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With reference to peragraph 4 of my GGBPﬂtch

A No.£40 of .the 12th Nune last, I now have ihe honour
7/

-~ to forwerd a report & the Commissioncr of Public Vorks °
on the

proposed concession on the Tene m.ver to Mr.W.P.

J.Fawcus, and a linute by the Director of “Public Works /-

ol the same eubjeét.« - 5

B )

. 2. "WePther Mr.Villiams or X T.Watts have parsonaliy d
%, S

visited t,hé’ Pena River and epe'?f-ts in consequence

nch.ttt.edl,/ suffer from 1nsuf‘fioient date, but though
t)}cy diffar-"ﬁery widelyﬂ in their estimation of the -
volule of water which will have, to be dealt with-PO!‘ ) !

diem, they zrree m thinking, Mr.Vatts more empﬁatically
than “ln Mlliamn, that the sluices nroposed by
. HriPawcus \\!}1 be <Mt(- Inadequnte for the purpose for

A»_,_‘lt“v they r'e_in‘t,emled. it would alro seem to-be very

\
|
|
:
!
ngnbtrul I£ the floode of a river flowing through meny: - |
nl‘tﬁg! oitunted near the mouth, below the flooded :u"or‘.r j

e . ! ‘

\\ 3 eh ) . v :
b L g - FBIN R qvcm('rm
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"llu of flat country cen be efficiently controlled by

oF BTATE .




“4 l‘j" ol \'f,
Porsel oF these roports,

‘Oncesa&dn ahouldhgranted before a careful examina mn

has been made of the var‘ying conditlons of the Tana
River, over a consiﬁerable period of time, by & compgtent.-
Eng;@eer. i . “ : ) e

4. The grave objections to the institution of a o
scheme fornulated on insufficient data. ar&»ﬁufﬂo‘i‘eﬁl.r’

g

emphasized 1n the reports underéo“lﬁc&. . G

absence of H.E. the Governor)
B g .



% ! Recl Neait?
3y sir, B e pc 9 MR 08 i
Ve 1 have the )u)nur u ornﬂ ® Minute inquadruplicate
\ on Mr, M' ﬁrwd oulon on the !nu River, and

\ to ixvite your sttemtion to the Misute by ﬂu Mroctor
¢ ¥
of "l'kl' e . 3

Hop.

A

8 In Irrigatioen ”ttonl. in future, I assume that
ﬂ&,*onounbh tﬁoﬁcmtlsm«r of bnu and myself will
always work hand in hul-- the forner being responsidle
for water rates, and’ 311 qnostio rq,;aruag the land
trrigated, the uttqé buu uloMlno for the
hdnorsag Proamc. '

3. !Mn are aonnx methods of &I{nur rates
vith whioh I s mvermt. xn 8 new country, however

the best ey »4, u. where water is plentiful, is teo

ouh: land quo«l the irrigated tracts,

g the y.w.n.vvnu this Euhancement, By this
% mnt 8lone deal with she aistridution
of 'the T $16n0 botac in otargo efthe

Hosd Works &'farge Sluses. Whers "m ouble fook of
vater has to be cared tor. this systes weuld ut M and

means

Pu¥W.D. Engineors would have to distribute the water,

The Sesrettry to the Aduinistragion,

& NALROBIL, |
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% an placed st grest dissdwsngace &n oritie

8834ng she proposnls mads b Hr.Pawsus by not havéng

yot visised she Tana Riwer; and by hawing no lengitu~

dinnd and eross muom of this River and she flooded
8res dafore na. . .

8. Twm Countries with ltrge Drainage
Areas w ) the flo0d euohnrgo of s river,

A saleulatad sron the lengikudinal - oross seetions,

i3 nevar maanl.y rolied omg baowso $he eross section
is as a rule too snall %0 earry umvnm. $he sure
plus of which spills ever the bnﬂm on one or both sides,
shus subnerging large sreas of ladd. aneh rivers usunl-
1y have their banks and beds sisaasod sbovd ite 2ove

of the suresunding sountry~ [ wide #he teldowing trpioal

i
o



Ay B = the Banks of the river,
CeDeB. - the Cross Sestion of the waser in ‘Normal times

B8 g the uja 1iable $0 be subnerced from water spil-

I:l' ) ling over from the channel,
3. 2o calculate the Flood Bissharge therefors in
flooded arsas the sise of the Brainsge Area and the refipe
£3l1l, are the main factors which do;cm.'.no ity not the
Cross Section of the river, and I knew of four Pormulse
which are used for this caleuladfonss

I. Dickens®

Ryves
k D-6X v/ 2.

- the discharce in cubies feet -ar ninnte.
- she Drainage Area in SquAre ailesg,
8 constant - 480 within 18 niles of the ses
- 58848 batwoon 15 & 100 _dew 88

: \ ' ha lls
¢, | =08 fek Anited aress mear M‘




N 65,491, Moo, 000 diemo
v ) s Burges' ’ 5 TR TR
‘£ £2, 036, 8fs, 000
[’ y Byves i - 6183858005000 4y s 09
- By Dickens® Pormula - 8,850,000 cubic fte per 1: [M/
e)
+ Burges' =, - 768,000 TR A
T
o Ryves® -, . - 71800 TENTRS

graat if this statement is correcte

not hbwever got it With se. It gives less results .

than Diskena's I% wad the Pormuls used by Bire WeGaistin
tn ca;niﬁy* Ane 1004 discharge of the mile at the
Ripén pallB: 1 ' _ '

Ap‘plly‘i_'n:‘mih!“o, firat three Pormulae to the flood
discharge of the mio;l)ruimgo Area of the ®ana River

Ceen LG ‘
vis: 41500 sq. wilgs wh obtain ihe following results:-

By Dickeng® Permula - 806,496,000,000 cubic ft. per

" As however the Drainage Area belew Hargase is

said to beurainless the above diseharces must be far too

4. Assuning that the discharge of the river at

its n@ha is due to the Drainage Area, of 9480 Square

miles, then the flood discharge at Hargase is -
By Dickena' Pormula Q - 793,000 cubie Pt. per uon‘
» Burgea' «do, Q - 585,000 " ’ 0w

» Ryves -d0o. 1-801,000 ,, 4 4s

This DeAs is however ingorrect

because Port-Hall is showr several
miles out of place on the present faps.
It 1s all however that I hpve to fo one




Assuming the least result as the correct one,
we havei- v
D - 301,000 cubic feet per seconde
p =18,060,000 , , minute
D -1,085,600,000 , , hour
D -26,008,400,000 , , dieme’
@o f£ind the * runm off ® of the rainm £a1) which

gives this dischargel=

Cubic feet. Coeffte §9¢l113!‘ - P
26,008 ,400,000 - 2,325,800 x 9480 x X ( dtrenes of rain

>

2T han)
therefore X - 1,24 1inches of rt\tn&} orf diém as the

® pun off ". Therefore the nax;nu flooded Mscharze
is duo to a ® run off " of 1.24 imches q,f rainfalle
"

Even supposing the ground to be ‘thofsuchly saturaded the
* pun off ® would probably not be more than 40 per cent
of the nctd#d rainfall, and therefors I assume the pos-
sibilities of 3~

(a) a rainfall of 3.12 inches in a day civing

(b) & ® run off "of 1l.24 =do= , ( approxe)

This is not teoe heavy a ralnfnll So assune,

bseagae one na gpomsoive a much heavier mwv or rain—
£all shin ’!hu on Mount Kenla and its vicinitye
b. In Isdis, in parts where only 30 to 40 inches
of rafs fall_gnnually, * ® run off ® of oms inch per
*_ 1s bﬂn assuned, when cnloulating the st=- °
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% : TS, G
, mtagoa.mc alse 6f Waste weirs for ’.ﬁiﬁz for ™o
waser supplies or jrrigotion manosa and oven with
" ghis large allowanao tf\l!‘vm . “M' m,‘ - ,:
1gams ssleulnBes. the flo0d Aiseharce gron soeﬂo!\a oC i

tho river st W 40 b s.m.obo 000 eudbic toot

per diem or the assumptiod ghat She ® pun off ® &8 eﬁ'

.10 inches per diese gn my opinton 4his 48 far to0

! low AD assumpbion 1B a tropical Gountrye IB ny eﬂ.s&ﬂ

"n%
ne has not nade nis caleulasien ot ® sound basise ﬂ" ‘

give he anount of woter which would geach the rivf“ .
#his utu |
-4

and be available for storste in a bad yours"
un quanﬂ.ﬂ' of

the no'hoa wsed for ool culating @

waser to b8 stored ip BB arsificial reservoire tn £

ing out Hhe f100d4 diseharce of a River %he Poml;('

e O
nave used are 1 beldeve ghe gorrech onode

.
Wwe therafore have e Gubic £-et per die
Lk .

L By BY caleulation vy Bvves Pornula Q )m.non.mo.mo

>
‘ s Hre Willians® galculation Q= n,m,gm,gm

asfrorance [ © ’Epw“o‘f‘,‘f?)@

Mr.Willians calculates the aischargs ot Merifano o8

praet.ioallg thn sane A8 that at Rarcaso therefore if his

bout 1.500.(\00 cubic feet

k:ge 7 of his report % pare ity
~ Won that pagoe




) '“"mtov por Ll
That a great du!otuoutu{uhd-(“'“m”'
ratien i» %GL rsnr in sravelling the long distance
of a practieally ntnnt seuntry, 15 ovidemt, vut that’
such an amount as,this can disappesr is past my belief.

1 therefore think that the floed dissharce st Merifamo

is much grester than Mp. Williams suppeses, sad I m
mot be surprised if it were doudles If my view is "’“

Xhen tho Sluices as proposed by &'.'m £ ( of thete *

mh And dimensions I have ne knewledge) = Will de oven -

mtnutﬁohnt thas ..unwn and Shay
,yﬂ‘!‘;h aseless for the purpose for which they sre is-
tonded, and vill not fully pretest the fleeded aret.
. The Oompany's mensy will therefere be thrown sway, and th
present Channel will be damaged, because nothing is sadd 7
of the *’h of the soil en whieh $he Sluices are e b
“ ;,;W. and it is probadly very friable, or elsa &hS
2“ .W would sot have so easily ghanged its Sourse,

»1' ma the Belasemi Oanal vas Sospaned and ine

. e £
proved. 5
. :umn,n1mn'nm(.mvu'§
olhuropon-nmll)qkm*'q‘t
them, and to give further evidande of Ve Anﬁuu -u-

asy be dome by 111 eonsidered Manu pr W ant =

Esbanksents, 1 append an extraet from ?bncr M of “

-

© . 28/11/07 giving the views of HyHa Bir. pancelot h
o
\I,Bol.!. 1.0s8. the present Lieu} Governbr of -u\-n \

fﬁ"."I

ol




. == J4L :j‘I

sssumption is cerreet, then 285,808,400,000 subdic foot

of water per diem are lost betweea Hargase htnd Merifame.
m:'i(.gn.t deal of the water is lest— ( due te evapo-
ratien jl‘%ﬁ'{lo river in Sravelliag the lomg distanse
of a practieally rainless souatry, 1= ovident, dut that
such an asount as this cap disaprear is -ast my velief.

1 therafore think that the flood discharre st Merifame

{s much greater thas Mp. Villisms Bu peses, and I shesld .

pot be surprised if it were deuwdle. If my view is cerres

then the Sluices &s propossd ,"; m'.“a - ( of ‘thotr
style and dimensions [ have mne knowledze) - will be "K..
more insuffieient tham Mp.Willisms n~,-on;, and they
wvill be useless for the purpese for wiigh they are ims=
tended, and vill mot fully preteet the M ares.
The Company's memey vill therefere de throwa away, and 1t
present a.\.nnu'nn be damagzed, decsuse mothing is s2id
of the nature of the seil er vhieh She Blgilces are Vo be
founded, and 1t ia predadly very friabdle, or slpe 2O
sana River vould mel have »e Naily shanged 1ls weursy,
as 1t 414 wham the Welusemi Aanal vas deerened and im-
proved.,
6. 1 think Mp, Vi) lisms® views ( on pages 7 %o §
‘o his Teport - marked A ) are very seund, and [ surrert
them, snd te give further svidemee of the drainage whieh
may be dome by 11l considered Prejecia for Sluleecas and
Esbankments, 1 append an extraet I’rc‘-i..yloaOQr ’u.l
89/11/07 giving the views of H.Ha Sir. pancelet are

"HebeB.T, 1.0.8. the present Liews GevernOv of pasters




(7) 343

mwu (Aun who has lived for over ¥ yoars in »
W'&m such Enbankments have Been érested on s
larger 8#8le than prodably anywhere slse ia the Worle,
and vhoss authority sust sarry rreat weighg,
L 8ir baneslot however omits ene method of umd's
u;g r!vora which has bu:‘;“onalu‘lv on the Indus in
Seinds; and wh!ch has been 1)s neans of saving tha m"’
betwean mn&";na Balushistan fren floeds. By 1his method
the great ® Kusmors Bund ® ( =arthen _~m ) has haan cOn B
trueted pu&&‘ to the River for 100 milag or rere up
one side of it. In the Nam \\.-r;a are Klul" to let out
any water (which may bdef{due to any reinfall on the Yand
.“‘o ) inte tho Fiver whor floods sudaids. Gm{¥he afder
side of the rivar there sre mp h;t- And the lamd is
flooded ’Z:..n!. and s highly oultivetad by neans of
® Poundastol cannls, whish ean only ha used tr floed
tines.
8. APPIying this aglhod 1o th~ Tana 1 would advo.
cate -

(1) EBrecting an Bagthen b carnllel te tre river
and § & nils away frem it am the Bout) side ‘rem Merifame

to Ngno « say 80 miles long.

M“ﬂ. nu.u A8 he Bam on the Bouth nice
;ﬁm- vese.
;r.,;?‘;MM&A Bov Thanne) sennsoting up the Pwmaps

3"53&- Hgso 8 the seaw ( points A and R on ar. s SEEP.

ap )




,utﬂo!.ont to discharge sll the waser vhieh ﬁ- Itvw

/
[ -

4

7o i ‘L“;i

7

u-u. ; §

t!u 10«!‘ :
o
ﬁ)-lwm the Ohanrel between mgao and Oharras

botna Igao and the sea gannot carry, if

( V) 1mproving thé Ohannel between Oharra sad Mt.

(Y1) Using D:Mgoru at all the momths of the river

so as to keep the openings in the sandbanks free.

(V1I)Planting up the sandbanks with Casuarina Trees
haet

to prevent sand blows and as & fuel reserve.

(V111) Proteeting the banks of the ghannels threugh
the sandbanks by roughly made hurdles or grass mats.
i ( 1x) !he whole questien \0 be gone inte by an
aduury permanent Tana River Oemservancy Board vﬂh the

—

Provincial Commissioner as Chairman, the M‘.‘t

R

ltqumor. Executive Engineer, and am O“W of B

-Epnl q:m to be the Official pembers, and l‘-‘"\?

ones wbo have interests mnaar the River to be sddede

(X) The Board to send its report te the Ocamissic
o! lnu.Publio Works who after ornsudtimg She »
bt!l tho Commissioner of Lands, would nihe# She Scb
Nﬂn Gonrnnus.
”, 4 }A;f)x.".m"' ..n of thase viLUIF Mlseve  °
""ﬁnthtuury and :
bborimints 08 Deth ,
I an m in ‘Tavour of, bagause & wsually & faflu
vlu thé disastrous results of constructing thew e Qﬂ}

prove ;

!lu«.
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) l“h ratormo to m’fu‘u “u‘“ »
] 'manis npoﬁ. . Whink that the Slufces
44 siggested by Mr.Pawous ‘\'ﬂ‘l be of practical usey sl
a8 they are far too small I think they nay de hl!i; 1 do
not believe in tinkering with s big river 1like the Iana,
and 1 should like to see all waterways in this Protecto-
rate Jnationaluod; If however Government onnnot At pre=
sent do this, then should this Company be nrensred to
take up the drainage of the whole flooded area on the
1ines whieh 1 have dndicated, ' have no objestionr to it
doing so subjact to ihe followinz safeguardsie
i (a) That twe work sheuld not he semmensed untid
! the plans and Estimates haves )ou passed by m‘-\
on the advige of the Beard, the Renoursdle the Comsissione
of Lands and the Commimeionar € FP,W,Dy
(b) That the work pshould bda sud ‘ected So irsped-

tion guring construction by the Kxssutive Enginmeer who
should dring any shortcomings before the Roard, whe

would either take action, or report the case te the Com

|
|
|

‘/missionor of P.W.D. for orders.

i : ( 6) T™hat the carrying out of these works should
lonly give the Coapany Water rights sufficisnt to irrie
gate their pronerty 1f nigeasary.

(gpu Govermment should contribute towards tle '

Ty i
T apitat ewpenditure. (
T
(& ) Tha' the works om sompletiorn should de inge
i pected and passed by the Cemmissioner F.W.D. bdefore the

Government §rant gan be drawn, /

L/ |




;;‘:"‘: (£) That the Haintenenge of %ho Works should be
plased u:—tﬁ?\”;gla of the Board she cost being defyayed
by Govarnnent unless & Oess which should be levied on

all parties bonefitting by the Works as a "River Son-

servancy Cess® proves sufficient for the purroseés

e If my views are not scsented then 1 advise the

adoption of the suggestions br Mr, Williams with the
_aqdition of & olause (B) vise ® wngg the works propescd
® py Mr. Pawous may not bs commenced until $he rlans
" &c, for the slﬁiosa,'ng& othar Projects suggested by
4 " $hat Gangleman are passed by tha Gonmissioner « P92
18, As 1t will take somp yoaxs pefore the flooded
Arag;‘p free froa uotng subnorged l.ﬂknuy for cetten
cultivation I throw out the following suggestion for its
4 gultivatior. In Sybhet and ;:?A;rr( two Pistriets of
Assam a certain variety of rice is sown before the {loods
rise, the c¥Bps grov, ﬁoy ripan before tha floods subside
nﬁ ars xipag roaped by men in beats. Would this methed
If*'“h pﬂotlcablo on the Tapa? and is it worth tryimg? A
nnial erop of a differest kind of rise is crowm in
these Distriots on tho same 1and in the oold weather
when theyecars ne nooas, and the land is assennsd s

TS -
doubled crepped”. e

10 0 . s e
‘ (A e cxé.« frenm Qs ¢ -~




~ e

: VA !Aikﬁﬁtx l!tpi’ﬁb:::.:ziggﬂil?thn Libut:unﬁt Govore .Jt' |

’IM spesch was M,o ulwor 40 the raﬁﬁt tor F-loc- l

' tion against floods 5 ALY evuten of cnbAHIIQU‘Io | P T LR
Honour replied as follouat= ° You next ask for & sys=—

tem of embanknents %O pratoct you from floods and weirs.

T think you suust meud 8L11C0=gnt03, for weirs would
perhaps be inconsistent with nholding back the flood
sufficiently o 1ei (n the silt, but the amount of all
the silt which yoﬂ could et throuch sluices in your
embankment wou{d pe as mothinz te what rou now get. 1
have seen much of these riwer amhanknent, ~nd nm by

po neans conving 4 of sheir being sound projectise Thet
they otton - oven gonerally - oon!er. a very great
Suiuxe 1nnodinte benof1$ 1 A fr;%#to sonfess, but this
is generally at the ooet of very grar* frture loas,
Thevy stop the process of raisire the Y-rd whieh 18
othervise continually coing on, and hred aff the ferti-
1ising @#4lt %o 8 largh svtent, if not - ntipely. The
result is that in iime tho river hed hedcass higher
than the protacted lamds, which then Lcoome water log=
ged and unheal¥y and uselesse I believc the hetier oTie

nion is at prngent against emhanknents, put th~ question

is largely one of datnil and a halanes of sorreapond—

ing advantages and disadvantapges as recnrdn anoh BSehemo.

The ~xpanse ok construction and maintenance of |h3ao A
&

works has alsio to be considered. 1 nm wtxll.! ta have

an enquiry Q’Mo. ard 1 shall keep an .’ miné “l 4

ses the resylts of that enquiry”s 4
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o Hﬁ#Nyﬂm

Re Mr.Fuawcus’s application for land on i&he

4 Tana River.

Commisgigper of Pub;.i" Works,

t i3 airficult at tin- presey

<6

the proposals I'or works ol JdeVelORl

15 tle {ile to hant is an incout .-’

rno particulAars A3 to UL.e engin-€r ¥
SuRgeste 1 scrl beyoni an a !
LWilliams Lo 4 proposal t ALY, r
Lile ban.oned rvi 142 o] rovi oL,
sluices or opening or clcs the waterw

Presuuwably Np.Fawcus

these proposa’s in some 1=
o

would not be in a position to remars

Howeer th- proposal, =ven 1n
is nere presented to us, afppears
r-gulation o1 1'loous aicng
cl' a z‘h@:‘ tloAing thrcug! eTy
erficiently wAn4agedt by Works below
only by cuntro.
question. A8 A schwike lor U

nothing approacles, «ither 1o

r I'Tom U< pPOrmANENce Cl results Al

maintenance charges, tle p

thie higher parts of the river bas:n

to convert i s:urt period of heavy flood ir

period or (couparatively) slightly Increase f

do@s tlio 4 forestat n I ¥ X &
C AI'R g

upor

)

4w,



5 7 o
b0, AR Bty 4 s < %y v ¥
) b o Wt Ix

of widely dif‘ﬂéﬁn@ r‘a;inga’li‘, But it divectly rm#uo‘ds ths

solume of water redching t,ha river. Purther proteécticr

1s T re obtained

f'rom jnundation of the lower reaches

by improving tie discharge oI ULE river, nct anly at ta
icoutn, though that ¢ COUT'S zreat in an AL
«
along the w~hoic cour ) I} L1
® =i not only by resulating Ui «1 it G
. the river by treatment of its banks, 3 by
securing unirormity of depth and slope vy t ytauent
the river bed. Yorks may rurtiier be 1nstltuled t.obe
-
the banks lor incliuding £looud waters IT a-.ying .
adjacent, or Lor only sup , )
thie guantities of dea‘wr" 1 ¢
? 4
¥ - ~)

operations. Under these circ tas

certain that there will, 1n =& climat s,

adslt Wy saler

periods when it is not cnly unneceasa

to the adjscent lands, "Jt ar=n 1L W




'.f."msulaw f'loous from the hi

] ” i w .
2 - i by .
@
y 20 :&' i
&

as otherwise 1 found.ew accw:ulate.‘- hind

at such a r'é.t;_fe\-'as tg soon render the latter useldss for

the purpose for which it was srected.
Tt s more tian probable that Ior trie most ecC nowical

and efficient control of such a river as the Tana,

considered both as a Waterway [OU commerce and as an
Nir‘rightion stream, all the above e ysures, o r witu
a.na.l;?a.bion on certain stretches, would be eI yed 1T
4 great or less degree and ir soife poption or
the river’s course. The best method for 11D vt
in ~ case of tilis sort, 1is j;n or the wost X
t at sl

engineering problems, and 1t is probable thz

thiree y&ars’ minute %fé conditicns pre

out the basin would b required to enal

L sound decision on the scheireé.

station at Korckoro and its conncction Wi

telegraph will be ol the greatest i studying floods

oni the river. I hav- spoken #ith Wr.Read

ago struck the river at Kinakoibe an it tr 1 t
t 8

WU e reme t ¢ =

its source, ana [TOL W

he does not hold out muck Aope

™
—
w
&

‘sydsem, Un;ort\mat,e y it = w.at poart o
‘ i *" made oi Lie 1’ w- I s * st.
é!‘e is, T constt-r, L 'y atrohgest .l o0

gh engineering point of w < peEr™tting ;

institution o.f' ill-considered attempts at 1 wliation a

]

!
on« or tvo pgints on Yhe course 6f o streas syQh & We

Pana.  Work of this patyre should® be @ State meagure sclaly,
3

and should only be undertaken after pfolonggd apll Carel h.,‘

v -\udy

"v*‘ﬂ " R ¢ ‘ n’/k)




the stream and throughout the entire basin.
The suggested expenditure of £.45,000 spread over
seven years would in my opinion be quite useless in

any useful improvement in the conditions

lower résches of the river and in any case

tnéru are serious ,ebjcctlons ta the 1nst1hut10n of

- ;.‘m ~es near the rouths of tidzu rlvers. ‘There are
nurerous instanees on record wheressuch action/ has®

. produced permanent da.ma.gu to rivers which has not evén

been undode by the entire demodition of Uiy works in

question.

*\'— W, McGregor foss. -

Director of Publicilerks. ek




My, Antrobus.
1

2

Mr. CO!E.
Sir €. Lucas.

Sir F. %{npwuml. b\ , W.‘ {f/? e

Mr. Chyrchill. -,
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The Ear%t o Elgin. 7/ L /”/‘/




