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(The Nariva Swamp Agricultural Development Project)
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#= b7

Estimate of Net Reservoir Capacity

{1

(2} Irrigation Water Requirement

—

Inflow _ (1} — (2} Comutative
(acre- ] Fields Paddy Total Re- {acre Value
faet) Effective Water re Effective Water R quirement fest} (acre-feet)
I N _| Precipitation | quirement Precipitation | quirement
{inches) {acre-feet) {inches) {acre-feet} lacre-féetl
Paddy 100 %
1-10 130 130 | -1B,445
May 1120 130 5,96 4,499 4,479 _4,349 | _22,704
21-31 | 1,169 6.55 4,923 4,923 -3.754 |-26548
1-10 | 9,289 3.17 2,383 2,383 6,006 :<26,600
dJune 11~20 | 5,781 3.17 2,333 2,383 3,398
21-30 | 4,092 3.18 2,390 2,390 1,702
1-10 {13,771 1.82 1,368 1,368 12,403
July 11-20 | 13,965 1.82 1,368 1,388 12,597
21-31 4,222 2.01 1,511 1,511 2,711
1—-10 | 7,210 3.35 2,518 2,518 4,698
Aug. 11-20 2,793 3.35 2,518 2,518 275
21-31 | 3,248 3.68 2,766 2,766 482
1-10 | 11,172 5 1,51 1,138 1135 10,037
Sep. 11-20 | 4,937 1.51 1,135 1,135 3,802
21-30 | 2,988 1.52 1,142 1,142 1,846
1-10 | 8834 . 8,834
Oct. 11-20 6,301 Harvest Time 6,301
21-31 | 14,940 14,940
1-10 | 3,118 | Maize 25% Paddy 50% 3,118
Nov. 11-20 1,494 | Soybean 26% 1.26 473 413 1,021
2130 | 17,473 1,26 473 473 17,000
1-10 | 6,496 4,36 1,638 1,638 4,858
Dec. 11-20 | 1,754 |o0.60 225 4.36 1,638 1,863 -108
21--31 | 2,728 |0.67 252 4.79 1,800 2,052 676
1-10 | 1,039 |0.45 169 4.28 1,608 1,777 -738
Jan. 11-20 844 |0.45 169 4,28 1,608 1,777 -933
21-31 | 3,767 :0.49 184 4.72 1,774 1,958 1,809
i—10 195 (235 883 614 2,307 3,190 -2,995 | -2,895
Feb. 11-20 260 |2.35 883 6.14 2,307 3,190 -2,930 | -5925
21-28 195 | 1.89 710 4,92 1,845 2,555 -2,360 | -8,285
1—10 2.04 767 5,97 2,243 3,010 -3,010 |-11,295
Mar. 11-20 2.04 767 5.97 2,243 3,010 -3,010 |-14,305
2131 2.25 846 6.58 2,473 3,319 -3,319 |-.17,624
1-10 2.53 051 951 -961 |-18,675
Apr. 1120 Harvest Time 0 [-18,575
21-30 0 ([-18,575
Total 154,335 60,724
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CONSTRUCTION COSTS {1st STAGE)

ITEM ! UNIT PRICE AMOUNT TOTAL COST -
Temporary Road % 1,390/100 FT. 15,000 FT, 208,500
NO.2 D. Canal 8 840/100 FT. 3,200 FT. 26,880
NO.3 D. Canal : 3 950/100 FT, 3,100 FT, 29,450
NO.4 D, Canal § 950/100 FT. 3,700 FT. 35,150
Turure Cut $ 13,980/500 FT. 1,500 FT, 41,940
Cocal Reservoir £ 5,160/100 FT. 38,000 FT. 1,960,800
Spillway | $500,000/cach 1 500,000
Ovtlet Works | § 15,000/cach 4 60,000
Cocal Cut | § 4,650/100 FT, 11,500 FT. 534,750
Plum Mitan 1. Canal 3 140/100 FT, 9,800 FT, 13,720
Bois Neuf . Canal $ 1,110/100 FT. 6,800 FT. 75,480
Ortoire [. Canal , g 106/100 FT, 19,700 FT. 19,700
NO.3 D). Canal ‘ s 950/100 FT. 7,900 FT, 75,050
NO.4 " ) 950/100 FT, 7,000 FT, _ 66,500
NQO.5 " ; 8 950/100 FT, 7,000 FT, 682400
L_aterai Canal & Others 5 5 161/acre 2,250 dcres 362,250

Sub-to‘;ﬂl—- )‘ $ 4,078,570
Contingeﬁcics (10%) 407,857
Eﬁgiueering & Administration (15%) 611,785

Total $ 5,098212

Roundedto T.T.$ 5,100,000

(US$ 2,550,000)
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CONSTRUCTION COSTS (2ND STAGE)

ITEM | uNITPRICE AMOUNT | TOTAL COST
Nariva Regulating Res. $ 3,290/100 FT 52,500 FT. 1,727,250
L'Ebranc|ie Barrage 1 270,000
UEbranche Cu S 35390/100 FT. | 7,200 FT, 2,548,080
Closing of Nariva River 1 ‘ 15,000
Turure Cut $ 13,980/500 FT. 28,000 FT. 782,880
NO.1 D. Canal 8 740100 FT, 5,700 FT. 42,180
NO.2 ” S 840/100 FT. 9,700 81,480
NO.3 " 8 950/100 FT. 10,100 FT. 95,750
NO.4 7 §  950/100 FT. 10,700 FT. 101,650
NO.5 ” S 950/100 FT, 10,500 FT. 99,750
Sluiceways $ 30,000/cach 5 150,000
Bridges $  8,000/each 9 72,000
Plum Mitan 1. Canal g 140/100 FT, 5,700 FT, 7,980
Bois Neuf I, Canal S 1,110/100 FT, 24 400 FT, ; 270.840
Lateral Canal & Others PoS 161/acre 6,173 acres ‘ 093,853
Land Expropriation E 1 12,000
Diversion Road S 1,390/100 FT, 4,400 FT. 61,160

Sul;:coﬁtal $7,332,0563
Contingencies (10%) 733,205
Engineering & Adminiscration (15%) i ],099‘,§O—7;__

Total i - o _ “*“"'g é : 1%?5 ,065

Rounded to T.T. $9,170,000

(US $ 4,585,000)
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Economy in F.E.Expenditure (After Completion of preject)
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IR % .
T.TES5 2, acre = T.T$ 13 0. ha == U8% 6 5, ha
NOTE: ~USARK#EH19 6 7EDCattle Ranch OIRIEIROINCTH D,

Cross Operating Net Net Income Net Income

e 7B Wl ¥ Wench Income | Bxpense. 1Ranch Income| Ratio acre |Per acre -
S e | 1866 18122 %014 s018 50% | 4520 2,015
dbeyafihtths | 404.0 41438 22373 19065 46 5900 3231
MO s | 2519 17,889 11577 6312 35 11670 0,541
Total | 8445 77.449 | 42964, 34,485 45 22090 1561

Source . Farm cost and Returns, Commercial Farms by Type, Size,
and Location, U.S.D.A Beconomic Research Scrvice, Agricultiure

Information Bulletin No. 230
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Benefit Cost Ratio

TT$  2cre (US% hectare )

Fil7-442 Annual Benefit Annual Cost B/c Ratio
307 488 (6D3) : 160 (197) _306
6% 467 (577) 261 (32.2) 179
7% 460 (548) 300 (371) .53

10% 438 (541) 43% (535) 1.6
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Economic Analysis for Total Project

[Nariva Project in T. & T.1*

(TT$]
Irrigation Livestock Total
9,000 acre 7,400 acre 16,400 acre
Acreage {3,650 ha) (3,000 ha) (6,650 ha)
. . 16,314,000 2,400,000 18,71'4,000
Initial Installation Cost (US$ 8,157,000) | (US$ 1,200,000) | (US$9,357,000)
. acre 1,811 320 1,140
_ _ per ’ J
ditto— per (2,235) (400) 1,407
Annual Cost 1,217,320 158,500 1,375,820
(7%) (USS 608,660) | (USS 79,250) (USS$ 687,910)
Annual Benefit 1,295,658 242,777 1,538,435
{7%) (US$ 687,829) (US$ 121,389) (US$ 769,218)
B/C Ratio 1.06 1.53 1.12
(7%) - ,
Intérnal Rate of Return 7,4% 10.1 % 7.8%
Number of Settler & Beef Cattle 640 farms 7,400 head
Total Yields and Proportion for Import
Total
Yield Cultivated Total Total | Proportion
ka/ha or kg/head | Area or Head |Production(kg) | Import (kg) |for Import (%)
Crop .
Rice 2,400 5,475 ha 13,140,000 31,660,060 41.5 (%)
Maize 3,360 912 ha 3,064,320 30,183,000 10.2 %
Soybean 1,900 912 ha 1,732,800 7,560,000 229 %
Livestock
Beef 120 7,400 884,000 5,031,000 17.6 %
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Annual Benefit {Total Benefit) TT$

igation Intefest Rate: 7%
{frrigation]

Period of the Analysis : b0 Years
Stage | Stage I Total
2,800 acres 6,200 acres 9,000 acres
(1,150 ha) (2,500 ha) (3,650 ha)
{1) Annual Net [nco;ne (Full ;3;11efit) 581,900 1,265,000 1,483,845
Straight Line Lag
(2) Annual Increase
(1) x1/5 116,380 253,000 296,769
{3) Present Worth
{(2) x 11.7469 1,367,104 2,971,966 3,486,110
(4) Amortized for 50 Years
(3) x 0.07246 99,060 215,349 252,604
Complete Lag
(5) Present Worth at Beginning of 6¢h Year
(1) x 13.606 7,917,331 | 17,211,590 20,189,195
{6) Present Worth at Beginning of 1st Year
(5) x 0.7130 5,645,057 12,271,864 14,394,896 |
(7) Equivalent Annual 50 Years
(6) x 0.07246 409,041 889,219 1,043,054
(8) Equivalent Annual Benefit for
Straight Line Lag Period 99,060 215,349 252,604
Total Annual Benefit 508,101 '| 1,104,568 1,295,658
Total Annual Benefit per acre 179 179 144
(US$ per hectare) (221) (221} {178)
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Annual Cost (Total Cost) TT$

Interest Rate: 7%
Period of the Analysis: 50 Years
r
Stage 1 Stage || Total
| 2,800 acres | 6,800 acres 9,000 acres
L N i {1,150 ha) | (2,500 ha) (3,650 ha)
Estimated Installation Cost and
initial investment
(1) Total Installation Cost 5,744,000 10,570,000 13,280,410
(2} Interest During Construction i
i i

(1) x 1/2 x0.07 x5 1,005,200 1,849.750 2,324,072
(3) Total Initial Investment ‘

(1) +(2) 6,749,200 12,419,750 J 15,604,482
Annual Cost : 3
{4) Operation & Maintenance Cost 38,000 67,000 85,771
(5) Amortization of Investment Cost :

(3) x 0.07246 489,047 899,935 1,130,701
(6) Price of Replacement (Steel Gate) 44,000 33,000 63,529
{7) Replacement Cost |

(6) x 0.1842 x 0.07246 | 534 440 | 848

Total Cost 527581 967,375 | 1,217,320

Total Cost per acre 186 157 135

(US$ per hectare) {230) {198} (167}
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Investment Schedule

Payment Capacity [(4) x 0.4]

Irrigation and Drainage Work o Farm Settlement R ]
| Consretion Cost il I L
Year || ocal Currency] _Foreign Local Currency | Local Currency Foreign |
‘Exchange | Toral | ...l [Fxchange
Gov. Budget Loan - - Loan
TT $ Uss T8 TT$ TTS$ USs$
1 566,000 | 227,000 1,020,000 o |
2 566,000 227,000 1,020,000 .
3 566,000 227,000 1,020,000
4 566,000 227,000 1,020,000
5 566,000 227,000 1,020,000 1,300,000 644,000 320,000
T e a— AU PRt dntet . it
Total | 2,830,000 1,135,000 ;5,100,000 1,300,000 644,000 320,000
B B e o B R s
7 960,000 437,000 1,834,600
3 960,000 437,000 1,834,000
9 960,000 437,000 1,834,000
10 960,000 437,000 1,834,000 2,184,000 1,400,000 635,000 *
Sub- ' '
Total | 4,800,000 _2_,»1?5,009%“ 9,170,000 2,184,000 - 1,400,000 635,000
Total | 7,630,000  |3,320,000 | 14,270,000 | 3,484,000 | 2,044,000 955,000
# O —9
Payment Capacity by Farmers
Per Hectare Per Household
(1) O & M Cost 29 TS = 14.5 US$ 164 TT$=82 US$
(2) Amortization 49 TT§ =25 US$ 280 TT8=140 US$
(for Land Improvement)
(3) Farming Family Income 308 TT§= 404 USS 4,584TT$=2,292 US$
(4) Saving [(3) x 0.2 162 TT$=81USS 917TT$=459US$ |
(5) 65 TT$=33 US$ 366 TT§=184U5%

(5) = (2) = [{(1) x 0.5] = 366—280—(164x0.5) = 4 TT$ (per household)
65— 49-(29x0.5) =1 TT$ (per hectare)
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Summary of Payment Schedule

Year From C"'_Of?ir_?‘tion tiA_th(l:CL)j'!:—T$ From Government to I.F.A. (F.E,) US$
Facilities Land Improvement| Total Construction | Mechanization Total
TTS Uss
1 - - -~ 3,405 - 3.405
2 - - - 10,215 - 10,215
3 - - —~ 17,025 - 17,025
4 - — ~ 23,835 - 23,835
5 45,500 22,540 68,040 30,645 9,600 40,245
6 91,000 45,080 136,080 82,850 9,600 92,450
7 91,000 45,080 136,080 95,960 9,600 105,560
8 191,000 45,080 136,080 | 109,070 9,600 118,670
9 91,000 45,080 136,080 | 122,180 9,600 131,780
10 167,440 94,080 261,5201 135,290 51,197 186,487
11 316,550 179,080 495,630 | 223,171 51,197 274,368
12 316,550 179,080 495,630 | 223,171 51,197 274,368
13 316,550 179,080 495,630 | 223,171 51,197 274,368
14 316,550 179,080 495,630 1 223,171 51,197 274,368
15 316,550 179,080 495,630 223,171 95,939 319,110
16 438,636 257,340 695,976 | 223,171 95,939 319,110
17 428,636 257,340 | 695,976 223,171 95,939 319,110
18 438,636 257,340 | 695,976 | 223,171 95,939 319,110
19 438,636 257,340 695,976 | 223,171 95,939 319,110
20 438,636 257,340 695,976 1 223,171 95,939 319,110
21 438,636 257,340 695,976 223,171 95,939 319,110
22 438,636 257,340 695,976 | 223,171 63,792 286,963
23 274,966 176,260 451,226 223,171 63,792 286,963
24 274,966 176,260 451,226 1 223,171 63,792 286,963
25 274,966 176,260 451,226 223,171 63,792 286,963 -
26 274,966 176,260 451,226 1 146,876 63,792 210,668
27 274,966 176,260 451,226 146,876 ~ 146,876
28 _ - — | 146,876 -~ 146,876
29 - - — 146,876 - 146,876
30 - _ — 146,876 - 146,876
Total | 6,604,972 3,875,020 10,479,992 | 4,712,420 1,204518 | 6,006,938
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Annual Benefit {Total Benefit TT$)

[Beef Cattle Farms}

(1)  Annual Net Income (Full Benefit)

Straight Line Lag

(2) Annual Increase
(1) x 1/5

(3} Present Worth
{2} x 11.7469

(4) Amortized for 50 Years
(3) x 0.07246

Complete Lag

(3) Present Worth at Beginning of 6th Year
{1} x 13.606

{6) Present Worth at Beginning éf 1st Year
(5) x 0.7130

(7) Equivalent Annual 50 Years
(6) x 0.07246

(8) Equivalent Annual Benefit for
Straight Line Lag Period

Total Annual Benefit
per acre

(US & per hectare)

63—

Interest Rate 7%
Period of the Analysis

390,000

78,000

916,200

66,300

5,306,400

3,783,300

274,200

66,300

340,500
46.0

{56.8)

B0 Years
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Annual Cost {TT $ Total Cost)

[Beef Cattle Farms]

Estimated Installation Cost and Initial Investment:
(1) Total Instllation Cost

(2} Interest during Construction Period

(1) x1/2x 0.07 x5
{3) Total Initial Investment
(1) +(2)
Annual Cost :
(4) Operation and Maintenance Cost

(5) Amortization of Investment Cost

(3) x 0.07246

(6) Replacement Cost

Total Cost
per acre

(USS$ per hectare}

S — 64 -

Interest Rate 7%
Period of the Analysis

2,400,000

420,000

2,820,000

18,000

204,300

222,300

30.0

(37.0)

650 Years
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Tonstruction lnspection Personncel

Professional Personnel No. Required
Project Engineer 1
Assistant Bnginecers 2
Construction Engineers 5
Lab, Assistants [
Soil Enginecr 1
Lab., Assistants 2
Mechanical Enginecer 1
Draftmen 2
Inspectours 7
Surveyors 2

28

Non-Proflfessional Personnel
Truck Drivers 2
Janitor 1
Clerks 2
Rodmen and Chainmen 4
Laboarers 3
Typist ) . 1
Telephone OQperators 2
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Operations List of Personnel

No. of Personnel

Superintendent 1
Chiefl Water Master 1
Ditch Riders 10
Clerks 4
Tetephone Operator 1
Foremen 2
Equipment Operatlors 4
Mechanics 2
l.aborers : 15
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