

These two Benefits, each resulting frow & set of works independent
and distinct, have DIFFERENT BOUNDARIES of incidence, and I recom-
mend that sach benefit be dealt with geparately, -

Benefit I, from an expenditure on Works I, of £7,40Q0,

Benefit II, from an expenditure on Yorks II, of £5,600,.

In X Clagsifying for Benefit I, the ppincipal conslderations
taken into account are Frequency and Duration of Flooded Con-
ditlions in the several gzoneg, Contour Levels and the Gradlent
on Flood Waters,

The most lmportant factors of Contour and Gradlent are detri-
mentally influenced and modified by the presence of artificial
obatructions to free flow of flood waters, such as the MNain

Road and the Trunk Rallway,

It will be noted that a certain area adjoining the Kaltuna, -
portions of Sees, 1, 2, 10B, ete,, in Block VI, have been vlassi-
fled "D" as being so close to H,W,M.5.T., and so saturated in

congequence, as to be quite unproductive,

Attention is also drawn to that considerable arca on the East

of the River Board Area, between the boundarles of the River
Board and the Tumnu Kaituna Dfainage Board,

Although comprising a largish area of Swamp Lands, it is not
traversed by any atfeam subject to flood, and is isolated from

the Kaituna Overflow by intervening high country, It has, more-
over, 1lts natural drainage outiet at a point well towards the
mouth of the Estuary, so that the only benefit derived will be
from Benefit I, and that over a small area influenced by the grad-

lant on flood waters from a comparatively small catchment area,

The proposed Classiflcation under Benefit I ig ghown on Plan 5.
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In Classifying for Benefit II, arising through the Lowering of
Low Water in the River, practically the only factors o be con-
sidered are Contour Levels and Comparative Distance from the
Main Drainage Channel (the River),
It is assumed that the pogition of the Water Table in thls class
of country bears gome definite rclation to the General Natural
Surface of the Ground,
The preasence of obhatructions, such as Road and Railway, do not
materially affeet it.
It ie to be noted, however, that dowmstream from the Eastern
End of Cut A, therc is no lowering of low watsr level, and
therefore no nenefit from the Torks of Category II.

The varlious Classes, and thelr Extent, are shown on Plan 5,

As to the proportional Rating of the Effective Classes, I would
recommend the following ratios for both Categories:-

A:B3C :: 2:¥4):1.

The Benefits considered for Rating Purposes are of course onlyth

thogse aceruing to Agricultural and Pastoral Activities,

In the matter of Navigation, 2} miles will be saved between the
Outlet and Canaan Landing, - previously 13} miles, and for the
transportation of flax to }ills along the Lower Reaches, the

towge distance will be very greatly reduced,

The section of the community to reap the greatest henefit is the
populatlon oi Ilaketu, The very reasl advantages of restored navi-
gation, restored fishing and pipi. grounds, and the greatly increag=
e¢d possibllities that proxlmity to such a waterway wiil lend to

t he future plan of a Civic Centre, are incalculzble,
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APPENDIX I, (See Plan 3).
The completion of the above proposed Progremme will mark a def-

inite stage in the Dralnage and Flood Control of tie Kaituna.

Complete Flood Control cannot, of course, be attained except at

an expenditure beyond the unaided reaources of the Rlver 3oard

Areea for many yeare to com€.

Then the timc does come, Messrs Holmes & Blair Mason's Proposals,

or some modificatbon thereof, will probably he carried oul,

It is nmy duty here to suggest a modification whereby,

1, Flood Vaters wili discharge into the Ocean {ORE DIRECTLY and
QUICKLY, (it should particularly benefit Papamoa Estate), and

2, there will be lcass STOP-BANK LENGTH for constructlon and

maintenance,

There is at present a fall of about 8 rfect at extreme Low Vater,
and 4 rfeet at Flood, between Broad's Bend and the Ocean - ample
to cnsurc gelf-cleansing and maintenance of outfall, and to
FORCE FLOOD WATERS QUT .IN THE TmETH OF HEAVY HOKTHERLY WEATHER,
Any eroslon in the "Proposed Cut” Country would oe of little
conscquence asg the land is below the lMargin ol ordinary Culti-

vation,

I have indicated the pronosal on Plan 5, The cssentliala are;-

(1). A Direct Cut to Sea froiz Proad's Bend.

(2)., A Fixed Yeir designed to apill some 30 of NORMAL RIVER FLOV
into this Cut, The balance will remain L1n its present course,
keepling the Channel ppen for NAVIGATION and for SUBSIDIARY
DRAINAFE OUTFALL over the Tumu Kaltuna Dreinage Area,

It 1a prohable that an efficisnt design of this weir would
ensura that 11ttle more than the nresent nornal flow would
be dlscharged along the present channel even in tines of
High Flood,

(3).%% A Stopbank, or Levee, along the Rastern Side of the River

approximately as showm on Plan 5.
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It may not be cut of place here, in considering a financlal
plan to meet such Tuture expenditure, to state that, judglng
from the exporie.ce of the Selwyn and Ashburton County Councils,
there may be decided advantages olfered by a small Comaunal

Foreatry Scheme on lands within the Rlver Beard Area,

Te Puke,

Degember 27th, a2




