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REPORT 
To His Excellency Sir Charles Fergusson, 

_Baronet, Knight Grand Cross of' the Most 
Distinguished Order of St. Michael and 
St. George, Knight Commander of the Most 
Honourable Oi:der of the Bath, Companion 
of the Distinguished Service Order, 
Member of the Royal Victorian Order, 
Governor-General and Commander-in-Chief 
in and over His Majesty's Dominion of 
New Zealand and Dependencies. 

MAY IT PLEASE YOUR EXCELLENCY.-
Whereas by warrant dated the. 11th day of 

March, 1927, the undersigned were directed to 
inquire into and report upon the following 
questions in relation to the water supplies for 
the metropolitan area and the City of Auckland:-

1. (a) Whether the sources of the existing 
public water supplies of the localities described 
in the Schedule thereto are and will be adequate 
for existing requirements and for future require­
ments during the next f'o·rty years, making , due 
allowance for probable increase of population 

during that period; 
( b) Should it be considered that the said 

sources of supply -are or ':17ill be inadequate for 
such -i:-equirements as aforesaid, when whether 
such sources of supply should be augmented or 
replaced by any one or more of the following 
means:-
(i.) Extension of the existing ,catchment areas; 
(ii.) Extension of existing waterworks ( other 

than •catchment a.reas) ; 
(iii.) A<loption _of new sources of supply; 
(iv.) In particular the obtaining of a supply 

from the Waikato River or Lake Taupo. 
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2. ( ;1) Vi7hether the present sources of the sa.icl 
public water supplies pr,wide a, safo and potable 
water; 

(h) If and S<) far as it is considered that the 
said present sources do not provide a safe and 
potable water, then the means that should be 
t,ike.n to render and maintain such waters safe and 
potable. 

3. (a) vVhether the methods adopted in the 
sa.id public water supplies of distribution of water 
to consumers are satisfactory; 

( b) If and so far as such methods are not 
considered satisfactory, then the most desirable 
and suitable constitutional means or form of 
control and ma.nagement of such methods of 
distributio'n and of anv methods of rlistrilmtion 
that may be considered" necessary or desirable for 
fnture requirements within the next forty years. 

4 .. And generally to, inquire into and report 
upon the hygienic and economic adequacy and 
efficiency of the said public water supplies 
( regarded both as to existing requirements and 
as to anticipated requirements during the next 
forty years) in respect of:-

( a) Cullection and stora.ge of water; 
( b) Purification of water; 
( c) Distribution of water to, consumers 

and such other matters arising thereout as may 
come under your notice in the course of your 
inquiries which you consider should be investigated 
in connection therewith. 

And haiving regard· to the local scope of the 
said inquiry. we ,were further· directed to consider 
what sums representing the wholt! or any portion 
of the costs of our inquiry should be borne by the 
respective corporate bodies represented by the 
local authorities of the localities set out in the 
said schedule as set out in the said warrant, or 
by any of them ; 

And whereas we have held the inquiry a:S 
directed; 

Now, therefore, we have the honour to submit 
the following report for Your Jl~xcellency's 
consideration. 



SITTINGS HELD. 

A preliminary meeting of the Commission was 
held in w·ellington by your Commissioners at 
10 ,a.m. on Friday, 18th March. Hl27, when 
details of pi;oced:nre and course to be followed 
were discussed and arranged, and it was decided 
that the Commission should formally open at 
A.nckland on Monday, 28th March. Aceordingly, 
therefore, the Commission was formally opened 
at Auckland on the 28th March. 1927. at the 
Hospital Boa.rd Offices. Kitchener Stree·t, at 11 
a.m., and the Order of Reference was reacl. 

'I'ho Commission sat at Auckland for the 
purpose of hearing evidence there on the 28th 
lVfarch, 1927; 1st, 4th, 5th, 7th. 8th, 20th, apd 
;!0th April; 2nd, ilrcl., and 4th May 1927; and in 
lho interval between the various sitting·s~other 
than the adjoun1ment for the Easter ·~ period­
the Commission visited the various districts 
concerned in the inquiry for the purpose 
nf ascertaining the nature and extent of the 
developments of population in those distriets and 
their situation and insper.terl their aYailable water 
supplies and plant ( if any), and, generally, for 
the purpose of obtaining first hand information 
as to the needs of the various districts so far as 
the water supplies were concerned. 

'I'ho Commis,:ion also maile careful inspections 
of the seYcral catchment areas, either actual or 
proposed, in the vVaitakerei Ranges, and visited 
all the water works, service reservoirs, pumping 
plants, and dams already erected, and Yisited the 
sites of proposed further, clams of the Auckland 
City Councilffe1H also carefully inspected the works 
at Lake Pupuke (Takapuna) and the proposed 
further water conservation area at Rangitopuni. 

Your Commissioners also visited the watersheds 
of proposed additional water works in the Humm 
Ranges, and visited various towns on the route 
of the proposed 'l'aupo Pipe- Line with a view of 
personally ascertaining their respective require­
ments and subsisting supplies. 
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PARTIES. 
At the sittings the following parties 

represented:-
M1•. Rogerson appeared on behalf of 

Eden Borough; Mount Albert Borough; 
ma.rket Borough; Takapuna Borough; and 
dale Borough; the Road Districts of One 
Hill and Mount Roskill; the Town Di.;tricts 
Manurewa, Papatoetoe, and Ellerslie; and the 
County of Manukau. Mr. Rogerson intimated 
during the course of the proceedings that the 
undermentioned local bodies had communicated 
with him asking to be associated with the· pa.rties 
ho represented in support of the formation of the 
p1·oposed Water Eoard: Huntly Town Board, the 
Borough . Councils of Otahuhu, and Pukekohe, . 
Howick Town Board, and the Glen Eden Town 
Bo·ard. 

Mr. A. H. Johnstone appeared for the .Auckland 
City Council; Mr. Powell, C.E., for t,he North 
Shore (Boroughs) Water Board; and Dr: Chesson, 
Medical Officer of Health, represented the Health 
Department. 

l<'ormal notice -citing as parties to the inquiry 
were given to the following:-

Tho Mayor, Councillors, and Citizens of the 
City of .Auckland. 

Tho Mayor, Councillors, and Burgesses o-f the 
Boroughs of Birkenhead, Northcote, Takapuna, 
Devonport, .Avondale, Newmarket, Mount Eden, 
Mount Albert, Onehunga, and Otahuhu. 

Tho New Lynn Town Board, the Ellerslie Town 
Board, the Glen Eden Town Board, the Henderson 
Town Board, the Papakura Town Board, the 
Howick Town Board, the Manurewad/l['own Board, 
and the Papatoetoe Town Board. 

Tho Chairman, Councillors, and lnhabitants of' 
the Counties of Waitemata and Manukau .. 

Tho Chairman, Councillors, and Inhabitants of 
the Mount Wellington Road District, Panmure 
Road District, Mount Roskill Road District, 
Tamaki Road District, and the One Tree Hill 
Road District. 



EVIDENCE. 

Full opportunity was given to all parties who 
had aupoored before the Commission for the 
product.ion of evidence, and. in addi~ion ~o this, 
advertisements were from time to time mserted 
in the local newspapers calling for any other 

rsons interested, if H1ey so desired, tu attend 
• ~e Commission for the purpose of' giving evidence. 
· Several persons availed themselves of this invita­
tion and appeared, and gave evidence to the 
Commission. 

PREFATORY REMARKS. 

Where possible the questions in the Or_der of 
Reference have been answered specifically, but we 
found it necessary to deal with certain of the 

. questions stated in mo-re or less general terms to 
us, by a full discussion · of -certain particular 
issues which, in the early stages of our investiga-

• tions, became apparent as vital ones. ·vve have 
been careful, however, to so frame our report as 
appears to us to fairly cover the ground which 
Your Excellency commanded us to cover. 

Any relevant matters advanced by any one of 
tho parties to the inquiry, even though not within 
the specific terms of Your Excellency's Commis­
sion, have been dealt with by us to the best of 
our ability. 

AREA REQUIRING SUPPLY. 
The duty of your Commissioners is to consider 

tho matter of present and future water supply 
to Auckland City and certain Boroughs and Town 

, Districts named in the Schedule attached to Your 
Excellenc-y's Commission, together with such other 
areas in the vicinity of the City as now are, or 
within the next forty years, will probably become 
so closely populated as to require a public. water 
supply. 

Now, the area that at present has, or is in need 
of, a public water suppiy, includes the a.reas of 
all the lucal bodies that make up the Eden 
County, together with the four North Shore 
Boroughs, the New Lynn, Glen Eden, and 
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Henderson Town Districts, and a portion of tl 
Waikomiti Riding of the W-aitemata County, au 
of the Mangere Riding of the Manukau County. 

This are,tt is ,co-terminous with the Aucklan 
Urban Area as delimited by the Governmen, 
Statistician, except that the Urban Area only 
includes portion of the Town Districts of' <;-He11 
Eden and Henderson. 'l'o the abo,·e described 
areas should be <tddecl the Papatoetoe and 
Manurewa Town Districts, these town districts 
having no water supply, but being in need of such. 

Attached to this report is a map. sh~'V,i.~g the 
_Auckland Urban Area-See Appendix C. 

}w population of the distr)cts so. indicated, as 
Jo;~ed by the 1926 census, IS as follows:- -

· 1U rl1a.n Area . . . . . . . . 193,386 
' •.,imecl, including au estimate 

iat~'<Jutlt of the _ excluded 
;fHt•n •Eden and Henderson 

,,';~,-S-1_"{(:{t,~. 3,857 

UJ7,242 

Tho Distric·t now delimited as the Auckland 
Urban Area has in the four quinquennial periods, 
190G to 192G, maintained a11 average ye-arly rate 
of increase of 3.7 per cent, and were that rate 
maintained the population of the Urban Area 
would reach, by 19()6, the total of 830,000. This 
estimate, of course, assumes snd1 expansion of 
tho boundaries of the Urban Area as the oTowth 
of the population would call for. " 

Auckland City in the last twenty years has 
experienced a period of great prosperity and 
development, and during the same period the 
Provinco has made remarkable strides, both in the 
opening up and improvement of farm lands, aud 
in the construction of cleYelopment.al works of 
Dominion importance. All this has been reflected 
in the growth of the City population. 

Your Commissioners, in considering the pro" 
liable increase of population in the Urban Area, 
forn,c-Jd Hie opinion that the rate of increa~e a~ 
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· anifested in the last twenty years will. not, !3e 
maintained, and that the degree of slackemng will 
be material. We deemed it advisable to •consult 
the Government Statistician on this point, and, in 
accordance with the Commission's request,, that 
officer supplied a statement, which includes an 
estimate that by 1966 the population of the 
Auckland Urban Area will have incrnased to 
561,000, the estimate being based on a diminishing 
ratio of inerease. 

As far as your Commissioners are able to judge, 
this figure sizes up the probabilities of the case 
very well, and, adopting it, we estimate that by 
1967 tho population of the area in and around 
Auckland City that will have a water supply may 
be taken as 575,000. 

Tho probable increase in the Urban population 
from 1926 to 1966, as forecasted by the Govern­
ment Statistician, is equivalent to an a,verage 
annual rate of increase of 2.7 per cent., and it 
is interesting to compare this figure with the 
figure of 3.7 per cent which we have already given 
as the annual rate of increase from 1906 to 1926 
of the District now delimited as the Auckland 
Urban Area, and with the figure of 2.1 per cent 
which is the average annual rate of increase of 
the population of the Dominion from 1906' to 
1926. It will be seen that we have assumed, as 
far as Auckland Urban Area is concerned, an 
average increase lower than the average for that 
area for the last twenty years, but higher t,han 
the av<'-rage increase for the whole of New Zealand 
for the same period. 

The Commission feels that the information 
supplied by Mr. Malcolm Fraser, Government 
Statistician, is very valuable, and his letter and 
a table giving the population as disclosed by the 
four censuses from 1906 to 1926 for the various 
local bodies in and around the Urban Area are 
included in the appendices to this report. 

CONSUMPTION OF WATER PER HEAD OF 
POPULATION. 

Regarding present and future consumption of 
water per head of population, the City Engineer 
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gave in evidencP the fo!lowing pmticularn of' 
,:vnh,r supplied from the eity nrnins for >"Nll' ended. 
;Jht :i\farch, 1026 :---
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w 
:::: ~-;.... 
0 e,, Q.) 

W~H 

22.5 

8,183,000 150,000 54.ti average 

At the North Shore the water consumption for 
last year 0 veragecl 4 7.4 gallons per head per clay. 

The general tendency is for water consumption 
in a city to increase, especially when not metered. 
Your Commissioners, in estimating the fntnre 
requirements for the Auckland Urban Area, 
propose to adopt a figure of tlO gallons per ltencl 
per day. That, we consider, is a liberal figure. 
and, with reasonable care and the avoiding of 
undue extravagance, the average consumption 
E,hould be kept below i.t. 

\Yo think it, however, quite suitable as a basis 
·for forecasting the future water supply require­
ments in the Auckland Urlmn Area, aud are 
accordingly adopting the figure of GO gallons per 
lteacl per clay as the basis. 

EXISTING WATER SUPPLIES WITHIN THR 
AUCKLAND URBAN AREA, 

It is necessary to first give a summary of the 
existing water supplies in the area outlined iu 
tho first portion of this re11ort. Commencing with 
Auckland City ii.,self. The Auckland City suppl v 
is, with the exception of au emergency supply, 
taken from Western Springs, derived from 
catchment areas in the Waitakerei Ranges_, which 
lie bet-ween the City and the ·west Coast.. These 
ranges have a plentiful rainfall, which, in general 
terms, may be stated as 50 per cent greater than 
the Auckland rainfall. The catchment areas are 
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mostly clad with forest, and in each catchment 
considerable storage is provided by reservoirs 
formed by impounding dams. 

Particulars of the existing developments, 
together with the Upper Huia gravity scheme, 
which work is in hand, and is expected to be 
completed by the end of 1929, are as folle>w:--

ch rd' 00 
"1 ]§ 

...,; 0 

~ I><~ 
~ ...,, 

0 ~8..; ...,s "1 
'H ., 

~§ O"'- oS ~i:l~ 
0 .<:loo .§~i:i "''<l f~ s~ de,.:, i:i) 

"'--'" ~~ 
...,_,.. 

,;o, "'"" ~SJ~ zi:i .. ,g:)-<i 

Waitakerei 2,100 450 4½ 
Nil1otupu 2,374 600 5; 
Upper Huia 2,040 500 41 

It will be noted that the full estimated yield of 
the Waitakerei development will not be available 
until the end of this year ( 1927), as the work of 
raising the Waitakerei dam-now in hand, and 
which will increase the storage to the figure 
given-will not be completed until the . end of 
the present year. It is thus estimated that there 
will be available from· the Waitakerei Ranges by 
the end of this year a supply of 10,000,000 gallons 
per day, and by 1930, when the Upper Huia 
works are complete, a supply of 14,500,000 gallons 
per day. The basis on which these yields are 
computed is explained in a following section of 
this report, in which possible future sources of 
supply, including additional sources in the 
Wait,akerei Ranges, are discussed, and further 
explanation here is not necessa:ry. · 

Tho additional works that are in hand, and 
which should be completed and in operation in a 
few weeks from the date of this report, are the 
filter plants at Waitakerei and Titirangi, which 
are required to filter the vVaitakerei and Nihotupu 
supplies respectively. 

The only other source of supply which the 
Auckland City Council possesses is from the 
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·western Springs, situated in the western portion 
of the City and to the north of the Borough of 
Mount Albert. Up to the year 1900 these spTings 
were, for many years, the sole source of supply 
to the City of Auckland, but in that year the 
first supply was turned into the mains from 
,vaitakerei. As time went on, the Western Springs 
gathering ground was built on to an increasing 
extent, and the water from the Springs became 
subject to contamination, with the result that 
vVestern Springs was discontinued as a source of 
a permanent supply, and since then it has only 
been put into use as ,an emergency supply after 
chlorination. Western Springs has, in the past, 
furnis-hed a supply of 1,000,000 gallons per day. 
The question of its continued use is referred to 
at a later stage of this report. 

A number of the local bodies adjoining Auckland 
City ha.Ye no supplies of their own, and in 
cousequence purchase water from the City, the 
charge for these supplies ]Jeing 1/- per 1,000 
i:tallons as the water is delivered to the sen-ice 
~eserYoirn or mains of the local body taking the 
supply. Tho following table giYes some datti 
regarding these supplies purchased from the 
City:-

Newmarket 
Mount Elhm 
Mount Albert 
Ne,w Lynn 
Avondale 
Mount Roskill 
'I'a1naki . , 
Henderson 

3,199 
18,037 
17,471 

2,535 
4,5()5 
4,721 
3.4ilfJ 

963 

222,00(1 
521.000 
303,000 

64,000 
r,2,000 
!l2,000 
85,000 

17 
25 
12 
18 
17 

Of the above, the Henderson Town District is 
outside the Auckland Urban Are'a. 

Partic-ulars of the water supplies owned by 
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local bodies, other than the Auckland City, within 
tho Auckland Urban Area, are as under:-

Name of Local .Source ef Present Daily District 
Body. Supply. Supply-Gals. Supplied. 

Onehunga Underground 800,000 Onehunga and 
Borough Stream Ellerslie 

One Tree Hill Underground 224,650 O_ne Tree Hill 
Road Board Stream 

Otahuhu Underground 98,000 Otahuhu 
Borough Stream 

North· Shore LakePupuke 965,000 North Shore 
Boroughs Boroughs 

The underground streams described above are 
derived from the r,ainfall on the neighbouring 
O'athering ground. This gathering ground is 
largely co'Vered by lava, ~coria, and cinder beds 
ejected from some of the volcanic cones on the 
Auckland Isthmus. These beds ad as reservoirs 
for that portion of the rainwater that passes 
underground, and thus the yield from the under­
around streams is remarkably uniform. In general, 
tho several gathering grounds are now lait'ely 
built on. 

The water from the above sources is, pumped 
to service reservoirs for distribution, and is 
chlorinated on the way. The queBtion of the 
potability and safety of these waters and of their 
continued use will be fully discussed at a later 
stage in this report. 

Regarding the quantities supplied daily, as 
stated in the foregoing table, it should be noted 
that the Onehunga Borough supply is not me,tered, 
and the figure given is an estimate which is 
probably on the high side. The figure of 965,000 
gallons per day, which is given for the four North 
Shore Boroughs, was the average supply per day 
for last year; but it will be la,ter shown that the 
available average yield from Lake Pupuke is only 
approximately 410,000 gallons per day, or 
150,000,000 gallons per year. 

PROPOSED FUTURE SOURCES OF SUPPLY. 
Various sources of supply for :future require· 

ments of the Auckland Metropolitan Area have 
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been examined and investigated by the Commi 
sion. These are as follow:-

1. Sources of supply for the North Shor 
Boroughs; · . 

2. The supply by development of additional 
catchment areas in the Waitakerei Ranges;. 

3. The supply by development of catchment 
areas in the Hunua Ranges, including the 
Mangatawhiri and Mangatangi Streams; 

4. A supply from the Waikato River-
(a) By pumping from the Lower Wai­

kato near Me,rcer or Tuakau, then 
gravitating to, Auckland City; 

(b) By pumping from Arapuni Lake, to 
a reservoir on Mangatautari Moun-. 
tain, then gravitating to Auckland 
City. 

5. By gravitation from Lake Taupo. 
These several possible sources of supply are 

exaiµined in the following:-
1. Supplies for the North Shore Boroughs: 
A discussion on these is left to that section of 

the report dealing with the North Shore Boroughs; 
2. The Auckland City Council's proposa,ls pro­

vide for the full exploitation of the following 
eatchment areas in the Waitakerei Ranges:-

'" ,d . 
/4 ~.; 

'""' o., A -~§ '-' 00 ...,.; ...,_ ~;::: ,; Jl) OO'oJ Q .. 'g~ 
tt '1 .,;O 

a Q) ..., 
"'A ,; A 

~ 
oo .§~ ,;..., 
'°'"'" e§ o;::: 

~:;:1 ..., ~i 00 "'1 s "'~ Lower Nihotupu 3,100 900 6 million p.d. 
Lower Huia .. 3,420 1,200 8 million p.d. 
Karamatura 840 100 l Whatipu 1,360 300 JS million p.d. Pararata 1,980 400 

· The above figures for catchment areas, storage 
and yield in these streams are those given by the 
4U!Jkland City Engineer, and are based on surveys 

I4 
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ade by him and on rainfall and run-off records 
ken in the Nihotnpu and Huia Valleys from the 

ears 1911 and 1917 respectively, and. analysed in 
e light of the · Auckland City rainfall records 

ince 1855. 
The City Engineer estimates that. as a minimum 

in a dry year a run-off of 1;680 gallons per acre 
of catchment area per day for that year would he 
available, or equal to 27 inches of rainfall, reaching 
he streams. A good deal of evidence was given 

o!i the question of run-off, and as a result of their 
consideratioll of this evidence your Commissioners 
consider that the foregoing estimate is a reason­
able one and sound. It must be borne in mind, . 
however, that an unusual or unprecedented com­
bination of dry years may be experienced,. in which 
the yield would fall below this estimate, and if 
such did occur with the development of water 
supply closely following the growth of population, 
a shortage may be experienced requiring restric­
tion of supply. 

Your Commissioners desire hem to point out 
that if by reason of an unprecedented dry period 
it is necessary for the local authorities to impose 
certain restrictiollS upon the use of water-such, 
for instanc!:l, as the forbidding of the watering of 
gardens by hose~it is not such a serious hardship 
that it cannot be undergone by the consumers of 
water. Moreover, such a period of drought is not 
altogether a disability, because when it occurs the 
local authorities become more active in checking 
waste with permanent resultant saving. The 
American experience shows that if there never is 
a check on consumption it gradually creeps up 
until in some of their cities it is as high as 200 
gallons per head per day. It is soulld water 
engineering practice to provide for ample water 
supplies for all reasonable occasions, but there 
comes a time when it is unsound engineering pra-0-
tice to have more water th34 sufficient for reason­
able needs; because, provision for more than thjs 
means capital loss until requirements reach the 
proper capa<;ity of the water works. 

Of the areas noted in the preceding table the 
City Council has acquired the whole of the catch-
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ments in the Lower Nihotupu and Lower Huia 
Va.!leys. The Lower Huia is wholly mider forer;t, 
and the Lower Nihotupu is partly under forest 
und partly old farming clearing. This latte_r ~s 
o>oino· back into second growth and scrub, and 1t IS 

~111/' a. matter of time before forest will largely 
rog~nerate itself. Thus, these two areas will make 
clein and satisfactory gatlMring grounds. 

'The City Engineer supplied the following esti­
mates of the cost per 1,000 gallons of delivering 
water into tlrn City exclusive of service reservoirs 
and reticulation mains, but inclusive of filtration 
and pumping charges:-

Lower Nihotupu-5.98 pence per 1,000 gals. 
Lower Huia- 7.44 pence per 1,000 gals. 

These figures will be compared later with costs 
of Humm Ranges and Vvaikato pumping develop­
ments. 

In respect to the Karamatura, 1iVha.tipu and 
Pararata. developments, all these, valleys lie to 
the, west of the Huia, and are• more remote from 
the City. Detailed surveys have not been ma.de, 
but supplies from these sources would involve ex­
pensive pipe lines along a rough coast-line-, fol­
lowed by pumping on the same scale as. required 
for Lower Huia, so that the cost is sure consider­
ably to exceed the cost of the, Lower Huia. develop­
ment, and by comparison with other sources of 
supply will probably be found not to• be justified. 
This r-emark does not apply with such force i;o 
the Karamatura Stream, as, that is situated com­
paratively close to the I-Iuia Valley; but even here 
the probable extra cost of development is likely 
to cause the Karama.tura scheme, to be put aside 
on the score of too high a cost in comparison 
with other developments. 

3. The headwaters of the Mangatawhiri, Manga.­
tangi and Wairoa streams are s,ituated in the 
Hunua Ranges distant in a direct, line ill a south­
easterly direction 30 miles from Auckland City. 
These ranges are of a greywacke formation, rising 
to a maximum elevation of 2,140 feet, the, two 
main streams, the Manga.tangi and the Manga.fa-
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whiri, flowing south-west and entering the Wai­
kato River at i![ercer. 

The City Council has carried out exploratory 
work in this area, but no detailed survey has been 
made. The City Engineer has supplied levels and 
pla,11 showing that a gravitation supply to the 
Klivber Pass service reservoir can be obtained, 
iength of aquaduct from the more distant Manga­
tangi stream being 38½ miles. He estimates the 
yield, etc., from these two valleys as follows:-

Stream. 
JYiangatawhiri 
W[anga tangi 

Area of tile Proposed 
Catchment-Storage. 
4,800 1,400 l 23 
5,400 1,800 J 

Estimated 
Yield. 

million gallons 
daily 

The MaIJgatangi area at present is wholly under 
virgin bush, and the Mangatawhiri is partly 
under bush aI)d partly under farm clear­
ing. The estimate of yield is based on 
a comparison of this country in respect to eleva­
tion, topography and aspect with the Waitakerei 
Ranges, ancl though, in the absence of any rainfall 
records and run-off gaugings, this may suffi.ce for 
a preliminary examination, it is nevertheless most 
important that steps be taken at once to establish 
adequate rain recordi11g stations and run-off 
gauging stations. 

The City Engineer estimates the cost of develop­
ment as follows:-

Development. 
First Stage of Manga­

tawlliri . . . , of Complete Stage 
Mangatawlliri 
Mangatangi .. 

and 

Capital 
Cost. 

£1,600,000 

£1,100,000 

£2,700,000 

Cost per 
1,000 Gallons. 

7.54 pence 

5.70 pe·nce 

Your Commissioners have checlrnd these esti­
mates as. far as can be clone with the information 
available, awl they appear to be sound. 

Some information regarding the utilisation of 
the Mangatangi stream and a. suggestion regard­
ing the loca.tion of the pipe-line were supplied to 
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the Commission by Mr. J. F. McArthur, Engine,~r 
to the Franklin County Council. This proposal 
certainly appears worth examinfag further, and 
this, no doubt, will be done when detailed surveys 
are being made. 

Your Commissioners are ·satisfied that these 
areas afford a potential eource of water supply 
of high standard, and the quality of the water 
is confirmed by analysis, both bacteriological and 
chemical. 

4. The Waikato, River is originally derived from 
Lake Taupo, but the very large area that it drains 
is in the main settled and farmed, and in its 
basin there are 13ome large centres of population. 
The volume, of the river is·largely increased as it 
progresses towards the sea, so that by the time 
Mercer is reached, its volume is a considerable 
number of times its v•olume as it leaves Lake 
Taupo. The water as it com.es from the Lake may 
be taken as a pure supply which would not require 
filtration; but at Mercer it would require filtra­
tion, and probably chlorination. Subject to these 
two requirements, the Waikato River at Mercer 
is a pure supply, because it can by modern 
methods be made a safe and potable water of first 
quality. It becomes, therefore, a question of 
balancing cost of supply from the Waikato at or 
near Mercer against other possible sources of 
supply. 

(a) The point nearest to Auckland from which 
a supply from the Waikato River could be taken 
is near Mercer or Tuakau. There would not be a 
great deal of difference in the cost of water as 
supplied from a development ·at· either of these 
localities, and choice would be made as the result 
of detailed ·surveys. 

To enable a direct comparison to be made with 
the cost of bringing a supply from Mangatawhiri 
to the City, a supply from the Waikato River 
equal to delivering an average of 11,000,000 gal­
lons per day was estimated for, that being the 
quantity that the Mangatawhiri is assumed to 
yield, 

·Assum.ing electric current to be available at 
£8/10/· per kilowatt year, and prov~ding for 
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storage reservoirs at proper ,elevations near the 
Waikato River, and at One Tree Hill of n. tout! 
capacity of 25,000,000 gidlons, and estimating 
011 a main of a capacity of one-third in excess of 
11,000,000 gallons daily to provide for seasonal 
variations in draw-off, your Commissioners esti­
mate the cost, including all charges of water 
pumped_ from th_e 'Waikato _near Mercer, delivend 
into G1ty service reservous, at 7 .70 pence per 
thousand gallons. This includes cost of chemical 
and mechanical purification of the water. 

This figure is not materially different from the 
!ignre of 7.54 pence per 1,000 gallons given by the 
City Engineer as the cost of the first stage of 
ds;elopmeut in the Mallgtitawhiri Valley. A 
;:]jo,Jtt - advantage in this respect is with the 
J.II~"ngatawhiri development, but this point will 1Jc 
further commented on in a following portion of 
the report. 

Included in the estimates submitted to vonr 
Commissioners on behalf of the local bodies a'.dvo­
ca.ting a, Water Boanl was one for an emergency 
~upply of 3,000,000 gallons per day by pumping 
from, the \Vaikato .River at Mercer, the water 

delivered through a 15,000,000 gallon main 
to Iafd from Auckland to ]\;forcer as the first 
section of the 42 inch main to Taupo. The cost 
of this emergency supply on the assumption that 
the full 3,000,000 gallons were delivered and con­
sumed is shown on this estimate to he approxi­
mabely 8.5 pence per 1,000 gallons. 

This estimate of cost is much too low, the seve­
ral portions of it being each under-estimated. 
r'or the conditions stated we find that the ,cost of 
this emergency supply would be ov,er 18 pence per 
1,000 gallons, the chief reason for this high cost 
being that as a temporary measure a long main 
f 15,000,000 gallons capacity, involving huge 
apitRl expenditure, was to be utilised for ct sup­
ly of one-fifth of cctpacity of main. 
\Ve have indicated tlrnt the cost of an 11,000,000 

,,nJlons per day supply from the Lower Waikato 
vould be approximately 7.7 pence per 1,000 gal­

We desire to add that for a supply of a 
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greater or lesser amount than the one assumed, 
that is, of 11,000,000 gallons per day, the total 
capacity and working costs would vary approxi­
mately with the amount of supply, assuming the 
various portions of the works were designed for a 
capacity equal to that proposed supply. Thus 
under those conditions, the cost per 1,000 gallons 
of a Lower vVaikato pumping scheme remains 
fairly constant, noting that for a supply le.ss than 
11,000,000 gallons the cost per 1,000 gall01rn 
would be rather more than, and for a supply over 
11,000,000 gallons per clay, rather less than that 
for the cost per 1,000 gallons in the 11,000,000 
gallons per clay typical case. 

( b) In respect of the Provisional Committee of 
the Proposed Auckland Provinci,tl Water Board, 
an estimate of cost is submitted for a supply 
to be obtained from the Lake formecl above the 
clam now being built across the Waikato River in 
connection with the Arapuni hydro-electric cl,J­
velopment. 

Your Commissioners, in investigating this pro­
posaL made investigations on the basis of a 
rnpply of 11,000,000 gallons per day for the pur­
poses of comparison with the Mercer pumping 
scheme, and with a supply from Mangatawhiri, as, 
already discussed. 

This supply frrnn Arapuni involves pumping, 
and the water must be lifted from the surface of 
the Arapuni Lake to a reservoir on l\faungatau­
tari Mountain to a height identical with the 
height water must be lifted from the Lower 1Vai­
kato River, near Merner, to deliver to the nearby 
elevated reservoir for gravifation to Auckland 
City. Thus the cost of pumping at Arapuui is 
directly comparable with the cost of pumping from 
the Lower vVaikato, with this exception, that <1s 

water would be taken from the Lake created for 
power purposes the quantity of water available 
for povrnr generation would be reduced by the 
amount of daily draw-off for water supply pur­
pose. It is probable that the Gova·nment wouid 
have to increase its charges for current supplied 
for water pumping purposes by an amount to 
compensate it for this loss. However, this is at 
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present indefinite and intangible, and no account 
is herein taken of this prqbable extra charge. 

In the Arapuni Lake the water would be held 
there under storage for an average period of eight 
or nine days, this assisting to maintain its purity. 
As, however, there will be a public reserve sur­
rounding the whole of the lake, sterilisation of 
the water to take care of. possible contamination 

, would be necessary. The cost of this, however, 
would be relatively small. 

The distance from Mercer to Arapuni is .ap­
proximately 83.5 miles, so, that the cost of ::i. 

supply of 11,000,000 gallons per day from Arapuni 
would exceed the cost of a similar supply from 
the Lower Waikato by the daily charges on account 
of the capital, renewal and maintenance expendi­
ture of 83.5 miles of 39-inch high pressure main, 
with the necessary bridging, break pressure, reser­
voirs, etc. 

Your Commissioners estimate that the fore­
going supply of 11,000,000 gallons per day from 
Arapuni would cost 7 .0 pence per 1,000 gallons 
more than a similar supply from the Lower Wai­
kato, making its cost deliver,ed to the City reser­
voir 14.7 pence per 1,000 gallons, as against 7.7 
pence for a supply from the Lower Waikato. This 
ratio of cost would generally hold in respect to a 
supply greater or lesser than the one assumed, 
and it thus affords a fair basis of comparison. 

PROPOSED SUPPLY FROM LAKE TAUPO. 
5. Your Commissioners now come to the ques­

tion of a supply from Lake Taupo, which proposal 
is the essential part and purport of the report 
submitted to and adopted by the Provisional Com­
mittee of the proposed Auckland Provincial Water 
Board. 

Counsel for the. group of local bodies- favouring 
the formation of a Water Board led evidence from 
responsible officers of the Provisional Committee 
of the proposed Board to the effect that a supply 
from Lake Taupo was not a matter for the· present, 
its magnitude and cost making it premature, but 
that a supply from Lake Taupo might be brought 
to the City in the more or less distant future. 
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There are certain aspects of the Lake Taupo'. 
scheme, for instance, the .boldness of the scheme, 
the magnitude of the proposed works, the clear­
ness of the water, its inexhaustible quantity, and. 
its presumed safety as a potable water, and the 
fact that a long conduit reaching from Taupo to 
Auckland City would be available for supply to 
many local bodies and people en roiite, and these 
aspects, from their very nature, appeal to the 
imagination and tend to create a fe€ling in the 
public mind that a water supply from Lake Taupo 
would be a splendid thing and worthy of the im­
portant district it would serve. 

Your Commissioners have, therefore, examined 
the Lake Taupo project with some care. The re­
port to the Provisional Committee of the proposed 
Water Board contains an estimate of the approxi­
mate cost of bringing in a supply of 15,000,000 
gallons daily to Auckland City. This estimate is 
given as £2,482,000. On investigation this esti­
mate is found to have been framed making omis­
sions in certain important respects and ·under­
estimating in others, so .that its value is heavily 
discounted. 

The route selected by the Engineers· reporting 
to the Provisional Committee involves a tunnel 
ten miles in length between the intake ,vorks and 
where the aquaduct enters the Mangakino Stream. 
This tunnel was estimated to cost £220,000, or 
just over £4 per lineal foot, the proposal being to 
carry the steel main through this ten-mile tunnel, 
which was to have dimensions of 7ft. x 6ft., and 
it was not considered necessary to line the tunnel. 

Your Commissioners consider the construction 
of a ten-mile tunnel of such small dimensions is 
impracticable, because it is unsound as an· en­
gineering proposition, and it would be impossible 
to place the -proposed water main in it. 

Your Commissioners consider the tunnel should 
have finished internal dimensions of not less than 
9ft. wide, and a cross sectional area of not less 
than 72 square feet, that the tunnel should be 
concrete ·lined and act itself as the conduit, in­
stead of merely having a steel main plac.ed therein. 
Such a tunnel would cost at least £1,000,000 if 
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··t'l1t! condidons wete tea~01mhly faxcnHallfo for ,,mi· 
~tniction . 

. Eveu a layman shrmld be impressed lly the fact 
thnt a tunnel of such length intro(luc.2s fadors of 
difficulty in construc_tion, m,rl of multiplied cost,s 
t[uvt :1re not known m tunnels 0£ the length con­
&irncted in this country, and the small size of the 
proposed tunnel would add to the clifticulty. The 
[!'rcater part of the tunnel would have to be built 
from a series of shafts sunk from the surface 
above, and the depth of these, according to the sec­
tion supplied by the ]i;ngineers reporting to the 
Provisi01ml Committee, would vary from 200 feet 
to 400 feet in depth. 

There is the need for provision of adequate 
ventilation plants, of pumping plants for handling 
tlw v\'ater met with underground, the provision of 
ackqmi,te hoisting apparatus, and of special plant 
for irndergrouncl transport. There is also the cost 
of an electric generating station to provide power 
for operating the plant, or, alternatively, {lf 

bringing of power from Arapuni, which would in­
volve the cost of a 25-rnile high tension transmis­
sion line. 

There is the likelihood of considerable under­
ground water having to be dealt with, and the pos­
sibility of bacl ground heing encountered. All 
these considerations make the tunnelling proposal 
one of great magnitude. 

Your Commissioners have estimated the cost of 
thH tunnel at £1,000,000, but express a doubt as 
to whether a tender as low as that would be re­
ceived if tenders were invited. 

The estimate supplied to the Provisional Com­
mittee of the Prnvincial YVater Board only allows 
rt sum of approximately £4 per lineal foot for the 
cost of making this great tunnel, and, in the Com­
missioners' opinion, the estimate on this basis is 
so small as almost to justify the term "fantastic." 

Dealing with the other portion of the estimate, 
in our opinion the cost of the steel main in pla~e 
is under-estimated, and little or no allo"vance ap­
pears to have been made for housing of staff, ex­
tensive bridging required to carry the main over 
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the various rivers and swamps met en rou/:e, tele­
phone lines and Toading. 

Your Commissioners consider that to contruct 
a. conduit to bring in a supply from Lake Taupo 
of 15,000.000 gallons per day to Auckland City on 
the lines proposed by the Provisiomtl Committee 
,rnnld cost not less than £5,250,000. 

it is well known tha.t in any water supply sys­
tem there is considerable seasonal variation in the 
demand upon or draw-off from such system. Bo 
that., a main built to carry 15,000,000 gallons per 
day would be, doing full duty when it delivers an 
a.verage of, say, 12,000,000 gallons per day 
throughout the year. Therefore, the cost of the 
foregoing Taupo development, on the basis of an 
average daily supply of 12,000,000 gallons, allow­
ing for operating, maintenance, and renewal 
charges, as well as for capital charges, is over 
19 pence, per 1,000 gallons. It is also clear that 
a. very long period would elapse while the demand 
upon such a huge supply was growing up towards 
the maximum it was designed for, and during such 
period the burden of the cost would be a crushing 
load upon the district it had to supply. 

It is not certain that a water supply, pure and 
tasteless as the Taupo water would be at the 
intake end, would be delivered to the City after 
a journey of 150 miles through a steel main in 
that same desirable condition. Both the colour 
and the taste, may be detrimentally affected after 
such a long passage through a steel conduit. '!.'his 
conclusion derives support from some of the Eng­
lish and American experiences. 

Unfavourable features of the Lake Taupo 
scheme are, the possible risk of great damage to, 
or failure of, the long tunnel by reason of ea.rth­
quake shocks,, or other earth movements; also the 
risk of interruption of supply by failure of such a 
101,g main at some one point in its length. 

These risks of interruption or failure of the 
supply are there, and must be allowed for, and 
unless there were no• reasonable alternative pre­
sent, these disabilities are Ruch that even if the 
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st did not veto such a scheme, the h-azard at­
ndant thereon would. Ordinary prudence would 

-also require the duplication of the main, but if 
.the cost of the original proposal were not to veto 
it, this additional cost would certainly do so. 

It will be shown further in the report tha,t 
-towns and boroughs in the Waikato Valley either 
-have no need of water from Taupo, or could not 
take supplies from such a source because of exces­
sive cost. Therefore the Taupo Scheme and the 
Arapuni Pumping Scheme can only be considered 
'in reference to a supply for Auckland and its sur­
rounding district, and each must stand or fall by 
comparison with the Lower Waikato Pumping 
Scheme or the Mangatawhiri and Mangatangi 
Development. 

We consider that ·on all grounds both the Ara­
puni and Taupo Developments are absolutely out 
of the question, and that the cost of water sup­
plied from either would at the most favourable 
stage be, in the case of Arapuni, double, and in 
the case of Taupo, materially more than double, 
the cost of a supply from either the Lower Wai­
kato or from the Hunua Ranges catchments. 

Dr. R. H. Makgill, Advisory Medical Officer d 
Health, in his evidence, dealt with the question of 
a water supply for Auckland City from the Wai­
kato River or from Lake Taupo, and as, he speaks 
with authority on matters such as water supply, 
we propose to quote such portions of his evidenC'e 
as deal with the matter now being considered. 
Dr. Makgill says:-

"When the Waitakerei catchment area has 
been fully exploited, a_nother valuahle source 
of pure upland surface water within easy 
reach of Auckland is presented by the .Hunua 
Ranges, and it would be a wise policy to 
secure this area as a water supply reserve at 
an early date, before the presence of settle­
ment renders it liable to pollution. In the 
end recourse ·must be had to the Waikato 

· River, whfoh will entail filtration and the 
expense .of pumping. I cannot -regard 11,s 



otherwise than extrnvagant tlrn suggestion 
tap this river in its upper reaches. 
is a. certain charm in looking on Lake 
as a great natural reservoir, 1ut, apart 
the engineering dift1cnlt.ies and costs, 
water from this lake is--theoreticallv at 
least-not so safe as that from the \Yai'take­
rei Ranges. owing to the large native popula­
tion living on its hanks. Ju actual practice 
the clanger from this wurce is-owing to the 
large volume of water in the Lake-very re­
mote. But consideration of this point de­
tracts from the somewhat sentimental en­
thusiasm as to tl,e purity of the Lake dis­
played by the advocates of this means •Jf 
supply. In my examination of the iYaikato 
water the presence of suspended mineral mat­
ter was always noticeable. Probably this is 
derived from the pumice lands through wbid1 
it fiows, mid its presence will necessitate 
treatment from whatever point it may be 
drawn. If all the town~. and villages l1e­
tween Lake Taupo and Auckfand are to 
obtain a sl,a.re of the water-as some enthusi­
asts prerlid-it wnnlcl mean that a large part 
of the rin•r nrnst he diverted into an artifl­
d,tl cliannel-a conduit of sucl, si7.e tis to con­
stitute almost a dnplica.te of the existing 
river. . If tt fraction of the proposed 
expenditure on a vast pipe-line from Taupa 
were to be devoted to minimising the pollu­
tion of the Waika.to River hy drainage from 
towns and villages on its course, and to the 
preparation and administration of purifying 
beds at the point from which the water is to 
he ta,ken, tl,e resultant wo11Jd be a water of 
greater purity ancl sttfoty than that afforded 
by the Lake. 

"1Yhen one considers what Jms been done in 
the direction of purifying the Thames ancl 
other rivers in England hy means of filtration 
beds, the cleansing of the "vVaikato in its 
lower rettdrns does 1wt appc,tr a.s a S\1l"ious 
problem." 



t:oMP i\ RISON Ole PRACTICABL}"i; SOTJRcn<::8 
·- - OF SUPPLY. 

/IB both the supply from Lake Taupo und a 
1pply_ from Arapnni_ by pumping ure shown to l!e 

wjust.1fiable and nnpracticable on econonuc 
r;:ro1}nds, the possible sources of future supply for 
;:he Auckland Urban Area. are now summftrisecl as 
n,!low:-

Source of 
Supply. 

Lower Nihotupu 
Pmnping .. 

Lower I-Tuia 
Pun1ping 

)fang-atawhiri 7 
;md r 

1\Ta.nga tangi J 
Lower Waikato 
· Pumping-

Estilnated 
Yield. 

(; 111illion gals. 
claily 

S 1nillion gals. 
daily 

2:J million ga1N. 
daily 

Unlimited 

Estimated Cost per 
1,000 Gallons. 

5.98 pence 

7.44 pence 

7 .54cl. for 1st stage & 
5.70d. for eo1n1Jlete 

stage 

7.70 pence 

It lrns already been emphasised that figures 
quoted for the Mangutawhiri and :Mang>ttangi 
<1c1·elopments are provisional and ha.sed on pre­
Jim ina.ry investigations only. and that prop,;r 
gauging stations should be established in tlwse 
,·alleys and that detftilecl surveys should be put 
in hand. 

V\/Eo, are satisfied that, following on the com­
pletion of the Upper Huia gravity scheme (whid1 
work is now in hand hy the City Council), the 
Lower Nihotupu pumping development should 
next follow. But in respect to the others, a final 
judgment can hardly be made till more dependa,b]e 
figures as to yield a,nd cost of development of 
Mangatawhiri a.ncl Mangutangi are available, and 
the cost of the Lower vVa.ilrnto Pumping has been 
more fully investigated. 

Assuming, however, that figures given are suffi­
ciently correct, it is seen that the cost per 1,000 
gallons of the full development of the Manga.tu­
whiri and Manga.ta.ngi will be considerably below 
the cost of the Lower Huia pumping. Hence, 
there would be good reason for deferring the 
Lower Huia. and going on with the Hunua. Ranges 
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Development. The 'location of the main from tht1 • 

}1angatawhiri catchment would be admirably 
situated for a. supply to the areas between Papa­
km:a and Pe.nrose and hetween Pa.nmure and 
Hemnera. There is every reason for anticipating 
that the growth of population in these areas i,1 
the coming years will he most marked. There .is 
the fmther point that the water supply to the 
Auckland Urban area ·would be better balanced 
and be more secure against serious interruptions 
if brought in :from two entirely different areas. 

Comparing now the Lower Waikato Pumping 
proposal with the gravity development of the 
Mangatawhir.i and Mangatangi catchments, the 
prelimi11ary estimates quoted indicate that tile 
cost of the first stage of the latter up to the 
lirn it of the Mangata.whiri yield is likely to be 
cl,eaper than an equiva.lent supply by pumping 
from the 1Vaikato, but that when the complete 
stage of the supply from these upland catchment 
areas is reached, the cost of that supply will then 
have fallen materially helov, the cost of an equiva­
lent supply from the Waikato River. 

Attention, however, must he drawn to the fad 
that the whole of the sewage of the many bor­
oughs and other centres of population in the great 
basin of the '\,Vaikato either at present is, or in 
the future will be, discharged direct into the 
river or its tributaries. A river such as the vVai­
kato has great capacity for self-purification; and, 
in addition, the treatment plant at the Lower 
Waikato Pumping Station would be fully able to 
supply a, water satisfactory in all respects. 
N evcrtheless. sentimental and aesthetic consicler:i­
tions would demand that once the 'Waikato WN'e 
adopted as a source for such an important water 
supply as that now discussed, proper sewage 
treatment plants would have to he installed, ill 
all cas-es, before sewage would be allowed to con­
tinue to discharge into the river. Such a demand 
might receive some, support from considerations 
of hygiene. 

The cost of such sewage treatment cannot, at 
this stage, be estimated, but it would add some­
what to the cost to the general community of 
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supplying Auckland City with water from the 
Lower Waikato River. 

That consideration at least indicates that, if 
there is no great difference in thH actual cost of 
two water supply schemes, a supply from a clean 
fore~t-clad upland area, such as that of the 
Mangatawhiri and Mangatangi catchments, would 
be chosen before a supply from a river the de­
velopment of which would involve a demand upon 
the inhabitants of the river valley that they incur 
costs to put their ·sewage treatment works in 
order. 

The Commission therefore concludes, from an 
examination of all data before it (subject to con­
firmation as a result of the surveys and other 
detailed investigations needed into the matter of 
yield and cost, of supply from Hum1a Ranges and 
cost of supply from Lower Waikato River) that 
the supply in the Hunua Ranges should be de­
veloped before the Lower Waikato be resorted to. 

We aga.in stress the importanoo of a full in­
vestigation without loss of time into the Hunua 
Ranges catchments, as a decision on the question 
as to whether the Hunua Ranges Development 
should precede or follow the Lower Huia Pumpfog 
l)evelopment depends on this investigation, arid. 
further, if the investigation confirms that the 
Hunua Ranges Development should come, before 
any development from the Lower Waikato, then it 
is most important that steps be taken to secure 
the reservation of all bush-clad portions of both 
the Mangatangi and Mangatawhiri catchments be­
fore further bush-felling is done. The importance 
-of this cannot be overstated. As previously 
pointed out, the whole of the Mangatangi 
catc.hment and most of the Mangatawhiri catch­
ment is under virgin forest, and to allow this 
forest to be cut with the prospect of the area 
being required for water conservation purposes 
would be lamentable and its effects irreparable. 

Regarding the population that can be served 
from. the schemes that are discussed in the fore­
going, we can take it that the existing supplies 
of the city and the other local bodies in the Auck-
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land tJrhan Area, excluding the· North Shore 
Boroughs, are barely sufficient to supply the 
present population of, say, 170,000 people, and 
that the position will not be safe till the Upper 
Huia works now in hand are complete, but by the 
time the latter are complete, a safe supply for a 
population of 265,000 on the basis of 60 gallons 
per head per day will be available-tliis is assum• 
ing that the One- Tree Hill and Onehunga Districts 
continue the use of their underground sources of 
supply. 

Then, taking the yield of Lower Nihotupu at six 
million gallons daily, Hunua Ranges as twenty­
three million gallons daily, and Lower Huia as 
eight million gallons daily, a total of thirty-sewn 
million gallons. daily, .these quantities would, on 
the same basis of 60 gallons per head per day, 
provide for a supply to an additional population 
of over 615,000 people, or for a total population 
within the area of supply of 880,000. This number 
is far in excess of the· probable population as in 
I067, or the end of the forty-year period men­
tioned in the Commission's order of reference. 
The Commissioners consider that by 1967 the 
population within the area to be served may be 
estimated at 575,000; this figure, of course, in­
cludes the population of the North Shore Bor­
oughs, which may be supplied from Rangitoplini. 

It does not appear to us that we can analyse 
the position any further or throw any more light 
on the matter except to remark that the succes­
sive stages of development of the water supply to 
such an important and growing district as the 
Auckland Urban Area must be planned well in 
advance, and then carried out sufficiently far 
ahead of actual requirements so that a period of 
shortage, or of insufficient supply to meet require­
ments, cannot arise. 

NORTH SHORE BOROUGHS' WATER SUPPLY. 
The four North Shore Boroughs of Devonport, 

Takapuna, Northcote and Birkenhead have wholly 
derived their water supply, up to the present, by 
pumping from Lake Pupuke. 
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The Co~mission is of opm1on, from the .evi­
dence and data before· it, and from its study .of 
the locality, that this Lake derives its water 
.from the rainfall upon the Lake and upon the 
immediately adjoining catchment. The level of 
the Lake varies according to the -annual ra-infaH 
and the draw off by pumping. During recent 
years the level has been falling; and in the period 
from January, 1922, to March, 1927 (five years 
two months), it has fallen six feet six inches­
this in spite· of the fact that the Auckland rain­
fall during that period averaged 53 inches, or 23 
per cent. more than the average since the year 
1855. In March of this year the level of the 
Lake surface· was only one foot above mean high 
water. 

In 1912 the late Mr. H. E. Metca-lfe, 
M.Inst.C.E., estimated that the average yield· of 
Lake Pupuke was about 200,000,000 gallons, and 
in 1927 Mr. F. E. Powell, C.E., in the light of 
the further experience, estimates that the avail­
able supply in a year· of average rainfall is• from 
130,000,000 to 150,000,000 gallons yearly. Taking 
this latter figure, the Lake can supply a popula­
tion of 8,200, based on a consumption of 50 
gallo1is per head per day. 

The population of the four Boroughs, accord­
-ing to the 1926 census, was 21,254, and the ·total 
quantity of water pumped for the year ended 
31st March, 1927, from the three pumping sta­
tions now -in_ operation was 352,000,000 gallons. 
This quantity is close on to two and a 0half times 
the average quantity that can be yielded by "the 
Lake per year, unless the Lake level is progrese­
ively and continuously lowered. · It is obvious 
that it has only been possible to meet require­
ments· from the Lake supply because of the recent 
and continuing cycle of years of rainfall, much 
over the average, and because the level of the 
Lake has been steadily lowered as a result of 
the excess draw off. It has been feared that were 
the Lake level to fall below sea level, there 
would be an inflow of sea water, which would 
destroy the potability of the Lake waters, anci. 
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while, for reasons which it is not necessary to 
go into here, it seems improbable that such 
fl.ow of sea water would take place, your Com­
missioners consi,der it quite wrong and unsound 
to maintain the North Shore water supply by 
drawing upon the reserve of water in the Lake. 

Your Comrnissionern comment that the con­
sumption per head by the present population will 
receive augmentation in the next year or two, 
as the important growing Borough of Takapuna 
lrns in hand the installation of its Sewerage 
System, and this will be completed within that 
peTiod. As against that, it is noted that the 
Bmough of Devonport takes from the Lake 
approximately 77 gallons per head per clay, as 
against approximately 30 gallons per Iiea-d per 
day for the other three Boroughs. 

This difference appears to be largely due tu 
excessiYe waste within the Devonport Borough, 
owing to defective plumbing or to a leakage from 
its mains, and steps should at once be taken to 
reduce this loss, for, apart from the cost to the 
Borough of supplying wafor thus wasted, there 
are urgent reasons for conserving the available 
water as much as possible. 

An adequate review of the present position of 
the North Shore W'ater Supply must take into 
account the continued rapid growth of popula­
tion iu the North Shore Boroughs, and that the 
cycle of wet years lately experienced in Auck­
land may be followed at any time hy dry years, 
or even by years of aveTage rainfall, when the 
Lake level would fall at a much faster rate 
than it has done since 1912. 

A considerntion of all the facts or conditions 
discussed in the foregoing amply indicates that 
the position of the North Shore Boroughs is very 
critica·l, and will become increasingly so till the 
supply is augmented. 

Before dealing wii-h the source or a new 
supply, the past and prohahle futiirc growth of 
l.hese mari11e aulrnrlis \Yill he examiue,1. In Jll(Jfl 
tl1e population of tho- <listrlct, now constituted 
lHto fonr Dorunghs, was 8,343, and in 1[)2\J lht1 



population li~ul . grown to 21.1254, the aYeraga 
.- ~·(~arJy rate of 111.creasc being 4·.8 per 'cent. J f 
111at 1·s:te of growth were maintained by 19°16, 
the populn.tion would have grown to 64,2.00, and 
hy H)6(l to 138,000. 

Such a rate of growth appears beyond the 
bounds of any rnr,sonablc possibility, and we con­
sider it sufficient to anticipate that by UJG7 the 
uoirulation of the four boroughs, with such 
increase to their territories as may take place, 
may have reached 65,000 persons, this. giving 
RDnroxinmtely the same average annual rate of 
ii;trcase as in the case of the forecast of the 
:increase in population of the Auckland Urban 
aren during the next forty years. 

Such extension of territory may include some 
uf the hays umth of Takapuna Borough. It 
appears that the population of these bays in the 
summer holiday season is in the vicinity of 6,000 
persons. Sooner or later these bays must have 
w water supply, and the rational course appears 
to be the provision of a supply fron1 the North 
Shore Boroughs a:::i soon as- the need. for -such 

At firnt glance it may appear that the forecast 
of an 3.nnual rate of growth of 2.7 per cent., as 
against the rnte for tile last twenty yeaTs of 
4.8 per cont., is unduly conservative. But it 
must be remembered that the North Shore is in 
the main a residential area for people with 
rfaily occupatione in the City. The lack of con­
nection to the rail"'ivay syste111, and thl~ retarding 
influence of tn:msport across the HaTbour, will 
prevent any great industrial development on the 
Xorth Shore. 'I'hen, considered as- a residential 
area, it is the sea frontages. that are so desirable, 
and tbe questions of disfa.nce, loss of time and 
increased cost of trnnsport as building extends 
out from ferry termini ,vill have. a :retarding 
influence. It is i.11 view of these consiclerationr•. 
that ,n, have adoptPd the figure of G5,000 as our 
c>:3timate for the prnbai,Je population i11 l!lfi7 on 
U10 };orth Shore. 
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PROPOSED NEW NORTH SHORE SUPPLY. 
Several proposa,ls for augmenting the Lake 

Pupuke water supply have been investigated 
since 1912. Data and plans in reference thereto 
were supplied to your Commissioners, who had 
the advantage of the evidence and well 
thought out opinion of Mr. F. E. Powell, 
Consulting Engineer to the North Shore Water 
Board. Of these, the two that merit considera­
tion in view of the requirements of the district 
are the Rangitopuni Scheme and a supply froni 
the Auckfand City Council's Waitakerei Dam. 

The Rangitopuni Scheme proposes a dam on the 
Rangitopuni Stream at such a point as would 
furnish a catchment area of 12,500 acres. It is 
proposed for the first stage to construct the dam 
at such a height a,s would impound 300· million 
gallons. Of the catchment area, the great bulk 
is open country, and most is under freehold 
tenure. Generally it is, suitable for farming pur­
poses, and though at present farming is carried 
on to only a limited extent, the land is con­
sidered suitable for much more intensive farming, 
and its situation is very favourable for this. 
Owing to the low elevation of the valley, this 
scheme involves pumping the wa.ter to a reser­
voir to be placed on Pukeatua Hill, from which 
water would gravitate to the service reservoirs 
in the several Boroughs. The, estimate provides 
for acquiring some 1,327. acres surrounding the 
reservoir site, leaving the remainder of the area 
for farming purposes. The estimate also pro­
vides for chlorination and dechlorination. 

The Rangitopuni Proposal, as placed before the 
Commission, proposes a main capable of deliver­
ing just over 2,000,000 gallons per day to the 
area to be supplied. On the basis of delivering 
1,000,000 gallons per day, it appears that· the 
cost of water delivered in the service reservoirs 
would be 15.0 ·pence per 1,000 gallons, and when 
the consumption increa·ses to 2,000,000 gallons, 
the cost would reduce to 9.0 pence per 1,000 
gallons. 
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SUPPLY' FOR NORTH SHOTrn: !<'RONI 
W AITAK.ERET. 

'J'he A nckland City Corporation hag, olfered the 
North Shore Boroughs' vVater Board a supply 

· of :filtered water at 6d. per 1,000 gallons at the 
break pressure tank a,t W aitakerei. The Board 
would then haYe to construct a, ma,in-18-inch 
Ilia.in proposed-to Birkenhead reservoir, and 
branch mains to the servic,e reservoirn of the 
other Boroughs. Thi& main would deliver over 
2.000,000 gallons pe,r day, aud the cost of water 
from this source delivered to service reservoirs 
is estimated hy the Commission at 16.6 pence 
per 1,000 gallons for a supply of 1,000,000 gaUons 
per day, and at n.a pence for a supply o:f: 
2,000,000 gallons per day, these figures including 
the, City Council's charge of 6d. and capital and 
maintenance charges in connection with the pro­
posed additional capital expenditure. 

Collecting these figures for the purpose of com­
parison, we have, estima.ted the cost ]Jer 1,000 
gallons as follows:-

Source of Supply, 
Rang-itopuni 
~'"aitakerei. 

1,000,000 gallons 
pe1" day supply. 

15.0 pence 
l6.6 pence 

2,000,000 gallons 
per day supply. 

9.0 pence, 
11.cl pence 

The above figures are derived from estimates 
supplied by Mr, Powell as to tlrn cost of the two 
proposals; these estimates were checked and con­
curred in as he.ing sound, and they indicate, that 
watex from VVaitakerei will cost about two,pence 
(2d. i more per 1,000 gallons than water from 
Hangitopuni. The supply of water from Rangi­
topm1i would have the further advantage that 
it would make the whole supply to the several 
North Shore Boroughs self-containecl and self­
owned. The Rangitopuni Main ,voulcl also be 
well situated for supplying the very considerable 
population that is developing at the various, bays 
on the seaboard north of the Takapuna Borough. 
As a further advantage, the Rangitopuni develop­
ment would materially postpone the time when 
A1wklan.d, City lms to go further afield on a 
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E1~he111e nf o;rcat.er 111ag'nit.1Hl.e: tli:1,n any it has :vet 
1md2rtake1ii ·- · 

On the ot.iiee lm11<l, the seheme prov ides .ro·t 
the ca,teinnent area-E:Gzeept 1.,320 acres--,­

in hand.s, and it ,vould. continue to be 
farmed, and the tendency will be for fa1·ming 
in the future to lJe ca,rried on more intensively 
than at present. There is also, an important 
system of roads nnming through the cent.re of 
the area. It has to be pointed out that the 
eatchn1ent area is far frou1 being a,, good one. 
It is open country, clay formation, Rnd the nrn 
off would be described as "fJ.a,shy.'' In heRvy 
continuous rains the run-off would be a high pro­
portion of the rainfall, bub in a long, dry sum­
mer it would become very low. The point of 
this fast c01m11ent is not that the catchment 
would not give the yield needed-it being pos­
sible to provide all the storage that the pregent 
and future, needs of the district to be served will 
need-but when the nm-off is so low, the reser­
voir would lade tlrn refreshing and aerating influ­
ence of a 1nore vigorous, stream. 

A n10dern treatment plant, well managed, win, 
however, produce a perfectly s,tfe water from 
the Rangitopuni reservoir; but this reservoir at 
the water leYel proposed for first development, 
having an area of 190 acres for the storage of 
:300 million gallons, has an average depth of hut 
six feet. With its small depth. its gradua,Hy 
shelving bottom, and the relatfrely high summer 
temperature of the ,Yater, the rns.ervoir will be 
Bnbject or liable to excessive growth of aquatic 
ve2'etatio11, and algae will fionriEJh, These can 
he:~ controlled at s~me expense., hy, for instance, 
a· copper sulplrnte or hhiestone tl'rn1.tment of the 
res,~rvoir 1vatE\l'S; hut the rt~-se-rvoir ,vaters are, 
likely to have a high content of vegetable, matter, 
and this condition may adversely affect the 
taste of the, water. 

A proper filtration 
the water of the 
vegetable matter, 
Your Commissioners 

plant will effectively Tid 
of the suspencfod 
in a, clear ViTa ter. 

consider that, rnther than 
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the installation of chlorination arnl dPclilorina­
tion plant, tlw Aclrnnw callR for an 11p-to-date 
tllta· plant alongside tlw drn.,1·-off from 1.lw dam, 
operated wil.h a snitahlc coagule11t and perhaps 
with excess lime treatment_, the lime acting as a 
sterilising agent. \Vith proper management of a 
plant such as this, in conjunction with fair sedi­
mentation in the reservoir, there is likel,v to he 
no need for chlorination. There is the further 
possibility that chlorination is lia,ble to accen­
tuate whatever taste may be due to tlw presence 
of algae in the waters of the reservoir, and for 
that reason may be undesirable unless. essential. 

This discussion will indicate to the Board 
certain possible unsatisfactory features of 
Rangitopuni water in respect to taste or 
palatability, which may have to be dealt with, 
and the Board will, no doubt, understand that 
tlie history of water supply undertakings "on­
tains information of much successful work of 
this na,ture. However, the Rangitopuni water 
may not on treatment be up to the standard of 
filtered Waitakerei water, and it should be re­
membered that the prospective consumers. have 
)Jeen us.eel to the Lake Pupuke water, whfoh 
( except when suffering from an overdose of 
chlorine) is of the, highest standard in respect. 
to taste. 

Still, 2d. extra, per 1,000 g;r,llons is a large 
sum to pay for v\!aitakerei wa.ter, as agRinst 
Rangitopuni water, and the Boanl is advised tq 
look fmther into the question of the faste and 
method of treatment of Rangitopuni water 
before coming to a fina-1 decision on tbe questic,11 
of Hangitopuni 1:ersu.s vVaitakerei. A simple 
ralculation will show the Board that, 0.11 the 
basis of the estimated difference in cost given 
a little earlier in this report, a total consmnp­
tion of one million gallons. daily in the four 
Boroughs means rn ,chfference in annual cost of 
£2,433 as between Rangitopuni and Waitakerei, 
ancl when the consumption becomes two million 
gallons daily, the difference in annual cost 
increases to £6,9%, 
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The question of the selection of the Waitakerei 
scheme as against the Rangitopuni scheme 
resolving itself into one of price, as against 
quality, is peculiarly one for the ratepayers of 
the North Shore themselves. We can carry the 
matter no further than by sta,ting that if we 
were ratepaiyers of North Shore and the question 
were submitted to us, we most likely would 
answer: "We will take the cheaper article and 
risk the quality." But North Shore ratepayers 
may prefer to pay a higher price for a possibly 
better . article. 

The Commission, however, again emphasises 
tha•t the position in respect to the supply from 
Lake Pupuke is sufficiently critical as to make 
it'imperative that steps be taken to bring in the 
new 'supply without further loss of time. 

Lake Pupuke is, ho,wever, too valuable a 
source of supply to discard, and it should be 
retained not only for use in emergencies, but as 
a permanent pa·rt of the water supply of the 
North Shore. The questions of control and 
necessary safeguards are discussed in what fol­
lows. In recommending the utilisation of the 
Lake· as a permanent supply, we are fully aware 
that once a, new supply commences to deliver 
water, the saving in continuing to pump from 
the Lake would only be the difference between 
the Lake pumping and operating costs and the 
pumping and operating costs of the new supply 
if from Rangitopuni, or of the City Council's 
charge of 6d. (sixpence) in the case of a. Wai­
takerei supply. Still, the saving should be worth 

· while. Then, a·s the demand on the new supply 
grow's up to the limit of its capacity, Lake 
Pupuke water would have its full value as an 
independent supply. 

CONTROL OF LAKE PUPUKE .AND 
FUNCTIONS OF W .ATER BO.ARD . 

.At the present time the Lake has built on its 
shores three separate pumping plants belonging, 
respectively, to Devonport, Northcote and Birken-
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bead Boroughs. Devm1port pumps water into the 
'l'akapuna Borough's mains, 

Three pumping plants, with three separa.te 
engineers in charge, and their separate assistants, 
and three sepa-rate chlorination plants are all 
operating to supply the needs of some 21,000 
inhabitants, all of whom are residents of the 
northern side of the Auckland Harbour, The 
members of your Commission are all resident in 
the south, and can claim to view this matter with 
an entirely impartial eye. 

W'e see four separate Boroughs, comprising 
some 21,000 people, a,Jl having what should be 
community of interest, yet these four boroughs 
are separated by more or less arbitrary 
boundaries, ancl require the paraphernalia of 
four mayors, four sets of councillors, four town 
clerks, with four sets of officers and staffs,, and 
three sets of water engineers, to manage the 
municipal affairs of these people. Superaclded 
to these, they have, also a ·vvater Board, created 
liy Statute (The North Shore Boroughs [Auck­
land] ·water Supply Act, l!J24), to concern itself 
particularly with the welfare of the Lake and 
to endeavour to augment their water supplies. 

Some day the question of the whole of these 
B_oroughs amalgamating with Auckland City, and 
becoming part of Greater Auckland, may come 
up for serious consideration. But at the present 
time it was not mooted to the Commission, aml 
we may take it that such an amalgamation may 
be taken as entirely remote from consideration 
in the near future, 

The North Shore Boroughs may. with consider­
abJe cogency, claim that there is not at present 
such a, community of interest with Auckland as 
would justify ser:ious overtures in the direction 
of amalgamation. In this respect it may be 
remarked that on the Auckland side of the 
Harbour there are some Boroughs which are i11 
a position very different from that of the North 
Shore. 

The ionr North Shore Boroughs are already 
nnited upon the question of control of Lak~, 
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Pupuke and upon the question of augmenting the 
water supply to the North 'Shore. The North 
Shore Boroughs (Auckland) Water Supply 
Act, 1924, provides for this, and the Water 
Board is composed of representatives of these 
four Boroughs. It is obvious, therefore, that 
community of interest on the question of water, 
at least, is admitted. 

If it be true that there is community of interest 
as far as water is concerned, it appears to your 
Commissioners that the whole circumstances in 
relation to these four Boroughs and their situa­
tion and needs all point to the desirability of 
early steps being taken to secure amalgamation, 
We are of course ignorant upon such questions 
as comparison of rating burdens, liability for 
loans and other like matters, but it does appear 
to us that if amalgamation is possible, then 
efforts should be made to bring it about. Were 
it done, then all questions as to control of the 
Lake, the provision of an augmented water 
supply and questions of possibly conflicting rules 
or by-laws as between individual boroughs, and 
as between the Boroughs an,d the 'iVater Board, 
would more or less quickly be composed. 

It seems to your Commissioners that the first 
steps toward the improvement of the existing, 
water supplies and the acceleration of the bring­
ing in of augmented supply would be to effect 
amalgamation of the four North Shore Boroughs. 

If amalgamation is not possible-a matter in 
your Commissioners' opinion to be regretted­
then the best that can be offered is to arrange 
to hand over to the North Shore Water Board 
the present pumping plants in the Lake. There 
would, no doubt, be certain adjustments required 
to consummate this. The reason why we say 
that one authority will have to handle the Lake 
supply is that, in our opinion, it is necessary to 
discard the present nea·r shore intakes an,d put a 
pump intake well into the Lake. The putting in 
of three separate plants was, in our opinion, a 
mistake, and a wise man does not repeat the 
same mistake. It would be the height of 
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to put ln three s(•pa.rnte lntnkes well 
into the Lake. 

Your Commissioners in another part of this 
report lmv~ r_ecomme:1clecl the substitution of 
up-to-elate hqmcl chlorme pl_ants for the ohsolete 
],leach powder plants now 111 use. Only one of 
these plants would he nece.ssary if chlorination 
were called for and the pumping confined to a 
single inlet. 

Your Commissioners have also recommended 
that Jrnilding on the watershed of the Lake he 
pennitte,d, . pr_ovidecl . t)m·t steps be taken tc'. 
secure hygienic concl1t10ns as far as concerns 
house sewage on the Lake watershed. 

Your Commissioners do not anticipRte that 
m1y engineering difficulties should arise in getting 
an intake pipe well into the Lake. The pipe 
liue itself could be ball and socket joiuted, and 
carried by a. line of pontoons suitably anchored 
in the Lake. There should not be any serious 
engineering difficulty in arranging for the new 
intake to connect with the present mains. 

The analyses show that samples taken from the 
centre of the Lake produce a, water free from 
.B. coli. vVe lrnve in another pa,rt of this report 
explained why this is to be expected in R large 
body of water. If this satisfactory position be 
maintained, then it is quite possible that no 
chlorination will be called for by the Health 
Department. · 

If amalg0,mation between the four Boroughs 
,does not take place, then the dividing line 
between the ambit of jurisdiction of the VVater 
BoRrcl, as compared with the, ambit of jurisdic­
tion of the individual boroughs, will require 
adjustment. The ,;vater Board would, no doubt, 
confine its activities to the pumping of water 
from the Lake aJJcl delivering it to the various 
service reservoirs, the supplies to the respective 
boroughs being metered ab a suitable point. All 
reticulation woulcl he undor the jurisdiction of 
the respective Boroughs. 

If an augmented supply were brought in from 
Rangitopuni or from Waitakerei, the Wa,ter 
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Board would be finished with this supply when 
it delivered n t the same points as in the CaRe 
of tlrn supply from the Lake. The \Yater Board 
woulcl ha.ve to be, the deeiding authority as to 
when it would take from the Lake or the other 
source. 

·As far as the watershed of the Lake, itself is 
concernecl, the \Yater Boarcl is the authority 
which, by Section 43 of the North Shore 
Boronghs (Auckland) Water Supply .Act, 1924, 
is clothed with the power of maintaining the 
purity of the Lake. The exercise of this 
authority may involve property in the Takapuna 
Borough, or involve proceedings against bur­
gesses of that Borough. We do not know 
whether this concurrent jurisdiction exercisable 
by the two bodies in one district has caused. any 
difficulty, but it is a matter which should be 
settled betwce11 the \Vate,r Board ancl the Taka­
puna Borough. It will probably minimise possi­
bilities of friction if the Board wern to delegate 
to the, Borough the conduct of all proceedings 
against T'akapuna: burgesses. 

RESTRICTION ON BUILDING ON LAKE 
TAKAPUNA WATERSHED. 

It will be abundantly clear from what has 
already been saicl that your Commissioners 
regard Lake. Pupuke, otherwise, known as Taka­
puna Lake, as a, valuable- source, not only of an 
emergency supply, but for a permanent supply. 

Your Commissionern, accept the view that the 
Lake is feel by rainfall upon its surface, and by 
the run-off and percolation from the rainfall. 
upon the area tha,t slopes towards the Lake. 

The Lake has an area of 270 acres, and the 
watershed area of the Lake, is 200 acres. This 
watershed area, comprises tlrn basin of the Lake 
and the ridge arouncl it. On vaTious portions 
of this watershecl area dwelling houses are built, 
and, from a residential point of view, tlrn area 
is very attractive, and sections in the locality 
command a fairly high figure. Particulars of 
the whole of the properties on the watershed 



arna were supplied to the Commission. 'l'he 
summary of this list is as follows:-

of houses on ridge or inner slop(::: 62 
of septic tanks on watershed .. 

fro;n 
7 

of septic tankF: on slope away 
Lake 

Lake 
4 

No. of houses drained out of 
watershed .. 14 

No. of houses, including schools. con-
nectecl to Borough sewer 5 

No. of houses drained by various n1eans 
in Lake watershed (6 have septic 
tanks) ,±5 

No. of prunping stations drained by 
various 1neans in Lake ,vater-
shed 3 

No. of cows heels drained by various 
n1eans in Lake watershed 2 

No. of quarries working .. 1 

Some of the houses included in the list aTe not 
built in the actual watershed of the Lake, but 
portions of the sections upon which they are 
lmilt are in the watershed, and in some cases 
there are gardens and poultry on this land; in 
some cases, gardens only; others, poultry only; 
and some sections are j1rnt in a rough, uvergrown 
condition. Some of the vacant land in the 
watershed has cattle or horses grazing on it, 
which have access to tbe Lake,. Besides possible 
contamination from the hefore-mentioned pro­
perties, there are, several streets from which tlie 
road water gains access to the Lake. 

It is not possible to obtain accurate figures 
without extensive soundings being made, but on 
the data supplied to the Commission there should 
he, say, twelve thousand million gallons in the 
Lake, on a very rough approxima,tion. 

Notwithstanding the contamination ansrng 
from the population on its catchment, some 352 
million gallons were pumped during the year 
en,cling :Jlst March, l!J27, and, after chlorination 
treatment, consumed in the four North Shore 
Boroughs. 

Certain regulations have been made under the 
North Shore Boroughs (Auckland) Water 
Supply Art, rn2,1, designed to prevent pollution 
of the Lake. 



·when an owner of a. section of la.nd desires to 
build upon it, he frequently assumes that if 
thr,re is no system of drainage provided by the 
local authority into which he can drain, he is 
free to get rid of his dra.inage the best way he 
can by means of a septic tank or a soak hole, or 
by some similar means. Once it gets into the 
O'~ound in such a manner that- he, the owner, is 
;o longer troubled by it, he is i11clined to look 
upon the position as satisfactory without giving 
proper coneiderntion to the fact tha-t the means 
adopted by him may cause pollution to the sub­
soil ·waters. and if these sub-soil waters ultimately 
reach a. lake used by the, general public as a 
source of their water supply, he, the owner, 
looks upon himself as possibly aggrieved when 
the public objects to his sub-soil pollution of 
their housoholcl water, and insists. upon the 
owner w using his dwelling house and disposing 
of his drainage that no pollution is caused. 

Speaking generally, tlrn above is the position 
at Takapuna. Except for some five premises, 
which could he drained to a sewer, the Borough 
has not yet Leen able to provide- sewerage for 
the houses on the Lake-si(le-, and owners- have 
found themselves in the position that they haYe 
attempted with more or less success-prohahly 
less-to get rid of their sewage. The Borough 
or the \!Yater Board, backed hy tho Medical 
Officer of Health at .Auckland, has taken up the 
attitude that it will not permit the building of 
further dwellings pending the- report of your 
Commissioners as to what is best to he done in 
the circumstances. The owners not having a 
public sewer into which th-ey can drain, wc take 
it, want to provide the hest means for disposal 
of their sewage on their own land. The Health 
Department, or the Borough, or the \Yater 
Board, answers that there is no satisfactory 
means of doing this without hurting somebody 
else Ly polluting either the Lake or the waters 
r@.ching the Lake. The law generally permits 
anyo1rn to use hie. land as he .likes, so long a:s in 
so doing 110 one else is injured, sic u-tc-rc tuo ut 
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non, aiteno laedo.s" The position of the ovi1uers 
of the fand at the Lab,-side is that they :find 
<lifficultv iu aoin.!\ what thev want with their 
i;rnd without rum1ing counte1: to thig legn.J rule. 

In effect the landowners of the Lake-side now 
scLy:-

"It is 2" grea,t hardship to us that we can­
not use our land in the orclinaTy way. V\Te 
have to pay rates, and they will not sJlow 
us to build because they have not provided 
us ,vi th fl, S(f\VCr to dxa,h1 into. \f\T eJ a.s rate­
payers of the Borough, axe entitled. to be 
provicl.ecl with tbe same dra,inage facilities 
that other burge&scs oi the Borough enjoy; 
or, at any rate, if you cannot do, this, then 
let us do the best vve can under the circum­
stances,." 

Your Commissioners apprecia.te that there is, 
fnnn the o-•.vners' 110:int of vie,,1, an ele1nent of 
Jian1Bhip, l1ut from tho pul11ie 1)0int o.f view much 
greate1' damago would ensue if' unrestricted 
pollution ffl the Lake were permitted. 
- Oue way to encl all the trouble on this head 
would be to acquire, under ·tlrn Public vVorks ~~ct, 
l!J0S, the whole· of tlie properties on the Lake side, 
pull down all buildings, fence tlie- Lake, in, and 
thus isolate the Lake as far as possible- from 
human contaminatio'n. No clefinite figures were 
~iven to the Commission as to ~what the 
compensatim1 payable to the owners would 
amount to if this course ,vern adopted. vVe ca.n 
assumo that it would. amount fo £200,000, if not, 
more. Indeed, the cost would be such that it 
would exceed the value of Lake Pupuke as a. water 
snpply, so tlmt to deal with the subject, by way 
of purchasing the whole catchment area. is out 
of the questio'n. 

Your Commissioners am of opii1ion tlmi;, not 
only would. this expenditure not he jlistHiecl, but 
thu acquisition of the hmcl. with its lmue hill of 
corr1peJisatiou, "is not ne:ces8ary. OuT' re~,sons. fo'r 
so stating are set 011t in another poi:tion of this 
r8porb, but it "\Yil1 be conv::rnient if \Ne sunnnariBe 
then:1 :.,1.,gaiu. 



The large area of the Lake acts as a self purifier 
of its waters, and good water, poe,sibly free fro'm 
all deleterious bacteria, can be obtained if the 
pumping inlet is placed well into tlrn Lake. Even 
if such water were to show a, certain B. Coli 
content,, a modern system of chlorination can 
make the water safe.' Except for contaminatfon 
from the weeds on the Lake side and possible 
human ·contamination, the Lake ,vaters are the 
purest :in Auckland. 
- Your Commissioners are aho of opinion that, 
as soon as possible, steps should be taken to 
provide an elficient sewage scheme for the houses 
on the Lake side and such other sections as are 
not yet built upon. vVe appreciate that if the 
immediate sewering of the whole catchment area 
were insisted upon, this might impose too severe 
a tax on the Talrnpuna Borough finances. 

If it• should ever happen that the sewering of 
the Lake catchment area-a matter of extreme 
importance-were unduly delayed, the Department 
o1 Health has reposed in it the necessary power 
to enfor-ce the sewering of Urn area, in question; 
but vour Commissioners feel assured that the 
Takapmm, Borough Council, fully realising their 
grave responsibilities in this connection, will 
provide a complete sewerage system for the Lake 
area without loss of time. 

Your Commissioners further state that it is 
their considered opinion that, provided reasonable 
means are taken to ensure, as far ,as possible, the 
purity of the Lake waters, the present rest,riction 
placed on building should be removed. But when 
building permits are issued, steps should be taken 
to see that the best and most elficient means are 
provided for disposal of nightsoil and household 
drainage; t,he making of proper provision as to 
disposal of drainage and nightsoil to Im at owners' 
expense and be subject to approval of Health 
Department. '\iVe appreciate that any such means 
will not he as perfect ,as draining into a sewer, 
and it should be made plain to owners availing 
tJiemselves of this privilege tha,t as SC/on as the 
Borough's sewer is a,0 a.ilable, they must, at their 
own expense, connect up to it. The catchment 
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area should be under sufficient inspection to 
ensure tha.t suitable methods of sanitary hygiene 
are being followed. 

The removal of present building restrictions 
shotuld create building activity, thus hastening 
the day when a full sewerage system will be made· 
available. 

Lastly, your Commissioners recommend that 
the remocval of restrictions on further drainage 
into the watershed of the Lake should not be 
effective until the pumping intake is put out well 
into the Lake. We hold a strong opinion that 
this should be done without loss of time. This 
work, besides eliminating many of the dangers of 
contamination, should ultimately result in a 
saving in cost of pumping when one plant only 
is maintained. 

WATER SUPPLIES TO OUTSIDE DISTRICTS. 
In the course of your Commissioners' 

investigations, it wa.s necessary to ascertain 
whether the suggested water supply main from 
Lake Taupo would, or could, be made use of' by 
any of the local bodies within the Waikato Valley 
near td whose territory the main would pass. 

We accordingly visited the several boroughs and 
town distri<Jts noted below, and discussed the 
matters with members and officers of the several 
councils, with the following results:-

TUAKAU TOWN DISTRICT-POPULATION 
632. 

This town district has no wa.ter supply, and 
the Chairman of the Town Bo'ard stated that if a 
supply were brought in to the City from the 
Waikato, he thought his Board would be only too 
anxious to purchase a supply therefrom. He had 
not, however, gone into the question of Cost. 

HUNTLY TOWN DISTRICT'--POPULATION 
1,727. 

In 1920 the Huntly Town District obtained, 
through the Public Health Department, a report 
from the Public Works Department on a water 
supply and sewerage scheme, which was then 
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estimated to cost £41,000. At that time the 
Huntly Town Board <oame to the conclusion that 
a s-cheme involving such an expenditure was 
beyond its resources, and the matter was dropped. 
The scheme then proposed provided for pumping 
water from wells sunk in the sand beds alongside 
the River, filtration being afforded by the passage 
of the water through these beds. 

In putting their needs before, the Commission 
the members of the Town Board hoped that the 
Taupo Scheme would supply water at such a 
low rate that it would be cheaper and better than 
the local pumping proposal that was. submitted 
to the Board in 1920. We have already shown, 
however, that a supply from Lake Taupo or from 
Arapuni is so costly that it is out of' the questiO'n. 
So that Huntly, if it wants a water supply, must 
develop its own by pumping from the Waikato 
River. The cost of such a supply is relatively 
low, and the attention of the Town Boa.rel is drawn 
to the experience of the Hamilton Borough in 
this respect. 

NGARUAWAHIA BOROUGH-POPULATION 
1,222. 

Ngaruawahia draws its water supply by 
gravitation from the bush-clad hills on the 
opposite side of the Waipa River to the Borough. 
This supply is sufficient and suitable for the 
community's needs. The capital charges of this 
development provide the main portion of the cost 
of the installation, and as these charges have to 
be met anyway, Ngaruawahia has no, interest in 
any other proposed supply. 

HAMILTON BOROUGH--POPULATION 14,018. 
The Hamilton Borough takes its supply from 

the Waikato River, the water being sterilised by 
a liquid ,chlorine plant at the pumping sta.ti0'!1. 
It is then pumped to a rnservoir, and filtered 
and dechlorinated after leaving the reservoir. The 
cost, including all charges, of filtered water 
delivered to the borough mains is stated to be 
3.35 pence per 1,000 gallons. Various additions 
to the plant are needed, and when these are 
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installed, the coR(:. oi1 present, 0mrnumption 
will be inereased to ri.05 pence per 1.000 grdlons. 
Tho Council considers that the water supply. 
which is not generally s,,tisfactory, wil], when 
additions to the plant are made, be satisfactory 
in all respects .. In view of this fact and tlrn low 
cost oJ' the Borough's supply, tlw Council has 
resolved that it is not prepared tu enter into any 
Provincial. Water Board Scheme. 

CA:YIBRIDGE BOROUGH-I'OPULATION 
2,026. 

The Cambridge Borough has its own supply, the 
water being brought from springs issuing from 
tho side of Maungatautari Mountain, the length 
of the ma.in to convey the water to· the Borough 
being about ten miles. The water is of excellent 
quality and of ample quantity, and here, again, 
the cost to the Borough i.s almost ·wholly 011 

a.cco>imt of the capit.al charges, w11ich lrnve to be 
met in any event. Thus the Cambridge Borough 
has no interest in any other proposed supply. 

Vve see, theTefore, that the position in the 
Waikato Valley is that the various local bodies 
either have a sufficient or suitable supply, or, not 
having such, are looking for a supply that is 
chea.p and within their limited financial means. 

The example of Hamilton is sufficient to 
inclicate that the cost, of pumping for a local 
supply is low, and in the case of Huntly, for 
instance,, no other possible source could compete 
-.;vith it. 

The general conclusion to be drawn from the 
foregoing is that a supply from Lake T,aupo 
could not build up a demand on the strength of 
supplying to towns en route., and it would have 
to depend. wholly on the sale of' water to the 
district that would finance the project. 

POTABILITY OI<' 1V ATER 
Chemically pure water is a ,combination of 

hydrogen and oxygen-a water only found in a 
chemical la:boratory-but the term "pure," 'lvhen 
popularly applied to water, is usecl to indic,~te 
tha.l; it is free from any objectionable, matter. The 
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wore! "safe'' is applied to a. water as indfoaHng ,t 
water :free from pathogenic or toxie matter, while, 
the word "clear" is used t.o indicate its freedom 
from suspended matter. There are other terms 
used with reference to waters-such as "luud'' 
and "soft"-but it may be taken that a, water 
which is pure, safe, and ,clear, is a good potable 
water suitable for consumption in cities. 

All so called pure, safe, and clear waters arc, 
when sub,jected to analysis, found to contain 
various substances,; but unless these foreign 
matters interfere with its purity-using this term 
in its ordinary sense-then the water is a pure, 
safe., and clear water. 

COLOUR OF AUCKLAND CITY WATER. 

The objection advanced against the Auckland 
supplies from the vVaitakerei Ranges was its 
colour. It is not what would be called "clear"; 
but, except in this respect, no objection was offere<l 
to tlrn Commission on the score of purity and 
freedom from contamination. The want of 
clearness, when expressed in terms used by 
analysts of water, would be described as having a 
certain turbidity. H is caused by clay, impalpable 
sand, or other earthy materials, or by fine 
vegetable matter carried in suspension in the 
water. The ordinary understanding from an 
analyst's point of view of clear water is one which 
has not more turbidity than five parts per million. 
A turbidity of 100 parts per million gives a 
cloudy appearance. An analysis of typical samples 
of Waitakerei water, made by Mr. A. J. Parker, 
gave varying turbidities from under 10 tu 30 parts 
per million (U.S. Geologic·al Survey Standard). 
Tho test for turbidity is based upon the depth at 
which a platinum wire one millimeter in diameter 
can be detected by the eye. A graduated rod 
about four feet long lms such a wire inserted at 
Tight angles to it near one end, and an open eye 
piece near the ot,heT end 47½ inches distant from 
the wire. That turbidity that causes the wire 
to disappear a,t a depth o'f 100 millimeters (i.e., 
3.927 tnches) is cvJled 100. The filtration plants 
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now almost completed ,at Nihotupu and iVaitakerei 
havo a guaranteed efficiency for removal of 
turbidity to such an extent that the platinum 
wir{l must be visible at a depth of fonr feet ( i.e., 
1,219 millimeters). This test is the standard one 
acloptecl. by water supply authorities as providing 
a, clear water. 

The plants at Nihotupu and vVaitakerei are 
rapicl sand filters, built with open chambers, in 
·which the raw water passes uownward through 
the filter beds. Your Commissioncrn have had 
the advantage of inspecting a filter plant by the 
same makers ( a British firm of high standing) 
which is in operation at Papakurn. The latter 
is of the pressure type, hut one .type would he 
as efficient as the other. The Papaknra filter 
plant shows admirable results, ,and the water 
pro·dnced is most attractive in colour. 

\Yo have no doubt that after the filtration plants 
at \Vaitakerei and Nihotupu are in operation, no 
aomplaint will arise on the score of colour. As 
soon HS filtered water is supplied, it will, however, 
be necessary for the various local authorities 
purchasing water from the Auckland City Council 
to flush all their reticulation mains ancl dead ends 
so as to ensure, as far as possible, the removal of 
the foreign matter in the mains as the result of 
the non-Jiltration of the present supply. 

COLOUR OF OTHJ<JR WATJ<JRS IN THB 
METROPOLITAN ARBA. 

No complaint has been made on the score of 
colour concerning any supplies provided by 
Onehunga, One Tree Hill, Otalmhu, and the North 
Slwre Boroughs. 

TASTK 
As far as Auckland water is concerned, no 

complaint is made on the ground of taste; but 
certain of the witnesses deposed to an 
objectionable taste or odour, due to the presence 
of chlorine in the water supplied in the North 
Shorn district. All the water supplies, with the 
exception of Auckland City, are chlorinated for 
the purpose of eliminating the possibility of the 
presence o•f any toxic germs. 
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Your Commissioners inspected the plants 
chlorine is used. and found different 
operation. IVE, shall later deal more 
chlorinating processes, but at the 

·where 
in 

with 

we refer to them for the purpose of offering 
suggestions for eliminating any objections due 
to the presence of chlorine in the water as 
delivered to the eonsnmer. 

One Tree Hill pumps its water from a well at 
Onelrnnga to a, reseTvoir on One, Tree Hill; but 
before re.aching the consumer the water passes 
through a pre~sure chlorinating fi1ter-R,u11ilton 
adopts tho same At Onelnmga the water 
passes through dechlorinating filter' immedi-
ately after it leaves the pumps-Pa,pakura, adopts 
tho same system. In 110ne of these districts where 
dechlorinating filtern are in use was m1y complaint 
mado as to the taste or smell oI chlol"inc in the 
water, although some persons-no doubt for 
sentimental reac,o'ns-object. to cl.rinking cltlori­
nafod waters. No attempt is marle at North 
f,hore to clechlorinat,3 the water direct means, 
and tho only dechlorination of it receives 
i.s such as it may get by being in a reservoir for 
a comparatfre!y short period. 

Your Co'nunissioners undr,rsfaml that the 
Takapuna Borough's supplies are. 1mrnped direct 
into the nrnins. 

The presence of infinitesimal quantities of free 
chlorine in the ,Yater may nof be harmful to 
consumers, hut it, is obvious that if the l'forth 
Shern Boroughs desire to overcome complaints on 
the score of chlorine, either in taste or smell, the 
remedy is to instal dechlorinating filters, or to 
insta1 better chlorinating plan ts. which could be 
so adjusted as safely to use tho minimum of 
chlciriirn required as an e:ffec'rna1 germicide. 1V," 
shall la.ter discuss the necess.ity for chlorinatiou 
of the Lake waters. •· 

CORROSION OF PIPES. 
_ Samples of p.ipe.s ,and ,L fitting l:aken from tlrn 

I)evonport Borough's rnaiT.16, in use for sorne years, 
1~?er0 produced to the Con1n1_jssio-n. The sa:tnp1e.s 
shurred n1~-1_.rked corrosion. the- dla.,neter 0£ the pipe 



of one sample being Ted.need to approxhm1,tely 
one half. 

The on lv evidence submitted to the Commission 
with res1;ect to corrosion WR& that given by 
Mr. F. L. Armifage, who has carefully considered 
this matter, and wrote a. paper O'n the subje.ct of 
this corrosion which he re,ad at a. meeting of the 
Australasian A,:sociation for the, Advancement of 
Science at \Velling'ton in January, 1923. After 
fully describing tl1e corrosion and discussing' its 
prolmbl0 source ancl mentioning that he had found 
in the Lake many iron bacteria, he states:-

"'l'he rnateri,al is most probably formed from 
iron dissolved from the inner surface of the 
pipe by the action of water and carbon dioxide, 
and deposited ftuther down the main ou the 
surface as iron pt,roxicle. 

"Electrolytic action. no doubt, 
great part. and the of 
ferric ]1ydroxid0 
of: procl11ction of the corrosion.'' 

a] so p1as1 s (l 

the coll~ida.l 
the rate 

As this is the only evidence on the matter, 
tho Commission ,cannot ·carry it any further. 
Apparently trouble of the kind experienced nt 
N o:rth Shorn has not been very marked in the 
Auckland water pipes. All the Commission can 
suggest is that the subject be further investigated, 
and experiments undertaken with & view to finding 
a cure for the trouble. -

ANALYSIS OF WATERS. 
It will be convenient if we ma.ke some general 

observations upon the que.stions of analysis of 
waters and the interprntation of analyses. To 
determine whether a water is suitable fo'l· drinking 
purposes, and to determine what purification or 
modificatioll ( if anv) is necessary to render it 
so suitable, ccrtainv oxa.n1inations "arc necessar;7 • 

These are : •-

(,a) iii. physical examination on such points 
a.~ turbidity, taste, colour, odour, etc. 

(h) A chemical exurnination to ascertain its 
co:i.nposi tion RIH.l the che1nica1 organic ari.d 
inorganic i1npurit.ies in. it. 
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( c) A miscroscopical examination . for the 
purpose of ascertaining the number of 
miscroscopic organisms per cubic centimeter. 

( d) A bactcr ial examination to ascertain the 
number of bacteria per •cubic centimeter and 
the identifying of such bacteria. 
The Medical Officer of Health, having before 

him the results of these analyses, after making 
duo inquiry as to the situations and source of the 
water, will then be in a position to say whether 
the water is a pure, clear, and wholesome water, 
or whether some filtration or sterilisation is 
necessary to make it so. 

The Health Department makes periodical 
analyses of the wati:ffs, and keeps a continuoJ 
watch for the purpose of ensuring that, when 
consumed, the water will be pure and wholesome. 
vYo have had placed hefore us the results of 
innumerable examinations made of the v-arious 
waters in and around ~~ncklancl. 

As fa.r as chemical impurities are concerned, it 
may be taken 11s proved that none of the drinking 
waters used in the Auckland district contain mw 
,,hemica) impnrities which in any way affect their 
wholesomeness. For instance, they all show 
slight traces of salt, as is always the case in 
waters -collected near the sea. vYhen examined 
microscopically or baeterially, most of the waters 
contain harmless bacteria, ancl in ,a good many 
of them bacillus ,,oli has been found in varying 
quantities. 
·· 'l'he bacillus arising from and causing certain 
epidemic diseases, breed only in the bodies of 
infected persons or in the bodies of "carriers;'·' 
whence they are discharged in the urine or faeces. 
Of these diseases, those suggested as being of most 
significance in water supplies in this country are 
typhoid and diarrhoea. The suggested clanger is 
that these diseases are ,capable of being water­
borne. If t, City's water supply became infected 
with typhoid bacillus, it might cause an epidemic 
uf tlw.t disease. \Ye shall later deal with the 
g·ermicidal effect of the storage of water. that is, 
t,lie capacity of stored water to free itself of 

54 



hnmful germil; but at the present tlme 1ve ,'tre 
dealing with what would be taken by an analyst 
aR some ev1dence of want of safety in a wafor. 
Analysts of water, ·when ,considering· the question 
of the safety thereof, look for a particular bacillus 
called ba.cillus coli, and, when found, they draw 
certain conclusions from its presence. 

It is necessary to make plain to sueh laymen 
as may read this report what the finding· of 
bacillus coli sig·nifies. 

Bacillus coli ( ol' B. coli, as it is. usually 
designated) is a particular bacillus which is fouml 
in the excreta of all humans and animals. 
Therefore, if B. coli be found in ,a. water, it, is 
assumed that the water has at some time or other 
come into contact with some excreta from a 
human or animal. The droppings of a bird, sheep, 
or a rabbit on a hillside, may infect with B. coli 
the stream in that locality due to the rain washing 
some portion of those droppings into such stream; 
and if that stream joins a lake, the lake at or near 
tho junction of that stream may show evidence of 
B. coli. The excreta of the trout in Lake Taupo, 
or any other lake or stream, teem with bacillus 
coli. Storage in a lake for a matter of f'our weeks 
will absolutely destroy all such bacilli, ancl this 
is why water, when taken from the middle of a 
lake, may be free from traces of B. coli, while 
water taken from the edges of the same lake is 
likely to slww traces of B. coli. 

The Medical Officer who finds B. coli in any 
quantity of water less than 100 c.c., therefore, 
assumes that the water has been contaminated 
by some kind of excreta at some time or other in 
its journey to the place where the sample of 
water was drawn. By the use of the word 
"contamination," we do not intend to convey the 
meaning that this word has to the ordinary 
layman. vVe use it in the sense that an analyst 
would use it, viz., that the water is not the 
perfect.ion of bacteriolog·ical purity which he looks 
for before he says that a, substance is bacterially 
pure. 

Having found sufficient B. coli to jii'st.ify him 
from an analyst's point of view in treating the 
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wrder as contaminated, he knows tlrnt snch 
contamination may possibly arise front contact 
with human excretm, or :from contad·, with wmrn 
animal excreta.. 

Taking t.hE\ case in which an analyst is satisfied 
that the B. coli found by him is derived from 
animal, as distinct from· human excreta., which 
would be the fa-ct in a water derived from an 
isola.ted source free :from the pos,0,ibility of 
lrnnmn contamination, he would he- justified iu 
disregarding as inimical to public health the 
traces of B. coli. found by him. Although certain 
diseases that affect animals, viz., bov5ne 
tuberculosis, hyclatids, foot and mouth disease, 
and anthrax, are looked upon as being possibly 
capable of being wa.ter-borne, no -cases of the 
communication of such diseases to man have. so 
far, been proved to have been water-bo·rne. · 

I:f the analyst's knowledge of the source of tlrn 
wa.ter is such that it is nuder suspicion as being 
liable to possible human contamination, then he 
will assume that the B. coli which he finds ma:v 
have been the result of human contaminatio1-i. 
Even if tho source of the water is a pure source, 
and the analyst finds a comparatively large 
proportioD of B. coli in the water, he will 
assume that there is a possi!Jility of human 
contamination. 

·water polluted with human excreta. is a water 
dangerous to public health. As B. coli is always 
present in water contaminated by the sewage 
from human beings, a Medical Oincer of Health, 
unless s-a tisfiecl that, the B. coli he finds are clue 
to animal -and not human contaminati011, will, 
for abundance of caution, always assm11e the 
possibility of human contamination and call for 
sterilisa.tion of' the water. 
. It will thus be seen that. the ilmling o·f B. coli 
111 wa.ter does not mean that the Medical Officer 
of Health fears danger to hea-lth from that 
particular bacillus, but it means that, provided 
there is any risk that its presence is clue to 
hum;:ins and not to anima.ls, then the water may 
possibly contain some deleterious hacilli-euch, 
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for i11stanec, as the typhoid Jxwillus-which ho 
lm,: not found. He does not undertake the task 
of looking for -any possible ,leloterious hacilli, 
but assumes that sucl1 may possibly be present. 
B. <2oli is easily found and identifiable. whereas 
other bacillus, 0such as typhoid, am m{t by any 
means easily fcnmcl, although they are identifiable, 
if found. 

Shortly 1mL therefore, bacillus coli in water 
is not, strictly speaking, a contan1inat.ion of 
water, but may, under certain circums.ts,nces, be 
evidence of the risk of contamination by bacilli 
of a ha,rmful nature. 

DIFFICULTY OF ISOLATING DELETERIOUS 
BACILLUS. 

Some further explanation should perhaps be 
here added as to why an analyst looks upon it as 
more or less futile to search for deleterious 
bacillus, even if there. The B. coli is present in 
millions in every form of excreta, and it follows 
that if that bacillus be present in water, the 
chance" of finding it are good. Birds, animal,,, 
and fish, besides lmnmns, are continually dis­
charging the bacillus everywhere. But typhoid 
bacillus, if being discharged, is confined to the 
excreta. of that one m,fortunatc person in, say, 
ten thousand, who happens to be suffering from 
that disease, or is a carrier of that disease. If 
the. clrnnces of B. coli getting into, a stream arc, 
say, one in one, then the clrnnces of typhoid 
l>acillus getting into the same stream may be one 
in a million. or even :more. In order to err on 
the side of 'extreme caution, an analyst having 
found B. coli in a water, instead of attempting 
to prove the negative fact that the same water ls 
free from harmful bacteria, assumes the pos-
sibility of presence. The layman has no con-
ception of the nicety. of the process necessary to 
locate and identify B. coli and estimate the quan­
tity of water in ,1·hieh sn,1ne has been found. If 
ll. · typho,ms lmppened to be present in a sampfo, 
it wonlcl perlmps be one -eolony among thous::mds 
of otl1er colonies of other bacteria, It is, therefore 
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mtsy tu miss. Nu bacteriologi:;t having founil 
B. coli in number would be prepared positively to 
report as not pre8ent other and noxious hacter1ti 
which could come from the same so\uce as B. coli. 
The process of detecting and identifying B. 
typhosus is of very much greater nicety than the 
like process concerning B. coli. Accordingly, 
therefore, the pra.ctice of bacteriologists is to treat 
B. coli as indicative of the possible presence of 
the pathogenic bacteria which come from human 
excreta. 

VARIATION IN 
TIVELY PURE 
WA'I'ERS. 

TREATlvIEl'i"T OF RELA­
AND POSSIBLY IMPURJJ; 

The water pumped from Lake Pupuke (Tak,1.­
puna) by the North Shore Boroughs is taken from 
near the edge of the lake. Samples of water takm 
below the surface level from the centre of the 
lake on several occasions between 1923 and 1927 
show no bacillus coli as found in 100 cubic centi­
meters of water; but samples taken over the same 
period on the margin of the lake near the North 
Shore Boroughs intakes show varying results, 
ranging from complete absence of bacillus coli 
100 cubic centimeters up to bacillus coli in 
one-tenth of a cubic centimeter. The latter, clue to 
the fact that the lake is possibly subject to human 
contamination, would be looked upon as a. water 
unsafe without sterilisation. As already pointed 
ont, the presence of bacillus coli is not of itself 
harmful, but is looked upon as indicating the 
possibility of harmful contamination. 

To illustrate the application of different treat­
ment to two waters showing identical analyses, 
we will htke. the cases of the \Va.itakerei and 
Lake Pupuke (Takapuna) watersheds. The 
former is looked upon as virtually free from 
human contamination, and is situated in upland 
country clotlied with natural native hush milds 
away ·from the city. Lake Pupuke is entirely 
~urroumlecl by population, and on the watershed 
of the lake are farms and houses. The presence 
of Jmcillns coli iu GO cubic centimeters of Lake 
Pnpuk(;, water would be taken as inclicrd;ive of 



diu1g.e-J':; but the p1·<~81~.nee of· R1Uc)1 a proportion 
the s,mw bacillus in the sn.rne quuntity of \Vai­
takerei wn I-er would noL 1weessariJy ca1rne any 
ah.rm. One might say tlmr. a.11 those supplies, 
which an, dn,wn from areas liable to human con­
tarninatiou, are a.lways under suspicion. and are 
treated as requiring -chlorination when there fa 
any corroboration of contamination by the finding 
of Lacillus coli in the water. On the other ha.net 
those area.s looke.d upon a,s free from the 
possiLility of hurna11 contamination are permitted 
to disclose Jmcillus coli in larger qmmtity-using 
the term in its microscopical sense-without this 
fact causing undue concern. It is for this reason 
that chlorinati011 is called for at Lake Pupuke, 
One Tree Hill, Onelnmga, Otalmhu ancl Papakura. 
Although B. eoli in small quantity is sometimes 
found at Kihotupn or Waitakcrei, chlorirnttion i.; 
not called for. 

Your Commissioners noted that recently some 
chlorination was being resorted to at Nihotupn 
by the Auckland City Council without request 
from the Health Department. This was clone for 
abundance of caution, because a nnmber of men 
werB at. work at Urnt time getting ctlt sc,rrn, old 
plant which had been left on the Nihot-npu wate,·­
shetl. 

H i2 here worth noting tha.t Lake Tanpo, which 
was advanced as the most perfect smuce for Rll 
Auckland water supply, contains baeil!us coli. A 
smnple taken in April, 1927, in '\Vestcrn B.ay. of 
tlrn.t Lake, disclosed bacillus coli in 50 cnhieo centi­
mefors. 

QUALITY 01? WATERS. 

As we before said, the only objection offered 
as to quality of the Nihotupu and vVaitakerei 
water is on the score of colour, a.nd this objection, 
we consider, will disappear when the new filters­
which were well in towards. completion when in­
cpectecl by your Commissioners-am in operation, 
and it should be a ma.tter of only a few weeks 
from the date of this report before they are in 
use. 
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SAFETY OH \YATIWS, 

1. >n tlw score of s,Lfol,y, ol,je('1.ions were mark 
!Jy t,i"e Jfoalth JlepH,rtmeut :.t Aueklaud to pr,Lcti­
";dlv all the supplies other than W,1itakerei aud 
:S: i h'utnpu, 'Jhe basis of this objection is that thu 
soLll'Ccs o[ these other ,;upplies are lialJle to cou­
tamim1tion either human or aninrnL The Auck­
Jami City Council has gradually eliminated all 
occupation of its watersheds, hut the waternheds 
of all other supplies am liable to possible con­
tami1rntion-some more so than others, The 
Wrntern Springs, which belong to the A.nckland 
City Council, am not now used exc,ept in case of 
cmergency, and this supply is situated in the 
midst of a closely populated district, and portbn 
of the gathering ground is not sewered, \Vheu 
necessity has compelled the use of \Vestem 
Bprings,, the water is well chlorinated, 

Une Tree Hill and Onelnmga draw their sup­
plies from wells situated right in Onelmnga, itseU. 
vtalmlm is in a similar position. The Healtl1 
Department Rclmits that proper chlorination is 
effective to make these possibly contaminated 
waters safe; but, it naturally prefers waters whieh 
como from an absolutely reliable source. The De­
partment is not satisfied with the method of 
chlorination of some of the plants, It must .be 
;,clmittecl that experience has proved that even 
lJadly confatminatecl watern can be, nn,de safe by 
chlorination, if effeetivelv done. This being· the 
jJOSltion, it follows that, 'provided the wate1:s, are 
cifaie11tly chlorinated, tlrn Pupnlrn Lake (Talrn­
J'1HHt) supplies and the One 'I'ree HilL Onehnng,,., 
I. ltalrnlm, Pap,drnra and Western 8priHgs sup­
pli,·s can h<, made safo. 

Amongst other evideiite, the Commission had 
]11_,fore it that given by l\Ir, F. L, Armitr1ge, Bae, 
teriologist at the Auckland Hospital, a gentleman 
who has had great experience in the ana.lyses of 
water during the last fifteen years, and who has 
rnacle inmnneral,le examinations of the water sup­
plies in the Auckland Metropolitan ·water Arc;'l, 
Mr. Armitage's evidence very much impressed us, 
a.ml his views have been confirmed by further 
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; ,1qrnne;, that we lrnvo made from the, Dnpa.rtrnent 
,,f HNdth at IY('llington. !\s pn.rt of Mr. Ar.mi· 
t.age~'R evidPBC-t\ he ·qu~1:ted "Lhe fulJn,v_i·ng __ pn~'ir;a,ge 
fro1n n,n editorin.1 in ".C11gint'.erh1g and Contract­
h1g" of Noveinher, 1922:-

" Jncreasecl demands for water for use by 
eitic0 s and the lessened opportunities fo\· 
securiIJg uncontmninated supplies are vastly 
increasin,g· the use of purification systems. 
Easily ,i,va,ilable supplies of pure water have 
practically ceased to exist-either bec,urne 
they have long since been appropriated, or 
because habitations and industry have ex· 
pa.nded over wRtershed areas that once were 
clean. 

"Cities that formerly had abundant sup­
plies of good water lmve increased in popula­
tion beyond expectation, a.t tlie same time 
tha. t per ca.pit,i. consumption lrns increased, 
until the old supplies Jrnve become entirely 
i1rndequa.te, and the cities lrnve been forced to 
augment them with vmter brought from :.t 

_grna.t distance or with water purified from 
wha.t wa.s once considered a. wholly 1msuita.ble 
source. 

''In the public mind there still lingers the 
idev, that pure water can only be lrnd from a. 
pure source, and so strong is this idea that H 
sometim.es leads to the expending of needlessly 
forge sums in bringing water from a distance 
when mueh cheaper rtncl equa.lly wholesinne 
supplies -conld lJe had hy taking water near 
a.t hand and purifying it J,y rtpprovecl modern 
methods. 

"'cVIore instances of this sort sbonl<l not 
oecur, for the wa.ste of public funds is a.s in· 
exeusahh, as is th,, waste of private funds. 

''Engineers and engineering soeietj(\S should 
harp before the public on the fad that iJy 
proper treatment ,m a.clmittedly conta.minatecl 
supply 1nay be rendered thronghly suitable 
for domestic consumption, and may, in fact, 
be nrnch purer thH.n a. vastly more expensive 
supply hronght from a distance without puri­
fication.'' 
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While admitting that although rlf'a.rlng and iso­
lation of n101.mtain and 1tpland re,gerves improved 
the Rafety of the wa tcr co I l<>cfod from sneh a,reas. 
l\fr. Arrnitn,ge indicated some doubt as to whether 
the expense thus inenrred w>ts always justified. 
i'V'e quote his evidence:-

"The clearing of such watersheds from 
farming and other occupations has, often been 
carried out at very great expense, hut suclt 
a policy does, not make the water safe, no 
matter ho,v much it may improve it. 

"Most of the pollution of our water iR due 
to vtJgetable or animal refuse, wh:ich has 
never yet been found to he the cause of in­
fectim{s disease in man; it is possible that 
bovine tL1bercle introduced into the water by 
tuberculous cattle might lJe the cause of d1s­
casc in human beings, and even that anthrax 
and foot and mouth disease might be so trans­
mitted, but no such cases have yet been 
record,ed. 

"l~xcreta, from human beings, however., is 
the real danger to, a water supply. The 
rnicturition of one careless or ignorant pic­
nicker or t,rnveller who happened to be a 
carrier, under conditions tlmt gave access for 
the urine to a water supply would be quite 
sufficient to cause :m outbreak of typhoid 
unless the water were snbseqnently subjected 
t,ri ~nn10 rft-li'.i[),llt r'\r, ;•-; f1~ati0n r1]'0r'PR~ " 

V\1hen Mr. Armitage says that clea.ring and iso­
lation do not make the water safe, he wag speak­
ii1g as a bacteriologist and using the term ''safe" 
in tlrn sense as understood by baeteriologists. 

Mr. Armitage also quoted from the "Lancet" o~ 
January 2nd, 19:26, page 29, where Sir Alexander 
Houston discusses the utilisation for dornestie 
purposes of water of doubtful origin, and he sup­
ported his view, amongst others, by considerations 
such as these; that great progress has been made 
by rendering impure waters safe to drink; that 
we have ceased to be obsessed by purely senti­
mental considerations; that over one-seventh of 
the population of England has been, and is, clrink-
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ing with impunity high purified wafa,r derived 
from sources of questiouable origin; and that if 
the absence of bacillu~ celi is to be take1\ as im­
plying the absence lit microbes of water-borne 
disease, this org-anism can be practically elimin­
ated by storage and filtration, and if chlorination 
processes are superadded, absolutely destroyed. 

On account of the serious objection which was 
taken to water from Lake Pupuke as being liable 
to human contamination, and on account of like 
objection which was htl~en to Western Spring;;, 
which are more liable to human contamination 
than La.ke Pupuke, Mr. Armitage was asked, 

"Assuming that the area around the Lake 
was allowed to he built upon, and assuming 
that the. houses were all properly sewered, 
what view do you take as to the continued 
use of Lake Pu puke ·t' 

He replied:-
''Absolutely safe. It is the purest water 

supply in Auckland District. Even if it did 
become contaminated to that extent, there ig 
such a thing as chlorination. It would not 
be a,s bad as the huge water supplies in Eng­
land and America, which are polluted worse 
than Lake Pupuke ever could be." 

Mr. Armitage ,vas also asked specifically 
whether, if there was proper and efficient purifi­
cation, would tho water now gathered from the 
wells south of Auckland, namely, Otahuhu and 
Onelnrnga, be perfectly good potable wateT. Mr. 
Armitage answered that it most certainly would, 
11nd that the same was true of Western Springs. 

Your Commissioners believe the position to be 
as is stated by Mr. Armitage, and, in addition to 
the authorities which he himself quotes, he is 
supported by a number of other authorities and 
by modern water supply practice in England and 
North America. His views in this respect arc 
also confirmed bv the Director. Division of Public 
Hygiene, at Wei"iington. , 

Howsoever pure the source of a water supply, 
there is, of course, a possibility that that water 
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supply may be accidentally conta!ninat~d.. before 
reaching the consumer; but, speakrng w1tlnn l'e&­
sonable limits, howsoever polluted a supply may 
I.le, it is true that modern systems of filtrnfi,m 
arid chlorination have so advancecl that ·wat0r 
seriously poluted and of bad colour can be made 
into perfectly sa.fe, clear and wholesome drinking 
water. It is well known that the people of 
America are great water drinkers_, and seventy per 
cent. of the people of North America are to-day 
drinking water which has been sterilised with 
liquid chlorine. 

PURIFICATION BY FIL'rRATION. 
Your Commissioners., in another portion of this 

report, have dealt with the subject of filtration 
in its effect upon the turbidity of waters. But, 
in addition to removing inorganic matter in sus­
pension in the· water, · filtration actually affects 
the removal or reduction in the bacterial content 
of the, water. 

There are many means adopted for the filtration 
of waters. The provision of areas to permit •J-f 
sedimentation lmi1rn :is one method, another is to 
provide filter beds. These methods need a lot of 
space. But filtration methods are now modern• 
i.sed, and equipment is in common use, which occu­
pies small space, interferes little, if any, with the 
flow of the water, and is most effectual in results. 

The only filtration plants in actual operation 
the Commission found in the places inspected by 
them were the plants at Papakura and Hamilton. 
The vVaitakerei and Nihotupu plants were not 
completed when inspected. The two plants ln 
operation were giving complete satisfaction. 

The matter in wa.ter which -causes wha.t is 
known as turbidity and gives it a bad colour is 
mostly of impalpable fineness-too fine to he re­
moved by being passed through fine sand or any 
other similar filtration material. Accordingly, 
therefore. in order to secure complete removal o-f 
Uw impalpable susp-snded matter in the water it 
is necessary to cause these fine partieles to be 
rollected into groups or composite- nrn.-sses. Th.is 
is done by the use of coagulents, the cmnmon 
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coa,gnlent used being a soluble salt of alumimurn. 
The effect of the use of such coagulents is to 
cause the suspended matter to be converted into 
:flakes or floes, which are then trapped in the saml 
in the filter, and the filtration process also Te· 
moves all traces of the .coagulent used. 

In operation, the top of the sand in the filter 
becomes coated with a gelatinous mass which 
enmeshes all suspended matter. This coagulent 
jelly also acts ,as a trap to catch bacteria. The 
jelly gradually thickens as filtration proceeds 
until water passes through it too slowly for 
economical working. 

It is then necessary to clean out the filter, and 
this is affected by forcing clean filtered washing 
water into the bottom of the filter. and thus re­
versiµg the flow of the water. Tliis washes 1-.he 
coagulent jelly away, the dirty water being carried 
away to a sewer or other outlet. It is not the 
prnctice to wa,sh away the whole of the coa,gulent 
jelly, but a thin film of this jelly is left on the 
top sand so as to help to clarify the first lot of 
wafair that comes through before a ne"' cleposit 
of jelly is created. As a matter of fact, the 
m11kers of the Auckland City's filters provide a 
means for the refiltration of the first lot of water 
that enters after the filters are cleansed. 

The filters are built in units, so that there is 
no interruption to the flow of the water while 
one unit is being cleaned. 

In addition to putting in clean washing water, 
the filters at Waitakerei and Nihotupu are de­
signed to force air into the bottom of the filter 
as well as washing water, thus assisting cleaning 
and a.erating and sweetening the sand in the filte,·. 

It will be seen, therefore, that water subjected 
to this filtering process m1.rnt necessarily lose a 
large proportion of its bacteria content. 

It is of interest to examine the actual bacterial 
results obtained at the St. Louis Purification 
Plant ( United States of America) in the year 
1920-1921. Details of the examinations made each 
month are given as the result of filtration by a 
filter similar to the filters at Waitakerei and 
Nihotupu. Taking the whole year, the average 
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bacterial content of bacillus coli was .3613 per 
cubic centimeter before filtration, while after 
filhation it averaged .0685. The filters are thus 
d10wn to have removed eighty per cent. of the 
bacillus coli content. 

The g·uaranteed bacterial efficiency of the Candy 
filters being installed at Waitakerei and Nihotupu 
is that after filtration no sewage organism ( i.e., 
bacillus eoli) can be detected in 10 cubic centi­
meters. This. is a very rigorous test. 

Accompanying tlie catalogue issued by the 
makers is a copy of a letter written in 1925 Ly 
the Eni:dneer of the Vilest Hampshire Water Com­
pany (England) . That company installed certain 
Row;rhing, or Prefilters, for the purpose of pril­
filtering crucle riv-er water before it reached their 
filter Jwds. These filters showed that after filte1:­
imr the water contained 90 per cent. less bacillus 
coli than before ppefiltering. 

It. will thus be seen that filtration alone con­
siderably improves the safety of waters, and there 
will he cases wlrnre the bacilli content of the water 
is so low that filtration alone without chlorination 
will be sufficient to make a. clear and wholesome 
water. 

THE RF'FECT OF STORAGE OF WATER. 

Water itself possesses the valuable property of 
self-purification from bacteria if stored in a 
large quantity. A water showin,g a large 
bacillus coli content. if stored in a la-rge reser­
voir or d;i,m for a period of four weeks, should 
entirely free itself of such bacillus. Even if the 
Jmcillus is a deleterious h11cillus, such as 
typhoid, the same result ensues. The fact, there­
fore, that municipalities, are able to store water 
iu dams or reservoirs constitutes another valu­
a·hle safeguard to public health, so long as the 
quanti_ty of water in such dam or reservoir is 
such that the water being drawn off will l1ave 
heen four weeks in storage. 

There is, of course, the practical difficulty of 
making certain that a particu]R,l' body of water 
has remained in a, virtual state of rnpose for the 
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necessary period to destroy all noxious germs. 
The stream rnnniug into a, 11am may set up a 
current which tlo,vs- more or less directly out of 
the clam, thus "short circuiting" the storage of 
that particular stream's wafor. The wind iclis­
turbs the surface, and may blow a, portion of 
tlrn water recently infected into such a position 
that it reaches the mains quicker than it other­
wise would, taking into, consideration the quan­
tity of water supplying the dam ,as compared 
with what is taken out. It would therefore be 
too much to say that if a clam was he,ing filled 
witl, badly infected water, and the capacity ,of 
such dam was such that the wa,ter shoulcl remain 
in it for at least four weeks, it would be safe 
to continue to dra.w off the water from such 
dam, relying solely on self-purification. Patho­
genic ba:cteria, such as B. typhosus, settle in 
water, as other bacteria do, and they are killed 
by exposure to sunlight nea,r the surface, and 
they may be eate.n hy protozoa, as other bacteria 
are eaten. They do not live upon dead organie 
maHer, and they do not multiply in water. 
1Yater to them is an unfavourable environment, 
and give them a certain time, in it and they 
will die. It is well known that ba.cteria live 
longer in winter than in -summer. But almost 
always they tend to disappear in wa.ter in 
accordance with the "die away curve"; their 
rate of decrease remains, fairly constant for a 
given set of conditions, this rate being in round 
numbers about twenty to fOTty per cent. per day. 
Thus an infected water purifi.eA itself in the 
course of time. 

Storage of water in a large quantity, such as 
t.akes pla:ee, at Nihotnpu, Waitakerei and in Lake 
Pupuke (T'akapuna), is therefore all in favour 
of purification of the wa.ter. 
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CHLORINATION. 

vVe have come to the conclusion that the pos• 
sibly contaminated supplies can be made safe if 
effi.riently chlorinated. \Ye shall now discuss 
the various methods of chlorination a:dopted. 
At the outset, it should be pointed out that, 
while admittedly chlorine is a powerful germicide, 
the question as to whether enough has been 
nsed to make contaminated water safe depends 
upon the results as shown by bacterial examina­
tion after chlorination. I:f such examination 
shows that enough chlorine is not being used, 
then more must be used. Conversely, it is 
undesirable to use more tha,n is necessa.ry, 
because in cases where there are no dechlorina­
tion plants, too much chlorine taints the water 
and gives rise to complaint. \Vhere there is no 
dechlorination plant, the temptation is to 
endeavour to reduce the quantity of chlorine to 
a minimum, so as to taint the water as little 
as possible. \Vhere dechlorination plants are 
installed, it does not matter if an overdose is 
used, because the chlorine is removed before 
reaching the consumer. Th6re is then no 
temptation to risk too small a close. 

Your Commissioners are of opinion. therefore, 
that in all places where chlorina,tion is neces­
sary, dechlorination filters, should be installed, 
unless such an efficient chlorination plant is 
installed as will render dechlorination unneces­
sary. 

To make chlorination effective, it is ,desirable 
to know definitely what amount of chlorine is 
reaching the water. In the Auckland district 
chlorination is a,ppliecl to water in two 
-ways, v,iz. :-

(a.) 
( b) 

;Wither by the use of liquid chlorine, or 
Bv the use of a solution of chloride of 
li~rn ( bleach powder) . 

When liquid chlorine is used, the quantity of 
c,hlorine reaching the water can be regulated with 
reasonable certainty. But that is not so with 

68 



chloride of lime. The constituents of chloride of 
lime, other than chlorine, are of no assistance 
in sterilisa,tion, and, moreover, when the chloride 
is used, the precise quantity of chlorine to rea,ch 
the water is not by any means certain. There is 
only a certain percentage of chlorine in chloride• 
of lime, and this percentage varies. The longer 
the chloride of lime is kept, the less the chlorine 
in it, and exposure to the atmosphere causes 
loss of chlorine. In use, the chloride of lime is 
dissolved in water, and there is only a rough-and­
ready method of determining the quantity to use 
to get a desired strength of chlorine. 

We were much struck by the more or less primi­
tive methods employed in chlorinating a-t One Tree 
Hill, Onehunga,, and the North Shore Boroughs. 
At Papakura there is a much better plant. At 
Hamilton liquid chlorine is used, and there is 
installed there an admirable equipment for 
regulating the precise quantity of chlorine to 
reach the water. At Onehunga the water, 
immediately after being chlorinated, is de­
chlorinated, thus leaving only a very short 
period for the chlorine to act. 

Upon the question of the best means of 
chlorination, it may be here remarked that in 
the United States of America the popularity of 
chlorination by liquid chlorine has increased tre­
mendously. In 1913 ovt;ir 1,700,000,000 gallons 
per day were being treated by chloride of lime. 
By · 1924, approximately 3,750,000,000 gallons 
were sterilised by liquid ehlorine, and probably 
less than 50,000,000 gallons per day by the 
bleach powder. In "vVater Works Practice," the 
manual issued by the American Water Works' 
Association ( 1925), it is estimated that seventy 
per cent. of the population oil' ,North America are 
drinking water treated with liquid chlorine. In 
the United States there are some 6,000 installa­
tions of chlorina,ting equipment, and of this 
number all but about fifty are using liquid 
chlorine. · 

It will be obvious, therefore, the chlorinating 
by liquid chlorine is fa.st superseding the out-of-
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date method of using bleach ·powder, as is, with 
the exception of Hamilton, practised in nll the 
chlorinating plants at Auckland. 

It must, however, be admitted that, notwith­
standing the use of out-of-da.te chlorinating 
;plants, analyses of One Tree Hill water, taken 
periodically since the year 1923, have shown 
almost a complete, absence of bacillus coli in 
100 c.c. of its chlorinated water. The same 
remark is true as to Onehunga·, Pa.pakura and 
the North Shore Boroughs. This result is a 
testimonial to the care exercised by the officers 
in charge of these plants; but it is quite pos­
sible that, owing to being provided with 0'1,t-of­
date equipment, they may be attaining this result 
by over-chlorination. 

In the case of Otahulm, the record of analyses 
of chlorinated waters is not sa.tisfatctory in 
some periods. Commencing from 1923, the 
:records show that eight of the twelve monthly 
analyses in that year disclosed bacillus coli in 
quantity ranging from 50 c.c. to 5 c.c. In 
February and March, 1924, bacillus coli were 
disclosed, hut for the rest of 1!)24, and up till 
November, 1925, the samples were clear o~ 
B. coli. In December, 1925; March, 1926; 
D~cemher, 1926; and Februa.ry and March, 1927, 
some bacillus coli were found. lt would be 
better to over-chlorinate than permit this to 
happen. The remedy, we suggest, is to instal a 
better plant, and if this is not possible, then that 
more care be exercised with the plant that they 
have. 

In the United States, where, as previously 
pointed out, chlorina.tion by liquid gas is mostly 
practised, it is not the practice to use de­
chl9rina,ting plants, and the explanation of thi,;, 
no doubt, is that the efficiency of the liquid 
chlorine plants is such that it is possible to so 
regulate the chlorine which reaches the water as 
to provide an efficient germicide without putting 
such au excess quantity of chlorine into the 
wa.ter as to ta.int it. The cost of an efficient 
liquid_ chlorine plant is much less than the cost 
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of an out-of-date bleach powder plant when 
there is added to the latter the cost of a 
dechlorinating plant. 

Your Commissioners believe. if inquiries -,·ere 
made by the various local liodies as to the cost 
of an efticient and up-to-elate liquid chlorine 
equipment, it would he found that such is obtain­
able at com1mratively moderate eost. and that 
the working cost of sueh is not excessive. If it 
is desired to ,woid the expense of the purchase 
of dechlorinating :filters-a fairly expensive 
item-it is quite possible that a liquid chlorine 
plant could be obtained which is so adjustable 
that sufficient .chlorine could be applied to the 
water to make it safe without leaving any undue 
taint in the water. 

\iVe understand that the Devonport Borough 
pumps the water that it. supplies to the Talrn­
puna Borough direct into the Takapuna Borough's 
mains without the intervention of any service 
resen·oir. If this he the case, and the water is 
over-chlorinated, it would not be surprising· that 
the Takapuna consumers Jirnl traces of chlorine 
in the water when it rcaclrns them. VVhen 
chlorinated water is allowed to stand in a. reser­
voir for some time, it loses a certain proportion 
of its chlorine, and if it is left there long enough, 
the chlorine taint will entirclv disappear. 

Another advantage of. tlie use of liquid 
chlorine equipment, instea,d of chloride of lime 
equipment, is that the chlorine is retailed in a 
pure liquid form in steel cylinders; whereas 
chloride of lime is retailed in casks. and it rnid1t 
Ji.appen that one particular cask is so weak·· in 
ch lcirine a,,s not to provide a sufficient dnse when 
lrnmlled, as usually Jrn ndlerl, in a bleach powder 
plant. A water which is dangerous without 
chlorine requires to be subjected to a sufficient 
dos,!, hut where there is a risk of the ,dose not 
being uniform. as is tbe case when, bleach powder 
is lrned, then tliere, is to the cons1mwr an cleme1it 
of risk by using a, bleach powder low in elilorine 
content. This element of risk is nut prriseut 
wltcu tt liquid chlorine plant is u:;ed. \Vlwn 



,,Jilurhrntion is necessary, the omission of the 
necessary dose for only one day might result in 
~ome unsafe water reaching the mains . 

. As an iJJdication of the economy of tlrn use 
of liquid chlorine., Sir Alexand~r Houston's 
report on the Metropolitan 1Vater Board (Lon­
don) vVorks for the year ending 31st March, 
1926, shows that the cost of chlorine for treat­
ing water at Sunbury is 8.tl pence per million 
gallons, and 6.6 pence per million gallons for the 
chlorine used in treating· New River water. 
· During the course of.his eYidence, Mr. Arrni­

tage suggested as worthy of consideration the 
apiJointment of a, speciaJly trained and experi­
enced officer, whose duty it would be to see to 
the proper adjustment of chlorinating plants, 
take charge of the arrangements for la,Jmratory 
tests, and collate results, and who could also 
collect rainfall, flow, topographical details, and 
arrange such records so that all the requisite 
data would be obtainable when required by the 
:Medical Officer of Health, or the local bodies 
concerned. 

This suggestion is worthy of consideration by 
the various local bodies interested, as well as by 
the Health Department. They couM, no doubt, 
mutually arrange as to proportionately sharing 
the salary of such an officer. 

PROPOSED WATER BOARD. 
The following local bodies. represented at the 

Commission hy Mr. Rogerson, strongly advocated 
tho creation of a 1Va.ter Bo·ard: Mount Eclen, 
Mount Albert, Newmarket, Takapuna, Avondale, 
0110 Tree Hill, Mount Roskill, JYfonurewa, Huntly, 
Pa,patoetoe, Ellerslie, Manulrnu County, Otalmhu, 
Pukekohe, Howick, and Glen Eden. The proposal 
for the creation of a \Vater Board was the result 
of a conference held on 26th August, 1924, of 
various local bodies purchasing water from 
Auckland City and other local bodies in the areas 
within or in the vlclnity of what has been .called 
"Greater Auckland," o'r "Auckland Urban Area." 
This conference, resolved that the time had come 
for the formation of a 'Nater Board, and agreed 
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to _pay the preliminai·y expenses of a, repol't. A 
sub-committeo appointed for the purpose, by this 
conference subsequently instructed Messrs. Rogers 
and Gray to make a report, a capy of which, dated 
23!'d l',fa,rch, 1925_, was supplied to the 
Commission. 

·with a view to obtaining incorporation into a 
vVater Board, a Local BllL called "The Auckland 
Prnvincial Wale!' Board Bill, 192G,'' was duly 
introduced to Parliament in 1926. This Bill, after 
_passing various stages, was ultimately deferred 
_pending a report by a Commission to be set up 
to inquire into the question genemlly. Your 
Commissioners were_, on the 11th March, 1927, 
appointed as such Commission. 

'l'he Bill provided for creating an Auckland 
Provincial Water District comprising the 
following:-

Tho 
The 
The 
'!.'he 
The 
The 
Tho 
The 
The 
The 
The 
The 
The 
'l'h& 
The 
The 
The 
The 

Borough of Mount Eclen. 
Borough of Mount Albert. 
Borough of Newmarket. 
Borough of Devonport. 
Borough of Takapuna. 
Borough of Birkenhead. 
Borough of Northcote. 
B01·ough of Avondale. 
Borough ef Otahuhu. 
Road District of One Tree Hill. 
Road District of Mount, Roskill. 
Road District of Tamaki West. 
Town District of New Lynn. 
Town District of Ellerslie. 
Town District of Manurewa. 
Town District of Papatoetoe. 
Town District of Howick. 
County of Manukau. 

Provision was made for adding other areas or 
excluding named areas, with provision also for 
appropriate alteration of the vVater Board 
District. The Bill ,contained provision for the 
election of members by the V\T ard system and for 
meetings and other usual provisions. 

Under the heading of "Finance'' provision is 
made for raising loans in the manner prescribed 
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by the Local Bodv Lc}ans Act, 1913. with powc•r 
a'tso tu raise loa.i~s :for a definccl pa.rt of the. 
district. Power is also given to· t.he constituPllt, 
local bodies to advance funds to the Board for 
preliminary expenses. Rating powers arc giYen 
with power to delegate the~ co'llecting to the 
constituent local bodies. 

A,1 to construction and purchase of water works, 
vr,ry wid0 powers are given, and provision is ma(!c 
for compensation to persons injuriously affect.ell 
by tho Board's operations. 'l'he Bill also contains 
p'i·ovision necess~'lry to clothe the Board with 
-authorities sufficient ·to enable it to function arnl 
1novido water supplies where required. · 

TI1e Bill as originally introduced contained no 
provision concerning Auckland City; but the pro­
moters of the Bill agreed to insert in it a dam,e 
entitling Auckland City, if it so desired, to come 
in and become part of the Board's district at a,,y 
time within six months from the constitution uf 
the lfoard, and further provision was made tliat 
the Auckland City could call on the Board to 
take over its whole waterworks undertaking, in­
cluding reticulation, at a price and terms to be 
settled in accordance with the Public vVorks Act, 
190S. 

A number of the proposed constituent authori­
ties had •either waterworks plus reticulation sys­
tems, or reti"culation systems without waterworks. 
No provision is made in the Bill as to what is to 
happen to these works and reticulation, except a 
general povrnr to purchase, and a dispute might 
have arisen if a local authority wanted its works 
taken over and the Board refused to do so. 

Your Commissioners beard a great deal of evi­
dence on the question of the proposed vVater 
Board. 

The report and estimates of Messrs. Rogers and 
Gray, supplemented by certain other data pre­
sented by the Chairman of the Provisional Com­
mittee, was considered hy the various local bodies 
interested. This information was published in 
pamphlet form and a copy produced to the Com­
mission. vVe have. in another portion of our te­

port, indicated our considered opinion that the 



estima.tes there given ,ere seriously under-esti­
mated. 

The financial sh,tement accompanying the 
Engineers' report was, of course, based on the 
cstrmates in such report. The annual charges on 
t.he whole T'aupo scheme were placed at £li51,000, 
whiJe like charges- on the proposed alternative 
pumping scheme from Arn.pnni were estimated at 
£108,900. 

T'he population in the Boroughs, Town Districts, 
and Road Districts estimated to be served by the 
scheme, wa.s 125,000, and it was assumed these 
people would require 6,250,000 gallons of water 
per day on the basis of 50 gallons per head. This 
consumption, at 1/- per 1,000 gallons, was esti­
mated to produce £114,000 pe·r annum, and this 
was. stated to be more than sufficient to meet 
charges on the Arapuni scheme. 

Elsewhere we show that water from Taupo 
would cost Hl pence per 1,000 gallons under the 
most favourable conditions when it is supplying 
to its maximum capacity, and we have further 
shown tlie Arapuni scheme to he unsound, and that 
if water is to be taken from the Waikato River 
it should be taken from that river near Mercer. 
']_'he estimated population to be served was the 
presumed population that would take the water 
in 3Jt yearn from 1925. 

The pamphlet states that the population, exclu­
sive of the City area, was, at 1st April, 1924, 
computed at 113,700, and this figure, we take it, 
\vas increased to 125,000 hy reason of the fact that 
there were 3,1 years to elapse before water could 
be brought in. In this population is included the 
boroughs of Cambridge, Hamilton, Ngarua.wahia, 
and the town district of Papakum. vVe have 
sbmYn that these bodies already possess satisfac­
tory supplies, and that there is no prospect 0:f 
their taking ,Yater from the Board. The pamphlet 
shows a total nf 20,875 as being the population 
of these districts as at 1st April, rn2,1, and allow­
ing for a proportionate increRse in population Li 
the 31 rn.entioned, the population may he 

to ham then increased to 23,500. 
dedL1cting thi.s total of 28,500 from the 
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estimated po'pulaUon to be serrnd, it reduced the 
estimate to 101,500, which makes the consuming 
population fo be over-estimated by 18 per cent. 
· But there am also other districts owning water 
supplies as to which it is, to say the least, doubt­
ful whether they would take the Board's water 
when its price is compared with the price of their 
present or potential supplies. These districts are, 

Birkenhead 
Northcote .. 
Takapuna 
Devon port 
Onclmnga 

Population : 
9 092 
2,'sfis 
6,044 
0,830 
fl.,181 

30.4'35 

The same remarks would be true of One 'l.'ree 
Hill, which has a population of 7,171, if this dis­
trfot is one of the ·water Board's potential cus­
tomers. 

If the Board proposes to take over the watm· 
supplies of these districts and "'scrap" the plants, 
the cost, of these scrapped plants must he added to 
the capita.l cost of the scheme. Auel superadded to 
this must not be overlooked the fact that those 
Boroughs which are now purchasing water from 
Auckland, viz., Avondale, Newmarket. Mount 
Eden, and Mount Albert, are paying one shilling­
per 1,000 gallons. However anxious some or an 
of these bodies are to go else\vhere, the ratepayers 
of these districts will, we think, pause when they 
a,ppreciate what the cost of water from Taupo or 
Arapuni is going to be. And if the proposed new 
supply were from Mercer or Hunua Ranges, th('n 
it is clear that a Water Board supplying to a 
relatively small population could not supply 
water from these services as cl1eaply as Auckland 
City could. 

It cannot be overlooked that the local bodies 
who appeared before the Commission all assunrnd 
that the Taupo or the Arapuni scheme was going 
to provide a supply of water from an inexhau,t­
ible source and as cheaply as Auckland was sup­
plying it, and that this price would graduall.y 
reduce as ,consumption increased. 
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\Ve have not disreganlecl the fact that counsel 
for these Boroughs supporting a. vVater Board vii:­
tually jettisoned the Taupo scheme at th~ outset 
and claimed that thev were not necessarily com­
mitted to the Arapur{i scheme; but we feel it to 
be the case that hacl. it not been for _ the Taupo 
scheme, with its a.pparent magnitude and chea.il­
ness, being placed attractively before them, there 
would not have been so much talk of a 1:V ater 
Board. In this connection it is interesting to 
note that in the Local _Authorities Handbook of 
lll26, Mount Albert Borough, while stating that it 
derives its water supply from A,.uckland, adds:----

"But it is hoped in the near future supplies 
will be a.va.ifable under the Provincfal V\Tater 
Board's scheme from Lake Taupo." 

If a Water Board were created, and it brought 
to the various districts it proposes to serve, water 
at a reasonable price, and took away from Auck, 
land City its Avondale, Newmarket, Mount Eden 
and Mount Albert customers, Auckland would 
then be in the position of losing consurnern who 
would, on a basis of 50 gallons per head per day, 
consume 1,810,500 gallo1;is per day. Its ra.tepayers 
ha.ve already spent, or are committed to the ex­
penditure of, £1,597,000, so as to provide water 
sufficient for 242,000 persons on the basis of -60 
gallons per clay. Auckland will have (on the 
60 gallon basis) water for nearly 250,000 people 
on completion, hy 1930, of the, works at present in 
hand. ·By that time Auckland's present customers, 
including the places to which it sells water, should 
be a.bout 170,000, this no1J including North Shore, 
which may not go in for a supply from Auckland 
sources. It would, if deprived of its customers, 
have a surplus supply, and it would not overtake, 
this surplus for possibly f1nother ten years-say, 
the year 1940. 

If the 'Water Board found new sources of supply 
ancl took away consumers who now tota,1 413,000 
persons, consuming about 1300 million ga.Ilons 
yearly, the resi+lt would be that the present AX­

penditure, instead of being now incurred, could 
properly have been postponed for a number of 
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vears. This means capital loss., whieh loss will 
fall on Auckland citizens. 

Your Commissioners, moreover, cannot see any 
wisdom in a proposition which involves providing 
!L second supply to some of the inhabitants of the 
Auckland Urban Area when the supplies actually 
in hand, or ready by the year 1930_, will provide 
ample for their then requirements, with reason­
able provision also for future requirements. 

The promoters of the vVater Board may say 
that if they took their supplies from a cheaper 
source-say Mercer-they would not lose as much 
as the Arapuni and Taupo figures show. But if 
another authority brings another supply into the 
Auckland Urban Area when a sufficient supply of 
water is there already, it is obvious that waste 
and loss is incurred, and it will be persons resi­
dent in the Auckland Urban Area who will have 
to bear this loss. It does not require a financial 
genius to appreciate that two water supplies are 
a waste of money when one is sufficient. 

The above remarks have reference to certain 
practical difficulties. We appreciate that the 
Boroughs who ask for a Water Board do so be­
cause they believe it is going to provide them with 
an abundant supply of pure water at a reasonable 
price. If a vVater Board ,cannot give them this, 
we doubt whether the Boroughs would want a 
·water Board. 

A number of witnesses called by Mr. Rogerson 
voiced the complaint that the outside bodies who 
purchased water from the City had no voice in the 
management of the water works. This was sug­
gested as a grievance only to be cured by the 
creation of a vVater Boa.rel upon which they were 
to have representation. Some of these, outside 
bodies, such as the Boroughs of Newmarket, Mount 
Eden and Mount Albert, pressed the point that 
unity in a matter of water supply was of supreme 
importance,. The unity that they visualised was 
a vVater Board. They shut their eyes to another 
very obvious form of unity, viz., amalgamating 
with Auckland City, and thus becoming citizens 
and. pa,rtners in all things befonging to the City 
and each muttuilly sharing the fair proportion of 
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each other\i burdens. A giance at the map of 
Eden County will show Newmarket as an "island" 
Borough completely surrounded by Auckland Citv. 
The Mayor of Newmarket gave evidence before 
your Commissioners advocating unity on questions 
of water supply, but he overlooked the fact that 
the existence of his Borough, surrounded by Auck­
land City, is the negation of unity. 

Your Commissioners asked what was the atti­
tude of Auckland City to the question of amalga­
mation, and was informed that Auckland ·City 
welcomes amalgamation and has accepted all over­
tures on this head from neighbouring bodies. 

ANALYSIS OF ARGUMENTS SUBMITTED FOR 
WATER l3OARD. 

In your Excellency's Warrant to your Commii;­
sioners there was contained the following ques­
tions:-

"3. (a) Whether the methods adopted in the 
said public water supplies of distribution of water 
to consumers are satisfactory. 

" ( b) If and so far · as, such methods are not 
considered satisfactory, then the, most desirable 
and suitable constitutional means or form of con­
trol and manageinent of such methods of distribu­
tion, and of any methods of distribution that may 
be considered necessary or desirable for future 
requirements within the next 40 years." 

It was with particular reference to the, above 
questions that, on behalf of the supporters of the 
creation of a Water Board, it was submitted, 
firstly, that the present methods were unsatisfac­
tory, and, secondly, that the creation of a Water 
Board was the most satisfactory and desirable 
form of control. 

The a,ttack as to -administration, price, quality, 
etc., was directed against Auckland City. Mr. 
Rogerson, in his admirable address to your Com­
missioners, submitted certain assignments, of com­
plaint against Auckland City, and, shortly, these 
were:-

(a) Tha,t Auckland has charged the outside 
bodies too much for the water it supplies; 

79 

· 4 



(h) That the water supplied was deficient in 
qualit.y; 

( c) That it was. on occasions, deficient in 
quantity, due to want of proper foresig:1t. 

Mr. Rogerson elaimed to have established the 
aJiove -complaints, and he further submitted seven 
reasons why a ·water Board was to be preferred 
to administration by the Auckland City Council, 
or to any other form of government dealing with 
water supply. 'rhese Teasons briefly were:-

( i.) Consumers. being the owners of the whole 
undertaking would get their water at 
cost. 

(ii.) The ·water Board being confined to only 
one sphere of activity could give the sub­
ject close and undivided attention. 

(iii.) City Councillors have too much to do, 
with the result that business men are •.m­
able to offer themselves as Councillors. 

(iv.) The multiplicity of a City's activities 
militate against due attention being 
given to individual matters. 

(v.J That the City would experience financi:11 
difficulties with reference to works con­
nected with supplies outside the City. 

(vi.) The area of a ·water Board's jurisdiction 
is quickly adjustahle to alteration uf 
circumstances. 

(vii.) A City would encounter difficulties in 
carrying out works beyond its boundaries. 

The three complaints form the, basis of claim for 
a change of ma1rngement, and the seven reasons 
form the grounds advanced for the creation of a 
vYater Board. 

Unless the complaints, if established, are, of 
sufficient gravity to justify the deprivation of the 
City of its waterworks, we may take it that them 
would not be sufficient reason for taking this 
drastic step: a fort-ior-i if the complaints are not 
established. 

The first 
charged the 
supplies. A 

complaint is 
outside bodies 
return put in 
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for water by the nuious purchasing bodies for 
the twelve n'ionths ending 31st March. 1!)26, is as 
follows:-

Newmarket 
r_ran1aki 
l\Iount Eden 
.Avondale .. 
:Mount Albert 
:\fount .Roskill 
Ne,v Lynn .. 
Henderson ( estimated) 

£4,125 
9 296 
o:a6o 

870 
7,060 
1,925 
1.,537 

110 

£27,213 

The amounts transferred by the Auckland City 
Council from its ordina.ry vVater Account to its 
General Account for the yearn l!l04 to 1926 arc as 
fo:llow:-

WATER TRANSFERS TO GENERAL 
ACCOUNT. 

81st: i\iarch, 1924 
1905 
1906 
1907 
1908 
Hl09 
uno 
1911 
1912 
1913 
1914 
1915 
1916 
1917 
1918 
1919 
1920 
1921 
1922 
1923 
1924 
1925 
1926 

£ s. d. 
General Debit 17,112 HJ, 10 
Debit . . 3,49fl 17 11 

7;5s8 15 n 
11,00fJ 9 1 
23,24B 15 1 
29,lSG G G 
14,229 S 2 
15,000 0 0 
15,000 0 0 
15,000 0 0 
15,000 0 0 
15,000 0 0 
43,287 14 8 
20,000 0 0 
20,000 0 0 
20,000 0 0 
20,000 0 0 
20,000 0 0 
10,000 0 0 
10,000 0 0 
15,000 0 0 
20,000 0 0 
58,219 3 0 

£437 .. 374 7 0 

The· 'Town Clerk (Mr. J. S. Brigham) in his 
evidence supplied a detailed statement of the cost 
to the City of wa.ter produced for the year ended 
31st March, 1926, during which the total produc-
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tion was 2,087 millian gallons. 'l'he cost, includ­
ing- tlutt of reticulation within the· City and 0£ 
pu1nping -water to those outside local bodies tliat 
require water to lie lifted from the City servi,:e 
reservoirs_, is given as (l.37 pence per 1,000 gnllmrn. 

The Town Clerk went on to point out that the 
interest and sinking fund charges on the loans 
rnised (£670,000) to carry out the works now 
being completed or in hand-raising the vVai­
fakerei D:1111, constructing Upper Huia Works, and 
lmilcling filters-would cost yeaTly £42,117. That 
sum_, he stated, would, without allowing for the 
necessary maintenance and operating costs, repre­
sent an extra charge of 3.72 pence on the 1926 
water production, so that if no increase in con­
sumption takes place by 1930-this being the date 
when all these works will be completed-the water 
snpply would have to meet c,iarges totalling 10 
pence per 1,000 gallons. 

Normal growth of consumption is bound to con­
tinue, so that the precise position indicated hy 
Mr. Brigham will not arise; but it is clear tlut 
with any 11ew large addition to capital expended 
for the purpose of increasing production the:re 
must be a material increase in the cost of water 
until such time as the consumption grows once 
more towards the production capacity of the new 
development. The losses on the new development 
suffered while the demand is beiqg built up may, 
on a long view, be regarded as an addition to 
cttpital cost, and in due course they ,vould he 
liquidated when the new development begins to 
pay for itself. On this hasis the influence of the 
extra capital charges would not be very marked 
upon the cost of production of water. But this 
consideration is of importance when the question 
arises whether a small community ,can successfully 
build large works. Such a community can ill 
bear the heavy capital charges in the early stage 
of development of its scheme. It, may he sound 
economy for a small comrnuni ty to do so, but such 
an one is likely to find itself unable to carry on 
in the early and perhaps prolonged unprofitable 
stages of such a scheme. 



It appears to your Connnissiouers that the 
statement, as supplied by the Town Clerk at 
Auckhwcl for wa.ter cost for the year ended 31st 
March, HJ2(i, was for a period when conditions 
were favourable to low cost because. consumptiou 
was practically up to the then capacity, lmt futme 
cleve.loprnents will he more costly, and from the 
present time onwards :filtration will aclcl a charge 
of from ,}cl. to lcl. per 1,000 gallons. 

It._ is a matter of some difficultv for your Com­
missioners to form a precise estin{~,te of°the actual 
cost to the City of the water it sold to outside 
Lodies in the year Hl26. Mr. Brigham's :figures 
include costs in relation to reticulation in the City 
itself, and these items should not be includ,ocl 
when considering the actual cost of water sold 
outside Auckland. In any examination into the 
cost to Auckland City of water supplied to out­
sido bodiefJ, the question must arise as to what is 
the fair capital cost upon which to base interest 
ancl sinking fund charges. It could, with some 
reason, be contended that the present capital 
ndnc should be taken, or that, at least, these 
charges should he reckoned upon the original capi­
tal expenditure. In figures presented by Mr. 
Brigham the interest charges appear to be com­
puted upon the lJalance of the ori_ginal loans, after 
a portion has been amortized. It is quite pos­
sible that, upon the :figures presented by him, the 
cost for tlrn.t year could be stated at about six­
pence per 1,000 gallons; hut we have in the fore­
going indicated some factors that, ,tp,ut from the 
capital charges in respect to existing de­
velopment, will make future costs higher tirnn 
those for the year 1926. 

Later in this report we make a recommencla.ti.on 
with reference to legislation designed to settle 
questions of price by arbitration. Your Commis­
sioners consider, under the circumstances, that it 
,voulcl be inadvisable for them to endeavour to 
name what is the precise cost of the suhject of 
further discussion aml further evidence, and no 
good purpose would be served votu · Commis-
H.ioncrs, on tlw limited facts {heir dir;posal, 
submitting a figure, which might in the f1.1tLU'e 
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cause embanass1nent to one or other of the pa.r­
ties. 

The supporters of the vVater Board claim that 
they should be entitled to get water from the City 
at cost price, hut they would probably not be pre­
pared to concede to tlrn Gity the right to claim 
from them a sTiare of the City's losses on water 
supply, if the business were b~ing run at a loss. 
The price paid by Auckland's citizens, whether by 
meter or by way of water rate, is such that a 
profit is made by the City. If the City fixed its 
water rate at snch a figure as would return a loss, 
outside purchasing bodies would resent any sug­
gestion that they shoulu, because of such losses, 
pay more for the water sold to them. If some 
local calamity, such as an earthquake, were to 
wreck the Citv's dams and mains, would the out­
side bodies be· prepared to pay any portion of the 
cost of reinstating'/ 

All the above consideratioi,s are pertinent to i;he 
question whether it is proper for a local body 
owning water to make, with propriety, a profit 
011 water sold to a neighbouring local body. The 
ra.tepayers of the selling local body t,:cke all the 
risks of the capital they embark, and if their ex­
penditure is unwise the loss falls on the ratepayers 
who provided the money. 

It seems to your Commissioners that there ii;: 
nothing unfair or inequitable in a local body 
which has taken all the risks in providing a sup­
ply making a reasonable profit from any neigh­
bouring local body which prefers not to go to the 
risk and expense of obtaining its own supply, or 
which is unable, by reason of the want of a suit­
aLle supply, otherwise to provide for itself. '\Vhcn 
such purchasing body, for reasons which appear 
to it to be good, prefers not to amalgamate with 
the supplying local authority, when such supply­
ing local authority is prepared to agree to amal­
gamation, then, to your Commissioners' minds, it 
appears to follow that the purchasing loca1 
authority must be taken to be agreeable to pay a 
reasonable profit to its water-vending neighbour, 
b0cau~e it purposely prefers that. the position b.1,-
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tween it and its neighbour should rerrmin that of 
vendor and purchaser, and not that of paTtners. 

The charge against Auckland is that it has 
charged too much . for the water it sells. The 
:figures certainly slmw that Auckland is making a 
profit on its water undertaking. How much of 
this profit is referable to sales to outside bodi.,:os 
and how much is referable to sales to its own 
ratepayers, it is difficult to estimate. The outside 
bodies consume about one-sixth of the water, but 
to their sales mav be due more. or less than one­
sixth of the profit'. The more water that Auckland 
can sell to its own ratepayers or to outside bodies, 
the cheaper the cost of production. 

The price of 1/- per L.OOO gallons has been in 
voguG for a long time. It bas more or less always 
been the price, and was, no doubt, originally :fixed 
as a convenient round sum representing some 
profit-but without knowing precisely how much 
-to the City. This price of 1/- a 1,000 gallons 
is a. very common charge for water. It is taken 
to be worth about that as a sort of market rate. 
No doubt. when the purchasing local bodies con­
templated reticulating their respective districts, 
they approached the City to see if they could have 
water, and at what price, and having been offernd 
water at 1/- per 1,000 gallons, they accepted the 
City's offer, after submitting the matter to their 
respective ratepayers. There does not seem to 
have been any very serious complaint at the price, 
until it was raised at this Commission. 

Had any evidence been offered that Auckland 
City had at any time been endeavouring to drive 
a hard or unconscionable bargain with any of its 
purchasers, different considerations would arise, 
but the position appears to be that the price of 
1/- was apparently originally :fixed by agreement, 
and has so remained without any serious com­
plaint. Under these circumstances, we do not 
think that we would be justified in :finding that 
by reaSOJ:\ of the price which it has charged, the 
City has been guilty of something which would 
entitle the local bodies promoting the creation ;if 
a ,vater Board to have the management of the 
City's water undertaking taken out of its hands. 
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'iVe shall lat.er in this report offer to Your Ex­
('cllency certain suggestfons with regard to fixi~1g 
tl,c price and terms of the supply of water by tne 
Anckland City Crnmcil. 

\Ve will now turn to the second ground of com­
plaint, that is, lack of quality, raised agltinst the 
Auekfancl City Council. 

'l'he laek of quality lay in 1m(hrn turbidity, and 
this conrlition of the water was not disputed l,e­
forc your Commissioners. Nevert11eless, the water. 
!lotwithstanding its turbidity, is quite wholesome., 

Filtration plants, now in course of completion 
will shortly be put into operation, and the turhitl 
condition of the wate1· will then be removed, and 
this ground of complaint will cease-. This 1n·o1'i­
sion of these expensiYe and elaborate filtratio;1 
plants, with the added cost of operating, was not 
a matter to he undertaken lightly, and it is not ,m 
uncommon experience that decisions in respect tn 
sueh policy nmtte.rs, and the making of subsequent 
loan arrangements to carry such policy into effect, 
btke some time to carry through. The City Coun­
cil also has some justification for allowing time 
to try ont the effect of storage in improving tl1e 
quality, inchiding that of colour, in respect to the 
mass of impom1ded water behind the hig Nihotupu 
darn. 

Reviewing all tJ1ese circumstances, we do not 
consider that the complaint under this heMl 
affords any grounds for interfering with the 
management of its water supplies. 

In so stating we clo not overlook tbe fact th,1t 
the complaint is umclc as justification for the 
institution of a ·water Board, but in our opinfon 
a '\Yater Board without the whole Auckland 
Urlmn water supplies heing in it would not he 
1.>racticablc. 
- The ren1aini11g co111plaint runounts to a, charge 
of want of fore2ight and lack of prosecution of 
required works on the part of A.uckland City. H 
i:o suggested it did wit look far enough ahead. ancl 
thP pro-•,,,.Jsjon of certain ·,vo·j~ks ,vss subject to sud1 
dclwvs t]rnt, th,, sur-!ieiency of tli,, supply ·was :im­
perilled. and tl,Rt tPrtain ,mbsidinry works lmd L,1 
1Je unde.!.'takeY! ao e111ergency 1neasures. 

SG 



The difficulties that the City Council ha.s had to 
face in this connection largely arise ollt of the 
time taken to construct the Nihotuptl works. A 
contract for that dam was let in 1915, and instead 
of being completed by 1918 or 1919, the work was 
not complete till 1923, the delay due to war and 
post-war conditions being Buch that the Council 
could not control or foresee. In the early years 
of the Waitakerei development some time appears 
to have been lost in deciding policy and major 
engineering questions; but, with the exception •>f 
that, we consider the City Council has displayed 
foresight and has actively prosecuted its water 
supply development. It is unsound to carry out 
works any further in advance than is required to 
provide for the ordinary demand, together with 
normal increase of such demand, and it is a fact 
that at stages where the demand has just been 
!!,bout to overtake the capacity of their completed 
development, none of the City's customers has had 
to be short of water. 'iiVe do not look upon a re­
striction upon watering gardens in a dry summer 
as .any real shortage. The City of Wellington has 
had a like restriction imposed on it for years. 

We are of opinion that no substantial case has 
been made out on this head. 

Having come to the conclusion that the com­
plaints made would not justify drastic action 
against the Auckland City Council, we report that, 
in our opinion, no sufficient case has been made 
out for taking its water undertaking out of the· 
hands of the Auckland City. We have also ex­
pressed our considered opinion that without Auck­
land City being included the Water Board would 
not be practicable. 

It will, however, be convenient if we shortly 
refer to Mr. Rogerson's seven reasons for the crea­
tion of a Water Board:-

( i.) Consumers would get their water at cost. 
They might do so; we doubt it. But with 

Auckland out of the Water Board, the cost 
of water would be too burdensome for the 
other bodies to bear. The Water Board 
would have to add something to the cost as 
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an ordinary business precaution, in the 
same way as electric power boards do. In 
our opinion, Auckland should noL be com­
pelled to go in, and is entitled to a. reason­
able profit on its sales. The, remedy open 
to any local bodies that desire to share in 
these· supplies and in their management is 
to amalgamate with Auckland. 

( ii.) That a Water Board having only one sphere 
of activity could give undivided attention 
to ,rn.ter. 

Multiplicity of boards is, in our opinion, 
bad. A City Council has ,i W afor or vVorks 
Committee which devotes special attention 
to water supply, and, moreover, the City 
already has. a trained staff familiar with the 
whole details of the undertaking. 

(iii.) That the best men will not volunteer for 
service on a Citv Council because the.re is 
too much 'to do. • 

If this is true, then the whole basis of 
municipal goveri1ment is unsound. To 
carry this argument to its logical conclu­
sion, every city ought to have a multi­
plicity of councils relegated to special 
spheres of the council's activities. 

(lv.) The same answer can be made to the sug­
gestion that a city's activities are too many 
to give each proper attention. 

(v.) That the City might find difficulty in 
:finance in relation to works to provide for 
areas outside the city. 

There may be something in this point, 
and we are dealing with it in another por­
tion of this report upon the subject of 
legislation to protect outside consumers. 

(vi.) We do not think there is anything in the 
claim as to elasticity of boundaries of a 
vVater Board. It must of necessity depend 
upon mutual agreement between the Board 
and the residents of the proposed new area .. 
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(vii.) 'l'hat ;io City Council would encounter diffi­
culUes iri relation to works outside its 
boundatfo8. 

\Ve do not sec th[tt a. V\later Board. is i:1 
any better or worse position in this respect. 
than the City. 

To sum up our conclusions, we are of opinion 
that the creation of a Wn.ter Board, so far as the 
Aucklllnd side of Auckln.nd Harboui· is concerned, 
woud be most ill-advised and is unnecessary. It 
would not result in cheaper water to the local 
bodies outsicle Auckland City, but, on tile contrary, 
would result in loss to the general body of the 
citizens of the Auckland Urban Area. 

PROPOSED LEGISLATION. 

Your Commissioners have given very earnest 
consideration to the question as to whether some 
legislation may not be necessary to provide a mea­
suro of protection to the various local bodie.s who 
are purchasing water from Auckland City. In 
this report your Commissioners have come to the 
conclusion that no sufficient case has been made 
out for the creation of the proposed ·water Board, 
and your Commissioners are also of opinion that 
they cannot find that the conduct of the Aucklall'J 
City in relation to water supply has savoured of 
unfairness to the outside bodies. Indeed, it would 
a,ppear to your Commissioners that the settled 
policy of Auckland City in relation to 
water supply has alwavs been that it looked 
upon itself as hound "to supply any neigh­
bouring district in need of water. and the 
price and terms were, no doubt, settled as the re­
sult of negotiation between the parties. The 
fact that Auckland City seems genuinely desirous 
of helping outside bodies is indicated by the offer 
it made to the North Shore Boroughs to provide 
filtered water from the break pressure tank at 
Waitakerei at 6d. per 1,000 gtillons, and Auckland 
City, in making the offer, 110 doubt took into con­
sideration the fact that the North Shore. Boroughs 
needed some help. 



Although, in the opinion of your Commissioners, 
nothing in the history of Auckland's management 
of its water undertaking shows any desire to take 
undue advantage of neighbouring local bodies, it 
was virtually admitted by the Auckland City ,it 
the inquiry before your Commissioners that. the 
price of 1/- per 1,000 gallons charged to vanons 
purchasing bodies would stand a reduction. Mr. 
Johnstone-counsel for Auckland City-said HS 

to this:-
"That price may or may not be a fair price. 

That is a matter for negotiation. Nobouy 
has come forward and put up a good case that 
has not had good treatment.H 

It is, we think, true that Auckland has endea­
voured to be fair-that is, fair to its own citizens 
and fair to the purchasers of water. ')'he outside 
bodies might be inclined to look at this matter 
from the point of view only of fairness to them­
selves, and, on the• other hand, the Auckland City 
may be inclined to give undue weight to considera­
tions of fairness to its own ratepayers. 

It seems to your Commissioners that when it is 
taken into consideration that Auckland Citv 
already owns the best supplies near Auckland, and 
that Auckland could best exploit the other sources 
of supply, such as those from Hunua Ranges and 
from the Lower Waikato, then regard must be 
given to the fact that other local bodies who are 
compelled to purchase water from Auckland may, 
at some time or other, require more protection 
than is afforded by a mere right of negotiation, 

Your Commissioners take the wide view that 
all residents of the Auckland Urban Area are all 
citizens of Greater Auckland, and are all united • 
hy community of interest, divided t"\lough they be 
hv more or less arbitrary boundaries, and that 
they enjoy within their res1)ective boundaries all 
the advantages re1mtecl to follow from Home 
Rule. However imwohable the possibilitv of 
peril to the citizen right of each of these residents 
of Greater Auckland to a fair share of water. yo11r 
Commissioners feel that this right is entitle"d io 
reasonable protection. Protection is necessary if 



for no othel' rea.son tlrnn that it. will lwlp t,.,J 
cq11aJ:i.Ee tbe posit.ion of the part.i.1~R in nPgotiation 
one with the 0th.er. 

Accordingly, therefore, yonr Commissioners .rn· 
spectfully recommend that the right of outside 
l,odies to a slmrn in thE' Auckland. City's wai;cr 
supplies be recognised to this extent, that any of 
tlwse outside ,listriets whose bonudaries an, ,v·tu­
allv within what we shall call the A.ucklnrnl 1Yalc•r 
Nn1iply District, or any pa.rt of such distrids as 
is prepared to reticulate and supply wn.ter to its 
inhahitm1ts, is to be entitled to call npon Auck­
land for a water :mpply to be clelivered into mains 
to be provided J,y the local body requiring wateY, 
within reasonnlile time, at a reasonable price. and 
11pon reasonable terms. Upon the question oi 
price. your Commissioners express their considered 
opinion that the price should not be the cost price, 
lrnt shoulcl he such a price as, having reg,trcl to 
all the circumstances, will retnrn to the Oity of 
Auckland a reasonable profit. In anotl,er · part 
of this report your Commissioners !1a:ve given rea­
sons for this conclusion. 

This right, to call for arliitrntion should lw 
available ·also to those horlies now pnrehasing 
water from Auckland City. 

In orrler to provide a tril.Junal for tl1e E',ettle­
ment of any question as to the price of water ancl 
the terms generally as Jwtween Al1ckland on 
tlrn one hand and the purchasing local body on 
other, your Com.missioners recommend that 
lPgislatiun Bhonld be introduced proviclillg for th,, 
settlement of any disputes by arbitration: ou,, 
arhitrator to he appointed by tl1e pnreh:rning hody 
,rn,l one by the Auckland City, and an umpire to 
1,e appointed by the arbitrators: in default· of 
Rgreement by the arbitrators tbe umpire to lie 
nominated, say, by the Minister of Public Works. 
In framing any legislation it should be made clear 
that Auckland City is to be entitled to a i.·eason­
able profit on the s0ale of its water, but that· other­
wise the arbitrators, or the umpire, as the case 
may be, have a wicle discretion a.s to the circum­
stai1ees · which in their opinion might ,veigh with 
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them in :fixing the tr,nns and the cinantmn of 
profit for Auckland City. 

The limits of the Auckland Water Supply Dis­
trict intended to be effected by this proposed 
legislation should be defined. Your Commissioners 
re~;onmwnd that the following should constitute 
the proposed Auckland vVater Supply District:-

The whole of the Auckland Urban Area as de­
iined on the map attached to this report (Appen­
dix C), with the addition of the excluded portion 
of the Henderson and Glen Eden Town Districts, 
and with the addition also of the Papatoetoe and 
Manurewa. 'Town Districts, and with the addi­
tion also of those portions of the Mangere and 
Papatoetoe Ridings of the County of Manulrnu as 
are bounded on the western side by a line one mile 
to westward of the Main Trunk Line, and on the 
eastern sicle by a line one mile eastward of the 
Great South Road. 

In respect to local bodies or districts actually 
contiguous to Auckland City boundaries, it should 
he the duty of Auckland City to bring to its 
boundary, at a place to be nominated by the pur­
chasing local body, a main of size sufficient rea­
sonably to provide for present and future require­
ments; the cost to the City of such main to be a 
factor to be taken into consideration in ascertain­
ing the price to be charged by Auckland City for 
its water. 

[n respect to local bodies or districts within the 
proposed Auckland Water Supply District., hut 
not actually contiguous to Auckland City, Auck­
land City should have the right to lay mains 
through intervening districts, the cost of such 
mains to be borne hy the district or districts 
requiring supply. But in the event of two or more 
districts requiring supply, it will then be neces­
:,ary for the main to be of sufficient size to supply 
these districts, a.nd in the event of anv difference 
between these districts as to their pr.oportion of 
the cost of main, such difference to be settled hv 
arbitrators, as provided m.utatis 7/l!ntandis f~r 
differenca between Auckland Citv and other 
districts. • 
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Tf legislation on the linef, suggested WPre intrn­
d11ccd, it shonld afford a means for remo1"ing any 
complaints, if such be justified, that Auckland is 
making too great a, profit on its water. 

In view of the fact that your Commissioners arc 
of opinion that the question of price should be 
the subject matter of arbitmtion, yonr Commis­
sioners feel tlrnt it woulcl not he proper for them 
to express any opinion as to whether or not tlw 
price of water charged by Auckland City is or is 
not reasonable. Your Commissioners are in hopes 
that all present differences as to price will be 
composed as the result of friendly negotiations 
and without the necessity of resort to arbitration. 

There remains also another matter for consider­
ation upon this branch of the subject. It was 
suggested by Mr. Rogerson that difficulty might 
arise as to fiuance if Auckland City, having been 
required to provide a supply for a particular dis­
trict, submitted to its ratepayers for a,pproval a 
loan proposal to provide the funds to @nstruct 
the necessary main, or the funds, necessary to 
construct the additional works called for to ob­
tain the necessary additional water. and the Auck­
land ratepayers 'rejected the loan ·proposal. The 
fact that the arbitration tribunal proposed by 
your Commissioners would be directed to fix such 
a price as would provide some profit to Auckland 
should, in the opinion of your Commissioners, go 
a long way to ensure approval by Auckland citi­
·zens of any 1mm proposal. But the fact cannot 
be overlooked that Auckland ratepayers, being 
possibly dissatisfied as to an award, might be 
inclined to indicate such dissatisfaction at the poll 
on the necessary loan 1woposal. To provide for this 
eventuality, your Commissioners suggest that 
l~gislation on the lines of the eompulsory provi­
s10ns of the I-kalth Act, 1!)20, he enacted to meet 
the case. Under the Health Act, l!J20 ( Section 
22), local hodies must, when required by the Board 
of Health so to do, provide such sanitary works as 
the Board of Health requires. Section 23 of the Act 
contains provision for appeal from a requisition, 
but such a provision should not he made in this 
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,,,,,ie, 8,,ction 140 of the He,dth Act ronfains pro­
vrP1011 for the firm.nee for rec1nisiti011Pd works, and 
Scdion 24 gives authority to raise a loan without 
taking the' steps required hy the Local Bodies' 
Loans Act. 1913. Provision on the lines of the 
1thove con Id, without undue difficulty, he framerl 
tn nwet the case under discussion. 

KXPirn:CSER TNCURR}m BY THE PROVI­
SIONAL COMMITTEE OF THE PROPOSIW 
PROVJSTONAL WATLm BOARD. 
At the close of the address delivered hv Mr. 

Rogerson. Counsel for the Local Bodies.· advo­
cadng the vYater Board, on the conc.lusion of the 
Commission's public sittings, he brought up the 
nrntter of the expenses, amounting to £758 lRs. lld., 
incmTed by the Provisional Committee in relation 
to the proposed scheme and the institution of a 
\Yater Board. These expenses are a.s follow:-· 

FJnginrP1'ing Cha rgPR arnl TiJxpP.nseN . . 
Ll::'g-al J;~xpt:nR<-'R .. 
Rent, Chnrnher of Commerce 
Prtnting 
[i]xpen se~·-\\7 ellington 
'r;rping 
\lotot'H 
Analyses 

£ s. (1. 
414 7 0 
210 0 0 

3 0 0 
50 0 0 
55 4 5 

S 12 0 
7 G 0 

10 l() 0 

Counsel stated that it was the intention, and 
provision was inserte,l in the Bill ensuring, that 
these expenses were to lie reimlmrsed by the Water 
Bo,ud when formed. He urged that it was the 
Auckland Council',: opposition tha.t preventer! 
the 1,assi11g the Bill last session, a.nd so pre-
,·cntecl the several local bodies 011tai.11ing a refnncl 
of their respective shares of tlw expenditure in­
cuned. For that reason. and for the reason that 
tire expenses were incuried for the benefit of tlrn 
public generally, he elaimed that these expenses 
\\'ere. in some measure, a. charge upon the City 
Council, and your Commissioners were asked to 
make a recommendation accordingly. 

It seems to your Commissioners that the ex­
penses rcre properly payable by those bodies which 



were associated in the promotion of the proposed 
\Vater Board, 

Owing to the limitations which tue imposed on 
local bodies as to t•xpenditure to be incurred by 
them, and the limits provided a,3 to the unauthor­
ised expenditure they are permitted to expend, 
some difficulty may arise as to the right of local 
bodies to pay their respective shares of the ex­
penses. The position in the opinion of your Com­
missioners, is that these local bodies have incurred 
liabilitv in good faith and with the laudable in­
te11tion" of advancing the interests of their respec­
tive districts. 

Your Commissioners therefore respectfully 
recommend that, if required by the respective 
local authorities interested, the necessary vali· 
dating legislation be passed to give to each local 
Jiody concerned the authority to pay from its 
general fund its respecth,e proportionate or agreed 
share of such expenses. 

COSTS OF COMMISSION. 
Your Commissioners were further directed 

that, having regaard to the local scope of this 
Commission to consider what sums representing 
the whole or any portion of the costs of our 
inquiry should he borne by the respective local 
authmities set out iu the Schedule to your 
'Warrant to us. 

vVe are of opinion that the scope of the Com­
mission is entirely local, and that the whole of 
the costs of our inquiry should be paid by the 
local liodies particularly interested. 'We, there­
fore, in nursuancc of the powers contained :in thci 
Commissio11s of Enquiry Act, mos, do order that 
the whole costs of onr said cmciniry shall be paid 
by the following local bodies in the respcctirn 
proportio1rn set out hereunder opposite the' 
respective 11amc of each such local body:-

Name of Local Doc1y. 
~ 1lw .Mayor, Councillors unfl 

Citfaens of the City of 
Aucklaml .. 

Propol'tion of Co;::;tt3 
PayalJlC'. 

1l1°wPnt:v-fiv1) ouc~ 
lnmdredths 



Nt:tint:>: of Local Bod,v. 

':I.1hH n.,1ayor, Councillors and 
Burgesses of the Borough 
of Newrnatket .. 

~rhe :i\Iaynr, Councillors and 
Burgesses of the Borough 
of Onehunga 

The Mayor, Councillors and 
Burgesses of the Borough 
of Takapuna 

The Mayor, Councillors and 
Burgesses of the Borough 
of Northcote 

The Mayor, Councill01·s and 
Burgesses of the Borough 
of Mount Albert 

The Mayor, Councillors and 
Burgesses of the Borough 
of Avondale 

The Mayor, Councillors and 
Burgesses of the Borough 
of Mount Eden 

The Mayor, CouncU!ors and 
Burgesses of the Borough 
of Otahulrn 

The ~1ayo1\ Councillors and 
Burgesses of the Borough 
of Birkenhead .. 

The :fiiiayor, Councillors and 
Burgesses of the Borough 
of Devonport .. 

The Chair111an, Councillors 
and Inhabitants of the 
Ellerslie Town District .. 

The Chairman, Councillors 
and Inhabitants of the 
Mt. Roskill Road District 

':rhe Chairman, Councillors 
and Inhabitants of the 
'J.'amaki Road Distlict .. 

The Chairman, Councillors 
and Inhabitants of the 
One 'Pree Hill Road Dis­
trict .. 

Proportion of Costs 
Paya:ble. 

Seven one-hundredths 

Six one-huniiredths 

Six one-hundredths 

'.rwo one-hundredths 

Ten one-hundrec1ths 

Three one-hundredths 

Seventee,n one~ 
hundredths 

Two one-hunclrecltlrn 

Two one-hundi··edths 

Eight one-lnmdredths 

One one-hundredth 

'['hree one-hundredths 

'l1v;,1 0 one-hundredths 

Six one-hundredths 
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'Ilic Korth Shore l1orougfo, ,rnd the Health 
Department also greatly ,rnsist,_;d the- C:ommis­
l!,ioDeY:s. 

Your Commissioners at en,ry place visited 
them were courteouslv assisted by afl 
of!icials. · " 

We ackl!owledge also our indehtedness to tlrn, 
parties aml the counsel who appeRred Jwfore the 
C!ommission for their unfailing durintr 
the 1Yhole proceedings and for "greatly ~ 
your Commissioners' labours. 

API'E:!\DIC:ES TO REPORT. 

Dnring the bearing be.fore your Commissioners, 
large number of exhibits were put in, eom­

prisii1g reports, tables, graphs, plans and sundry 
other documei1ts. Many of the exhibits were 
n•ry helpful to your Commissionern in the pre­
paration of their report, but your Commissioners 
do. not deem it necessar)· to append to this report 
any of the said exhibits, with the exception of 
the follmYing:-

Letter from Government Statistician. dated 
23th May, 1927. {Appendix A.) . 

Table showing populations of Auckland 
and adjoining districts from Hl06 to l92(L 
( Appendix B.) 

Plan, of Auckland Urban Area:. (Appen· 
dix C.) 

\'i'e have the honour to forward a transcript 
of the shorthand report of the evidence taken, 
including transcript of report of addresses b:v 
eounsel and parties, and also tlic several exliil,its 
produced by the witnesses. 

IN \VITNESS WHEREOF we ha,·e hereunto 
set our hands Rml seals this :fifteenth ,da)' of 
June, 1!)27. 

( Sgd.) A. W. BLAIR, Chairman. 
A. D, DOBSO~, Commissioner. 
A. J. Bil.KER. Comrni~sioner. 



Cenw& aml Statistics Office. 
vVcllington, 25th ]Hay, 1927. 

Tile Chab:n1c.1n, 
),uekl,rnd SYatenn,l'ks Commission, 

lfoom B. (Old) Parliament Bnil<lings, 
W cllington. 

I)et1r S]r, 
Referring t<l our recent crnffersation, I 

iwff return herewitl1 tlw population statement 
left hy you, with the figures checked throughout. 

Tn regard to the future population of the ,uea: 
,mtlinecl in your statement, I note that it is 
jJractically co-t<'nninous \;·ith the Auckland 
Urhau Area. I ha \·c, therefore. considered 
tignres on tbe lh·bau ~'\.rea basis, ,sil1ce certain 
,latn, are ttlready on record for tlrnt area. 

In considering the question of population 
"futures," a projection of tl,e loiristic curve is 
perhaps the most usual mode. H'o,yever, for an 
area such as this, I am of opinion that it \Yonlcl 
he preferal1le to use a simple diminishing rnti<J 
of i1lC'rease, which gives figures as under:-

ACCKLAND lTEHAN AREH. 
Hl2G 
l!t:Jl 
H>3G 
la41 
1946 
rno1 
J.f156 
HJEil 
l()fi(; 

1D3.H80 f cmrnus) 
~:32;000 
274,000 
:ns,ooo 
305.000 
412.000 
461.000 
:uo:ooo 
:i1i1.00() 

The foregoing 1na,y he regctnh-'cl as a n1oderately 
co11sl•l'\~ative cHthnate. So far n,--; ec111 1>e foret:.e.en, 
there is no likelihood of actual dcn,loprnent 
falling seriousl:v below this le-rel. although, on 
the contrary, it is always possible that there 
mav l;e acceleration to a considerable degree 
the, emergence of fresh popnlation ",timufants. 

Yours faithfully, 
I 8g-cl.) y[ALCOT2v[ FRASER, 

C+overnment Statistician. 
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POPULATIONS IN AUCKLAND CITY AND IN 
ADJOINING LOCAL BODIES, AS DISCLOSED 

BY CENSUSES FROM 1906 TO 1926. 
1906. 1911. 1916. 1921. 1926. 

-City 37,736 40,536 
Parnell 5,253 5,465 
Grey Lynn .. 5,882 7,454 
Arch Hill .. 1,952 2,120 
Eden Ter •.. 2,338 2,595 
Epsom .. 1,591 2,699 
Pt. Chevalier 902 1,295 
Remuera 3,082 5,284 

58,736 67,448 70,873 81,712 87,837 

Birkenhead .. 1,266 1,703 2,116 2,507 3,022 
Devonport .. 5.073 7,041 7,613 8,761 9,830 
Northcote .. 1,116 1,422 1,651 2,040 2,358 
Takapuna .. 888 1,446 2,756 3,910 6,044 
Mt. Ellen 6,888 9,381 12,555 14,635 18,037 
Mt. Al!Jert., 3,583 6,700 9,654 11,345 17,471 
Newmarket. 2,342 2,780 2;863 3,083 3,199 
Onehunga .. 3,693 4,651 5,913 7,073 9,181 
Avondale 1,489 2,103 2,451 3,230 4,565 
Otahuhu 1,302 1,847 2,328 2,813 4,093 
Ellerslie 688 947 1,363 1,615 2,407 

New Lynn .. 200 592 1,041 1,386 2,535 
Manurewa .. 298 423 430 751 1,350 
Papa toe toe .. 193 386 1,062 1,171 1,604 
Panmure .. 217 255 243 200 253 

One T1·ee Hill 1,915 3,365 4,208 5,197 7,166 
Mt. Roskill. 883 1,113 1,785 2,370 4,721 
Tamaki 415 645 1,010 1,723 3,409 
Orakei 25 34 73 80 70 
Mt. Wellington :)!HJ 419 542 773 1,024 

91,606 114,701 132,530 156,375 190,176 

Tht• Brett Printing Co., Ltd., Auokland.-66283. 
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