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MOUNT CAMERON WATER RACE. 

PRELIMINARY REPORT BY MR. K. L. RAHllEK, M. DAN. ASS. C.E. 

SIR, 
Office of Mine." Hobart, 25th August, 1900. 

IN accordance with your instructions to me, 1 left Hobart for the Mount Cameron \Vater-race 
on the Z;~rd July, accompanied by the Secretary for Mines, for the purpose of examininK the syphons, 
and to see whether it would be possible to increase the supply to the aforementioned water-race. 

On these subjects I now have the honour to present my preliminary Report. 
In accordance with your wishes J examined, first of all, the syphons, six ill nu mber, of \\ hich 

numbers I, 2, and 3 belong to the upper or .outhern half of the water-race, and Nos. 4, 5, and 6 
to the lower or northern half. 

Syphon No.6 has at present a length of about 47 chains, and a water-head of about 6'05 feel· 
The pipes, which are said to be made of steel plates k in. thick, are 20 feet long, consisting of 5 
sections, which are rivetted logether; they are 3 feet in diameter, and of the spigot and faucet type, 
joined by yarn and lead-wire packing. The appearance of the pipes in this, alld No.5 and 
No.4 syphon., makes it clear that they cannot possibly last for any length of time. Corrosion has 
apparently been going on for some considerable time, and bas only been partly checked by 
occasional coatillgs offar or asphalt. Many of the pipes have a very weak and dec"mposed appearance 
at the rivet-joints; others, again, have their spigot-ends corroded to such all extent that the yarn and 
lead-packing cannot be driven properly hOllie, the resuit being that many of the packing joints are 
leaking freely. 

1~he syphon is tlot buried in the ground, but placed on sleepers,4 to 5 feet apart, and carried on 
trestle-work over the deepest parts of the gullies; and, to allow for the" creeping ,. of the pipe" on 
account of the difference in tempera.ture during the different seasons. and durillg day and lIight, an 
expansion-joint, 18 inches wide, has been placed at 26'5 chains, reckoned from the intake. At 24'5 
chains there is a scour-valve, and at 6'80 chains, an air-valve. On the sypholl I counted twenty 
places where breaks of the pipe-shell have taken place, in sizes from ~ an inch 10 M or 9 inche" and 
which have been stopped temporarily, as far as the smaller leakages are cOllcel'lIed, by driving 
wooden pegs into the openings; and in case of tIle larger hreaks, when on the 111Hlerl"ide of the pipe, 
by placillg a 8ieepel' below, and, by means of wooden wedges, pressing sackcloth, satnrated in tar, 
against the breakage; and, agaiu, in other places a more rational methfld has bef'll adopted by using 
iron bands, made of iron plate fG inch thick, which, by means of lugs and bult" were 'trapped 
round the pipe, using sackcloth as parking material. 

In mRny places the pipes scale off to an alarming extent; I have picked up sealings in extent, say, 
5/1 x 9*, and i inch in thickness, made upof corroded hon, or steel aud tal' combined. A grea.t many 
blisters can be found all along the p;r' es, and when broken by the pressure of a finger, water freely 
oozes out. Corrosion has progresse so far, that it would be unwise, now, to scrape the pipes before 
applying any fresh coating. I should not estimate the lifetime of these pipes to be more than 
twelve to eighteen months, and then it will only be pos.ible to keep them in working order by 
using iron bands already partly in use, and 10 use felt and tar as a means of packing . It is most 
fortnnate Ihat these pipes are under a maximum bydrostatic pressure of 13 Ibs. only per square 
inch. 

The general description of the pipes which has been given here also holds good for those in 
.syphons No.5 and No.4. 
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Syphon No . . 5 has a length of 4,200 feet, and a walerhead of 13'95 feet. Tbe pipe< are of 
similar size, construction. and in the same state as described for ~yphon No. I). At a di,fance of20 
cha.ins from the intake there is a scour.valve, at ~7'80 chains an ait'~valve, at 36'5 chains nn expan­
sion-jojllt, and at 41'8 chains a scour-valve, at 50·t)O chains a man-hole. with co,'e1", and at ·52'!l:J 
chaills nn air-vnlve. From 56'40 to 59'7 chains this ~ypholl is carried on trestle-work. The 
maximulll hydro:o.tatic pressure is 36 lbs per square inch. I counted, on this syphon, 78 bJ"i'nks or 
leakages of the same nature, and repaired mostly in the same way as described for syphon No.6. 

Syphon No.4, as originally constructed, a length of about 3730 feet, and a water·heHd of 
] 2'64 feet. However, seme years ago an opening was made in the side of the syphon, 1 71 tilliins 
from the illtake, for the purpose of' admitting- the water from reservoir No.2 (the caplH:ily of 
which, I understand, is about 4,000,000 gallons), and which 11a8 been conEOtructed to act as n kiud of 
regulator. '''hen the cOllsumpt ion of the watpr from the race fOJ' a certain time is not so heay." as 
usual, the wateT from tile race, in~tead of runlling to wuste, is sent into reservoir No.2, from which 
it is again drawn on as required. IIowp.ver, L.v c(lnstructing this reservoir, more than f3 feet in 
water-head for the syphon waS Jost, and the reservoir could not have been made to uperate A. t all 
if it had not been for the fact that the syphon pipes are so large that they are comfortahl)' sending 
the 40 to 45 slui(·e-heads through, although the water-head bas been decreased froHl I :3'H to 
5'18 feet. 

The pipes in syphon No, 4 a.re made to the same size and constl'ucted in the bame way as 
described for syphon No.6. 

At 1'67 chains, reckoned from the original intake of syphon, there i51 the present illtake from 
reservoir No.2, at 15'92 chains expansion.joint. at 18·67 chains air-valve, at 22'27 chain" IIwn-hole, 
with cuver, at 26'72 chains s('our-vahe, at 35·32 chains air-valve, at 37'87 chains man.llOlf', with 
cover, alld at 41'87 chain~ scour·valve. From 25'17 to 28'16 chains. and from 39'')7 to -14'-1:7 
chains, the syphon is carl'ied on trestle-work, but especially is the lastnamed trestle-work pxcePd­
ingly weak, and St!eIllS ready to collapse at any time. rrhe maximum hydrostatic pres..;.ure is :36Ib .... 
per sq uare inch. 

On this syphon I counted 28 places where th<.l pipes had been leaking, and which had been 
attended to in the same way as described for ~yphon No.6. 

Syphon 1\'0. ~ has a length of about 354 tC'N, alld a water-head of 4'02 feet. The pil't'1'I here, 
as well :'s tlio:-e of syphons No.2 and No. I, are 2~ fep( in diameter, and are EOaid to ha\'p hePJI 
made of otpf'l pl<ltes one-eighth of an inch thick; they are. spigot and fi-lUeet pipes, and ollif'rwi ... C' 

constructed in a similar way as de~cribed for syphon No.6. 
At 255 chain,; there is a scour-valve, ami tht) ..;.ypholl is resting on tl'e!'tle-work from "-11 to 

3'19 chains. No break 01' leakage has, as yet, taken place in this syphon. The pipes Ilere hl-lve not 
the same corroded and blistered appearance as was the case for Nos. 4, 5, and 6 syphons. The 
lifetime of this syphon I should judge to be three or foUl' years. 

Syphon No.2 has a length of about 362 feet, and a waterhead of 5 feel, the pipes being of 
the same size, kind, and made of a similar kind of material as described for syphon No.3. 

At a distance of' 2-70 chains there is a scoul··vnlve, and the pipes are carried on high tl'f'-t1es 
from 1'79 to 3'25 cbains. 

There ha~ been one leakage on this syphon, near the intake, which has been packed by 111£>:ln .. 

(If au irun band; otherwil)e, these pipes have the saUle good appearance as de~cribed for s~pholl ~o. 
3, and I should a~so judge their lifetillie tu be I liree to four years. 

S.~phon No. I has" length of about 463 feet, and a waterhead of 5-80 feet, the pipes being in 
every way as described for syphoJl No.3. 

At 3'80 chains there is a scour-valve, and Ihe sypholJ is carried on trestle-work fj'OIU '2'60 to [) 26 
chuius. 

On this syphon I found three lrlakages, aTllI I was informed that it was about thl'pe 1I10nths 
sillee the first leakage took pla.ce; otherwise, the pipes of this syphon ha\'e IIPRl'ly t he ~all1e 
appearance as syphon !\o. 3. "VillI ('are, th ey ma.y , perhaps, last for three years. 

As it is asserted that syphons Nos. 1, 2, and 3 were made at the same time, and of' the sam 
kind of rn'H0l'ials a~ syphons Nos. 4,5, and 6, and, since it is obvious that the three lastnallt ed s)'pholls 
have suffered considerably more than the firstuallled, I thought it possible (though it i .. , pf'l'llllP~, 1I0t 

likely) that the water drawn into the race, between syphons Nos. 3 and 4, perhaps contained .. ome 
mineral 0)' organic acids, the presence of wLich might account for the ra.pid decay of SyphOUb K O~. 
6,5, and 4, and I tberefore took one sample of water from the Great Mussel Rde River, at Ihe 
intake, and another sample from the race in front of syphon No.6. The two samples of water were­
kept ill sealed bottles. alld I havE" handed them to the Secretary for Mines for the purppse uf ha\'iug 
the samples of water analysed. 

1 ant under the impression that it is only about ten years since the syphons were constrncted,. 
anu, 1I111ess the analysis shoulJ pro\'e a marked difference in the nature of the water taken in front 
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of syphon No. I,and the water drawn ill between syphon. Nos. 3 and 4, I think there can be only 
one of two reasons, or, perhaps, both combined, which is t.he cause of t.he short lifetime of the pipes 
in sypbons Nos. 6, .J, and 4; viz.:-

(I.) The steel plates used may have been of inferior quality; 
(2.) The coating of the pipes (which ought to bave been aspbalt, mixed with only a small 

percentage of coal tar, but which, I understand, was coal tar only) was, perhaps, 
carried out under difficult circumstances, as I believe the pipe-bathing was executed 
at the different sites of the syphons, and for these reasons it is possible that the 
coating has not been of a character suitable to prutect the pipes against chemical 
action. 

In accordance with what has been stated above, I beg to recommend that sy-phons Nos. 6, 0, 
and 4 should be removed . As the maximum hydrostatic pressure Ht the syphons In question is only 
361bs. per square inch, I therefore cannot see any reason for using steel, and I beg to recommend 
tbat the new syphons should be ordered of best rolled wrought-iron plates, of tough and ductile 
quality, of ultimate strength not. less than 55,000 per square inch, and that will elongate at 15 per 
cent., and reduce in sectional area 25 per ceJlt before fracture. 

In the Appendix attached to this Report I have stated, /'01' convenient reference, what diameter 
of pipes in the syphons it will be nece .. ary to employ under different conditions. 

Leaving syphons Nos. 3, 2, and lout of comideration, I shall apply myself only to the three lower 
syphons. But, before proceeding further, I shall use this opportunity, and state here that 1 under­
stand tbat a Tasmanian sta tute slui('e~head is equal to 24'168 (twenty~four one hundred sixty~eight 
thousandth part) cubic feet per minute, and, if I am under a mi5lconception, I beg to be corrected. 

I unclerstalld that the Mount Cameron Water~race was originally intended to carty 50 sluice­
heads, but I do 1Iot think the water-race at present is able to carry more than, say. -to to 45 s,uice­
heads. I gauged the water in the race in front of syphon No.6 on the 30tb July, and found 
19* slUice-heads running; 1 gauged in the ol1tlet box of syphon No.5 the next day, and found 
271 sluice-heads, and on the 1st instant I gauged in front of syphon No.4, and measured 41t 
sluice-heads; and 1 believe that 3 or 4 sluic~-heads more here would have sent the water ove)' the 
embankment in several places; but it is also quite easy to understand that the race, during, say, 10 
years' operations, may have silted up a few inche8. 

To be able to determine the be .. t way of renewing the three lower syphons, surveys of these 
should be made, dra wings for Hew syphOll!o' put in hand, and rhe follo\ying point .. should ue settlpd :-

With regard to syphon No. 6-
I. How f'lT this sy phon could be shortened in length by cal'I'ying the race forward on an 

embankment. 
2. 'Vhether this sypbon should be computed to carl'y 30 sluice-heads; or, 
3. Whether it would be less expensive to construct the syphon for a carrying capacity of 21 

sluice-heads only, and taking advantage of the water-head lost by tbe "drops' to be 
found at about 15 miles 71 chains, constructing a race which would be, more or less, 
2 miles 10 chains long, and which would carry the balance of tbe water from the 
inlet of syphon No.6 to reservoir No I, at the northern or lower end of the Mount 
Cameron 'Vater-race; or 

4. Whether it would be practicable to construct a small reservoir at tbe outlet of tbe syphon, 
the capacity of which needs to be only 126,000, in which case the syphon could be 
reduced to cat'ry only 7 sluice-heads. 

With regard t.o syphon No. 5-
1. To choose a more direct line than llsed for the existin~ syphon; and 
2. Whether this sypbon should be computed t.o carry 40 01' 45 sluice-heads. 

With regard to syphon No. 4-
1. To choose a more direct line fot syphon. 
2. Whether this syphon should he computed to carry 40 or 45 sluice-heads. 
3. To examine whether it would be less expensive to abandon the present smaH reservoir 

No.2, and regaining over ~ feet additional water· head for the working of the syphon, 
by which mea ns the diameter of pipe necessary will be considerably reduced, or to keep 
reservoir No.2, and eruploy laJ'gel' pip~s for syphon on aecoullt of reduced water-head. 
(See Appendix.) 

With a view of ascertaining whether it is practicable to increase the present supply to the 
Mount Cameron Water-race during the dry season, I examined:-

1. The Great Mussel Hoe River, above the intake to the race, but found tbere is no site fo .. 
dam or weir available. 

2. The Little 1\1 ussel Roe Rirer is at present drawn upon as a feeder for the Monnt Cameron 
'Vater-race; maximum supply drawn is stated to be J2 sluice-heads, and minimum at 
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3 sluice-heads. There are 2 or 3 places where a small concrete weir could be con­
structed for a comparatively sruall expenditure, but the body of water a weir would 
keep back would also be small; so this water-course is hardly available for storing 
purposes, but, as it is a perennial stream, it is important as a feeder, and its use in this 
capacity may be increased. 

At a distance of t to l miles up-stream from the present intake, 2 waterfalls, witbin about 50 
feet of each other, will be seen; the drops are 10 to 12 feet each. 

3. The Old ChulJ1 Creek i. also said to be perennial, and is not at prcsent drawn upon as a 
supply. Two apparently good sites were found here. 

The one is within a distance of about! mile up-stream from where fluming of the race crosses 
the creek; and this site would essentially be for an earthern darn, with a by-wash at one end. The 
length of the dam would possibly be about 150 feet, and greatest height about 20 to 25 feet. It 
seems as if a large body of water could be stored by such an embankment, as the fall of the creek 
immediately above this site seems smaJJ. 

The other site fimnd is about! mile further up-stream, and is decidedly a site for a concrete 
weir, as both the bottom and the side of the creek here are composed of solid rock (granite), and 
both bank. coming together leave an opening in width of only about 60 feet. 

The length of' the weir would probably be about 70 feet, ano greatest height about 20 feet, 
and while the ordinary flow of the stl'eam, after the reservoir had been filled, would be allowed to 
escape over a small by-wash, the configuration of the river banks is such, that the weir mu,:;t be 
designed to allow any flood coming down the creek to pass Over the weir in its entire length, 
Although the bed of the creek in this case seems to riBe quicker than at the site for the earthern 
d...m, yet it is evident a good storage will be found up-stream from the proposed site for weir, as the 
river banks here abruptly widen out, especially so to the western side. However, it is impo~sibJe 
for me to say for certain, until surveys have been made, and drawings prepared. which (if any) of' 
the 2 sites would be the more practicable to adopt, and whether the benefit derived frolll such 
impounding reservoir would warrant the expenses being incurred . 

.I am under obligation to Mr. Griffin, the Manager of the 1\fount Cameron Water-face, for 
although Le, at the lime of my visit, was uot in the best of' health, yet he ac(?ompanied me daily 
over the race, assisted me in every way, and gave me all possible informatioI1. 

In conclusion, I beg-to say that this temporary report has grown to a greater length than I 
intended it to be; but this has happened only by a desire to give you all possible information in my 
power on the subjects under review. 

I have the honour to be, 
Sir, 

Your obedient Servant, 

K. L. RAHBEK, M.IJan.Assoc.C.E. 

NOTE.-I have just received attached report from Mr. Wal·d. Although the report states that 
the water drawn between syphons Nos. 3 and 4 contains some dissolved carbonic acid, and a per­
ceptible amount of sulphuric acid, yet they seem to be in such small quantities that they probably 
could 1I0t wholly account for the rapid decay of syphon. Nos. 6, 5, and 4. 

K.L.R . 

• 

, 
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ApPENDIX. 

RETURN showing the Size of Pipes necessary to be used in the Sypiwns, under different 
conditions. as stated. 

Syphon No. 6.-Length assumed to he 3105 feet, and the workin:r water-head = 6'58 - 8°'° = 6'05 feet. 
Supplying 50 sluice-heads, diameter of pipe = 30 inches. 

" 40" ,,·=28 " 
" 30" ,, =25 J! 

" 20" ,,=22 " 
W aterhead, in this I 7 = 16 

case, only 4'21 ft. " " " " 
Syphon No. 5.-Length ."umed to he 4200 feet, and the working water-head = 15 feet - 7°'° = 13'95 

feet. 
Supplying 50 .Iuice-head., diameter of pipe = 'l:7 inches. 

" 40" ,,=25 " 
Syphon No. 4.-Length assumed to he 3730 feet, and the working water-head = 13'74 - 8°'. = 12'64 feet. 

Supplying 50 sluice-heads, diameter of pipe = 27 inches. 
J~ 40" ,,=25 " 

Syphon No. 4.-Length .ssumed to be 3618 feet, and the working water-head = (13'74 - 8'11) - 80,0= 5'18 
feet. 

Supplying 50 .Iuice-head., diameter of pipe = 32 inches. 
n 40" ,,=29 " 

Syphon No. 3.-Length assumed to he 354 feet, and the working water-head = 4'02 feet. 
. Supplying 50 sluice-heads, diameter of pipe = 23 inches. 

" 40" ,,= 21 " 
Syphon No. 2.-Length •• sumed to be 362 feet, and the working water-head = 0'00 feet. 

Supplying 50 sluice-head., diameter of pipe = 23 inche •. 
" 40" ,,= 21 " 

Syphon No. I.-Length assumed to he 463 feet, and the working water-head = 5'80 feet. 
Supplying 50 sluice-heads, diameter of pipe = 23 inches. 

" 40., ,,= 21 " 

Approximate Proportionate Cost of Pip .. of different Sizes, taking a Pipe with a diameter 
(If 36" as a unit. 

Diameter in Inches. 
36 
32 
30 
29 
28 
27 

Proportion. 
1 

86'2°'° 
81'00'0 
78'0°'° 
74'0°'° 
72'5% 

Diameter in Inches. 
25 
24 
23 
22 
21 
16 

Proportion. 
67'1°'° 
64'4°'° 
61'7°'° 
59'3°'. 
56'3°'. 
43'00'0 

Governmp-nt Laborataries, H ohart, 
23,.d August, 1900. 

DEAR SIR, 

THE samples of water received from you on the 18th instant, and stated to be from Mount Camero,.., 
Water-race, have been eXllmined, with results following :-

1. From channel at inlet of Syphon No.6. 
2. Fl'om intake of race from Great Mussel Roe RiveI'. 

1~otal Solid Matter ............ ..... ................... .......................... . 
Organic Matter, &c., lost on ignition of residue... . .................... . 
Total l\Iineral Matter ....................................................... .. 
ehlol'ine and ClJiorides ........................................................ . 

Grains 
No. I. 
8'8 
3'0 
5'8 
2'3 

per gallon. 
No.2. 

7'0 
2'4 
4'6 
2'2 

The residue~ f!'Om both waters were alkaline after ignition; the waters were neutral, even when 
concentrated. No. I contains more Of'ganic matter and dissolved carbonic acid, also a perceptible amonnt 
of sulphuric acid, probably as sulphate of iron, derived from the {lxidation of pyrites. 

Your. faithfully, 
W. F. WARD, Got'ernment Analyst. 

To the Secretary for Mines, Hobart. 

.JOHN VAIL, 
GOVERNMENT PRINTER, 'fASHA~U.. 
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Ri!: o 'VATER RAC~ . 

ines n. nrt nt 
Hobnrt 20th D C8 b r , l900 

, - Sir , 

In continuation of cy preliminary r810rt dnte 21th AU6u~t 

lISt , I have no .. the honor to lay bofore you the result a of the 

po nt urvey. , hlch , In Gccordanc with our instructions , 

were carried out d.urlnr, tho onths of Septecber and October last . 

From these surveyas t I1CCO II &"1,)' i 't' dl"a"l~CII , olx in 

n er , have been prellnred an of wMch :-

Dr w1ne 10 1 1111owI) the I rOI·osed S),phvn 0 6 . 
Do No 2 0 No u. 
Do 1'0 3 do 0 , . 

4 
o 5 

Do 
Do 
D o 6 

• ow. the propo e Reservoir on Old Chum Cro:K . 
aho 8 details ~or the R ·rvolr , and 

Is '" c; ne ru. Ian £howinC t, .1.0 litl' of R,.j ,r"volr 
with inlet n outlot r~~ 3 . 

All the drawlI~1I haye been mAde in _.~h 1 ree chloe that 

all essentIal d. t lIs can be clearly discerned, and I hall , 

therefore , only briefly 8X lain the des lenD . 

Syphon .0 6 r~ as d h s a length of ~917 feot and 

di~eter of 27 ir.c~. , . ~s arranGe=enta h ye been e f'or 

continuous gauGine of ' - at r , tlte wat r her.d workinL, the 

Yllhon haa beon l.A.ecreWlo fro ', . 6Z to • -in feet; the syphon will 

forward ~1 sluice he ds hlcb 1 on ure IIJ'I re U ira • 

It was found that the xllendUure which woul be IIBve 

by t.k1nc the syp on for carryine ca c1ty of 21 elu1ce hea 15 

onl , WOuld be 1 sa than the co t of eonstr'ctinc the alternat­

iTe race ~or a lenGth of about 2 miles 10 chains ~or th purpooe 

of carry1nc the balanco of w tor fro~ t~o inlet of syphon Too I) 

to Reoervoir No 1; neither woule it paJ to con truct a 11m 11 

Reseryo1r at the outlet of the II phon for the pur.olle of further 

reaueing the dia et r of the pipes . 

The syp on 1a prol'O .. to be de a. f'aucot an s~igot 

pipe of . inch thick • I . 11 t fl . 

All II bown on e are inc the flY on i. to h rtl burt 

in the Groun , partly envelo 

bel to ke p the iron ~ro the r tal influenc of h taoa h 1'0 



ana ir the work. are c ri out aa shewn on the urawinga th '1 
Z.\ 

eabankment in which the .y~hon i. b*riea ~ill be .el1 ar ine~ . 

l( where are the pipe. tu be laid on ru.cAe groh!1d . .0 provlaion 

haa been • ror expaneion Jo1nta aa the Yk 1 tion 1n the 

tem,per tur. ror the buried 1>1 ". will be only alight . and the 

ip a will not b subject to the hurtt'al e.uily crer::pinc on 

account or expanD1on . 

The inlet an outl"t as shown are to be oonatructed or 

cement-conor te . earth an stone work. and will be ahaolutely 

per n nt . A metWl1rinc cilaaber AWl b .en proYlciedi the car _ 

taker hen #lae.ing on hill daily tour or inspection notea down 

the water-~ev.l on t • cauCe rod . ana by conaultinc a table he 

ill learn how many aluice head are paallill6. can make hla 

arrangement a accor ingly . 

yphon No 6 a. proposed 1. to £ollow a etrai hter oourue then 

the existing one and haa 6 lenbth or ~120 rOot, a aiamater or 

27 inche. and ia ue or the t rilil and in t. 800 way aa 

nt10ned ror • )hon No 6. 

The water- eu« 1a lu.~O reet and Ita carryinC c paoity hau 

been computed to be 1 »14ice ead • • 

The 1nlet net outlot ar to b mail. or the. e permanent 

materi 1 as ror 'ayphon No 6 but it 1s not propoeed to make 

arranc8lnente here ror wat r measurement., fl.8 there 1s only Ii< 

ahort distance from the outlot of syphon 0 4 to inlet t, this 

syphon, and , aoreoyer. th configuration of the countrl would ~ 

the named works here aoewhat ex enaiY!! . 

yphon 0 4 1e own t be c rrie AlunB81cs the pres nt e~phon. 

and is vropoaea to be ade 

• ao kind and terial aD 

8 n 27 ,. _ 97 inch pip. or tho 

ntloned tor the two other s:rl'hona • 

'l'he length Q8 prOI)Oued 10 366:> reet , the w ter-h u ia 

11.65 ret amI 1 te carr int; cnl,nc ity i. cO"l:!puten at 47 sluice 

he l1.6 . 

Both the intake an outlet are prol'oe a to be nude in the 

e wayan or the Bume kind of teria1 as ment10ned ror 

YFbon To 6 . Trance nt ror w t r I1U1l1Burinc h s been e 

at tho intlo.Ae . 

'l'he 81phon as deaorlb d hore has be n d elr,n un er t e 

- - ..... 
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• .. 2 U .. ,_, tile , ........ beenoiF _ eu ftwa Cro •• 111 

'0 ........... &III ,. uSeUac =,11 Ro.onolr Wo a .. "_ 

&JIm' .... h r ... m 1'all w"e+" tw t_ worlriJW ~ tM 

t. aoutMan", tJan .. w. net af'tenl '0 _·b=.. ,. ~I 
lto.orTolr Jro I . ..c 1ft that .... tJao in'M. ter .JPJa" 110 " Will 

~o ,. be .. y" 1. 71 .!lalM atOllS 'lle pr .... ' .,,1Ift .. whero 

."Jaon. 

Two 01" tuee ·.rop.- .111 huo to .... onetruatod "t.oon 

tho pll"O.ont lntako or .lPhOll .. tJab DOW pI .... 8Btl tJao w.to,.. 

1M .. will t •• ,.o •• o tro. 11. 66 to.t to lIItou, 4 . 6 1' .. t , ..... on­

.equentl, tlao .'_tor ~ tho ."Un .Ul 11&.0 to bo 1.,.0 .. ed 

tr_ If lneu. to » la.Jao • • 

01. Ohua Creek RO •• lToir 

In ., ,lI"OU.lnar1 repo,.t I .. nUoned t1l&t '.0 .u.. on 

t.. Old eJa .. O~ w.r. 1'oane. aDd .Jaere I tJa~t it 11k.l, 

that wator .HlAl .... to .... wUJa .... e'as •• 
no tlmt .U. In unt + aUo u, .t,... tr_ wIlo ... tJao 

tu-
... 121 Reo. OPH ... 1t . 8ftd thl •• U. 1. 1'w _ ... tJaorn! I tJan 

ot~ .'t. ,. u .. t t al1e JaS~.,. up .t,..... ana .oul .... en­

tlall, to tor • oen.,..t ••• 1 • • 

~ .ary.,. wIlloJa 11& •• b.en carried out dlncl •• ed that tho 

1 ... 1' .Ito 1. b, tar tho b.tt.,. . and thl. 1. tho ,1,,0 aJaenOB 

anAl nhown .. tlao Sener&! plan (Drawln& No 6) 

D,. •• in& Wo .. ah ... oloarl, the .mb~nt . the R ••• ,..olr 

(.1th .,ul l.t .... ur ••• tor 0 •• 1'1 toot) , the ble- waah la 

uewn, ad .0 1. tlao ond ot the propo.ed Inlot Race trOll tlle 

Lt"Io uu..ol R .. R'.or , and tho bOC1Dnlns ot tho ORtlet Raa. 

ft1eh tONln"" &JI .. t i aU. tr .. tJae ...,..,lnotallt ..,t11as 

1' •• 11' in tJa ••• 1B Raao at tho beSIDning .t the tluaing wlalah 

earrl.. tJae 1"". o.er tlao Old Chu.. Cr.ek. 

~0lI" nup,lJ1DS tho R ••• ryolr •• do not onl, reI, upon tho 

Old CJaua Cro.k •• t.~t aroa o~ 6. 11 .,uar. all •• , but wo al .. 

«r ...... 1" ,... ,_ Llttl. ~ •• l R .. Rl.er . 

H.-lac ~'x .. tJa •• "0 t.r ~t 1 ~ • nuab.r .1' 

_0...... fou .. t ,_ tor 



lQ) . ~\ .... In all tile pi .. e.. ..ee p" .. 1l. abee wUIl .laJ' w .. 

I. 5004 t.r tJut ocma'ruot1eft ot .At'", •• t . Aa.1ton b 

Dr .. ~ Wo • I 4e not propo.o to p.t an, artltlclal pUddle all 

bUM 08Jltro ot tile _lum1r:JHJlt . b.t to pI ... a I tt tUok la,OI" 

ot -.eloeted mat.rlal- an tile tr.-& alopo ... 1==.dla'.l, UD40r 

tho ato •• pltoh1as .nd to. It dOWJl to • dopth ot at 1 ... , 4 t\ 

at tho teo ~ tJle trOllt-elopo . Ao the Jltea.M'olr, whllo \10 in8 

It . will ... ~o till •• with water , thOJl part17 -.ptled. thon 

till •• ~ain, ADd 00 oa, the wator- l .. ol .ill .Ofttl ..... 1' 

traY.l tip .. eI dna th. trent .l.p. UUl it 18 thor.toro •• oe ...... , 

to hayO thla .ell pr.teeted b, atoft. pltehlns to Saar. the 

!ho treat-a1opo 1. $ t. 1, 

the back a10p. 1. Ii to 1 till the 480 . 00 1 .. 01 troa whleh 

helSht It " •• 0 down with alIf. a to 1 and 10 protootod ., atOfte 

pitohing. 

On 3 dltt.ront plaoo. I had aur.e7a carried out tor tinains 

the beat .ito ter B,e-wuh, which la about tho .. at important 

work tor a Re.oryolr • Tbo placo oho.on tor tho B,.- Yuh i. 

• 0 .. 8 shain. to the weBt t~om ~he ••• torn ond ot the a.banka.nt 

!he matorial found in trial 1it8 .ua~ her. aho.ocl sood .oryloo­

able filling material , and all tho aaterial woed for tho 

embankment 1. to b. obtained trom hore . nat i. t onted 

-0010.tloa material- indicatee that that part of oseaYation 

whioh oont.ina dccom~08ed granite and cIa, aixed in ab .. t 

proportloll of 2 to 1 .hall be takon caro of Md applied. u 

qown. 

The .atensent are already mentioned i. 6. 12 .quare aile. 

and about 2/3 ot it. area eoftai.t. ot conglomerate reek eoyered 

with a thin la,er or dee03P06ed o0D61omerate with thiek .cru~ 

along the water ooura.e aDd on the hiS~ oountr,; the remainder 

ot the ~3 part .t tho ar •• i. compo.ed ot low ridge. with 

tairl, open .crub . 

If w. r.ekon that th. tlo.- oft traa thl. aatchment area 

during tbe he.yl •• t rain- at ora .. , amount to 360 eable r.et 

per aeeODcl per aquare alle then the ~lo-wa.h aheu1d be able to 

ro.eiye aDd .... rorth 360 X 6 . l~8&142 cubi. t •• , per ... and . 
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I also too~ ~ crOG - oct1on o~ a fIco in the Crepk; the area 

was found to be .JO . 6u square rect anu the water wae aid 

urin,; liuch arlo t(; ve tr~vell.d Itb ~ •• loclty of 7 

lIes lOll hour or s.y lOt feet l}.r aecona; th1v cwo Ie. aunt 

to Ij39 cubic f et ~ 

flooaa haQ been kno n . 

1cith of 50 feet. U ' 1 

. con but I was in£orme that heuyler 

The B~e- ~Gh as aeslaneu h u bottom 

slop a It to 1; Ita fall 1a 1 in 100, 

thta with a fe t .el'th of Via-tel' movlnc; c.own th B,jo-wu.h 

ill l),Ccelerkte the velociti/ to 12 . 6 fetit j)eT s cona . 1I( ~he 

B e- Gsh 11'111 b bl to send 1'1/1 2 22 cubic feet !,er 6occnCl . 

The are of the water-surf c e i& ix ai5~1 xi~. 1ka of 

t Reaer.oir hen wl1ter- l yel 1s in heieht with the BY0- wcah 

ie ~5 ac 1 rd 6 per Illl t e 01< foclty ill 1", , 5QO,30() cubic 1:. t . 

'1' e outlet pil)e 18 lal in e th or r . l .-4UO.'\,) and. wr.t.el· 

ly1n~ ceeper th n this • and which o n.e '0 2~7,OOO cubic tt , 
c611not be u"-a1'111 an th yail ble upply Is th refore 12 , 361;300 

cubic i'eet . 

hat th e.a oration ~ounta to L GO not know , but & uum­

ing it to amount to aal 9 inch a for the three arlo.t months , 

inches , th.ae tOl.ethor 11'111 

ount to 1 fClot . 

ho.e 12 inches high fla.hboarhti plactlu on the Bye- & h . when 

01;.t of th neWton whon hoavy 1:'looWl oan be oXI'ected; but 

during all other ee one the flLbhboard_ uet not be ueea . 

The 016 Chu Cr Ak i __ ~id to be perennial and to forward 

t lea t 2 eluie. he& & during the driest season. and from the 

Little u.sel Roe Ri.er "e ehouln alao obtain a cou,le of aluice 

he dB; th1a in conn otion with the stored 12 milllono cubic 

1:'0 t of' water in th Reeer.oir oulci tovo! any ehortv.Ce in the 

aup.l'ly trom the ·'f.i.in R C8 during even the cll'leot eea.. on . 

I understanu that there i_ a water-right ~rante( 1'0. 4 
in 

eluice eade fro the Old Chum Cre k and hich ia Aforce till 

1 06 . If' it 1s decided to con_truct tAe Resorvoir , it would 

perhupti , be boat to annul thi Grant by glY1nC a onetarl 

cocpenwatjon to the p rt) lnterestoa in lieu of ater-ri",:'1t . 
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at 1aat.JCl Cost a . 

Two estiaato in chilli' ara ntf-acheu heroto . 

The one called 18 ror £;.2 . 000 Imll. incl Ilea the rsst01"-

II ..... 
/:a.\ 

I1tion or all 6 81phon8 (or whlC ... . hO' ... ever. 'loll 1 . 2 , nd is will 

not require to be renewed tIll :3 or 4 yenra henc,,) . TJle esYl,h-

ons as de811$no uncer thin ell t ieate are equil'peo. 1111..1 water 

meanure B u~es in 2 plt.o.Cell nnu all the works are deaiened to 

be constructed or ~b olute permanent aateri&ls . 

Tho propos Reservoir on Old Ch:m Cr k (&~1 tel CObt 

bout £6.000) 18 also inclu( " . an the construction of this 

esenoi,. would probably IHit an end to the outcry ror wl1+er 

<:uring the ur:J s lions ror the (istrict /luppl1olt by tho' oant 

Cn=eron ater Raee . 

The esti:uate called R Is ror Flo , Z2b and includlls I.lso the 

restoration or 011 6 llYT,hons , but onl~ to be cCnfltructed of 

perish ble materlnlc 1s the CRIIO with the ,)re '1t works . 

Th~ Rellorvo!r on Old Chllln Creek 1s omit (I . 

In this cu£ the dilll:leter or Sn)hon '0 4 ht.. been increase 

£r~~ 27 inches to 33 inche bee use the water- he d working this 

Syphon h s n cabS rlly been decreased . 

The measurements nd e .. timated cost. tor the llart or the 

estimate culled -BubntltutinG- oln WOOQ~n fluminG Ith verman-

ent work,," arc ror the erea at purt r ' . J . Grirfln'& , 'unllLer 

or the ount Cameron ~ater R&ce . I huve eXlIl:llneo. r,.cc - embank-

lIentll that he haa constructeo of tlarth an Iltoneu in lieu of' 

collapsed wood n .flu:"1ing , WlC , in y o,inion, tho w(Jrlt coul 

not have been done better ror the amount of anA sp nt . 

I have . thereror • wltho t hesitation uael hlu mensure ant. 

and estimated coat ror these particular norks . 

I hfive the honor to be 

Sir , 

Your oh (.Ii .l'1t Serv nt , 

( ) • 1 • P < "tb ( 
. D"n ).. n .. .... . 

The "onorable inlllter ot 111 II , 

HODAP';' . 
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llr Griffin eXl'l(oineu toe , that if 

Reservoir could be oonstr~ctbu lith uuch ~ C~l ­

ucity , tha;.t he from that caule at obtnln 10 

sl i04 he~«8 for lJ weekn , all co~laint8 about 

IIcllrclt of tt r in 11<.1=lIr time ohld CAllse . 

101. 24 . 2 X 60 X ,X 7 X 13 - lO , 6l0 , MO 

cubic f t - 10 ~lulco h CUB for 15 weeks . 

The Ct lIu:1t J of the Ren. voir is 12,361,300 

cubic feet an b iues this arno"nt we reckon upon 

cettinG :from '10 , 000 to 1.;0 , 000 cub1c feet per 

al~ ac Mini un 1'101 in minimun tl~e fro~ 016 

hum ('r ele nd T.Htla unll~l Roe Rive"" , 

Accordincly the toratic cll •• &city of t~l "8iltlrvoir 

is good denl oro than 11. 1= It1tel~ I.n tid . 

By ra1uing the embhnY.l!! nt Ill' 8 1'0 t t'l.t 

storu[;e C8.j.bCit of the Re orvoir 1Iou1u Incroat;8 

!rOlll 12 million to 30 Million or parh ID;)O 111-

ion cubic feet , but this io surely not Y t needed 

for J'OLnt bill/IrOn '.'later Race . 
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01' maw gr •• "'I",lr 
.,a",.o", 

I •• Kate L " 

rer .lU 
... rllll_ 

.Uta 1. •• »6 .... las 
hhl' 416a S4a Yu .. ., , 

" be ao .... , .. B,. 
aI' WaH ou ,.. uo. 7 • rn ...... ' .. .}al 

( .... , 
J. .. » n. ,.Ir ...... J, 

»/& ..... at .. f'Na Be Yuta .776 au u II 
• rioJa eoU _ .,.r 
..... lilt at pert fir .... 
• lopo ..... w"ta srae. IIOf 3 7 

•• r 
et ...... li· 

_ fFwto al .... '*'1r •• ' * t'or hoi 
... ill 40 liB r .. , et 

Rao . fMOO 841 Yu ,/- 840 
~ .'ene. iB .1.· 

• la,Je1' at beU GIl et 
3/-..... a10,. U. 871 

! OR 10180 011 c: 
- lta1O .. JU paW tv ..... ,. ... 

l/a 3 p Bt. tMr. .....lJIa 'lOen",_ n I 
.alas ter ooner.t. 

1/6 .... JitolllftG 140 ell rcle 10 10 

C .... t COftCrete In.o1uc1tJlf; 
60/-M 99 

ot8ll0. .et 0 a 
bru_ .\oae. 100 8ea I • f/- 70 
-ua~ _h.1l 

III 1'1u 
aRd • pl.... 100 Sup t\ 

12- X U- "oato Dn 10lIl: • 80/-
)'.o'br1dse J.a 20/- Ii" 

• 
,I ea.8II0 iMll .1utll 
.... ,1 ... 1l Uti n .. , 18 tOBO &14 2N 
I Y •• eellar. !tea II 
~ .. atlns tor &ad Ialins 
... n 16· C. I.Plp •• 
en. ., .. lal • ",0 91p • 
• Uta. nap 
.......... p .. 1&1 f 
pi ...... , 12 n 101tfS 
I .t.... 1.· .1u1 .... &1 

elb 1 0 3 
lal 16- olal •• 

1 QO 
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Description of works uantltie& 

----------- -----~-
~ Strainers 
V lve tower 
8 old 42 lb r~116 each 
24 ' lr:n/; 
"' . I . . ork for fins 1 hill£.: 
tow6n~rectlon 5ay 
FootbridGe 
8 old 42 lb rails each 24 ' 
lonG 
• • 1 . ork for flneish1ng 
2 trestlell 
Erection ShY 
140 lin ft of light han~­
ratline; 
Timber work 

Cement concrete work for 
foundat ion of valve tower 
an bridGe - trestlsa . 
R~tainlng wall for ~but­
men t :for br1t\Ce anG" "II 
for the outlet .,li.e ana ~O 
cub ft of ou1:let race 
Excavation herefor an 
pudule 

Outlet Ruee 
Length say 

Inlet Rl.,ce from T.1ttle 
'usl3el Roe . 

Tot 1 1 ngth 3 . 36 miles 
First 2~ chains of race 
inclUdinG weir and measur. 
Ing chamber 
From 2~ chhine to 26~ . 23 

0 . 6 tons 
2 . .. ) 

0,( tons 

.:. 

140 lin n 
100 IIUp f't 

19 

02 cu ft 

':1 . 0 .... ileu 

chaine 240 . 33 chain 
or 7 chnins throu6h rock 

end boulders reckon 6xtr 7 
xtrQ excavations throuGh 

t 0 sarlCleb au 900 cu ft 
lIlIlbanklllent and conorete 
for tar-pine lTar ... ere r.reek 
say 
Cro6sine 4 emaIl cr6ek~ 
b~nt8, itching .&~ 

Total estimatea cost for ReservQir , 

-- ,-

Rut f, a C1 A ou nt 
- I 8 d 

£3 '.) 

£10 6 
£22 56 
t2b 26 

£10 6 

£22 22 
Ib 

.,~~ 7 
1:) 

~ I 

60/. (76 
8 8 7. 

£125 62 10 I) 1 

f'SO 

35/-,fi20 11 6 

£10 70 

2/- 90 

50 

12 112 216 

£6. 005 6 1 
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~--------------------'----------'.-----1~~--r-+-----------
D ~or1ptl~n of worka (1,11 .tit!., Rato f. a 

.. a a 
". I • IJ.>o 2'1- 1n cU-.et.",. 

• . 
ell t.hiem.1)5 .. £35 

or on zn? Ihl rt 1:S/- 1 96 1 

LD.#l Ln JoininG the 

Ipoa }.91? %/- r. 1 14 

-ltcli.vat in .fOT 8:,hoft n 

1'0 e b nt. g 1" 1/9 2M 4 g 

1 double IS- h.". J!!pe 

culvert. 9 

1 e.incl. Do ti 

Dra1nt1 iii ) 270 eu , D 1/6 1.0 I) 

1 cour 'flU., •• 1 all' 

T Ie a 1 
, 

hole "ah 

covar 36 2533 • 
• 

art. ork 27b cu ,nil 1/6 20 12 6 

C8 nt. concreto or 41) 70/- 107 10 

'1'1 tel' work 100 &:'i, f't 20/- 4 .. 
• C.l. Pipe 65 :rt 1ot'16 ] . n. tflne £16 20 

.J. worit .J" lbe 6d 16 I) 

.1. Collhrs It 

rll n crUll tur.t Bq dlil Ild 6 

t.on pttc!lin6 12 ,10/- 6 2~6 13 6 

Outlnt 

""artbl'lol'lt 130 Cll rcia 1/6 !J 15 

ent concrete work 3. ell -I~ 70/- 12P. 10 
35 

or "ork 100 a f't -;'0/- 1 
1 

ork 40 Iba 6d 1 

1tchine 3 IIq rda 10/- 1 () IJS 16 

Total lit I:'} :'} 
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D acrlpt1cn o~ work 

'11 . I. 1'1pe ::7- 1n die: still" 

sh 11 hleknellll 1/8w at 

£3b per ton 

r. illG an JOininG tbe 

pipell 

xcay t1ne tor Ii . hon 

~ rm1 8mb Ii.llio:8n t 

Dr 1na 

1 Do blc 18- At . W. 1'1 e 

culTsrt 

:5 no 
2 Air TalTa • • ~ llCour yal-

TeD <4 fan holes w1 t 

OOTar 

arthlllork 

C ent concrete '!fork 

1'1 8r worlt 

• C.I.Pipe 1 . teet 

.1. work (0 1nar,y) 

1 l/Z- . t . barll with 

thre ec::plete 

Stone pltobine 

Outlllt . 

thwork 

ant ooneTate wor~ 

her work 

ork 

tone H.chlnr, 

(.Ib J . 

(tuant1 Uell 

-'120 11n ~t 

-H2O 

~120 

"'00 cu tt 

It J 

ISb CU )'dO 

20 

100 au rt 
:5.1 

0 . 3 tONI 

279 lblS 

60 

eq )'00 

2.0 c 1U 

M 

100 • P t't 
1 

40 lbll 

3011 

'l'otnl, C t , 

II 5 

R",te 1. II d 

13/- 2676 

2/- 412 

1/'.) ~eo 10 

1/,. ~ 

9 

1.6 18 

20 

1/6 " 2 t> 

60/- 60 

ao/- ~ 5 

£16 16 

1/-

7/-

1/6 18 16 

&0/- 105 

?o/- 1 

fjd 1 

0 

362'1 

U6 

aunt 
II d 

10 

16 

~ 



T (1"\) -" '11 
2,,' 

SY'PItQ1: ifo 4 . . -
- -A ----

~serlr-tio~ of ~crkG tlttant1 tie. Rat oj L • .. 1 • a el 
I 

j i-....-

w.r. Pipe 27- In cl1aaeter 

I 
.... U thlekM" 1/8- AI 

,I a6 PM' ton 1466 lin t't 13/- usa & 
!I 
'I LQI.nc &l!Jd Jo1n1~ U.e 
I 

Z/-pip .. Mati 366 10 

lboll\'at1na tar alPMB &D4 

1'-onttD6 ~t aMI} 1/9 3&0 13 • 
lIiII"atu 340 en n 1/6 33 10 

a ktble l8" X. ,,.ptpe 

oulnrt ife a £9 18 

8 8111611' Do I 1'..6 12 . 

)1 air Tal". ! scour .al .... 

'I ~199 anel a !Ian Uoleswlth ooyer 1tl 1} 

I! 
I '.aka. 
II Aa pltt' a7Phon lfG 6 226 n f 

I Mel tor oxtnl 1'. 1. work 100 lb& 6tl 2 10 

7 . J . work 76 1/- ;\ 116 232 16 45 

2aUIS 
.u per 8)'phon o Q I , • I 11M I) 1~& I) 

'fetal Coat. t ... '\,6&9 8 13 
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" 
6 

6 ., 
8 

0 

11 

12 

13 

14 

15 

16 

17 

18 

U 

20 

Zl 

1 n 

U 

'-IS) , 

BeUlat" cost tfW atibatUuttl1G ?.4 oltt 
1'1ua1nsa "Ull peftl8!l1llftt werka. 

Descriptlon .~ WOrka 1. • cl 

Intaka ~ Ot'eat Iluasel Roe Rt.,'tr. 

Bn inlot and 80 lin JCl& o:r old tll.B1D6 to 

be a betttuted with eaba~a of eanb 

atonea l.68 9 

IJ"O'lt f'llm1ne on n't1f trtllstlea IJa 14 

Do U 

Conduit bank 1 

Iron f'l 1 tm alt" tr •• tl.e 167 1 

artll at cae nte 109 11 f 

Do U 19 

Con uit bank 39 9 6 

Do 69 8 ~ 

"ilarth lmd atone enbankaenh e 17 

Iran ~1u=i~ on new trestles 102 8 6 

Earth atone b ent 12? 1 

Do 171 11 j5 

Do 94 11) 6 

Do!sd' It bank and autti!l(; <f8 ., 6 

0 111 ~ 

Do M 18 

~arr.h and atoUf) .11Ib~t 81 11 6 

Dc 66 

Do 66 a 
Do 78 2 

a38 I) 

All ear In at1rnat. tor 01 Ch Re.snoir 

~o connect Caa0a4e Or ok w1th a1n Rac .. aa 
Iron 1 inc and new t-rltatles,Old Ch1U'll Brett 

L 

U.461 

• • 

IS 

6 6 



DeBeri tSon ot \'Iorlta 

01 hu reek Reaervoir 

Syphon c G 

8 phon o 6 

Sy hen 04 

b Utut.lng &4 old '1100 1"l In611 

1th II ent wor f' 

In to " 18 Ni t1 S;.< hon 'OIl I , ? 

renew cI 

Ro r airing 

l' le, one, eOl!l:!lt:;..'1 1 c at lon with 01 Ch 

ere k Rell n011" 

ani.ion an OVI!Il"ae r'!1lG 

I. 

--
6000 

26 

:5847 

:5b~!) 

( D) K . !.Ruhb 
2O/1tl/l 00 

s 
-
16 

13 

1.1 

Z 

,; 

• 

J. 0 t 
d t /I d 

1 

3 

:5 

6 1 77~J • .1 

... 00 

M) 

'ib 

I~ 

f.?1 , 604 1 



~5t!mAt~ in Chtef n. 

The pipes 1n $1P ona os 6,5, anrt to be made to the Bame el~e 

(exoept S1phon 0 4. hioh w111 be .... 1n dim,,) aa!118 ktJl«. and 81\!1llar 

material aa =entioned der e~t1 to 

ut the IIJpbol'ls are to be 11160611 on fl16. 61"8 on t IS surface or the 

ground, an the Inlet and outlet to be e or timber s!c11aT to the 

exi.tine onee, 6n DO arrangements are as e tor the aeaaur~8nt ot 

1I'lltelO. The eoat of the '"PO od Reservoir 18 0 ltr.aG. in t.hill 

nt.i t~. 

D acrlpt!on or ork~ 

lald on aleeper •• Jolned,f'tt d 

otc 

Inlet and outlet or tl ar an 

I! 

- -

til ?o9l? tfl" 

with al "j\ 1.,0& 

2:!.OO 

n COUGar)' 

lliO 

th 4120 tt 

1 id on Bleoler8,Jo1ned,ritte 

val""JI etc 

Inlet an outlet ot t1 or and 

SyphOn 

. I.Pl 418 ~. in al~.tor.lene 

141d on aleejors.Joined. rltt~ 

val.,ea eto 

Inlet a~ outlet ot tl er.ine 

~ "drOps- an neCe8SaT5 earthw 

all all 

3400 

nDCe&IUU'Y 

150 

t>l 3 o rtf 
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