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!!YDROR'lWER DIVISION, MINISTRY OF ENERGY & NATURAL RESO��

E. L. Lee
Chief Hydropower Engineer (<lg)

1.0 .!nt_rodu�f:!o_n 

the volume of work wider the supervis.ion of the 

Hydropower Divis ion was ·steadily increasing from the formation 

of the Division in 1972 to 1974. But, -:\fter tha end of 1974 

the volume of work under the control of the Divi�ion d�raased 

gteadily mainly because of the fact th�t the Upper Mazaruni 

Project was put under the supervision of the Upper Mazaruni 

Development Authority in 1975 an,d bec:=1.use all of the Hydro­

power Engineers were seconded to work for the Upper 

M�z�runi Development Authority in 1976. 

The Upper M�zaruni Project is the largest ;:md most 

import'Ult hydro-electric scheme in Guyana, hence priority 

wa, g�ven to thi s projE?Ct. 

� .O · Projects

1) C losure of Tumatumari Dnlll (1975).

11) Consolid-"\tion of Tumatumari Dam 1976

111) Ul?�er M�z�runi Project - Geophysical investig�ti�s

of the Kurupung Hydropower pl.:,.nt �rea -'\lld the S::md

L��ding Dam Site. (early 1975).

lV) Th� Essequibo Deep H�rbour Survey (;dministered by 

Chief Hydropower Engineer, R'!Ills;uioye up to July 197.5) 

V) The U.N./Guyan� Hydropower Inventory Study. (1975)

VI) The Topogr�phical Surveys of the Chi Chi o;version

�chemc. ( 1976).

2.1 Closure ox Tumatumari D-:'\lll 

The closur(? of the Tumatum<'\ri D,'llll was successfully 

completed by mc"Uls of w:,oden cribs fill�d with rocks on 

25th �oril,1975. This closure of the d�� w�s due to � large 

measure to the efforts of Clerk of Works, Clifford Brotherson 

who was loaned to the Hydropower Division by the Hydraulics 

Division. 
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As origin�lly planned the work was done by the 

Guyana Defence Force under the supervision of the Hydropower 

Division. 

Firstly � trestle w�s constructed to carry the r�il 

car from the quarry area to the gap. nie r�il car was h�uled 

by means of � winch. Rocks were bl�ted from the islands down­

stream of the d;un. Lc\rge rocks of about 1 cu. yd. were dumped 

in the g�ps durinq the low flCM< period t6 form � rock m�ttress· 

on which the wooden cribs made from round wood obtained from the­

forest nearby were constructed. 

'lbe cribs were then filled with boulders of random 

sh:e ( � cu.ft. - 2 cu.ft) by mef\ns of th e rtll car. 

Consolid�tion of the TUm.'!\tum'!\ri D<'IDl 
__ _, __________ .. 

During the 1974 M�y - June wet period the trestle 

bridge was washed away �nd work on consolidating the gaps stopped. 

The trestle bridge was reconstructed in September,1975 

but consolid3tion of the b�ck slope of the dam in the gaps w�s 

greatly ret�rded because of the remov�l of the compressor.hoses 

in October 197S by the Guyan:i Defence Force to the Upper MJ\.Zaruni 

Ro.3<1 Project C.:\using a. stoppage of blastinq and stockpilinq of 

boulders �t 'I'wnatumari. 

nie proqress or th0 •11orks was -'\lso h:unpered by the 

tr,:\flsfer of the tr�ilcr which w'\s used to b,ul lumber from the 

forest to the rivnr to the Upper M�z:u-uni Ro�d Project. 

f"1ben the Guy.m.� Defence Force was asked to take part 

in the construction of the Upper M:\ZUuni Ro"\d Project the 

TUm�tum�ri Project suffered because not only tools and equipment= 

were removed from Tum�tumari to the Upper M�z��uni �or\d Project 

but al�o the key men (c�rpenter forem.:m, welder, bl3stcr) who 

obviously pref'errcd to work on the Ro-�d Project because of the 

incentive offered i.e. the Upper M.,z.,runi Ro-id Project allowMlce. 

Cde C. Brotherson bec'lffle so frustr�ted over the slow

progress of work because of the remov,l of tools, equipment rutd 

key men th�t he returned b�ck to the HydrAulics Division �t the 

end of J�u�ry,1976. 
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The high w�ter during December 1975 again washed 

i'\W:e\.y the trestle bridge ,md the bridge over the t�ilr:.\ce·. 

Early in 1976 because of tm high water in the Potaxo 
River the trestle bridge could not be built :md work was there. 

fore concentrated on ntockpiling of lumber and the building of 

� bridge over the tailr�ce. Bl�sting for boulders were also 

held up bec3usc the compressor hoses were not returned until 

the l�tter half of Aprii,1976. 

Low w�ter in the Pot�ro permitted work in reconstruction 

of the 12' wide trestle bridge on 19th September,1976�251 faet 

to the �ajor g3p was completed by mid OCtober and by mid December 

when the project was closed for the holid-:l.ys 900 tons of boulders

were dumped to repl�ce those washed �w�y in the major gap. 

i�pervision 

At'ter Cde. c. Brotherson ieft the �tum�ri Project 

:it the end of J"'nu.�ry ,1976 ,. no per!ion represented tm Hydro:power 

Division on site until 26th October,1976 when Cele. G. N.:,.rain, 

technici"ln .'.\rrived ,':\t Tumatumari. The Construction Foremm, 

Oie. o. Lr\Shley arrived on site on 12th November ,1976,.

See Fiqures 2.1.1 nnd 2.1.'­

Bxoenditures were as follows: 

1972 $77,061 

1973 70,000 

1974 58,583 

1975 58,892 

1976 30!000 

__ $29s,22L_ S!'l.y $295,000 

To this cost must be added l��our supplied by the 

:umy. This hidden cost is estim:,ted to be $295,000 to "the end 

of 1976 mrudng a tot.:1.l cost of G $590,000. 'tq 1959 Sir William 

H�erow :�nd P�rtners Consulting Engineers of London had estimated 

.£6S,OOO for closing the gaps with boulders. ,l\dding 15% in­

£l�tion from 1959 - 1976 we �rrive at � cost of $845,000 G 

which is greater th,:m the estim�ted cost of $650,000 if the 

project is completed in 1977� 
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Accordinq to the Guyana Electricity Corporation 

report ,Supply of Electricity to Konawaruk .md M;mdi.;, dated 

30th September,1976, the projected lo;.ds for the Tum�tum:u-i­

Konawaruk-M::ilidia triangle �re as follows: 

Tum"\tumari 

Konnw:\ruk 

M:\hdia 

Tot 'c\l ::..nticip.'lted lo:..d 

200 KW 

750 KW 

?()() K'A1 

1150 KW 

The rat ad c�p!\ci ty of the Tum.:ttum:ui Hydro Station 

is 1SOO KW �nd the e5timated out�ut is 1.300 KW-which c�n be used 

to supply the triangle Guyan, �lectricity Corpor�tion recommended 

there the diesel station .''\.t Tum.!\tum-'\ri shoulr:t be renov."\ted to use

'1S st;,.ndby power when one of the turbines is t.'\ken out for repairs 

or servicing. 

Guyan� Electricity Corporation h�s estim�ted the 

cost of mrlint-"1.ining the 3 diesel sets e,:,.ch of 250 KW to be 

$130,000/ye:\r for "'i period of 17% of a ye-'lr i.e. for ."\bout nine 

weeks. ntus if one diesel plant of 250.KW w�s used to supply 

Tumatumari with pow�r it would cost !\bout $255,000/ycar to 

maintain. This is f�r more than the �nnual expenditure on 

constructio�. /\fter the ccnsolidation of the g�p it is re­

commended that $40,000 per year be set �side for maintaining 

the d,im with l.,bour supplied .from the N"tional Scrv-ice bec.'\use 

the concrete structures are at the errl of their economic life 

20 ye�rs �nd �re cr�qking up especially the qrouted concrete 

spillweir. 

L3rge floods will �lso move some of the boul<lers 

which will have to be repl�ced during the dr}I' periods. 

The Chief Hydropower Engineer h�s repeatedl y t><>inted 
out th"l.t equipment in the form of a mobile crane and front end

lo�der for lifting l�rge boulders �re urgently needed during the 

low flow periods to push the progress of work. (See report to 

Perm,'\nent Secretary, Ministry of Energy & Natur.;:,.l Resources dated 

?.6th �?ril,1976). To date, no such equipment were used on the 

project. It w�s �lso pointed out th�t blasting should �lso be 

c�rried out continut'\lly to build up a stockpile of boulders fox 

use during the dry wenther. 
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Priority should be qiven to this project during 

the dry period to consol1date the l?<)rtions of the dam constructed 

over the gap with 1 cu.yd. boulders with � sloDc of 1.7 because 

if it is left as it now exists it will cert'\inly fail. 

UPPER MA?.-ARUNI PROJECT 

2.3 Geoohysica1 Surv�y of the tunnel lin� "Uld ?ower hou�e �rea 

by Energo�roj�kt. 

sisting of

Ate� of Energonrojekt geophysic�l engineers eon-

Jovan Prvulovic 

Nilor.'\d Todorovic 

Vl�dimir Justinic 

Jov:m Cicmil 

along with Senior Surveyor J. o. Yh�p �nd Surveyor M�r�j 

�'!.eft for Kurupung during the l�ttcr port of October,1975 to do 

the geophysic�l field work on the t�ilrace tunnel line, and 

SMd LandinCJ Dam areas. 

The head of the te "\Ill Jovr\n Prvlovic returned to 

Belgrade in e�rly December 1974 because of illness. He was re­

nlaced by Nikol� Grujic in late J.:mu..�ry,1975. 

Field work w�s called off in mid December 1974 for 

the Christmas holidays and restarted in lr\te J.:mu�ry,1975. 

'ffle field work w�s comnlcted in e-u-ly M"\rch 1975 

and the Enerqoprojekt engineers left for Belgrade in .the latter 

nart of M�rch 1975. 

Proqress on the field work w�s retArded mainly due 

to the f�ct that there w�s no field engineer av�il�ble to 3Ssign 

to the site bec,'\usc Mr. H. Rajtim, Si:,ccialist Engineer resigned 

in October 1974 and to Guyana Airw3.ys Corµor3.tion :::.\ircraft limi­

tations �t Kurupung where only sm�ll �ircr�fts 0£ the twin otter 

type C:).11 l;md. 

Details of the Geo�hysic�l Investig�tions can be 

founrl i� the E:nergoprojekt Re�ort on 0eo�hysic�l investigations 

c�rried out in the areas of Kurupung Hydronower plruit .:md Sru1d 

LAndin� D� which was completed in July,1975. 
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With the submission of the geophysical repcrt 

l:>y Rnergoprojekt work on the Upner M.-,.zaruni Project suJ?ervised 

l:>y Hydroµower Division was concluded And the Unper M�zaruni 

Development :'\uthority took over supervision of the project 

with the new consultants Sweco. 

CO'>T OF GEOPHYSicAL REPORT 

The Ener')or>:rojekt consul ta.nts of Belgr'\de, 

Yu�osl�vi� were p�id $58,144 u.s. for their teryort on Geo­

ohysic�l Investig�tions of the tmper M�z�rutii Project in the 

Hydropowcr Pl "'nt :�.nd S.:\Ild L-"\ndinq D'\ID .:\:X:e"\. The loc-'ll cost 

of �eo�hysical surveys' was $119 thous�nd doll�rs G m;ucing � 

tot;u of $450 thousand noll.us G. ($1 U.S. =-= $2 •. 26 G).

COST OF INVESTIGl'.TIQN.'\L l'}J()RK ON nrn UPPER 

Mr'\Z1\RUNI PROJECT ·NHIOI WAS SUPERVI',ED 

BY HYD�ER DIVI�ION See F:g. ·2:3, 1 

The cost of works w,�:r<': as follows: 

1972 

1973 

1974 

1975 

ForP.i�n Conqult'\J\ts 
--·--

Energopro j ekt 

Th. $ U.S. 

Free 

56.5 

44.5 

207.6 

$308.6 

R�te of cxch�nge $1 U.S. = $?..?6 

$308. 6 u.s. 

Sum tot�l expenditure 

Loc'\l Cost

Th. $ 6. 

259.1 

544 .• 8 

439.3 

319.0 

$1,562.2 

697.-� 

$2,259.6 
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lbc t•mequibo Peep Harbour Syryay 

The objective of the Essequibo Deep Harbour Survey 

vae to gather preliminary data of:-

•• Windepeed end Direction

b. Current reedjnga

c. Borehole lagging in bedrock

d. Seismic eub-bo·�to"' profiling

e. Side ecan sontr survey

f. Bethymetrie aurvey

9• Water quality •nd suspended eedi�ent profiling 

h. Bottom eedilllen� safflpling

In • p�lfeeeibility study on the prob19118 in�olvad in 

developing and mai,taining a d111110 water tertninal within the extant 

of the survey area i.e. fro• Swart Hoek Pointe to the 50 foot (15 aetre) 

contour aero•• the C..:mtinental Shelf as shown on figure 2.4.1. 
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The J\meric,n Consult mts E. G. & G. Intern,,tionnl 

Inc. (Messrs. Edgerton, Germesh:msen ,nrl Grier were the founders 

of this Comn::my) were chosen by the Unit0., St�tes A0ency for 

lntern�tion".\l Devclo�ment '\.fter th� Guy�nn selection committee 

consistin..., of Messrs. Phillir, ,'\llson, Technical Specialist, 

IAwrence Ch".\rles, Chi�f Hydr"\ulics OfficGr and Ectwin Lee, Chief 

Hyrironower �ni:Jin(::er ( ,g) h ".\d recommended them from a field of 

four other consultinq companies viz: 

1. Decc, Survey (L-�tin Amcri�ct) Inc.

11. Re�,ublic Engin2crin'J Consult'Ults

Ocenn Science .'\nd Enginaerin'l Inc.

Pnr'sons Brinckerhoff "1Uade •m<'I Dou')las Ines.

111. St�nley Consult:\Ilts Inc.

IV. Tetr, Technic�l Inc.

The consultants �tarted the work in July,1974 

an� comr,leted their work in June,1976. The final report which 

is avail"l.'1le from th,� Chief Surveyor (Ministry of :.<Jorks) w".\s 

issued in 3 volumes in Au�ust,1976. 

The Chief Hydror,ower En:Jinecr, Mr. s. I. Ramsahoye 

administer�d this project on beh 'l.lf of the Government of Guyan:i 

until his resit]nat�on ,t the end of July, 1975 when Mr. Paul 

Kr�nen�ur') (Chief Surveyor, Ministry of �orks) �ucceederl him. 

The E. G. & G. �roj�ct man�1er was Mr. Rollin E,1"'1i�p� 

(Senior Geologist). Fi�ld o"'1eri'\tions "lnd e1uipmr;nt OT')eration, 

m'.\intenance .'\nd repair were pcr:forme-i ':>y Guyi\nese t.:?chnical 

trainees under the dir�ction of E. G. & G. technic';u ::�dvisers 

so th�t Guyanese personnel c�n continue the d�t� collection after 

the consultants left the country • 

C.ost of Study See Fio. 2.1.?. 

The approximate cost of the study �ourne .by 

u.s.�.I.D. lo:cm a1reement No. 504-L-009 is �hout $890,000 U.S.

�nd the local cost from Government of Guy�n� fun<ls is estim'\ted

�s $600,000 G. up to the end of 1976.
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'101;11 Remarks 

Continuation of date collection hae been recommended 

by the coneultents end 6overnment ehould provide funds to 

continue this data collection ao that a proper feasibility study. 

could be carried out in the near future otherwise �e may find 

that we have to go through another procae• of date collection 

before a proper feasibility study could be undertaken. 

2.5 The UN/Gyy101 Hvdrgpower Ioventgry Study 1975

The UN/6uyana Hydropower Inventory Study which was 

started in July 1974 �as completed in draft form in Dec•mber 1975. 

The final report was completed in April 1975 by the Consultant• 

Montreal Engineering Limited of Canada. 

The scope of the study wee as follows: 

1) To provide an ·electric power market survey

and forecast to the year 1995�

2) To provide a physical inventory of all hydro

sites with a capacity of at least 20 MW at 3�

annual capacity factor (6 average MW of energy)�

3) To!provide an inventory showing economic priority

for development for all sites of more then 50 MW

at 3� annual capacity·fector (15 average MW of

energy), that can provide power at a low•� coat

than that from new thermal plants •

. 4) To obtain additionel field information end 

prepare more accurate cost estimates for about 

ten "most promising• sitee from the inventory 

described in (3) above. 

5) To carry out pre-feasibility studies for three

sites, one to meet each of the following possible

initial loads ea established by the electric power

market forecasts

(i) the basic load, i.e. normal domestic,

commercial and smell industrial loads;

(ii) basic load plus the load requirement of a

60,000 ton per year eluminum·amelter.
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5) Cont'd

(iii) basic load plus the load requirement of a

200,000 ton per year aluminum smelter.

And, in addition, to re-estimate the cost of the 

Upper Mazaruni Diversion Scheme as reported on by 

the Yugoslav engineering and consulting company 

Energoprokekt, on the same basis aa the three pre­

'feaaibility studies. 

6) To aeaiet the Government in eateqding its hydro­

logical network to improve atraamflow data for

thQae aitee that are identified es moat promising

for futu�e development of water re'""9rcee.

7) To conduct a progrsnme of training of national

technical staff through the provision of• limited

number of fellowahipa in the field• of hydrology

and engineering economics, aa well as in-servic•

training of personnel in the pro�easional and

sub-profeaaional categories.

The Chi.ef Hyd ropower Engineer, Hr. S. I. Ramaehoye edminiat.ered 

the proje_ct on behalf 
1
of the government until his reaignation at tti.e end 

of July 1975 when Mr., 'E.L. Laa succeeded him. Superv�aion of the Bank 

w .. _provided initially by Hr. H. Wieaaman and later by Mr. R.A. Moacota. 

The Project Director wee Mr. "lirdo Murchison of Montreal 

Engineering Company Limited, the consultants carrying out the aaudy. 

The U.N.D.P. representative in Georgetown was initially Mr. T. Niwa, 

then Mr. D.A. Si1110n and than Mr. J. Schutzenberger. 

The organisation chert ia ea shown in figure No. 

The Managing Engineer we� Mr. K.G. Brit�ain ot Mon�real 

Engineering and the Co-project Manager wee Mr. E.L. Lee of the 

Hydropower Division. 

The project was hampered by shortages of engineers and 

experienced technicians and draughtsmen. Moat of the techniciana 

end draughtsmen had to be trained in hydropower work which they were 

doing for the first time. 
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Coat pf Study see Fig. 2.5.l. 

The coat of the study was borne jointly by the United 

Nations Development Programme grant end by funds supplied by the 

Guyana Government. 

The coat borne by the Guyana Government for labaur, 

celllJ)ing equipment (supervision not included) subsistence, ration 

allowance, fu�l, aircraft transportation. 

Th. S.6. 

1974 169.l

1975 647.4 

Local Coat Total 816.5 borne b� Gu�ene Gov•rn-
ment. 

A breakdown of the coet borne by 'U.N.D.P. grant was •• indicated 

hereunder a 

Canadian I

Service• in· Guyana attach No. l 435,749 

Can.ta No. 2 111,106 

International travel " No. 3 43,220 

Other reimbursable coat• attach

No. 4 187,74 7 

Total 1777,822 

(12.26 Ga Sl Can. ) or 1175,787 G 

Local Coat borne by U.N.D.P. see attach.No. 5 • 1129,070 G 

Th. S 6. 

Total Cost borne by Guyana Government 816.5 

• U.N.D.P • 1887.0 

Sum total coat 2703.S 
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P.1. JJ1urchison 

K.G. Brittain 

J.R. Breckon 

P.D. Plunkett

I. Blown/Mylrae/
Rollins

Position 

Study Director 

Managing Engineer 

Chief Design Engjneer 

Chief Field Engineer 

Chief Geologist 

f. Meth/R. Stewert Ecologist

J. Badzioch

S.f. Jenkinson

R.K. Bucklend
J.A:. Randle

W. Stichling
E.P. Collier
R.A. Shery

C. Szoo

Sr. Consultents 
I. Bech ti k
L. E.  Rydell/
5.E. Sporseen

L. Simpson

Transmission System 
Engineer 
Market Analyst 

Economic Anelyst 
Senior Hydrologist 

Sedime.ntologist 
Hydro111etrist 
Layout Design Engin. 

Layout end Cost 
Design Engineer 
Specia·lists 
Field Engineer 

Sr. Design Engineer 

Sr. Draftswomen

TOTAL 
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REPUBLIC Of GUYANA 

HYDROELECTRIC POWER STUDY 

ESTHlATED fOREI GN JURRENCY EXPENDITURES 

Agreed Fixed 
Rate/Month 

6975 

6170 

5715 

5705 

4555 

3930 

5795 
4090 

4525 
6460 

5000 
5000 
4545 

4905 

5950 
3464 

6260 

2685 

Services in Guyana 
(In Canadian Dollars) 

Eetirnate of

October 211 1975 
Estimate of 

July 31, l975
Man-Months Cost Nan-Months Cost_ 

1.8 

14 .6 

12.6 

13.8 

9.7 

O.B

0,4 
1.3 

0.5 
1.0 

0.1 

0.5 

1.5 

1.5 
1.0 
6.9 

6.0 

74.6 

12,555 

89,977 

72,242 

78, 727 

44,023 

3,275 

2,125 
5,180 

2,418 
6,675 

3,333 
2,166 

6,817 

7,357 

5,950 
23,909 

37,560 

404,289 

2.3 

15 .6 

13.0 

13.9 

9.7 

a.a

D.4

l.3

o.s

0.9 

D.7

0.5
l.B

0.8 
1.0. 
6.9 

9.0 

1.5 

80.6 

16,043 

96,252 

74,295 

79,300 

44,023 

3,275 

2,125 

5,100 

2,418 
6,008 

"3,333 
2,166 

8,180 

3,924 
5,950 

23,909 

55,340 

4,028 

435, 749 
404,289 

31,1160 

Attschment No, l. 

Increase 

3,488 

6,275 

2,053 

573 

1,363 

17,780 

4,028 
35,560 

4,lCD 

31,460 

Decrease 

667 

3,433 

4,100 



Name Position 

M. f',urchison Study Director 

K.G. Brittain Managing Engineer 

S.F. Jenkinson r-·,arket Analyst

R.K. Buckland Economic Analyst
J.A. Randle Senior Hydrologist

W. Stichling Sedimentologist 
LP. Collier Hydrometriet 

L.J. Bakar layout Design Engineer 

C. Szoo Layout & Cost Design 
Eng. 

D. �urrey Hydraulics Design Eng. 

Sr. Consultants Specialists 
S. Detre Thermal Power Enoineer 
A.R. Tunnoch Purchasing Aoent 
R. K. Stewart Ecologist 
J. Badzioch Transmission 
A.W. Hannah Transl'lission 

J. RolH ns Gecloqist 

R. Shery Layout Design Enciineer 
G. Roman-Court Sr. Cost Enqineer 

Sr. Draftsmen 
Typists. 
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REPUBLIC Of GUYANA 

HYDRCELfCTRI C PL\vER SURVEY 

ESTIMATED FOREIGN CURRE�CY EXPENDITURES 

Services.in Canada 
(In Canedi\n Dollars) 

Estimate of 
Agreed fixed Mey 1975 October 21, 1975 

Hgurl� R�te :-:anhours Cost M�nhours Cost 

39.35 499 19,632 648 25,499 

34.80 415 14,440 600 20,BBO 

23.10 356 8,220 423 9,771 

25.55 224 5, 720 224 5,720 
36.45 233 B,485 233 8,485 

33.35 3l• 1,000 30 1,000 

33.35 45 1,500 45 1,500 

25.65 45 1,155 

21.10 175 4,850 175 4,850 

18.30 180 3,300 

33.65 289 9,715 344 11,576 
30.5C 52 1,585 13 397 
15 .10 1(13 1,561 117 1,767 
22.10 150 3,320 150 3,320 
33 .so 66 2,223 139 4,657 
37 .15 20 740 

25.70 40 1,030 93 2,390 

25.65 33 846 
27.60 105 2,696 
16.CO 150 2,.1co 
9.00 350 3,150 

2,922 88,476 3,872 111,106 

88,476 

22,630 

Attachment No. 2 

Incre�s� D�cre� 

5,867 

6,440 

1,551 

1,155 

3,301: 

1,861 
1,188 

206 

2,434 
740 

1,36(: 

e46 
2,898 
2,4C:O 
3,150 

29,013 

6,383 

6,383 

22,630 
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fiE�UBLIC Gf GUYANA

HYJRUELECTRIC POWEH SUR�EY 

Internatio1]'31 Travel 
(In Canedia� Dollars) 

Attachment No. 3 

Estimate of 

A. Round trip economy class air fares

i) Montreal-Georgetown

ii) �ontreal-Washinoton

iii) Vencouver-Georoetown

iv) Vencouver-�•ontreal-Geo rgetown

v) Ottawa-Geor�etown

B. Subsistence
i) Washin9ton

ii) t'oritreal

C. Excess beggaoe to Georgetown and return

�uh-total 

Sub-totnl 

25kg/Adult 30-1/2 X 25 X $2,803 X 2

Sub-total 
D. Household effect shipment

i) 50 kg air freight/adult
ii) 1,000 kg sea freight/family

Sub-total 

TOTAL 

Pay 1975 

20 X 500 = 10,000 

4 X 125 = 500 

8-1/2 X 700= 5,950

l X 850 = 850 

1 X 700 = 7CO 

SHI, 000 

l(l X 5(1 = sco 

5 X 45 = 225 

$ 725 

= 4,275 
-

$4,275 

3,200 
11.300 

$14,500 

i37,500 

21 October, 19:zi 

23-1/2 X 600: 14,100

2 X 150 = 300 

10-1/2 X 700 = 7,350 

l X 850 = 850 

2 X 700,. l,4CO 
-

t24,000 

4 X 75 = 300 
1 X 60 • 420 

i 720 

20 x 25 x S5x 2= 5,000 

$5,000 

2,200 
11,300 

$13,500 

$43,220 



A. Eguiprrent

i) Hydrbmetric Stations
ii} S edi�ent Sampling

iii) Cless B. retereologicel
iv) Recording Rain Guages

v} Drilling Rig
vi) Resistivity

vii} 
viii) 

S eismic
Vehicles

Stations 

B. ��epping

i) Additional l: 50,000
ii)

iii) 

iv)
v) 

vi) 
vii) 

Pre-feasibility • 3 sites
Datum establishment 

Mapping most nromising sites 
' 

25 contour l ocation 
River profiling 
Photo purchase 

c. Aircraft

i) Helicopter
ii) Fixed Wing (Excludes Counterpart

Contribution US 
$21,000) 

D. Miscellaneous

i) Telephone, telex, cable
ii) Printing

iii) Supplies & Equipment

TOTAL 
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REFUBLIC UF GUYANA 

HYDRUELECTRIC POWER STUDY 
ESTH,ATED f(IRE I� CUR,.B_filLEXP�JiQ.I..Il!.B .. � 

Othe; Reimbursable Costs 

(In l:.6nadien Dollars) 

Estimate of May 1975 

11,500 
4,500 
7,400 

25,000 
4,822 

18,222 

2,000 
4,400 
2,000 

10,000 
4,200 

15,000 

2,000 

104,000 

3,000 
7,000 
3,500 

71,444 

39,600 

104,000 

l�,500 

228,544 

Attachwent No. 4 

Estimete of October 21. 1975 

11,505 
4,052 
7,289 

15,132 
1,200 
3,665

 
19,404(!)

6,300 
2,500 

11,600 
--

13,400 
2,200 

71,000 

3,000 
12,000 
3,500 

62,247 (1) 

36,000 

71,000 

18,500 

187,747 

(1) Assumes t ax rebate of Can 52,256 will be made by Government.



A. Subsistence allo�ances for staff in Guyana 

i) During first 60 days �� assig�ment
660 days at Guy $55 .or per day

During first 60 days of as�ignment
726 daya et Guy $55.00 per day

ii) During balance.of stay
1,419 days at Guy $45.00 per day

During balance of stay

1,692 days at Guy. $45.00 per day

B. Telephone, telex, cables, etc.

C. Printing

- lG -

RErUELIC Of GlYANA 

HYDRLEI ECTRIC �GWlR STUDY 

ESTIMATED LCCAL CURRENCY EXPENDITURE;,§ 

(In Guyane:fe Dollars) 

t-,ay 1975 

36,300 

63,855 

100,155 

5,000 

7,000 

TOTAL Guy $112,155 

Total of 2,418 men-days equivalent to 80.6 man-months. 

Attachme'1t No. 5 

Esti1T1ate of 

21 October, 1975

39,930 

116,070 

3,000 

10,000 
--

Guy 1129,070 
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GENERAL RE"1ARKS 

The Hydropower Inventory Study of Guyana hes enabled us to 

evaluate the best hydropower sites for a particular load demand of 

6 MW or greeter. 

The Amaila Project in the Potaro valley was found to be the 

most economical hydropower site for the basic load. Kaiteur was 

found to be the heat site for the basic load plus 60,000 TPY smelter 

plus kilns. 

The Upper Mazaruni Project (1st stage) was found to be the 

best for the basic Joad plus the 2CO,OOO TPY smelter plus kilns. 

The total hydropower capacity of Guyana based on 60% annual 

caracity and a 3 year hydrological cycle is as shown: 

River Basin or Reqjon 

�� N • w. Coastal 

Cuyuni 

Mazaruni 

Potaro 

�J • E. Coastal 

Ne1r1 River 

Essequibo 

TOTAL 

Say 

Sites 6 av l·i'.v or qreater · 

regardless of cost 

11 

726 

3762 

1128 

3� 

298 

1636 

7596 

7600 

Proqress in the field durinq the early staoe 

was hampered by the CC1nsultants' lack of experience of 

of 

Site 15 av MW

greater at costs 

less than USS 

1500/kw 

671 

3641 

1106 

0 

178 

1610 

7206 

7200 

this study 

local 

conditions in organjsing field trips especially where Government 

regul8tions had to be followed �ausing delays, and lack of aircraft 

9upport by Guyana Airways Corporation. This problem was solved to 

some extent by long term planning of field trips. fieldwork was also 

ha�pered in mid 1975 by a migration of field workers to the Upper 

Voezaruni Road Project where they were paid an allowance. This problem 

was solved by paying the Un/Guyana Hydropower Inventory workers the 

same allowance offered by the Road Project. 



te 

Progr .. • oe office work in th• early pert of th• etudy 

vaa not only h.-pered by shortage of Guyeneae engine•r•, lack o1 

experience .of the local tec:hniciane end draught .. en but elao to 

the feet that the conaultenta ett911pted to evaluate the Guyabe lnven�o%)' 

coat indicea in applying eome out of date and non relevant c�ting 

procedur .. · u•.� on the Inventory Study o't Brazil. The coating 

proceduree were reviaed in the early pert of. 1975. 

Deepite delaya the atudy wee co•pleted in a reeaonable 

-period in Guyana. rieldwork � .. only two fflonthe late where•• office 

work waa about 2'i- 111ontha late.' 

Tppgaroebica1 Suryeye At the Chi Chi Dix•ra1eo §cbtet <1211) 

The ai� o� the eurveye wee to br�g the Chi Chi Hydl"Opower 

diveraion ach ... e up to a pre-fe�aibility leve�by d�ing trevarae with 

levels frolll the detft site along the Orokeng valley to the intake of _the

propoead tunnel. tlhen fro• the intake· along the.propoeed tunn•l line

to ·the pcni,er hou•• and thence to the outlet of the tail.race and also 

zunning level• along 3 •addles of the reservoir ri•• 

It was eleo planned to do gll:logicel inv�atigatione end 

dril Ung on (i). dam ad.a

(ii) intake of power tunnel

(iii) powe� houae

(iv) ta�lrece �nnel ·

Ho�evar. early in.th• year the alloeetion waa cut by half 

frot1 s,00,000 to 1200,000 thua zuling out geological inv .. ti9ationa and 

dz,illinp. 
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The ob_ject of the surveys was to provide more up to date informa­

tion concerning the reservoir capacity of the Chi Chi reservoir which 

will be required for regulation studies of the Upper Ma2eruni Project if 

the d am is to be kept as low as possible and to compare Chi Chi Diversion 

Scheme with Keieteur Hydroelectric Scheme. 

The surveys which were being carried out by the survey Division 

of the Ministry of Works and Housing were not completed because of lack 

of funds. All survey works were stopped et the end of September 1976. 

Only about 40% of the planned works were completed along the Orokang 

valley. 

The main difficulties experienced were:-

1. Lack of air support

11. The inclement weather during the first half

of the year.

111. Many survey crew members left the survey party

because of dissatisfaction over non payment of

U.M.R.P. allowance. In fact they were working

under more severe conditions then workers on the

Upper Mazaruni Project where helicopters were

available.

The surveys were done by one surveyor A.N. fagu and a technician 

M. Cadogan. They were supervised by the Senior Surveyor Latchman Singh.

Survey reports and plans are available from the Survey Division. 

Only about 5o1> of the survey works were completed at a

cost of 1162,9 th SG. The remaining topographical works will coat 

about $150,000 to complete. 

General Remarks 

The topographical surveys so far completed hes verified

that there is a good hydroelectric diversion scheme at Chi Chi but 

further.topographical geological end drilling works has to be completed 

before we can determine the feasibility of this site in comparison with 

Kaieteur 
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ORGANISATIGNAL CHARTS AT THE 31ST DECEMBER. 1975 
AND 31ST DECEMBER, 1976 

3.1 Staff 

Organisational Charts are es shown in Fig. 3.1.1 and 3.1.2 for the 

years 1975 and 1976 respectively. 

3.2 Vacencies et 1st J3nuery1 1975 

l Hydrologist 

1 Engineer Power Economist 

l Specielist Engineer - Mechanical/Electrical 

l Specialist Engineer - Designs 

l Specialist Engineer - Construction 

l Assistant Engineer - Geologist 

l Senior Engineer - Mechanical 

1 Senior Engineer - Electrical 

2 Senior Engineers - Dams 

2 Senior Engineers -

l Senior Engineer -

2 Grade 1 fpchniciens 

1 Senior Technician 

1· Mechanical Engineer 

l Chief Dreughtl:hnan 

S Civil Engineers 

1 Grade l - Clerk 
1 Ledger - Clerk 
1 Records Clerk 

Structures 

Hydraulics 

2 Senior Assistant Draughtsmen 

3.2 Vacancies at 1st January, 1976 

1 Chief Hydropower Engineer 

1 Specialist Eo1gineer, Hydrologist 

l Specialist Engineer Power Economist 

l Specialist Engineer Geology 

1 Specialist Engineer Civil 

1 Specialist Engineer Mechanical/Electrical 

!.Senior Mechanical Engineer 

l Senior Electrical Engineer 

5 Senior Engineer Civil 

1 Mechanical_ Engineer 



3.2 

3.3 

3.3 

2, 

Vacancies at lat Jenuary, 1976 (Cont'd) 

1 Electrical Engineer 

5 Engineers Civil 

l Chief Draughtoman 

2 Senior Assistant Draughtsmen 

1 Assistant Draughtsman 

2 Senior Technicians 11 

2 Technicians 1 

1 Senior.Clerk 

1 Confidential Secretary 

1 Accounts Clerk 1

l Typist/Clerk 11 (Records) 

l Driver Mechanic 111 

Vacancies filJ�d during 1975 

1 Trainee Draughtsman with effect from 25.4.75. 

1 Technician with effect from 26.4.75 

Vecancies filled during 197� • 

1 Spe=jalist Engineer Civil with effect from 1.8.76 

1 Specialist Engineer ·•er:hanicel/Electrical with effect

from 1.9. 76 

l Senior Clerk with effect from 5.1.76 

l Accounts Clerk 1 with effect from 17.B.76 

2 Senior Technifians with effect from 7.6.76. 

3.4 �esiqnations during 1975 

3.4 

Harrv Seepeul - Technician with effect from 31.12.75 

R. Maraj - Trainee Draughtsmen with effect from 31.8.75

M. Asgardeen - E!ectri "31 Engineer with effect from 26.11. 75

S.I. Ramsahoye- Chief Hydropower Engineer with effect from
25. 7. 75

Resignetions during 1976

Dowlet Persaud - Accounts Clerk 11 with effect from 25.4.76 

Joycelyn Williams- Stenographer 11 with effect from 1.6.76 

Gowkarran- Labourer 11 with effect from 22.5.76 
Jagdeo - Apprentice Draughtsman with effect from 31.7.76 
Abdul Hamid - Asst. Draughtsman with effect from 20.B.76 

Glen Forde- Vehicle Driver with effect from 4.10.76 

David Mungra- Draughtsman with effect from 11.11.76 

Aubrey Persaud- Trainee Draughtsman with effect from 12.11.76

Cedric Seerem - Vehirle Driver with effect from 1.12.76 
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3.� Resiqnatigne during l976 (Cont'd)

M. Ali - Trainee Draughtsffien with effect from 31.7.76

Ernest Quallis - Office Manager with effect from 1.2.76.

J.s Transfers during 1975
�rs. Pat Whitney - UN/Guyane Hydropower Inventory, Office 
Manager. 

Mrs. Ramdas& - Senior Clerk (eg)

J. Vandeyar - Secretary with effect from 1.6.75

3.5 Tranafera during 1976 

Eunice Gherow - Confidential Secretary {ag) with effect

from 2.2.76 

Hilton Wilson - Accounts Clerk 11 with effect from l�.1.76 

Desmond Assing -,Technician with effect from 20.5.76 

T. Denny - Confidential Secretary with effect from 2.8.76

8.6 Long Leave taken during 1975 

Mrs. Pat Whitney - Office Manager 

3.6 Long Leave token during 19J6 

Edwin L. lee - Deputy Chief Hydropower Engineer 92 days

vacation with affect from 3.B.76 

David Mungra - Draughtsman, 101 days vacation with effect
from 3.B.76 

·T. Denny (f.e.) - Confidential Secretary, 94 days vacation.

with effect frbm 29.4.76.

Angela Fraser - Accounts Clerk 11- Maternity 11.10.76-
31.12.76

H. Dees - Senior Technician B2t days vacation with effect
from 15.9.76.

3.7 Acting Aopgintro1ots 1975 

E.L. Lee - Deputy Hydropower Engineer acting Chief Hydropower
Engineer with effect from 26th July, 1975.

3.7 Acting Appointments 1976 

M. Veecock - Assistant Chief Hydropower Engineer acting••

Chief Hydropower Engineer vice E.L. Lee on vacation leave with

effect from 2.B.76.
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3.8 General Remark@ 

Besides doing the duties of the Chief Hydropower Engineer, 

Cde. E. Lee after consultetion with the Technical Specialist was 

asked to take over the post of Co-project Manager from Cde. J. 

Holder from 6th November 1975 to represent the Upper Mazaruni 

Development Authority on Technical aspects of the Upper Mezaruni 

Project e.g. reviewing end vetting the Report on the feaaibility 

Study of the Upper Mazaruni Project done by the Swedish consultants 

Sweco. 

Cde. M. Veecock, Assistant Chief Hydropower Engineer was 

also asked to t�ke up the position of Chief field Enginee� and 

Cde. R. Tung as Site'Engineer with Upper Mazaruni Development 

Authority. In fact, all the engineers of the Hydropower Division 

were working for Upper Mazeruni Development Authority for th� 

greeter part of 1976. 

Cde. M. Veecock, succeeded E. Lee on 3rd August, 1976 

when the letter went on his long vacation leave. 

4.1 Mechanical Section 

The following vehicles were attached to the Division 

in 1975. 

Austin Pick-up GAA 1001 

Land Rover PAA 2346 assigned to G.D.f. for Tumatumari Project 

Land Rover PAA 3326 

Land Rover PAA 3934 

Lend Rover PAA 5511 returned to U.N.D.P. after the completion of 

the UN/Guyana Hydropower Inventory Study in December 1975. 

ford Truck GAA 5489 returned to U.N.D.P. after completion of the 

UN/Guyana Hydropower Inventory Study in December, 1975. 

4.1 Mechanical Section 

The following vehicles were attached to the Division in 

1976. 

Austin Pick-up GAA 1001 - over hauled 

Land Rover PAA 2346 - Damaged Lay up at G.D.f., Timehri 

Land Rover PAA 3326 - Serviceable 

Land Rover PAA 3934 - Serviceable 

Lend Rover PAA 5664 - Serviceable 

5 Ton Austin Truck GAA 3937 - under extensive repairs et G.D.f., 

Tumetumeri. 
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4.2 Goneral Re�arks 

The Chjef Hvdropower Engineer had recomwended the purchase 

of a 4 wbee l ririve Bedford Trtfck fnr use in the interior in the 1976 

esti�ates but rer�ission to purchase the truck was not granted. 

Most of the vehicles now working in the Hydropower Division 

are near the enrl of their economic life of 5 years and it is recom­

mended that at least one new 4 wheel drive Land Rover should be 

bouoht for use on the interior roads where reliable vehicles are 

needed. A 4-1--1heel drive Bedford truck is also required to run in 

the interior to supply hydropower expeditions. 

from June-November, 1976 Land Rover PAA 3934 with driver 

f-;angal worked with U.l,.D.A. in the jnterior doing the transmissicn 

linP. survey ,:,f the Upper f· azcruni Project. U.1' .D.A. provided funds 

to repair this Land Rover in Decenit:er 1�76, but it was too late to 

use thes� funds to do the repairs. 

'i. 1 Stores 

In 1975 the Hydropower D:ivision JL,aned tn Upper � azaruni

Develor.ment Author.,ty equjpment s•Jch as tarpaulins. outboard motors, 

Honde nenerat0rs t" thP value of abcut ilS,000 on the �ondition that 

thPV will he Teturned in good wor�ing crder. To date thev have not 

bee11 ret,,rnPd as 1,et, The estirr'atF-rl vaJue c:,f the stnres in 1975 was 

t65,0DO and in 1q7r, it was �7�,�00. 

T'ie staff comrrised of R Storekeeoer 11, a Stores Clerk 1, 

a Stores Attend�nt., a Stcres Porter and a Stores Labourer 11. 



6.0 Current HtP•nditure except personnel emolu�ants and telephones 

incurred by the Hydropower Division for the years 1975 and 1976 era 

as indicated below:-

Heed end Sub Heed 

pf Charge 

30-2

30-3

30-4

30-6

30-7

Transport and 
Travelling 

Miscel.leneoua 

Telegrams 

Library and 
Publications 

Uni forms 

30-9 Maintenance of 

Land and Water 
Transport 

30-10 Drewing Instruments
Materials & Equipment 

30-32 Maintenance of Tiboku

Base Camp 

Head end Sub H@ad 

of Charge 

31-2

31-3

31-4

31-6

31-7

Transport and 

Travelling 

Miscellaneous 

Telegrams 

library and 
Publications 

Uni forms 

Total 

31-9 Maintenance end 
operation and G!nd 
and water transport 

31-10 Drawing instruments
t 

materials end equipment 

32 Maintenance of Tiboku 

34 Maintenance of Guagea 
I 

35 Expenses of Trainees 

Total 

Allocation 
Th, SG 

27.l

1.0 

0.3 

o.s

0.2 

7.0 

4.0 

4.5 

44.6 

Allacetign 
Th, SG 

10.0 

s.o

0.2 

0.5 

0.3 

11.0 

4.0 

4.5 

28.5 

4.6 

74.6 

Total £xpendityrp 
and liabilitiea 

a.6

1.0 

0.1 

0.1 

4.5 

3.9 

1.1 

19.3 

Total expendityr11 

and Liabilities 
Th. SG 

3.0 

s.o

0.1 

0.2 

15.B

4.0 

4.0 

17.5 

0.9 

50.5 



1.0 

2b 
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Total Expenditure on Capitel Works See rigs 7.1.l end 7.1.2 

The total expenditure on capital works during 1975 for the 

Upp!r Mazaruni Project, UN/Guyana Hydropower Inventory Study and 

Tumetumari Project was GSl.495 million and 1976 total capital 

experditure for Hydropower Surveys-Chi Chi Diversion Scheme end 

Tumatumari Project was 6$163 thousand. 

a.a Reports 

Nineteen reports as listed hereunder were printed by the 

Hydropower Diviqion in 1975. 

Progress Report No. 6 - Essequibo River �reject 

- E.G. & G.

- 6th January; 1975

Reference to Guyana - UNDP - Hydroelectric. Pow�r Survey

Report on Guyana Hydrometeorological Networks & Data

Collection

- Montreal Engineering £ompany Limited

- January, 1975

Guyana Hydroelectric Power Survey Second Quarterly Report 

Montreal Engineering Company Limited 

- January, 1975

. Progress RepPrt No. 7 - Essequibo River Project 

E. G. � G. 

6th February, 1975 

Interim Report on the Preliminary Results of the Hydropower 

Site Inventory -

- Montreal Engineering Company Limited 

- February, 1975

Progress Report No. 8 - Essequibo River Project 

- E. G. � G.

- 10th March, 1975

Preliminary Report on the Geophysicel Investigations of 

Head Race and Tail Race Tunnel Routes end at Sand Lending 

Dam Site 

- N. Grujic

- March, 1975



B.O Reports (Cont'd) 
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Progress Report on Essequibo Harbour Studies, April 1975 

- E. G. &. G. International

- 10th �ay, 1975

Data Report on Essequibo River Project - Volume l - Section

1 i 2; Volume 2 - Sections 3 & 4 

Progres& Report No. 11 on Essequibo River Project 

- E. G. & G.Internationel

- 1rth June, 1975

Power Surv�y - Evaluation of Sedimentation in Selected 
Rivers in Guyana 

- Montreal Engineering Company Limited

Guyana Hydropower Survey Appendix 13 - Access· Road Costs 

- June 1975

Progress Report No. 12 on Essequibo River Project 

- E. G. & G.International

- 10th July, 1975

Progress Report No. 13 on Essequibo River Project 

- E. G. &. G.Internationel

- 11th August, 1975

Progress Report No. 14 on Essequibo River Project 

- E. G. & G. International

- 9th September, 1975

Progress Report No. 15 on Essequibo River Project 

- E. G. &. G. International

- 10th October, 1975

Progress Report No. 16 on Essequibo River Project 
- E. G. & G. International

- November, 1975

Progress Report No. 17 on Essequibo River Project 

- E . G. &. G. International

- 9th December, 1975

E. G. � G. Progress Report No. 9 

- E. G. & G. International.



28 

- -cT -

9.0 Community Project§ 

The Hydropower Division put up a model of the

Chidego Reservoir of the Upper Mazaruni Hydroelectric Project 

in the February, 1975 Guyana Association of Professional 

Engineers Exhibition at Sophia. The model was given a 

honorary mention. 

10.0 Conclusion 

All the Engineers at the Hydropower Division workej 

for the Upper Mazaruni Development Authority during the greater 

pert of 1976 along with the Sweco Consultants. 
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