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Central Otago Irrigation
Investigation Committes,
DUNEDIN.

6th September, 1928,

The Rt. Hons the Prime Minlster.

yﬁﬁéir,

The Committee appointed by the Government to inquire into

and report on the position of irrigation in Central Otago has now the
" honour to report as follows:-

The order of reference gquoted hereunder was of a wide and
comprehensive nature calling for a review of the various rates
7charged for water, the adequacy Or otherwise of the depth of water
Japplied to fhe 1snd under the various schemes, their general
administration, and other correlated points of interest.

1« ORDER OF (a) Whether you think the oxisting water rates
REFERENCE

are reasonable and that the 1and can bear these
rates, assuming that the best use is made of the
land eaé—%%a%-%he—bee;fuee—ééhauﬁkriﬁk4auhéﬁﬁﬂb
and that the purchase priée was reasonable; énd
if you find the rates chérged arc more than the
land can bear, what rates for the different areas
you would suggest. Also therc may be 1ndividual
cases which should, from the nature of the soil
and other conditions, recéive different treatment
from the rest of thc areas

(b) Whether you arc of the opinion that water
is being efficlently used, énd that the existing
basis of allocation of water on the different
areas is rcasonable. If nét,mako recomméndations
as to the amount of water necessary for each areca,
taking into considecration the clags of 1and.and |
145 crops Individual cases may require special

conglderation.
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(e) Whether you thiﬁk the administration of the
several schemes could 56 ijmproved, and, if s0O, what
method would you suggests If by- a Board or Commission
of Management, should it be appoin;ed by the Government,
or a body elected by the water users with possibly '
Government representation?

(a) Whe ther there are any other polnts which you
think should be brought forward for the consideration
of the Government?

24 GENERAL
CONSIDERATIONS

Irrigation on a large scale is a comparatively recent
development in New Zealand, and when the schemes or extenslons thereof
outlined in this report were started, what might be termed a flat
rate was charged for water on each, and a uniform depth of wdter
allocated to every acre under such scheme, but with the passage of
time and the experience gained it is evident that adjustments in
both respects have bcen and are still necessary. New Zealand 1s
not singular in this, as in America, wherc irrigation schemes of mich
greater magnitude were in existence long before those in Now Zealand,
the same difficulties have been encountercd, and within recent years
Commissions have dealt with +he same problems.

>Irrigation is only one phase of agricultural development
in New Zesland, and the area devoted to this type of farming is
comparatively small in relation to ths Dominion's total acreage
under cultivation. Its relative significance,'however, is iwmportant,
for in the semi;arid region of Ccntral Otago, with a rainfall of
from 411 to 20 inches, the Government has embarked on the dcvclopment
of dry barren country in an endeavour to reeclaim such land by
irrigation and to cstablish satisfled farming communitics.

Nowhere in New Zealand are found conditions similar to
those pertaining to Central Otago, and nowhere are the probleums
confronting the éettler more complex.  The arid conditions prevaliling
in that locality, combined with the intense heat of summer and

extreme cold of wintor render farming, as practiscd 1n more humid



B

districts, a most precarious undertaking. The soils of the district
are highly variable, ranging from heavy silts éuperimposed upon clay
to light gravel of the most porous nature. Tt can be readily
understood that where such variations exist there are greaf differen—
ces in the'water holding capaclty of the solls. The heavy soil '
types, on account of their greater retentivity, can be irrigated with
1arg¢r flushes of water at longer intervals than is the case with the
light wind-drifted solls having a gravel sub-surfacc.

The Commlttee was ijmpressed in the course of its
investigations by the large arca of these light soils,in Central
Otago, and an examination of each individual holding has demonstrated
convincingly that the present allocations of water thereon reguilre
drastic revision; Another important feature relating to the soils
of éehtral Otago which has had a great bearing on the Cbmmittee's
recommendations for a revision of the rates slready charged is the
variation existing in regard to their fertility, or abilify to grow
érops. ‘Undoubtedly. therc are arcas of deep mica-schist silts of high
fertility which will grow Crops of almost any kind most luxuriantly,
but such areas are comparatively fcw, and alrecady arc devoted in the
main to thc production of crops with high "per acre" rcturns, such as
fruit. The lighter soils -~ and there is a prepondérance of such -
have not the inherent fertility of the deep gilts, many of them being
extremely poor and incapable in thelr present,condition of glving a
reasonable erop in return for the cxpenditure-involved in farming
them. There has been at all timcs a tendency to. look upon the
soils of Central Otago as of first-class quality, capable of glving
, maiimum returns to the farwers if water was applied during the growing
of crops. Such, however, is not the case. ‘There are in Central
Otago limited areas of soil as rich ss any in New Zecaland, but,
conversely, thecre are large arcas, already served by irrigation, of
i{nferior soil types, low in fortility and of poor water—holding
‘capaclty. . ‘o these lattcr the Committece has given grave
consideration, realising that even with the granting of most liberal

concessions the settlers thereon would have a hard struggle to



establish successful farms.

It is perhapé not sufficiently realised that irrigation
is a soecialised type of agriculture calling fof—ﬁbrc initiative.
than is necessary for successful farming under more humid conditionss
More labour is entalled on an irrigated farm becausc of the very
practice of irrigation, and ag a result all crop production costs
are conéiderably higher than is the cascC under normal farming
conditions, In Central Otago whcn a sclector takes up a new plcce
of land it is practically decvold of any useful vcgectation. He has
no means of securing cven a small remaneration until he establishes
grass and lucerne, and this naturally mcans the lapsc of time,
Pinance is, therefore, an even more important factor to the new
irrigation farmer than to one in more humid districts. When a
farmer purchases a property for, say, £26 per acre in Coastal Otago,
he walks on to a farm fairly well grassed in reoadiness for stock
grazing, and a limited amount of working capital generally suffices
his needé, The reverse is thc casc in Central Otago, and ample
finance is absolutely necessary to carry the settler over the initial
critical years. Land in this district is not cheap when the cost
of water, improvements, and lapsc of time necessitated in bringing-
a farm into productioﬁ are takon into consideration.

Throughout the Committee's investigations an endeavour has
been made to keep the farmer's point of view cver to the fore~front,
for it is only in the solution of the irrigation farmer's probleoms
that success can come to the various projects alrcady in opcrations
The tendcency in the past appears to have becn the placing of too
mich stress on the engincering aspects of the irrigation works,
without giving adequatc considcration to the suitability of the land
for irrigation farming.. In some instences land has been scrved by
water, the potential bencfits from which arc problematlcal, as the
land is of poor gquality, bcing nothing but gravel with very little
humus. Experiments conducted by thc Public Works Departmont do not
at present indicate that thesc lands are 'suitablc for, say, the

growing of lucernc although possibly further experiments may prove
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them suitable for clover or grasses., The fact that settlcrs asked
for water, and were prepared to sign agreements to pay a fixed price
for fhe water when delivered, seems to have been taken as an
assumption that the land to be served by the water could bear the
charge put upon 1t. The Committee 1s satisfied that gufficlent.
study has not beeﬁ made in regard to the potentialities of certain
lands now included under the present schemes, and if such lands

had at fhe outset been examined and reported upon by those with the
necessary knowledge and experlencc to do so, ﬁhey would never have
becn brought under ilrrigation,

Suécessful irrigation is the result of the combined
efforts of the engineer and the farmer. Thé engineerfis ragponsible
for building the irrigation works: the farmer must pay his share
of tﬁe works, and at the same time make & living from the land. .

* The main portion of the engineer's work 1ls soon over, but the férmer's
part lasts as long as the works endure. There can be no irrigation
project without competent cngincers, but there-will be no payment for
the works now developing under thom without tho successful farmer,

In Central Otago the irrigation works havc inlmost cases been
substantially built and wmaintained, but the férmers' nceds have not
been fully rcalised. ~ Thc mere construction of irrigation wqus will
not in itself make irrigated agriculturc and mistakes have been mada
in including under the race land which is not worth irrigating, bui
yot settlers are expected to make homes on such country. The bulk
of attention has been centred largely on engineoring featurcs,

and settlers without capital have been encouraged to settle upon land
which in some cases can never be expcctcd to give a reasonablc return
for the money expended.

An engineer is not necessarily a trained agriculturalist;
hence it follows that he has to be gulided to a large cxtent by the.
farming community in the various aspects relating to the irrigation
schemes and their extensioné. The sound judgement of the farming
community, however, can bc often submerged in the desire to obtaln

water regardless of cost, and 1t is often only aftor acquiescence to
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their request that a full realisation of the true state affairs
presents itself. It would appear that the Government in some cases
has been induced to undertake the irrigation of these lands through
theoptimism of farmers and others.as to the capabilitles of such
lands and their capacity to pay the existing water rate; the
Committec is of opinion that in thc interest of all prcscnt and
pqtential schomes the Public Works Department should have dis-
interestcd advisers in agriculturalwattcrs, so that prior to any
commitments the 'proa' and ‘'cons' of the subject could be fully
investigated.

3. SCOPE OF
INVEOTLIGATIONS

" At an early stage in its investigation two things appcared.

to the Committee as essential if irrigation farming in Central
Otago wore to be placed on a sound footing and if success 1s to be
looked for; (1) drastic reductions in rcgard to the rates charged
for water on certaln lands; (2) a revicw of the present allocation
of water to all soils with a view to adequatcly mceting their varying
water requirements. This mcant that cach farﬁ haq to be visited
individually, and its soil characteristics studicd from a physical
and fertility aspect. . The Committec had also in dealing With tho
allocation of water to takc into account the configuration of the
land and the difficulties of watcr application.

The Government Schemes invcstiéated'by the Committee,

approximatcly 50,000 acrgs, were as follows:~

Schemo Area under Scheme Schcme Area under Scheme
{acrcs) ) : (acres)

Ida Valley 14,688 Last Chance

& Extension 2,940
Hawkdun 10,000

Tarras - 34551
Galloway 2,548

Ardgour 1,474
Manuherikla 5,809

Arrow 6,000
Earnsclcugh 2,106

: Teviot &
Extension L ,067

During the invcstigation roguests were made that the

Committce report upon Ripponvalc (a private scheme ) and Bannockburn
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and Matakanui, (both of the latter controlled by the Vincent
dounty Council),

The attached map (marked "a") jndicated the locality of
all schemes investigated.

L, REPORT ON INDIVIDUAL SCHEMES

(a) TEVIOT SCHEME

‘fhig scheme is unique in New Zealand in that it comblnes
irrigation and electric—power generation; the source of supply being
the Teviot River, a tributary of ths‘Molyneux River.

The supply from the past few years experience and from the
meagre information avéiiable appears to be ample for both purposes
for some years to come: the minimum flow of the catchment area 1is
estim ted at L1 cusecs, while the dam at Lake Onslow conserves
gufficient water to provide 15 cusecs for a period of 120 days, Oor &
total of 56 cusecs.

The Teviot Power Board has a right for 26 cusecs, but the
most of this is used for irrigation purposes after passing through
the Power-house, although at present there is some waste at this
point on account of the varylng power load,

The area undér irrigation on thébmainlpart of the scheme is
2767 acres, and, on the Extension about 1100 acres have been signed
for, which in the future will probably be increased to about 1300
acres, thus bringing the total acreage to approximately 4o67 acress
On the revised allocation of water (approximately thirty-three
inches over the whole area) the water requirement will be 11,184 acre
feet or approximately 5,590 day heads, or 37 cusecs, over a period
of 150 dayse There is thus an ample water-supply, even in times of
minimum flow, for the prcsent area and the Power Board's requirements,

Situated in close proximity to Roxburgh the country embraced
within the arca consists of good rolling downs ‘interspersed with |
flats, all of which lend themselvaes to easy irnigatioﬁ. The sdils
vary in degrec ranging from fertilo-flats to poor shingly plailns of
an extremely porous naturce ~In the wmain the ‘soils of this arca are

of a much more retentive nature than obtain on some of the other
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écbemes. This fact combined with a moderate summer rainfall
anables some of the lands under the scheme %to operate with lcss
water than is required elsewherc.

In the course of its investigations, the Committec met
urgent demands on the part of the settlers for a reduction in the
rate of 16/~ per acre for water, and a revision of the present
allocation of 1 head to 150 acros. Other points which were brought
under tﬁe Committee's notice were the necessiﬁy for drainage of some
properties, and requests to further extend the present scheme so as
to0 embrace additional arcas of land. The Committee investigated
fully the various points brought up by the scttlcrs, and have the
following recommendations to make:

(1) The adoption of the classification of land, water
allocation, and rates as set out in the attached schedule.
(2) That the requestcd extcnsions of the present raccs to
embrace further areas of land be referrcd to the proposed
Advisory Board, (sec paras 10).

No definite rccommendation is madc in rcgard to the
question of damage to propcrties by scepagc, the Committec rcalilsing
that each case should be dealt with on its merits. It, however,
rccommends that where agrcement cannot be rocached betﬁcen the
Public Works Department and the irrigator the matter shquld be
referred to thc proposed Advisory Board, which will then act as

arbitrator betwecen the parties concerncd.

(b) IDA VALLEY SCHEME

This scheme was the first undertaken by the State and
from a farming point of view has proved very successfule The land
in the main differs from that of other schemes, being heavicr and
requiring less wator: this was evidently realised at the inception
of the scheme as the allocation of water was on the basis of 41 cusce
to 200 acres, against 41 cusce to 150 acrcs on most of the other
schomese Bven this amount of water in some cases appears to be more
than sufficient, some of the irrigators not using thelr full quota,
The water 1s obtained from a dam in the Manorburn catchment, and is

supplemented by various small crccks aloﬁg the raccse At presont
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'some 41,300 acres are served in Ida Valley, but portion of the
water is diverted over Low's Saddle to irrigate alout 2,500 acres on
Galloway, where the land is lighter and requires. a. greater amount of
water, ’

'Complete records have bcon kept of the water avallable for
the past 10 years, and it is evident from these tﬁat carcful
observaﬂion of the supply will reqguire to be malntained, During
last sedson - a particularly dry onc - the draw~off from the dam
exceaeded the net annual gaine In the previous seaéon there was
actually less water taken from the dam than the annual gain. The
reverse would have been the case had the Ida Valley irrigators
taken thelr full quota. The ycason for thls shortago appcars to Ybe
that the gain from creecks was originally over—estimated: this prob-
ably is easily accounted for by the absence of records, Tha
expericnce of the past few years has ghown that the supply from
these cerceks has not reached expectations: the flow, from all
accounts, exists in the early part of the scason, but diminishes
during the summer months. If some of this early water could be
conserved there would be very little causc for anxiety, but under
present circumstances curtailment of supplics would he neccssary
if two or three dry years in succession were expcrienced. It is
understood that reports on thce position have been submitted by the
local Engineer ~of the Public Works Department,

The schcume covers two areas, isce (i) the original Ida
Valley Scheme, undecr which the scttlcrs were charged 10/~ per
acrc per ennum, and (ii) the area served at a later datc over which
a 15/~ rate is charged. No gricvances in regsrd to water rate wore
heard from those on the first area, but thoss on the sécond area
fecl that they arce being over-chargcd and rcquested a reduction.

Most of the land 1s throughout of fair gualii; -nd appears
to warrant the meximum charge being lcvicd. . The Committec, therc-
fore, considers that this area should be changed'at the rate of 14/-
per acre per annum, as against the 15/- ratc now being charged. It

is not suggested that the prescnt rate of 40/~ per acre on the
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original scheme be increased as current agrecements limit the charge
to this figure, These original irrigators werec fortunatc in
securing agreements at an carly datc and at a,iow ratce The
Committee is not Aisposed on that account to réduce the charge being
made to the irrigators on the lower portion of the Scheme to a like
amount, simply becausc the irrigators in the first scction secured an
earlier énd more favourable agrecment, Werc such agrcements not in
existencé the Gowmittee would in all probability rccommend a flat
rate of 14/~ per acre over both arcas. :i

It was represented by the scttlors on the lower cnd that
inadequatc dralnage through the middle of the vallcy was causing
damage, this being mainly duc to the effcct of‘irrigation wators It
is apparent that steps will have to be taken to remedy the present
position of inadequatec drainage, and it is cvident that this necessity
was recognised when the original cstimate for Ida Valley was prepared,
provislon for dralnage being included. While it is realised that a
portion of Ida Valley is suffering from thc cffect of cxcessive
irrigation water and lack of drainagc, the Committce docs not feel
justified in meking a definlte recommendation in rcgard to
stralghtening the Poolburn to allow of ficer eiit of drainege water,
The area of land visiply affectcd at the time. of inspection was found
to be 270 acros, The cost of straightening the Poolburn and
maintaining it in good order would in the Committce's opinion be
gxcessive when viewed in relation to the ares iikely to benefit
therceby, A considerablg amount of good would result if a moderate
sum were expended in clearing some of the existing obstructions in
the creek, In the case of damage resulting,fc land adjacent to the
creek, the Advisory Board should be asked to decide what adjustwents
should be made. ‘

Many of.the apparent ills of irrigation in the Valley, as
evinced by the intrusion of rushes in thc country flarx... the slopes,
cannot be attributed to a risc in ground water;caused by a blockago
of the Poolburﬁ. This state of affairs can be largecly sccounted for
by the retentive naturc of the sub=msoil which brings the irrigation

water to the surface, combined with a too lavish distribution of
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Twater over certaln sections.

In view of the class of land under irrigation in Ida
Valley it is recommended that the prcsent allocation of water
namely, 1 cusec 1o 200 acres be adhered to. There is ample evidence
to show that this allocation of water is sufficient to meet the needs
of the different farms under irrigation and the Committee does nol
feel justified in recommending any alteration in this respect.

The Committee recommends that in regard to- those schomes
where water~shortage is likely to occur, and where individual
gettlers hold large areas of irrigated land negotiations be initiated
with the objecct of reduéing the areag slgned for, thus placing the
schemes on a sounder footing insofar as water is concerncd.

(¢) GALLOWAY SCHEME

This scheme is situated on the left bank of the Manuherikila
River a fow miles to0 the north-east of the town of Alcxandra, and
derives its supply of water from the same source as Ida Valley vize,
the Manorburm Dam.

The present allocation of water is 4 cusoc to 150 acres
(or 2l inches per acre) over most of the arca, as against Ida Valley's
1 cusce to 200 acres (or 48 inches per acre). The land is much
lighter and requircs a‘greater guantity uf_wafer morae particulérly
on the flat gravclly lands, wherc, in the opinion of the Committee,
even 2 inehes is insufficient, cspecially in the early stages of
development: the settlers have been purchasing a considerable
amount of extra water, amounting last season to 1313 day heads or
57%% of the ordinarxry supplys Even allowing for a fair proportion
of this being wasted, which 1s,inevitéble in the early stages of
irrigation development when the settlers are rot sufficiently
experienced in the use of water, it is evident that thls land
could profitably use more water. As, howsver, the supply is
limited under present conditions, as pointed out in the portion of
the report doaling with Ida Valley, extra water -over and above the
recommended ailocation cannot contihuc to be given to this arca
during dry seasons, unless more water is méde "avalilabla,

The area covercd by irrigation agrccments is 2671 acres,
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bortion of which is on the slopes of the Crawford Range and Olrig
Terrace where the settlers are sheep farming, dbut on the flats
dairy farming predominates. On this aresa, once primarily confined
to the grazing of shoep, there has béen a marked transition from
that typevof land~utilisation to dalry farmings This change in
farming methods can be largely attributed to the fact that the
Governmant ostablished on Galloway Flat an Irrigation Demonstration f’IL/IFiGQj
Parm, the activities of which are mainly devotcd to the devclopment
of dairy-farming in the district, the position being today that
practically every farm on Galloway Flat has adopted dairyinge This
Experimental Farm has been of value to the Committeo in determining
the smount of water required on the Galloway lands, and the value
thercto of such waters The farm appearcd to the committee to be
adminis tered on sound lines, and must certainly be of great benefit
to the farmers in the districte.

The soils of Galloway arc of a variable naturce Towards
the foothills of the Raggedy Range hecavy types aroc to be found these
lending themselves ideally to the production of luxuriant cropss
Towards the Manuherikia River the solls are lighter and’of a very
porous nature neccossitating as can bo expectad, a greater supply
of water than is at prosent allocated, and requiring more frequont
irrigations than rscessary on the heavier soll types. Practically
adjacent to the river and on a level with it are areas which do not
require irrigation, the ground level of water being sufficiently
near to the surface. On this arca cortain features in regard to
drainage and alkall will in all probability have to be studiled at
no distant date.

Galloway represents a section of an.irrigation schema
which is in a moderately advanced state of developmente The
farmers on this area appear 1O be working on sound principles,
aﬁd their expcrience has been of m terial value in the formation
of this Committee's vicws,. . Many points for conslderation woere
brought before the Committee's notico and the; following arc its

rocommendations:~
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(1) That the present allocation of water, namely 1 cusec

to 150 acres, should insofar as is consistent with the
available water supply be altered to the.al}ogations recommended
in the attached schedules for each holding. In regard to such
allocations it is realised that there is at present e;ery
1ikelihood that this cannot be adhered to in its entirety until,
as has been indicated, further conservation has been effected,
or more favourable seasons experienced.

(2) It would appear that the Department has been over-
optimistic in regard to the water available for irrigation

and conseguently over-selling of water has resulted in
bringing in a greater acreage of land than can be supplied
from the avallable water sources. The Committee have owing
to water shortage, recommended that one area of 600 acres be
reduced to 300 acres. This land was served by water at a late
date and is not yet fully developed. If, in future, the water-
supply to the deleted area can be restored it is recommended
that this be done.

Tt is recommended that in the meantime the rates and

water allocation shown in the attached.schedule be adopted.

.(da) ARROW RIVER . CHEME

This scheme is in the Lake County ard the area commanded
by the races lies between Arrowtown and Fraﬁkton, being supplied
by water from the Afrow River. It is possible also to utillise somc
of the Water'passing through the upper pipe-line for power DPUrposcB.

Last season fairly complate rccordszof river flow werc
kept, the lowest records obtaining during Eubfuary and March whon
the river fcll to 39 cusscs,. Allowing for rsce lbsscs and say 5
cusecs for power purposes (giving about 90 h.p. which would probably
be sufficient for a summer lighting and heating load in the district),
there would be avallable 30% cusecs which would irrigate 6,000 acres
on the basls of 1 cusec to 200 acrgs: at present under 4600 acres
have been signed for snd it is not expected that more than 6000
acres will be the ultimate development. Last‘season was ong of the

driest on record in tho district and durihg low flow in normal years
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the river will probably carry a greater quantify of water.

A good demand for power for lighting and heating in the
winter timc is anticipated and the power aspeéfidf"this scheme
should be closely investigated, as the arca néw estimated (6,000
acres) as the ultimate development for irrigation is less than was
originally intended. This would help to reduce the cost of
irrigation and at the same time supply a nced of the district, which
the sctilers would apprecilate. Although most of the areca has bean
farmed for many years without iyrigation, it ﬁeriodically suffers
from drought and last season, from all aca)unﬁs, farmers had an
anxious time. With an assured supply of watér they would to a
certain extent be insurecd against a recurrcncé of last season's
experlience. Ore or two private schemcs arc in operation within the
arca and appear to havc given gsatisfactory rcéults.

The main points brought under the Committee's notice were
the water rate, which somc deemed oxcessive, the necd for classif~-
jcation of thce land in regard to water allocation and thc instability
of the maln racc near Arréwtown. The Committee was unable to deal
with the first itwo points, tho ground being covered with snow, and
" the séttlers asked that the inspcction of the land be postponed to
a later date. This éan be carricd out at any suitable time within
the noxt 6 or 8 months as the schome cannot be brought into operation
until season 41929-30. Inspcetion of the portion of the race about
which the settlers expressed some doubt indicatces that in part at
lcast it will regquire flumipg: the work already done will, however,
not be wasted, as the bonch formed in making the race will carry the
flume.

Thé Committoc recommends that a complote report on this
scheme be obtained at a later date with a vicw to land classification
and any further points of intercst and that further inspections of
the racos be made by the cnginecrs of the Deﬁartment to ensurc thelr

stabilitye.
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(o) TARRAS AND ARDGOUR SCHEMES

These two schomes are located in the Uppér.Clutha
Valley some 20 miles north of the town of Cromwell, the Tarras
being on the banks of the Clutha River, and the Ardgour lying along
the left bank of the Lindis River. Both derive thcir- watcr from
the Lindis River and supplles are rogulatod by the onc officer:
+here are in addition several private rights from the samc source,
vut only one of these (Lethbridges, 12 cusecs) is superior to the
Government's firgt right of 50 cuscces.

In a year such as 1927-28 there would be insufficiont water
to satisfy all demands in the dry part of the season, but the
records for the two prcvious seasons indicate that most rights could
be met. The following table shows the flow in the river for the
last three scasons during the period from 15£h Jamuary to. 7th April.

Flow in Lindls River in Cusécs

1925-26 -« 1926-27 1927-28

January 15-21 130 91 55
" 22-28 109 9l 5l

o 29 - February U4 162 . 74 - 53
February 5-11 ‘ 124 55 5L
N 4218 85 - 55 65

"o 49-25 133 58 42

W 28 - March 3 330 242 Ll
March 4-10 150 'V 119 L5
" 4447 148 g8 L5

"o 48-24 11k 363 60

" 25-34 : 119 346 55

April 1-7 149 Ungecorded 69

The arca now being irrigatcd or recommended in the wmean-
time for irrigation is as followsg:—
Ardgour 1474 acrcs

Tarras 3551 "
502 5 1

e or—-



- G

On the basis of 1 cuscc to 150 acrcs or 2 acre-fcet the
requirements would be 5,025 day hcads or 334 cusecs for 150 days.

These schemes have not beon in Operétibﬁ‘for a sufficlent
longth of time to enable a determination of the race lossecg, but
it would be unwise to regard thesc as less than 7 cusecs in the
meantime so that the total water roquired for diversion would be
Lo cuséca. To this, however, must be added 12 cusecs to mect
. Mr. Lethbridge's right, making an aggregate of 524 cusecs., It will
thus be secgn that during last scason's dry period thorc would have
been a deficioncy of from 7 to 10 cusecs, but fortunately Mr.
Lethhridge allowed L cusecs of his water to be diverted into the
Government racc. Lower down the river 8 cusccs have, by arrangement
to be diverted into Messrs, Bogg & Stacpoole's intaké, but the
indications arc that the river makes sufficient from return flows 1o
satisfy those rights provided efficient steps arc taken to pick up
+the supplye. '

Much of the land undcr thesc schemes regquircs a greater
allowance of wator than one cuscc to 150 acres, but this in dry
seasons could only be provided for if cxtra watcer werc given early
in the scason when therc is an ample supply.

It is evidont from the records and from local information
that the past season was onc of the dricst for many ycars, so it would
appear that in normal seasons thore should be a sufficicnt supply
on tho present allocation.

Although the very lightest gravelly;terraco lands have
been shown as regquiring a 36 inch supply, the. Conmittee feels that
these should in the early stages of development rccelve free any
surplus water that may bc availabla.

The principal requests on both schemes wero for a
classification of the land and a greater allowance of water when it
was avallablec, The settlers rcaliscd that in drought seasoné there
would be insﬁfficient water throughout to provide extra water, but
requested that free water be given early in the scason when thoxe

was an amplc supply.
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The land varies in gquality and, thereforc, ghould in the
opinion of the Committec pe classified poth as regg:@s charges and
waters

The Committec thercfore ygcommendsi=
(¢) That the scalc of chargos shown on the attached schedulc
be;adoptea.
(é)' The adoption of the attached schedule of water allcoc ations
Owing howcver, to a diminishing gummer Supply therc will
undoubtodly bo & shortage of water during the dry months and
an excess during the earlier months of the irrigation scasoles
Surplus water ., thereforea, should be given free up to the
extont indicated in the schedule guring the carlicr months
of thc season whon such extra watecy 1is available, butb settlers
will requirc %o tako thoir allocations equitably throughout the
whole jrrigation season, and 8O avoid the pullding up of peak
demands upon the supply during 4ry timc s when thosc dcmands

cannot possibly be mct.

(£) HAWKDUN SCHEME

Sitﬁated'in ‘the Maniototo county" in the viginity of
Nascby and Ranfurly, this scheme covers an area of 50,000 acras,
elthough 1t 18 proposcd 1O jrrigate only 410,000 acros of that totale
This arca can only be considcrcd a partial irrigation scheme;
although no doubt it will be of inostimablec ponefit to the gobtlorse

The supply is obtained from creeks:feeding the Manuherikia
and Taiori Rivers supplementcd in the 4ry part of thc season by the
Eweburn Reservolr. Records of flow hava been kept during the past
goason (one of the dricst) which indicato that in Novembar and
Docember therc js sufficient water for 1 cusec to cover 454 acres
whilst in March 4 cuscc would have to cover 351 acrese

Thosge flgurcs, howeveT, takeo no account of thc water to
be supplied to miners. This, howevaer, is unnccessary as irrigation .
demands take preccdance during the monthse of‘January, February and

Marche
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The irrigation agrecment providecs for 1 cusec to 300
acrcs so that it would appear that taking the season from November
to March inclusive, sufficicnt wator is available to supply on this
basis,. Tho irrigation of small arecas scattcred throughout guch a
largc arca of country has involved a considerable amount of race
cutting, the distributarics totalling 4101 miles and the main race
66 miles. Race losses, thercfore, will be high, but in the asbove
estimatclof supply conscrvative figurcs of losses havo becn used,

The scheme is not yét in operation, although the main
raca and most of the main distributaries arc complcted thus
enabling water to be supplied during the coming season to mogt of
the arecas Conditions here will vary from those on other schemes
in that iﬁ is not snticipated that irrigation water will bc reguired
before the cnd of October,.

The Committec cannot rccommend any alterations in rates or
wator allocation as thc scttleors will irrigatc only portioms of thelr
farms and the ratc docs not appear cxcessiva apart from irrigation,
the supply should be of v-lue for stock watering.

(g) MANUHERIKIA SCHEME

This schome is situatcd along the right bank of tho
Manuhorikia and the left bank of the Clutha Rivers and extonds from
Chatto Crececk to Clyde, The main races couamand an arca of approx—
imately 14,000 acres, although at prcsent only about 5,800 acres
are being developed under irrigation. Mach of the undeveloped por-
tions consists of light gravclly soils which will take many years to
bring into full economic production and then only with a plentiful
supply of watcer at a low charge. On the now.irrigéted arca great
variation is apparent, gravelly solls prodOm*gating, and the present
water allocation is plainly insufficient particularly during the
carly yecars of develbpment.

235 HA The arca at prescnt boing or shortly to be irrigated is
5,809% acrcs and regulres on thc basis of the proposed water alloc-—

ation, approximatcly 55 cuseccs. In addition 2 cusccs are supplied

free to the Alexandra Borough, whilst 18 pipe-users also arc supplicd
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from this scheme. These latter will require for irrigation and
stock-water purposes probably another 2 guBecs, Or & total of 59
cusecs. Generally speaking, the flow on the Manuherikia River which
supplles this scheme is 100 cusecs OY over: there is thus an ample
supply for the area. The Hawkdun Scheme nowW under comstruction
will, however, draw part of its supply from this source, but the
agmount so diverted will jt is considered not prejudicc the
Manuhcrikia Schemea. When the gauge at the Mnnuhﬂrikia intake
records 100 cusecs there are roughly 20 cusecé;in the creeks which
will feed the Hawkdun Scheme, SO that 80 cusecs should be avallable

‘or Manuherikia. Allowing a race loss of 13 cusecs (the avcrage
for the 1926-27 season was 1246 cusecs), the aVailable water would
be 67 cusecs from the river and 2 +o 3 cusecs from Chatto and Young
Hill Greeks or a btotal of approximately 70 cusecs to supply the 59
cusocs required. '

Last year the river fell beclow 90 cusacs On two days

" (Pebruary 10th 82 cusecs, February 9th. 86 cusecs) and below 100
cusecs on 27 days 1in January and Pebruary; but even assuming 90
cusecs as the minimum and allowing & deduction of say 20 heads
for Hawkdun there is still sufficient water for the above area of
5809 acres. ‘

The main race capacity 1s 4100 cusevs to Young Hill Creek
and 65 cusecs from this point to the end of the racec SO that there
should ﬁe no difficulty in supplying all regquircmentse Last year,
there were two breasks in the main race, which'caused considorable
inconveniencc and loss to many of the irrigators on the scheme, one
cccurring during a critical period of the irrigation season followling
a particularly dry spell. L.oss of water at nach a time is probably
mora detrimental on this schemc than on many of the others, owlng
to the lightness and porosity of the soil, and}the Committec
recommends elsewhere the action which should be taken to mcct these
clrcumstances.’ |

The main complaints of the settlers apart from the loss
and inconveniancé caused through thesc preaks were the high water

charges and the low allotment of water.
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The Committee recommends that the lands be alassified for
water allocation and rate in accordancc with the attached schedule,

Although the very lightest gravelly terrace lands have
been shown as requiring s 36 inch supply, the Committee feecls that
these should in the carly stages of development'receivo frec any
surplus watcr that may be availabloc. Great difficulty 1ls experlenced
in applyiﬁg water to these lands when in their virgin state as losses
must necessarily occur through the opcn porous'gravels when filrst
applied, and for thls reason the Committec rccommends that whenever
. possible, a plentiful supply cvcn in excess of the proposecd schedule
be given to them in the "prcaking-in" stage.

With regard to the brcaks in the racc during last scason,
the Committce considers that, although the Govornment in itcrms of
the agrcement accepts no lcegal rcesponsibility, it should in somc way
assist the scttlers, preferably by a yomission or concesslion on thelr
water rates. 4 delay in starting irrigation was occasioned by the
late arrival of fluming for repairing a brecak which took place during
last year; later two breaks occurred in the main race, onc of which
at a later date had again to bc attended to so that therc were several
"intqrrpptions_in tbg supply during thc critical pcriod; although it
would eppear that thc settlers got tho.fuiivsupﬁiy Qy the éﬁdAéfvthe‘A
season, the cvidence offercd showed that the~ suffercd from lack of
watcr when it was most needed. This would certainly be so, as the
1ight lands on this schemc requirc a frequent and plentiful supply.

To meet this special casc the Committecc rccommonds that,
as an act of grace, the Department acccpt for the 1927-28 scason
from irrigators affectcd by thcsc breaks (with exccption of the pipe
uscrs) the same water rate as charged for the 4926--27 scason, l.e.
that their scalc of water ratcs rcumain stationary for the 1927-28
s0as0n. The pipe users werc not affccted to the some extont and it
is considcred that a rebatc of 410% of the 1927-28 scason's nct rate
would bc equitablc, this alsoc to bc an ox gratia concession.

(h) LAST CHANCE SCHEME

This arca lles on thc right bank of the Clutha River South
of the Town of Alexandra along thc foot of thc Obelisk Range: on the
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‘main part of the scheme 1269 acres have been signed for, including
the area known as Fruitlands where the principal industry was
fruitgrowing., The land is situated at a much higher altitude than
that of Manuherikla and Galloway schemes and experiences severe frosti
The watér is distributed over this arca on the basis of { cusec to
200 acres, and although some settlers stated that they required a
larger supply of water, the Committee is of opinion that as the
irrigation season, owing to the position and altitude of arca, is
short, the present allocation is reasonables. Surplus water from
this arca is supplied to northern areas on which 1671 scres have
been signed for, but this can be tormed only partial irrigation; as
the normel supply is about 5 cusecs. During the extremely ary
season of 1927-28 the supply averaged only 4% cusecs and fell as low
as 2A§usecs for a short period. The charge per acre for this supply
is only half that charged on the main schems, but as wany of the
areas recceiving this are small and their proportion of water on an
aoreage basis during very low supply would be: extremely small, the
settlers have been allowed to receive an extra; supply at an enhanced
rate. Some of the settlers on small holdings, on the extension

- ptated that the supply last season was inadequate and irregular.
Naturally this would be so whilst there was such a small quantity
avallable, and the only way to ameliorate this.position would be for
the settlers wherever possible to group themselves and rcceive their
supplies in rotation., This would ensure to each farmer a rcasonable
flow of the water available., It has always been assumed that
further areas would be brought Into this extension, but in view of
the small amount of water available for thc .existing arcas it is
evident that further areas should not be included; Fruilt farming
on Fruitlands has proved a failure and many of the orchardists have
pulled out their trees and changed to pasture. This is mainly
attributable to the severe c}imatic conditions experienced. Seasons
1926~27 and 1928 werc unfavourable to thesse fruitgrowers who have
been particularly hard hit, some of them having purchased their

properties as developed orchards and now are compelléd to revert to



- D

dalrying or sheep farming. These men entered on their farms with
every hope of making a success of fruitgrowing and no blame can be.
attached to snyone for the failurc: it has been purc misfortune and
the Committee desires to recommend that in all cascs where orchards
have been or may in the future be abandoned and converted to grass
the rate ‘be varied to the starting rate of the ‘graduated scale viz.
2/6d, per acre per annum as from 1.9. 28 or from such later date as

the areas may be abandoned for fruit-growing.

(1) RARNSCLEUGH_ SCHEME

Situated on the right bank of the Clutha River between
Clyde and Aleéxandra, the Earnscleugh Schemo at'present includes
gome 2,107 acres of land of varying guality.,

The position in this scheme is complicated by the fact
that on 3L43 acres water is supplied free except that a charge fox
maintcnence and distribution is made, and that a special area
receives a supply at a special rate, the scttlors on which themselves
waintain the supply race; the balance of the area is charged at a
uniform rate for water in addition to maintenance, but there are two
distinet areas even on‘this, one of which comprising 232 acres-is
known as "The Extension',

The water supply is diverted from the Fraser River, which,
generally speaking, has ample to mect all needs, but in dry ycars
may fall for part of the season to as low as 410 or 41 cusecs, thus
necessitating short supplies. This, however, from the records of
the past throc seasons, during which the lowest flow was 13 cusecs,
does not occur for any extended period.

These over the past four seasons show in 41924-25 & period
of low flow from the middle of January to near the end of February,
the lowest being 43 cusecs from February 8th to the 24st: of thié
2 cusecs werc supplied to the frece-water users and % cusec to ﬁhe
special area, leaving a balance avallable for ‘the remaining 1668
acres of 8 cusccg or at the rate of 4 cusec to 208 acreg; during

the rest of the season the flow averaged 20 cusccs, an adequate supply
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for the area. In 41925-26 and 1926-27 the water diverted throughout
the season was at no time less than 20 cusecs, and averaged much
higher, From the 40th February to 27th. March, 1928 the water
diverted from the river ranged from 134 cusecs to 18% cuscés and thq
water supplied to the irrigators from 12 cusecs to 16% cusccs,

This would indicate that in dry years the water requires to be
carefully distributed and to avoid losses a grouping system is
necessar&. At present some of the settlers form themselves into
groups, but this method could bc extended with advantage.‘

The gravelly lands on the outer terrsce require a plentiful
and frequent supply of water, but as in some years i1t would be
impossible to fully supply these whilst the river is low, it is
recommended that all the spare water that can be conveniently supplied
should be glven these lands carly in the sceason,

The scheme, owing to the complex conditions prcvailing
and the short supply of water in sowc secasons, presented one of
the wmost difficult problems that the Committec had to deal wlth,

The séttlcrs are not unanimous as to thc best methods of operating

the schemc, one faction asking for a board of control over part

. of -the arca and another that the.Public Works Department retaln
control, The froe water uscrs and irrigators on the main part of the
scheme'were very perturbed overvthc chargc for maintenance, as this
was not fixed, but varied from &ear to year; :shey averrcd that when
the Board of Control administered the scheme the malntenance cost per
acrc was 1/6d, whereas under the Department's regime the cost rose to
3/- per acre. This latter éharge the Committce has analysed and
congldecrs reasonable, The 1/6d. rate would have been insufficient to
cover maintenance had not voluntary labour been asvailed of., Under

the Board of Control, moreover, only part-time’ labour was employed,
but with the Department a raceman has to be employed constantly and
the Committee considers this essential for the proper meintenance of
the races, and for water disﬁributidn.

The. settlers on the main part of the scheme and the free

water users feel aggrieved that the portion Known as The Extension
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was ever undertaken, asserting that the cost of the Extansion was
high on account of the long pipeline for guch a comparatively small
area, and that the cost of maintenance would be higher than on thelr
own area, thereby raising the maintenance rate over the whole schemes
It would seem that there is something in their contention if renewals
tc the pipeline were included under the neading of maintenance, and
the Gommiﬁtee considers that the most desirable method of charging
would be to levy a filxed charge per acre which would include both
water and malntenance.

The position of those irrigators known as free walter users
has received careful consideration. Prior to the inanguration of the
Earnscleugh scheme these irrigators had enjoyed for over 15 years
irrigation sufficlent for their needs, but at the instigation of the
Department agreed to amalgamate thelr rights with those of the
Department in order that their then privileges might be shared by the
other settiers. Any malntenance recessary was carried out in the
commnity spirit and no expense other than that represented by thelr
own labout and for material was incurred.

With the initiation of the Earnscleugh Scheme, however,
these irrigators, who were allowed to retain the right to free water,
were called upon to pay‘a rate to cover race méintenance, such rate
eventually amounting to the figure of 3/~ per acre., It might almost
be represented that these irrigators are being penalised for their
action in surrendering thelr original rights and the Committee feels
that it would be a warranted act of grace on the part of the Government
if to these irrigators the maintenance rate on the area covered by the
free water agreement be in future restricted to 2/- per acrec, and
recommends that this suggestion be adopted. |

The 1land, as on other schemes, varies in quality, that
lying on the right bank of the Fraser River and along the foot of
the hills being, generally gpeaking, first class, but there are
congsiderable areas outside this of gravelly and stony flats of low
Pertillitye The water rate on the area, with the exception of those
supplied with free water and the special gettlement is L4/8d. per
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‘ rate . .
gere, in addition to a maintenance/which last year amounted %o 3/-

per acre, The better lands can comfortably carry this total charge
of 7/8d&. per acre, and possibly more, and the_domm;ttee recommends
that the water and maintenance rates be analgamated, and aﬁ overall
charge of 7/8d, per acre be made thereon. In regard to the poor
Jands it is doubtful if a charge of 7/8d. per acre is justifiable:
similar iands on other schemes have been assessed at 6/-‘per acre,
but es in dry seasons there is a shortage of water for a period on
this scheme, and these Earnscleugh lands really require a greater
allocation of water than the present one, the Commlttee consliders
that a rate of 5/- per acre would be reasonable,
With regard to the special Walcott Sottlement, the
Committes considers that the rate for this should be reduced %o
7/8d, per acre, and the Department %o undertaké the mainitenancea.
Although these settlers undertook to pay 416/~ per acre, the land 1is
of bbor quality (mostly third-class) and could not possibly stand such
a high rate, This settlement geis an agsured supply of water at
present, but with the adoption of the new ratefthey would only get
their proportion of the avallable water as obtéins on the rest of the
scheme, |
Summarising,;fherreéomménéatioﬁs in>fegard to Eaiﬁscleugh
Scheme are that - |
(1) The water rate and the maintenance rate be amalgsmated,
and the maximum charge be 7/8d. pe: acre per annum, and
the minimum 5/- per acre per annums |
(2) The water allocation and rates as per attached schedule
be adopted,
(3) Tre special Walcott .Settlement be brought into the
gscheme on the common basls, :
(4) The existing arrangement allowlng a uuvuble supply be
cancelled by negotiations between the Department and the

irrigators.

(J) RIPPONVALE SCHEME

The Ripponvalc Orchard Settlcment vwas established by the

Cromwell Development Company somc 13 ycaré‘ago, and comprises
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'épproximately 460 acres, the area being sub-divided into 30 allotments.

About 300 acres of the total area were commanded by water
races known as the "Byron" and 1L owburn'. The Development Co,
acquired rights from these races and contracted with settlexs to
supply irrigation water om certain conditlons contcmporancous with
the agreement to purchesc allotments.

. The charge for water was originally fixcd at the annual
rate of 35/— per acrc; the allotment was at the rate of 1/2b0 pard
of a hcad per acrc, dellivered from thc main races during an irrigation
season of 181 days.

Up to the cighth year following the establishment of
the orchards everything polntcd towards SUCCCSS. In succeeding
years, however, the apple trees instead of making progress and
shewing inereased ylelds in line with oge, perecoptibly wcakened in
growth and yicld of fruit, This is a condition of affairs which is
not peculiar alone to Ripponvalc, but has been cxperienced generally
throughout Central Otago.

So pronounced was thc dcterioration that a conslderable
reduction in yield was rccordecd not only in the case of individual
holdings but over the wholc scttloment.. Five ycars ago 7,000 cases
of applas were puti through the co-operative packing shed, but in the
4927 season only 3,C00, and this season 1t is probable the total will
égain not exceed 3,000.. Had the orchards progressed as might
reasonably have been expected the output should by now have reached
at least 20,000 cases.

So serious 1s the positlon crecated by the yield failure
ithat a number of settlcrs have abandoncd thelr holdings and those
who remain arc faced with considcrable loss of capital even if
they can carry on.

The settlers invariably blamcd the failure to the lack
of an adeguate supply of water. A deputation of settlers walted
on the Primc Minister when the Ministerial papty visited Cenitral
Otago in March last. They cxprcssed dissatisfactlon with the
conditions regarding the supply of watcr by the Development Co. and

requested that the Government acguire the. Company's water righte
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.and agsume control of an irrigation scheme sef&ing the settlement.

The Prime Minister, with the concurrence of Mr. P.R,
Sargood (Chairman of the Development Co,) arranged that this
Committee would include Ripponvale in the scope of 1ts investigations,

‘Phe Committee subsequently invited ?he settlers to meet
its members and = meeting was held in the Packing shed at Ripponvale,
when there was a full attendance of settlers.

The settlers fixed on water shortage as the primary csuse
of all their trouble. In the course of discussion the following
polnts wera'adduced:— . | ‘

(1) The water-supply of 1 cusec %o 200 acres was considered
inadequate, and that this allocatioﬁ had not even been
delivered, Evidence was obtalned from the Development
Co. that more fhan a full supply had been delivered to
gettlers. The Committee 1s not in:a position to adjud-
fente between these two viewpolnts. It was stated that
orchards requlre at least 1 cusec t§ 150 acres, and dairy-
farming 4 cusec 1o 100 acress |

(2) That the main races were not kept in repalr, and race
losses impaired the supply of water, ‘

(3)» Sbmémiirigators maiﬁfained‘théf-thé§‘héd not recieved
water durling sone summcr months. |

(4) It was claimed that the system of delivery of irrigation
supply was erratic, that there were no measuring boxes,
and that irrigators did not recelv. water in terms of
the agreement. |

(5) Lack of water was considered to be responsible for the
state of the orchards.

(6) Complaints were mede about the rate, charged for water.
20/- per acre wes regarded as the outgide price lrrigators
could pay for an adequqte orchard supplye |

(7N That if orchards failed, resort must be had to dairying.
The present aress were too small for suecess, and 1t was
desired that the CGovernment should écquire the Development

Co's interest in adjolining Crown lands.
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v(8) It was considered that an increased water-supply could
be  obtalned by harnessing Deep Creek. The estimated cost
of this was stated as £600, and that of increasing capacity
'and repair to main Byron Race as £1,900.,

(9) 1t was estimated that approximately 4OO acres of irrigabie
land on Ripponvale was commanded by the hill races, and,
as indicated, irrigators could pay a rate of 20/~ per
acre if glven ample watcr.

(10) Several years ago an effort was made to purchase the
Development Co's water right and races., The Cowpany
offered to accept £4,000 but negotiations with the County
Council fell *hroughs
The Comm: stee took an opportunity latcr of inspeceting the

various holdings on the settlcment. The members were imprcssed with

the deterioration evident in most of the orchardé, but the Committee

is not satisficd that lack of water is thc only cause contributing

to thelr fallure. In several instances the owners have succeeded ;n

arresting the retrograde movemcnt by green-manuring and the applic-

ation of fertllizers. It was opined by settlers that, apart 4 1

altogether from insufficlent watcr-supply, a contributing subsidiary

cause of failure lay in the variety of apple treecs and parent stocks,
A number of setilers have pulled out their apple trees,

while others are experimenting by cutting back the trecs in hopes

of establishing a better root-system. Even if succassful in the

latter procedure it will be several years until any return is obtained,
The soil is good as far as appcarance goes and generally

comprises a heavy silt deposit that would apparently grow anythings

It transpires that these lands were formerly farmed and for ycars

in succession were devotcd to grain growing. Tﬁis resultcd in the

soil being deprived of its natural fertility lesving it devold of

humuse It is only =c--»*1+ +hat several settlers have changed -to

the system of ‘growing legumes between the trees; alternately ploughing

in the green crop and resowlng. Without this latter system it

appears that it is lmpossible for settlers to get the full beneflt
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of water supplied, no matter in what quantity,

The Committee is of opinion that the failure on Ripponvale
is largely attributable to the following maln causes'-

(1) Impoverishment of the land through cultivatlon and
‘cropping prior to the establishment of orchards.

(2) Neglect to recognise the necessity for green manuring and
the use of fertilisers during the years following estab—
1ishment of orchards.

(3) Inadequate and irregular supply of water.

Referring to the subject matter of the settlers' request
that the Government should take over the irrigation scheme, the
Gommitiee proposes to view the project on purely busincsé 1lines,s
It is not concerned with any alleged past failure on the part of
the Cromwell Development CoO. to carry out any conditions jmplied in
the agreement with the settlers. Tt respectfully suggests that all
parties should gct together with a view %o placing the supply end A
delivery of water on & petter footing,

The Development COe should meke furthcr gfforts to maet
the posltion +hat has arisen py roviewing the charge for water.
Thevfinancia}‘pps;tion of gach settler ghould be investigated, and
an endeavour made to glve those who are prepared +0 persevere a
fighting chance to make goods The history of the settlement shows
that untoward and unforeseen circumstances have arisen leading up to
heavy losses of capital, At this stage it 1is highly desirable that
the remalning settlers and the Dovelopment CO confer and by e got—
jation adjust the 1iability both with rcgard to arrears, land, and
water, in order to stabilisc the whole position and prevent further
1oss of capltals It must be rccognisecd thatﬁcvery’settler who
abandons his property represents a 10s8s to the company., while on
the other hend if an erstwhile struggling gettler can be encouraged
by readjustment to make good he is a gsource of potential rTevemiGe.

The.Development company has offcred to accept £l,,000 for
jts rights, and on the initial outlay the financial resul s

would be approximately as follows:~
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Accepting settlers' statement that LOO acres could pay
20/~ per acre the ppesition would be as under:-~
Revenus £100
Expendi ture:
5% on £4,000 £200

5% on settlers' estimate of
harnessing Deep Creek and

Expenditure Main Race (&1,600) 80
Raceman's wages ond horse
allowance T 256
Race Repairs (say 150 ’
Sundry expenses %O
£71
Annusl loss £316
£71

The Committee inspected the proposed source of supply
from Deep Creek in the Meg basin. They also traversed the main
Byron Race. Im its opinion any race from Deep Crack would have to
traverse a difficult route, and it doubts the possibility of
economically increasing the water-supply from‘this SOUTCe.

The Committee takes tho view that with a full knowledge
of the conditions on the settlement, and the cortalnty that a loss
'will occur on the proposal as submitted, ;t'is not just%fied in
making any recommendation to the Government to purchase tke

Development Co's rights.

(k) MATAKANUI & BANNOCKBURN SCHEMES

These are county schemes administered by locel coumittees
set up by the County Council, Some of the i-nlgators on each
scheme requested that their control should be handed over to the
Public Works Department, alleging mal-administration on the part of
local committees.

These committees once appointed cannot be alteored, as
there is no provision for holding elections tbo allow the settlers
to elect thelr own reprcsentatives.

Both of the schemés can only be classed as partial
irrigation schemes, and in part of the dry seasons there is very

1ittle morc than stock-water,
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This Committee does not advise the taking-over of
these schemes by the Department, but recommends that provision
be made for the periodical election of represeqta#ives,on the
local committees. |

5, CHARGES FOR
WATE

GENERAL

. It is apparent that the existing charges for water were
fixed on the assumption that all lands consldered as irrigable under
each scheme could bear a standard flat rate. This rate w;s not
arrived at through gdeductions as to the rate-paying ability of the
1lands, the price of water-supply having been fixed so as Lo cover the
estimated cost of the works and maintehance. Where irrigation has
baen»applied to lands whilch were formerly farmed and elther in
pasture crop oOr cultivation, 1t is possible to fairly accurately
assess the value of the water supply. In the case, however, of
_lands being brought in from virgin or natural state the ultimate
benefit attainable through irrigation, particularly on the poorex
goil~-types, ls more or leés a matter for conjégture.

Admitting that the existing system of a uniform ratio of

" water and price in each scheme is untenable, 1% devolves upon the
Committee to submit reéommendations calculated to place the irrigators
on a sound footing, In order to determine the value of irrigation
water as applied to different propertles the following features were
kept under consideration:—

(a) Quality of land, and benefit apparer* or likely to
accrue from irrigation.

(v) The general layout and configuration of the country, with
its bearing on the cost to irvigators of distributing
water.

(¢) Tho proximitiy of irrigable lands to.:the main head-race,
and the outlay entalled in the comstruction of
digtributary races.

(a) The retentivity of the soil or its subsoil calling for

varying water requirements.
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From the points enumerated it is to ve admitted>that it
is not an easy matter to determine accurately what any individual
irrigator could afford to pay for the supply of water, The varia=-
tions in conditions certainly show that a flat ratio for water-supply
and price.cannot be maintained owing to the different conditions
cbtaining on each Tarm. This being agreed upon the Committee had
then to determine what maximum fate (exclusive of extra or special
water-supply) the irrigator on f£he most favourable proposition could
afford to pay for any allocation of water which might be deemed the
proper quota for his particular property. During 1ts subsequent
investigations the Committec lost no opportunity to gain information
regarding the financial results of farming under irrigation.
Working balance sheets were obtained from both sheep and dalry
farmers besides which practlcal farmcrs on the Committce were
constantly "trying out" the possible results on individual holdings,

No section has bencfited more from irrigation than
occupiers of run country or large shcep farmers where the lrrigation
of a small portion of sultable country has cnablcd them to produée
lucernc hay sufficient to winter a largo proportion of their flocks,
These farmers are in a diffgygnt posltion to the man with the small
holding entirely under' irrigation and upon which hls whole living
depends. It would not be fair, however, to fix any rate these
irrigators could probably pay as the standard ifor the man with the
small self-contalned irrigated farm. The Committee in fixing the
price and quantity of water to be allocatecd to the different proper-
ties was not wholly guided by the present type of farwing being
carried out thecreon, but rather by the capability of the land in
regard to its crop producing capacity.

Having viewed the question from cvery possible angle,
the Committee now recommends that gradations so far as the »rice
of allotted water is concerned bec based on a mex’ .am rate of 14/-
per acre per annum for the most favourcd land. The irrigable lands
commended by each schemc have accordingly bcen assessed for
jrrigation water at rates having the abovc'figure as a basis and

i



...33.-

varying as appeared warranted by the circumstances surrounding eagh
case,

When reviewiﬁg each irrigator's pos}tion for the purpose
of assessing the rate proposed to be charged for iirigatian water
special cbnsiderétion was given to the area of each holding considered
t0 be economically irrigable. In some instaqccs reductions in the
area sighed for have been recommended, and these, together with
variatien in the original water rate, will scrve to place the
irrigator in a much more favﬁurable position. It ia recommended
that if the ratesproposed are adopted they shquld come inbto force
as at the 1st September, 1928.

6. ALLOCATION
- QF _WATER

1

_ For precisely some of thc reasons lsading to the Committee's
recommendation of variations in the price of water 1t has been
found necessary to review the allocation of water under exlsting
agreements. The Manuherikia scheme way be cited as an example to
show the necessity of classifying lands for water as well as for
price. In this scheme the water sllocated is 1 head to each 150
acres delivered over a period of 150 days, revresenting a 24" supply
per acre. Probably on no other schcme is there such a variation
in the quality of 1and, this necessitating on account of fhe soll
variations, the utilisation of different quantities of water to
supply the necds of each soll-type. The Depértment's records of the
sale of surplus water indicate that in the average season the
standard allocation falls short of actual reqﬁircments. It is %to be
realised, however, that a large percentage of ‘wne area is only
"brought in" and thus it may reasonably be cxﬁected that as
development proceeds the ultimate annual water requirement will not
be so great as is required in the initial stage of development.
It may bc assumed, however, that on certaln schemes the allocation
of water is insufficient, This applics more 'pe . lcularly to
Galloway, Manuherikila, Earnécleugh; Tarras and Teviot and to a
lesser degrec on other schemes. Each irrigation proxzct presents

its individual problems in this respect and for this reason the
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“position regarding availability, allocation, and control of water
ﬁas been dealt with in detail in the sections of the report applying
to each scheme.

The Committee is satisfled that irrigators, generally
speaking, are making an endeavour to utilise tﬁe water to best
advantage, but even with the utmost economy in‘handling and
distributing the supply the nature of the land and climatic conditions
call for'a more liberal asllocation. It is, therefore, recommended
that wherever possible the allocation of water as indicated in the
various schedules attached hereto be adopted.

With a view to restricting the indiscriminate use of water
during the irrigation season it is recommended.that the Department
adopt regulations which would apply to all schémes and provide that
esach irrigator will upon delivery of water diséribute same to the
satisfaction of the Department, Thus an irrigator would not be
allowed to waste water simply because he holds the right to a gilven
supply. Pailure to properly conserve and distribute irrigation
water is a loss in every way, leading to over-saturation of certain

areas with attendant deterioration of the land, and to undue
concentration of water which adversely affects neighbouring lands at
" a lower level, lncreasing the llability of seepage. The regulatlions
should also provide thét after being given 3 menths notice an
ilrrigator who in the opinion éf the local officer in charge, falls

to distribute his allocation of water in a proper wmanner, the supply
may be restricted until such time as proper distribution is assured.

7. METHOD OF
CHARGING

In the past the Department has fixed a gross charge for each
acre of land supslied with water, subject to a:substantial discount
for payment within 4L days from due date. It is recommended that
the liability of irrigators for water supply sﬁould be a net charge
in the first instance, and failing payment within one month a
compulsory penalty of 10% be~1mposed. This ié gamply following the

practice adopted by local bodies, and would also materially reduce

the clerical work in connection with the prepafation of monthly
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:statements and annual accounts.

It is not suggested that the recommended maximum rates
should operate during fhe 41928-29 geason except.where the present
rate payable is equal to or in excess of the newAdéximum rate, but
that graduated ratcs be arranged so that the irrigator may be placed
in respect to the new rate in a position cquivalent to that occupiled
under thé present rate, As an cxample, assuming the recowmended
maximum;is rcached in 6 years, the gradations might be 1/~ 2/, Y/,
6/~, 40/, 14/-. An irrigator paying for the 1928-29 scason the
fourth year rate would under the cxisting scale be charged 8/~ per
acre, whercas under the proposcd scale he woulﬁ bc charged the Lth
year rate of only 6/-.

8., EXTRA WATER.

At ccrtain periods of the ycar the ﬁepartment has a surplus
of water in the irrigation reccs, which it has bcen in the custom of
selling to irrigators at a low ratc undcr the designation of ‘"extira
wator!, It is recommended that the Department continuc this
practice, but be given discrctionary powcr in fixing the terms on
which this water shall be supplicd with a proviso that in no case
shall the charge exceed 2/- pcr day head,

9, STOCK WATER .

At the present time stock water is, wherever possible,
being supplicd gratis, but the Committcc docs not consider that
guch a service is incumbent upon the Department, It should,
however, be supplicd gratis where the water is available and its
gsupply entails no further cxpenditurc, and also provided such supply
does not inconvenience the Department's opsrations. It shouldy
‘however, be made quite clear to irrigators that the supply is &
concession, and that they cannot acgquire any right thereto, nor
can stock water be supplied during the period'of,race-cleaning. $o
cover that period irrigators will be expected to arrange by storage
tanks or other means for their vcquircments. Whe - the scrvice
entalls additional caplial or operafing expenses, a charge should be
made for the supply, such charge to be determinced by the Department,
but to bc on a scale which will eventually cover the additional
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. expenses involved. Besides being a convenience to the irrigator,
the permanent presence of water in a race is desirable in that 1%
assists Iin reducing water losses during the following irrigation
868800,

40, ADMINISTRATION
OF SCHEMES

The considered unanimous opiniocn of the Committee is that
control of irrigation in Centrel Otago should continue to be vested
in the fublié Works Department. The Committee considers that while
schemes are in course of construction it 1s not advisable to make
any alteration in the method of administration, but 1ls of opinion
that the Department wmight find it advisable in the near future to
seriously consider changing the status of the Alexandra office to
that_of a separate district office and confining its duties entirely
to the administration of irrigation. It is only natural that
adjustmenfs and rectifications of wminor mistakes have to be made from
time to time; but when it 1s borme in mind that insofar as the |
Oentral Otago schemes are concerned reclamation by irrigation 1s
in an carly stage of development it is natural that mistakes would be
made and it is only as experlence can be gainéd that such mistakes
can be avoided in the future.

» The history of irrigation in Negw Zealand differs in no
way from that of other and older countries where irrlgation ls more
or less cstablished.

In the past too much has becen expected. of the engineer
directly entrusted with the administration of irrigation in that he
has been assumed to possess a detailed knowledge of farming
operations which are intimately associated with the problcms of
irrigation, The Committee strongly recommends that a permanent
advigsory board be appointed, consisting of representatives of each
of the three State Departments directly interested, viz., Public
Works, Agriculture, and Lands, and one irrigators' representative.
The duties of such a Board would naturally come under the following

headings:~
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(a) Secure full and definite information as to the advlsablllty
of carrying out projected irrigation works,
(b) Closely study and report regularly upon the progress made
in schemes alreaedy initiated. o
(¢) Make recommendations in regard to adjustments necessary in
the intercsts of the schemes insofar as they affect the
Government and the scttlers.
(dj Investigate and report 4o the Depariment upon any matters
or complaints referrcd to it by the Department or the
local Irrigation Committcce.
A suggestion made and cndorsed by the Committee is that
the irrigators on each scheme should be invited to elect a local
Irrigation Committec of not wore than three representatives, the duty
of sugh Commlitteec being to assist the Advisory Board or the ,
administrative officers by furnishing local information in regard to
requirements from a farming vicwpolnt of lrrigated propertics, and
discussing with a view to easicr settlement any problems or
complaints submitted to it, Such a committee would, of course, have
no executive dlscrection.
11+, AGREEMENTS. i
-~ Hitherto it has becn the practice to register agalnst the
land title all agreemeﬁts entercd into with lrrigators for supply
of water. There are objcotions to this practicc which it is
represonted dissuades investors from advancing loans on lrrigatcd
propecriies. The present charges are specified in the agreccment
as the maximum rate, this being reducible for prompt payment. The
investor, however, chooses to rcgard the highor rate as the actual
iiability upon the land which, thercforc, is rcgarded as liable for
an 18[— per acre‘rate whereas in the very great majorlty of cases
the actual liabllity proves to be only 16/- per acre.  There is also
the possibility of certain lands requiring in the futurc a lightef
supply of water, or a reduct@on of the arca; in such cases a varia-
tion of the agfeemcnt would be nccessary, as also a repetition of
the detailed original work thrown upon thc Public Works and Lands

and Decds Decpartments.
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The Committee, therefore, rccommends that in view of the
fact that if its general recommendations are adopted, most, if not
all, of the current agreements will require vériation, all agreements
be not in future registered against the titlés; but that the original
signed copy be held by the Head Office of the Department for record,
and that legislation be enacted giving to the Departiment for the
collection of debts that power now enjoyed by Local Bodies for
collection of rates, It is consldered that flexibllity would thus
be obtained without any lessening of the security.

It is also recommended that thc conditions under which
extra and stock water will be supplied be endorsed on the back of
the agreements, so that irrigators (who should in cach case be
supplied with a copy of their agrcements), may be under no wig-
apprehension as to the terms of supply.,

The Department should be gilven power, by a clause in future
agreements, to vary the irrigable area or the water quota if
experience shows that such is warranted. It 1s only to be expected
that with the lapse of time some classes of land will require less
water, also that the irrigator may by the adoption of improved
methods of distribution be ablc to increase his irrigable area,

'On the other hand, it may be found that the responsc of some land
to irrigation may be so limited that it would Yve uneconomical %o
continue the service, but preferable to release the water for
application to more suitable land, IT lrrigators who have signed
current agreements are not willing to accept such a condition, then
the Department should withhold from them any reduction of rate
Vrecommended in this report and insist upon the exact fulfilment of
the current contract.,

12, INSTRUCTIONS TO
RACEMEN .,

It 1s considered that the issue of & book of instructions
setting out the duties of racemen would assist in establishing’
or walntaining -harmonious relations between irrigato~s and racemen.,
The lot of the latter is sometimes very difficult, as it is

practically impossible for one man to conscientiously carry out his
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.--detailed duties and yet satisfy individual irrigators whose views as
to the proper time of supply and necessary qugntity of water fof
their property may noé coincide with the Depgrtment‘s instructions,
which the raceman is obleged to follow. Iif ﬁhe raceman was able

to quote from written instructions he would be freed from any
susplicion of preferential treatment or of putiing into practice his
own peréonal opinions, Such regula tions should, however, be framed
in a manner whicech would not hawmper the cxerclse by a raceman of
initiative and the adoption of suitablec measures in case of emergency.

13+, EXPERIMENTAL
PLOTS

These are situated at Earnscleugh, Springvale, Tarras and
Galloway, end were laid out by the Public Works Department with the
object of ascertalning the most economlcal use of irrigation water
on the varying types of soll recprcsented, a particulér feature boing
the use of the border-dyke systcw of water dlstribution. Thcse plots
have now fully demonsirated that this wmethod - moré particularly on
the lighter flat lands - is the most ecoﬁomical method of utilising
water on that cless of land, The difficulty, however, is the initial
cost of preparing the land for this system. ‘This cost is too high
%0 be carried out by contract labour, and the .Committce has no .
recommendations to maké in regard to the Staté.carrying out land
levelling for farmers. The Committees considérs that now the
objective has beecn sttailned the plots be.handgd ovecr to the Department
of Agriculture to ascertain if the crops obtainable therefrom wlll be

such ag to warrant the investment in this parficular method of

heavier initial labour charges as comparecd with other means of

distribution.
14, WATER
DISTRIBUTION

One of the wesi difficul? foatures ;hich confronted the
Committee ﬁas the question of water distribution between tho main
races and the Tarms, wWith an unlimitcd watcf supply the mattor of
meeting the farwers' requiremcnts would be coﬁparaulvely simple.
The prescnt system of supply on dcmand, howbvér; is unsstisfactory,

chiefly because i1t results in low demands at times when the need
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\f for immediate watering is not Ilwperative, anq in cxcesgive peak
demands when the weather is such that crops require iiberal
irrigation. In most cases the growth of crops would not be
prejudiced by a more uniform rotation of watérihg;

The cause of the pcak demands, which in many cases exceed
the capacity of the races, is the neccesslty to thc farmer of a
workable flow of water, this being to a large extcnt indepcndent
of thefactual area under irrigation, especially on the smaller
holdings, and to a lesser extent on holdings'of considerable size,
The flow required‘is often many times than which would be allocated
under the most generous assessment of thc duty of watcr. The
cffect of a suddcn dry spell, when all thc farmers arc asking for
water at once can be readily ilmagined.

In most cascs farmcrs will not poaljthcir supply and use
it in rotation, this unwillingncss rcsulting in thce races having
to be run at their wmaximum capaocity in order to cnsure the wmost
equitable distribution undcr such cilrcumstances. 4 typlcal ecxample
mey be cited of a fifty-acrc farm of light land being allotted onc

gugec of watcer when it is obvious that a flow of two or even four
cusecs would bc morc advantagcous for cconomical watcring.

As the ‘capacity of the raccs is large cnough to supply all
the water neccssary during the growing scason, or during the period
in which irrigation is rcquired, the obvious gencral remedy is a
morc equable distribution, Therc Ls at prcesent no power to enforce
"grouping" or rotation of supplics at fairly rcgular intervals, the
matter being onc for the irrigator to dccide. On only onc scheme
has the grcat benefit obtailnablc from grouping water becn recalised,
and cven therc the prineciple could bc extended with further NE o
beneficial results,

The Committce strongly rccomwmcnds that the principle of
compulsory rotation of supplics, with certain rescrveations, be
applled to all schcmes. This would antomatically rcsult in aﬁ
improved scrvice to farmcrs aftcr the small initla) difficultics
which would probably arisc had bccn overcome, and at the seme time

cntail lcss work to the Department's cmployccs and improve the
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general relations between Departmont and consumers. The Committee
in glving consideration to thc foregoing proposes that the working
arrangements should be along the following lines:=

At the commencemecnt of an irrigation scason, the date of
“which would not be Pixed but varicd according to the scason, supplies
would be made as at present, on demand. This would obviate the
necessify of scttlcrs irrigating when watcr is not required, of the
forfeiture of water if not used.

When the secason is falrly started, at a prearranged date,
the systom should changc over to onc bascd on fixcd rotation supplles.
_ This date would not ncecessarily be thc same for all schemes, being
adjusted t0 sult the local conditions. The whole of any one scheme
would then be sub-divided into groups of lrrigators, these groups
weing of such a size that the stcady flow to the area, at the rate
per acre Ln force for the particular land, would be that sufficient
to readily irrigate the tjpe of land in guestion, This amount would
generally range from 2 to 5 hcads dcpendent upon the particular type
of land, its conformation and slopec.

This flow would then be supplied to each irrigator in turn,
-~ the total timc of a complete round of the group belng based on-a -
period sufficicnt to irrigatc thc class of land with the water
available, the length of timc cach irrigator would rcceive water
bcing basaed on his area and allocation to his particular type of
land, This would ensurc that cvery irrlgator recelved a workable
supply of water at intervals equal to the time takcn to work around
the group.
| The Committce recommends that the acdcer 'ance of water
at these timcs be made compulsory under penalty of forfeiture of
that particular allocation, with the cxccption +that tho irrigator in

question may arrange with another irrigator in the same group to tékc

his water, and in rcturn, to obtain that irrigator's allocation when
1t boeomes due,
It is further recommcndcd thot when:practlcable, cxccss

water be allocatcd to thosc groups which‘wiil‘use it, the allocation
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being based upon the minimum supply, and reckonecd as vart of the
supply to the irrigator. In this way uneven "draws' in the start
of the season before grouping commences could be cqualised.

‘There are certain holdings not sultablc To¥ grouping, ll.e.
small commercial orchards, small fruit, vegetables, ©.C. These would
be best served by a steady supply or on demand , whichever ls wmore
sulted to the requirements of the crop, but asg the guantitiles
involved are not large, these supplies will offcr no aifficulty at
all if the flow to the grass lands is kept reasonably steadys

The determim tion of the components :of tho various groups
offers a few difficulties, or rather, in some cascs there may be a
few, but the Committee sees no reason why these cannot be satlsfac—
torily adjusted, as experilence in Earnscleugh shows Shat a voluntary
grouping system mecets few real obstacles, and a compuisory system‘
should be able to meet the obstacles that at present arise.

15. CLIMATOLOGICAL
LABORATORY

The Committec was approached by a body of secttlers who
asked for the establishment of a combined climatclogical end field
laboratory in Central Otago. There is no doubt that wach inform—
ation has yet to be collected in regard to the rclationship
existing between climate, soil, and plant groﬁﬁb, and 1t 1s surpr-
ising when everything is considered how 1ittle definite knowledge
is available in this respect insofar as Central Otago is concerned.
The Committce realises that irrigators neccd s?ecial wnowlcdge of
soils and crops with respect to thelr rolationship to water in
addition to their general behaviour for agricﬁltural PUrPOECH.
Without such specialised and gencral knowledgé of agriculture, the
irrigation farmer is not likély +o achicve high or lasting success.
As stated elscwhere important and indispensibie s the englneering
structures arc, they only make the fundamental contribution to. the
gsuccess of water utilisation, The recal tcst of succcss dcpends
upon the ability of the irrigator himsclf thﬁough o long succession

of years to win from thc goil a comfortablc and satisfactory living
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?Afor himself and his family and to meet his obligations. It is of "
first and paramount importance to fortify him for his work, so that
he will not fail because of lack of knowledge with which %o

- accomplish his task, To this end the Committee feels that every
encouragement stould be given to irrigation research work, and that‘
greater facilities than at present exist should ba afforded to the
Ticlds Division of the Department of Apriculture in collecting and
disseminéting agricultural knowledge. In regard to the suggested
climatological station a report in this connection has alrcady been -
furnished by thc Department of Agriculture, and the Comulttee 1s
of opinion that this report should recelve the Government's careful
consi...ration, |

46, SUBDIVISION OF
PROPERTIES

It is recormended that wherc subdivision of an 1rrigated
property takes place the Dopartmcnt should provide for reclassific-
ation of the whole area for both water and rate, cancclling the
existing agreement and entcring into scparate agreements in rcapect
to cach separate propcrty, with the proviso that in no case shall the
aégrcgate ratc attached to the subdivided proﬁorties exceced the
formcx'rgterfpr the wholc arca. I
47, CONCLUSION o

Quite a number of matters affcctingiindividual irrigators
pexsonally werc brought under notice of thé Cémhitteo. Thc se were
mostly complaints and requests which could be dealt with by the
Departmental officer in charge, and invariably were refcerred to him
together with the Committee's reomarks or recommendations.

Although the Committee submits the Poregoing definlte
rocomendations, it desires to state that it may “e necossary to
vary some of the detalls from time to time, and for this purpose
considers the suggested Advisory Board would be the suitable medium
for recommending any variations that may appear nccessarye

Although doubt has becn gxprcsscd in a previous part of

tho report as to the wisdom of inecluding cerdain lands in the

jrrigation schome, 1% wast not be
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eny way deprecating the potentlalities of tne Gintrio.

of these lands is comparatively small, and cannct in

the success of the schemes. The yecommendatlons;

necessarily mean that the State will be placed I=n

having to subsidise the schemes, but the Commitice i:

that the benefits to the irrigators and thec Statis

asslstance, The establishment of many scttlers on

to the application of water possesscd an cxtrcﬁcly i

capacity, must be beneficlal.
production on irrigated areas, one has only tof study
returns, which show in some cases, substantial incre

advent of irrigation.

The Committee desires to thank g1l thoas o

avidence, The work has entailed a good decal of tra

collection of a great amount of evidence, ut the Cc

the whole subject reqguired careful investigation, and
of the schemes found 1t necessary to visit every Tavi

be realised made progress fairly slow, but was cssen:

equitable classification,

The following enclosurcs* arc attached:-

(1) Map showing the arces dealt with in roport.

(2) Schedulss showing suggested water charsus
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