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ORGANIZATION, OPERATEONS AND MAINTENANCE OF THE IRRIGATION SYSTBJ IN
BRUMDEC PROJECT i

1. ' Introduction"

Intensive agriculture could be developed in the Black Riwer ‘Upper Morass
Area using the land and witer resources available, and also the existing net-
work of drains and the water diversion structures in the South Elim River.
Additional sources of water are the flows from the North Elim River, the Foster
River, Black River and the drainage water, if the‘drain flow is properly managed
The utilization of the surface water resources as supplementary irrigation have -~
to take into consideration, the cropping pattern and the effective rainfall.
From the water management point of view, we can distinguish two types of soils
in the area:- argaruc soils with a high water retention capacity and also high
water transmission, and the mineral soil (clay, clay loam) with less water hold-
ing capacity and less water transmisivity than the peat soil. The topognaphy
is a constraint in the land capability for agriculture under irrigation. The
soil and water conservation in the area requires a combination of the drainage
and irrigation practices to control the water levels in both ground and ‘drains.
To do thl‘s, a retention structure should be placed in the drains to wet the
peat soil by subsurface flow. In the mineral soils, and dependmg on the topo-
graphy, surface irrigations and conservation practices are needed.

L}

2. The Water Resources of the Area : f
d [

The sources of the water in the BRUMDEC Project are: 'the direct effective !
rainfall in the |a culwral area, and the stream flows 1n the rivers and dmns /

that have been mentioned above. | : o ' ]
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2.1 The “Effecuve Rainfall - -7 S =

N 'I‘here are no records of ra:mfall data for the Black Rwer Upper _ |
Morass agncultural area: In the past for ‘the’ feﬁSIblllt);.;m@lés the data

Ny S THT

for the Santa Cruz station have been used. In thJ.S raporrt we are present- '
ing the results of prooeéSmg“tﬁ‘e raJ.nfail data for Hblléﬂd Statlon which" l.S
- the nearest statlon to. the area, vuth 20 years of mcnthly pxeca.pltatlcn data. )
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At the beg1m1ng of August 1981, a recording ra:m gauge was - 1nsta11ed :
at Elim, (so in the future rainfall intensity could: be cmputed)

Effective: ra.mfall could be defined as that part of the total mmthly

precipitation that is available for crop production; it neans that ef-
fective rainfall takes care of the moisture for land preparatlun, for

the consumptive use and for salt leaching requirements.

The following method has been used to find the monthly-éffective rain-
fall under the assumption that the data for Holland are vahd for the

Black River Upper Morass area.
2.1.1. From the original daily data, compute the total monthly pre-

c1p1tat10n for the period 1961 - 1981 (Table 1).
2.1.2 Make ‘a frequency analysis of the monthly necords for eve!y

ma'lth. "
2.1.2.1 * Rank the monthly precipitation data in ﬂecmasé.ng order

(The biggest one will be number one, and the smallest one will be

number N; Tables 2a and 2b). “
-2,1.2.2 Usmg the Hazen formula compute the plottmg position:

< Fa = 100 (2m - 1) .
- ZN

Fa = Frequency in percentage . - g-

rank order of the data; (m = 1 for the f1rst cne,

| t ! m=Nforthe1astme) } _ . /
' ] I
| "N = The total number of data for the mmth, In th17/

case N = 21 for the month of January, February,:
March, April, May, Juné and July; and N = 20 for
the month of August, Septembe b
and December. S o
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2.1.2.3° Plot the actual value of precipitation with its res-
pective frequency value (Fa) in a log-normal probability paper..
It is assumed that monthly precipitation data follows a log nor-
‘mal probability distribution. '
2.1.2,4  Select the values of monthly pméipitatim for every
‘month that have ‘a probability of occurrence of 5, 10, 15, 20, 25,
30, 35, 40, 45, 50, 55, 60, 65, 70, 75, 80, 85, 90 and 95 percen-
tage of occurrence (Table 3) :
2.;1.3 Compute the potential evapotranspiration. The potential evapo-
transpiration has been defined as the amount of water that a crop cover-
ing the soil su;‘faoe campletely, growing under a permanent supply of |
moisture, needs during its vegetative period to produce a 'commercial
yield. It depénds on the climatic factors. To cempute the p_ot'dnti:al
evapotranspiration, the modified Blaney and Criddle formula will be used.

: £
- EVP = K.rf = KT.T.P. ‘
where:
*  EVP = potential evapbt.ranspiration o
- K.r = temperature factor; K‘l‘ = 0.0173T - 0.314;in the English

" system
T = mean monthly temperature in degree Farenhelt :
='monthly percentage of the sunshine- hours of the year. It 1s a.

function of the geographical position of the area. :
Table /4 shows the computed potentlal evapotranspiration values for ,
BR!JM!EC'Sﬂ area. - : Y i i - o

(Bt ; ’
For a given value of monthly rainfall, the effecuve ra:.nfall mcmases
as the potentlal evapotramsplratlm increases.. o !
From the 1mgat1m point of view, the water mquirements Hepend an the E
potentlal evapotramspuaum, on the type of crop, r of
water use, and on the effective rainfall. . |
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2.1.4 Usi.ng the values of rainfall for the 7S perwntage ofpr@i e ‘
ability of occurrence, the corresponding monthly potentfal: evapor.

" transpiration and Table 5, find the monthly effective ra:.nfall“‘“" R
(Table 6). (The values of the last variable should be used to com--
pare the water needs with the natural water s n

the water requiréments for the crops growing ).
2.2 Streamflow Analysis

' To compute the .mmthly surface water avai s .
area, the following daily streamflows have been ¢
by the‘mathod of flow duration analysis:

1977;

. Black Rwer at Newton . 1966 -
* North Ellm River 1967 - 1980
" South Elim River 1967 - 1980 |
Fostei' River . 1967 - 1978 EERCN
The results of the availability of the da__, _ _______., ___uted -
for the twelve (12) months of the year for every stream are pnesented in
Appendix T. g

«2+2.1 Black River Daily Streamflows A

This is the main source of surface water. However, the topo-
graphic features of the area imposes an economical constraint gin the
water utilization. Tables 7a and 7b show the monthly $treamflows and
their probability of occurrence. It can be seen that the abundant
period is from May to December and the low water period is from January
to Aphil A(Table 11 shows the -.75 probability. of occurrence of the.manthly
streamflows) . ‘A topographlcalmap with counterlines evely 0.15 m (0.5 ft)
will 1nd1cate the suitable points for the water diversiens. :
2.2.2. North Elim River Daily Streamflows '

4 'I}us stream conveys the water into iving . |
the flow: fmm the distiéllery. The total di ffect .
toleramt :crops ‘such as Tice. Tables §a anc mﬁ-r o
fﬁms and their probablhty of occurrence f,}an S

May to Deoenber. ,
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There is a permanent flow from the North Elim River that could be
used fer irrigation in BRUMIEC's land. (In Table 11, .the.0.75 prob-
ability of occurrence of the monthly streamflows are shown).. .

2.2.3 South Elim River Daily Streamflows

‘The South Elim River is the only source of surface water that
has been psed for irrigation. At the present time, there are three.
main water intakes on the stream and many secondary diversions. The
Elim School of Agriculture pumps water from this river to operate its
sprinkler ;irrigation system. The recorder stream gauge has been placed
downstream of the three main water intakes, so the flows that are regis-
tered do not take into account the amount of water already diverted for
irrigation. According towhat has been observed in the field, the dis-
charge in-South Elim River could be increased to a minimm of 1 OMS
(35.3 CFS). Tables 9a and 9b show the monthly flows and their prob-
ability. 'The abundant period is from July to November: In Table 11,
the 0.75 probability of occurrence of the monthly streamﬂow is presen-
ted. For the irrigation of BRUMIEC's area, this is the first source of
surface water that can be managed because its topographical pos:.tlon is

4 suitable, and also the existing diversion structures are already in )

place. !
2.2.4 Foster ‘River Daily Streamflow . -
' ]

. Foster River is the smallest stream of the surface water in the
area.’ It could assure the supplementary water for 100 acres. The water
sHourh bd diverted. upstream the afflux of the draJ.nage water. Tables 10a .
and 10b show the available flows with their respective probability occbr-
rence on Table 11, the flows for the 75% of probab111ty of occurrence ’

have wen selected. ;

!
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2.2.5 Comments on the daily streamflow data.

The data have been adjusted to a log-ﬁofmal proB~ . ;;]
~ability distribution, the Black River streamflow data fit
very well to this distribution. For the data of the other
rivers a discrete adjustment to the log-normal probability
distribution has been done for the interpolation of data.
In general the graphs show a very steep slope which means -
that their watersheds have a strong run-dffjﬁofentiélc;'This
fact is also verified by the isolated peak flows of ‘short -
duration 'occurring each month. (See Appendices 1l and 2).

From the: ‘Tesults, it is seen that the 75% probability of
occurrence of the Black River daily flows can provide the
supplementary water for the irrigation of BRUMDEC 1and.

Since the South Elim flows diverted for irrig&tion are not
measured;'it is not possible at the present tfﬁe,[t&fknow
exactly the exact total flow available from the three other..
sources. However, it could be estimated at 1.500 cubic meter
per second (53 CFS). This flow if properly managed could sup-
ply the supplementary irrigation for 4,000 acres. ‘

2.2.6 Management of the drainage water for 1ry1gat10n.

Most of the drainage water comes from run-off, blue
holes and surface streams. The drainage water coul& be used,
for irrigation.of crops provided that the electrical conduc-f
t1v1t¥ 15 below the critical level for the partlcular crop.
For example, 1n September 1981, the. highest sample value of/
electrical conductivity recorded was 645 mlcromhos, at that'
level the water could be used to irrigdte rice.: . It'could be
pumped into the agricultural land, or it could be sbored in
the drains and wet the land by sub- surface flow. . i
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ater\shows the fol” feéuiggz .;
li&s Electrical conauc:'“

River parts per million tivity - micromohos Date

Black River 180 260 04-09-81

North Elim . 495 710 - 08-09-81

South Elim 300 430 22-08-81

Foster ; 250 - ' 385 03-09-81

The water could be classified as C-2, which means that itjcould
be used for tolerant crops. To avoid a build-up of salts in ‘the irri-
gated soil, a leaching practice has to take place by improving the
internal drainage ‘condition in the mineral soil. ‘

4. Diversion of Water to the Project Area from the Rivers

Water has been taken from the South Elim River to irrigate rice
and sugar cane in the project area. From the first intake, 16 cubic
feet per second (470 1/s) are diverted. From the second one, 6 cubic
feet per second (170 1/s) are taken. From the third, 10.6 cubic feet
per second (300 1/s) are diverted. There are some other non-structural
water diversions from the Elim River. Up to now, water has not been
used for irrigation to the area from the other rivers. According to
the elevatidn df the project land, the second available source of ;
water is the Black River. Two main points could be selected to divert
water, both of them are downstream Newton Bridge.; the first ope is up-
stream the waterfall, and the second is at the meander, which is the
nearest point from Black River to the project land. The water needs
to be passed through the east dyke. The third possibility is Foster
River. The water intake in this river has to be placéd upstream from
the gauging station. Water from Black River should irrigate the peat
soil whilf water from Elim and Foster Rivers would irrigate the min-
eral soils.

i“ s 4
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It is possible to increase the water flow in the South Elim
River by proper maintenance of the. chanhnel.

The improvements required in the South Elim River. are:

1. To remove weeds.

2. To eliminate meanders.

3. To build a wall with a control gate in the first intake.

4. To build a retaining wall on the right side of the second

intake. . ' <o

S. To maintain the conveyance channels giving them a suitable

capacity (remove weeds, re-shape cross sections, paint and
oil gates). ' .

According to the water availability in the South Elim River,
and taking into consideration the non-structural intakes, the three
structural water intakes can have a capacity of 15 cubic feet per
second (425 1/s) each.

The first diversion has this capacity, but it needs maintenance;
some reaches of the lined canal need replacement.

I® is necessary to give'to the second and third diversions, thé
capacity to convey 15 cfs (425 1/s). These canals could be designed
and constructed for maximum hydraulic efficiency with a side slope
of 1.5 to 1; n = 0.025 and a longitudinal slope of 0.0005.'

S. Organization of the Irrigation System in the BRUMDEC Project

The’hddinﬂstration of the irrigation system could be divided |
according to the source of surface water as follows: l
- sub-administration of Black River
- sub-administration of North Elim River
- sub-administration of South Elim River

- sub-administration of Foster River

o
/-






Every sub-administration will be handled by an irrigation
operator, who :reports to the Superintendent of Roads, Irrigation
and Drainage.

In every sub-administration, the following information will
be needed:

1.
2.

3.
4.

S.l

The amount 6% land to be irrigated by the water user.

The annual crop pattern, specifying dates of seeding and
harvesting, and also the area devoted to every crop.

The type of irrigation used.

The availability of irrigation structures (channels, gates,
reservoirs etc.).

The Sub-Administration of the South Elim River

To have an appropriate use of the water from: this source,

a flow meter should be constructed upstream the first water in-
take. All the water users should be registered and be required
to put a gate and .a flow meter at their outlets. Water should

be allocated based on the crop water needs and on the water avail-
ability. During the critical periods, a turn sYstem should be |,
established for the most efficient use of water.

At the present time, it is necessary to de%ign the irriga-

tion infrastructure, (dams, gates, retention walls to prevent

flooding, re-shaping channel cross section, flow meters, brldges,
culverts, spillways, drops, etc.), to improve the water use.

" The bxperience that we would gain with the management of

this river will help us to work with the others.

5.2

Responsibilities of an Irrigation Operator

- - Supervise the allocation of water accordlﬁg to the flow
availability and the crop needs. *

- Compute the flow to be allocated to every water user,
according to its crop pattern and the area devoted to each
crop. oo

' l
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-  Advise and supervise on the installation of flow
meter and gates, and on the improvement of efficiency
of water conveyance and water application.

- Keep the 1rr1gat10n infrastructure working as de-
signed.

s 4

- Prepare the annual works to be carried out in the

- sub-administration, giving details of the requirements

of material, labour and technical assistance for the

- operation of the irrigation system.

- Prepare the annual budget for the operations, main-
tenance, feplacement and administration of the irrigation
water in' the river.

- Coordinate work with the drainage operator for the op-
timum use of the available water resources.

- Keep records of the daily streamflows with special con-
sideration to both the instantaneous peak flows and the

low flows and their duration, to establish the fldod con-
trol structures and the policy of water distribution dur-’
ing the period of water shortage. .

- Master the use of irrigation tools such as pumps, pipes,
siphons with a very good knowledge of the hydraulic of 1ts'
functioning. :

-l Loordinate with the Agronomists to find out the crop
water requirements for the crops growing in the sub- admin1-
stration.

- Conduct field demonstrations to show the farmers the
benefits of the use of the irrigation tools in improving

the water application efficiency.

- Prepare the annual malntenance programme of the river

and main canals.







5.3
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Responéibilities of the Superintendent of Roads,
Irrigation and Drainage

- Obtain the optimum use of the available water re-

' sources in the area: effective rainfall, surface water,

and drainage water.

- ,Prepare the annual operation and maintenance pro-
gramme to assure the distribution of irrigation water.

- Supervise the working condltlons of the heavy equip-
ment necessary for the operatlon of the roads, irrigation
and drainage infrastructure such as drag-lines, tractors,
backhoes,‘graders, pumps,; etc.

- Prepare'the annual budget for the operation, mainten-
ance, replacement and administration of the roads, irriga-
tion. -and drainage of the project. ‘

- Evaluate the performance of the roads, dralns, canals,
pumps, water control structures, observation wells and in-
ternal drains.

- Prepare the chronogram of activities in coordination

with the agricultural programme, and take into account

the weather conditions and the available equipment.

- Compute and keep records of efficiency of machines,
fuel and lubricants' consumption, work effectively done'
per hour for every piece of equipment. ,

- Keep up-to-date information on new findings for the‘
1mp}ov1ng of irrigation efficiency, and also on more eff1-
cient and more economical equipment for the optimum manage-
ment of the land and water resources of the project.

- Train.the drainage, irrigation and pumping operators
to assure the proper management of the water resourcey

- Keep records and analyze the prec1p1tat10n 1nformat10n
so as to compute the rainfall intensity, 1ts frequency| and

|
|
|
!
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- Désign the internal drainage, irrigation and roads
for the rural development of the area. '

- Planning the operation of a very well equipped and
very well managed workshop, with a stock of all the spare
parts for the BRUMDEC equipment.

- Prepare’ a programme for the land levelling in the
BRUMDEC project to improve the water application efficiency.
- Prepare the necessary data to run a linear programme
to optimize the use of land and water resources of the

- BRUMDEC project.

- Advise the BRUMDEC Managing Directdr in matters re-
lating to roads, irrigation and drainage.

6. Conclusions

The observation of the field conditions and the interpretation
of the results on precipitation, streamflow and water quality leads
us to the following conclusions: .
1. The total annual effective rainfall for the area is 980 mm
(38.6 inches) or 9,800 cubic meters per hectare.
2. The rainfall shortage period extends from December to March.
3. The humid periéd extends from July to October.
4. The crop pattern should take into aonsideration the effective
. rainfall to reduce the irrigation water requirements without affect-
ing the productivity and the production. '
5. To assure good water management, a water control structure should
be placed &o moisten the soil by sub-surface flow, reducing both the
drainage flows and pumping needs. /
6. The flows from South and North Elim and Foster Rivers will amount
to 1.5 CMS (53 CFS) that will supply a‘permanent complementary irriga-
tion water for almost 4,000 acres witha 75% of probabilitf, provided
the required ifrigation infrastructure is in place.

a
.
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7. The quality‘of drrigation water could affect the crop produc-
tivity, and the crop production if there is not good internal drai-
nage to leach out the salts.

8. . The South Elim River needs improvement of the hydraulic work-
ing conditions to increase the flow rate.

9. For the optimum uSe of the available discharge in the South
Elim River, it is necessary to provide it with the required irriga-
tion infrastructure to assure a rational distribution of the flow.

.~

7. Recommendations

1. For the planning of the irrigation system, a 'survey map is
needed. This map should show: .
- contour lines for every 0.5 ft. difference in elevation.
- the positions of the constructed roads, bridges and build-
"~ ings, dykes, drains, rivers (Black, South‘énd North Elim
and Foster), and . b
'- the boundaries of BRUMDEC land.
2. Planning of the use of the flows in the South E11m River should
be carried out as soon as p0551b1e beginning with a survey map, with
the registration of all the water users, and identifying the area al-’
ready irrigated. The required irrigation infrastructure to assure
the optimum management of the available water should tﬁen be designed.
3. Based on the effective rainfall, and on the available su;face |
and drainage water, establish the crop pattern for an-intensive agrif
culture programme. . '
4. Const%uct the water control structure to be placed in the dral?s
to moisten the peat soils by sub-surface irrigation. = . |
S. Plan the over-all land and water resources in the area relating
the surface water levels in the drains, the depthiiof the water table
and the requlred depth of the crops. The 1nformat10n prov1ded by |
the observation wells in this matter is highly valuable. i
6. Deep ploughlng has to be done in the mineral 5011 to 1mprove i
the dralnage conditions to facilitate the leaching out of salts i
brought 1nto the 5011 by the irrigation water. o |

l ! i
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7. Monitor monfhly the quality of the irrigation and drainage
waters to plan the crops to be grown in a given area; monitor also
the leaching requirements.

8. . Based on the head and on the flow-rate needed select the pumps
with the highest efficiency to pump the water from the biggest drains
such as 2D, 1D or AD into smallest drains such as 2D-3 or 1D-1, to
raise the surface water level to irrigate the peat soil.

9. In those areas where the land levelling will show that the

cost of earth movement will exceed the marginal cost, the irrigation
and water conservation method called 'contour furrow' should be prac-
ticed. - - i ‘

10. BRUMDEC should request from the water authority the right to
take, for irrigation, the following flows:

- South Elim River up to 1.0 CMS (35.3 CFS)
North Elim River up to 0.5 CMS (17.6 CES) R
Foster River up to 0.2 CMS (7.0 CFS)

Black River up to 3.0 CMS (106.0 CFS)
11. BRUMDEC should have an engineering office equipped with engi-
neering tools such as:

- Two (2) design tables '

- One (1) engineering level with its tripod ¥

- One (1) Theodolite ; '

- Two (2) staffs, fourteen (14) feet in length E '

- Six (6) range poles " |

- Tyo (Z)asets of triangles, twelve (12) incbes in length

- Two (2) scalemeters _ /

- Two (2) templates '

- Pencils, china ink, drawing paper, erdser, pencilisharpene#,

tees, tapes, etc. ; ; '

- One (1) set of section 15, Irrigation and one (1) set of

section 16, Drainage, both of the National Engineering
Handbook, Soil Conservation Service, U.S.A..:

'
'
!
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- One (1) copy of standard No. 3, Canals and Related.
Structures, U.S.A. Bureau of Reclamation

12. The irrigation canals should be designed using the criteria
of hydraulic efficiency together with a longitudinal slope 0.0005,
a roughness coefficient n = 0.025 and a side slope 1.5 to 1.
13. For every type of soil in the area, the basic irrigation infor-
mation should bé obtained by carrying out the actual field tests or
measurements. It will be necessary to know the basic infiltration
rate, the wilting point, the field capacity, the lower'limit of the
soil moisture content as an index for irrigation, .the length of fur-
row, and the length of.the basin.

- ee
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Table 4 "~ MONTHLY POTENTIAL EVAPOTRANSPIRATION COMPUTED
USING THE BLANEY AND CRADDLE METHOD

Temperature Percentage Potential
: OF of sunshine . Evapotranspiration
T P TP/100 Kp EW
- inches mn
January - 75.8 7.88  5.97 0.9973 5.9539 151
February /5.0 8.00 6.68 0.9835 ~6.5698 167
March 76.2 8.14  6.20 T.0043 6.2267 158
il 780 8.30 .85 1.0354 71028 180
May 78.6 8.80 6.92 1.0458 7.2368 184
Jine — 80.4 9.28 - 7.43 T.0769 §.0015 203
July 80.5 7.18 7.39 T.0787 7012 202
Aigust —81.0 8.06 6.53 “T.087% 7.1001 180
September ~80.8 8.57 5.92 T.0838 7.5002 191
OctobeT 543 753 (1] T.I375  7.6006  19%
. November 78.4 ~7.99 .26 T1.0423 6.5249 166

December 77.0 7.05 5.45 -1.0181 "~ 5.5283 140
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TABLE 6 EFFECTIVE MONTHLY RAINFALL FOR THE BLACK RIVER UPPER

MORASS PROJECT -
Monthly Monthly Potential Effective
rainfall evapotranspiration rainfall -
mn  inches mn__inches mn  inches
January 29 1.14 151  5.94 23 0.91
February 37 1.46 167 6.57 30 1.18
March - 44 1.73 158  6.22 35 1.38
April 108  4.25 180 7.09 8  3.35
May . 207 8.15 184  7.24 146 5.7
June 7% 2.99 203 7.99 65  2.56
July 126 4,§6 © 202 7.95 103 4.07
August 176 ©  6.93 180  7.09 130 5.12
September 174 6.85 191  7.51 131 5.16 -
October 210 8.27 195 7.68 151  5.94
November 69 2.72" 166 . - 6.54 55  2.16
December 34 1.34 140  5.51 26 1.02
TOTAL 1,200 50.79 2,117 83.33 980  38.59

¥

Percentage of rainfall use = 100 (980/1,290) = 76
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TABLE 8a

MONTHLY STREAMFLOWS AND THEIR PROBABILIT¥ OF 8Q,_Eamznm IN O
PERIOD 1967 - 1980

NORTH ELIM RIVER

Prebability Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec .
.5 1.445 0.850 0.992 2.068 2.550  2.380  1.303  1.473  1.983 .2.550 2.663 1.388
10 1.218 0.765 0.850 1.643 1.983 1.870 1.147 1.303 1.74z -2.125 2.8l 1232 = -
15 1.105 0.680 0.773 1.360 1.671  1.722 . 1.048 1.162  1.516 ~1.870 1.870 "1.119 =~~~ -~
20 0.992 0.652 0.714 1.167 1.473 1.473 0.992 1.048 = 1.388 1.700 1.700 1.020 ., |
25 0.907 0.609 0.657 1.034 1.303 1.303 0.935  0.949  1.289 1.558 1.558 0.958 :
30 0.850 0.595  0.623 0.929 1.162 1.176  0.884 0.892 1.218 1.445 1.445 0.895 -
35 0.793 0.567  0.589 0.836  1.077  1.091  0.850 - 0.836  1.147 1.346 1.475 0.850
40 0.765 0.538  0.561 0.765 0.992 0.992 0.807 0.779  1.077 1.247 1.275 0.793 \
45 0.680 0.510 0.524 0.68 . 0.878 0.921  0.779  0.737 1.020 1.176 1.190 0.765 |
50 0.652 0.496  0.501 0.601 0.822 0.878 0.751 0.680  0.963 1.105 1.133 0.722 E
55 0.595 0.482 0.476 0.567 0.751 0.782  0.720 0.637 0.921 1.034 1.034 0.680 -

60 0.567 0.453 0.453 0.518 0.652 0.737 0.680 0.601 0.854 0.93 0.992 0652 . >
65 0.538 0939 0.425  0.867 0.618 0.666 0.652 0.561  0.813 _0.907 -0.935 0.612 - * ..
0 0.482 0.425  0.402 0.425. 0.567 0.618 0.623  0.524 _ 0.765 0.850 0.878 0.581

75 0.453 0.397 0.382 0.382 0.504 0.51 0.595 0.487 _ 0.714 0.779 0.807 0541 -~ —~:-—
80 0.425 0.382 0.368 0.340 0.455  0.510  0.567  0.465 _ 0.666 0.708 0.737° 0510 -
85 0.382 0.363  0.329 0.289  0.397  0.453 +0.538  0.397 0.618 0.649 0.674 ¢..MQW;IH,.:.-I_
90 0.340 0.329  0.298 0.238  0.340 ~0.482  0.482  0.363  0.552 * 0.567 0.595 0.425

95 0.278 0.295 0.255 0.181 0.261 0.326 0.425 0.317 0.467 0.467 0.501 0.363







TABLE 8b MONTHLY STREAMFLOWS AND THEIR PROBABILITY OF OGCURRENCE ;Eu.m - . =
" PERIOD 1967 - 1980 NORTH ELIM RIVER T s e e e
probability ~ Jan  Feb . Mar Apr My  Jm  Jul Ay Sep  Oct . MNov . Dec . o
s 51.0 '30.0 350 73.0 90.0 __84.0  46.0 _ 52,0 _ 70.0 90.0:.°94.0 49.0 - - ..M...,_“,,,q,,.»..,_
10 430 27.0 30.0 - 58.0  70.0._ 66.0  40.5  46.0 615 75.0 77.0 435 -
15 _ . 39.0 24.0 27.3 18.0 m..?o; ©:60.8 37,0 ~ 410 53.5  66.0 . 66.0 -..39.5
20 35.0 23.0 - ,Nm.N.. Th.2 52.0 7 52.0 . 35.0 _ 37.0  49.0 ~60.0 60.0 36.0 I
25 2.0 215 23.2 365  46.0 _ 46.0  33.0  33.5  45.5  55.0 . 55.0 33.8 ..
30 3.0 2.0 22.0 32,8 41.0 415 3.2  31.5  43.0 51.0 53.0 316 -
35 28.0 200  20.8  29:5  38.0  38.5  30.0  29.5  40.5 47.5  47.5 30.0
40 270 19.0 19.8 27.0  35.0  35.0 285 27.5  38.0 44.0 450 28.0 o
45 24.0 18.0  18.5 24.2  31.0  32.5 2.5 . 26.0  36.0 415  42.0 270 S
50 23.0 17.5  17.7 21.2  29.0  31.0  26.5  24.0  34.0 39.0 40.0- 25.5 -
55 2.0 17.0  16.8 20.0  26.5  27.6  25.4  22.5 3.5 -36.5 36.5 24.0 o
60 200 160 160 18.3  23.0 2.0 240 212 - 30.5 340 35.0 23.0
65 9.0 15.5 5.0 16.5  25.8 23,5  23.0  19.8  28.7 - 3.0 £33.0 - 21.6 _ -
70 17.0 15.0 1442 .r_q..‘.o..z,.....:mmh.@é,-zmw.,m; 22,0 185  27.0 _30.0 _ 31. 0. B
75 6.0 .14.0- 135 - 13.5 - 17,8 ~ -19.8  21.0  17.2  25.2_. 27.5 . 28.5 19.1 5,3,11
80 15.0 13.5- 13.0_ 120 . 16.0 --18.0 200 ~ 16.4  23.5 =25.0 260 -18.0. I,.l
85 13.5 12.8 11.6 10.2 14.0  16.0  19.0 ~14.0 21.8 22.9 23.8 164 - =
90 12.0 11.6. 10.5 84 12,0 13.6 - 17.0  12.8  19.5 20.0 *21.0 15.0
95 9.8 0.4 9.0 6.4 9.2 115 15.0 1.2  16.5 165 17.7 12.8






'MONTHLY STREAMFLOWS AND THEIR PROBABILITY OF OCCURRENCE IN QMS

TABLE 9a s
PERIOD 1967 - 1980 NORTH ELIM RIVER ST e ~r——
Probability Jm  Feb  Mar  fApr  May Jm  Jul Aug Sep . Oct " Nov Dec S
TS '1.02 ' 0.82 0.88 - . 1.70 ~¥.87~ - 1.33 1.13  -1.64 1.39 . . 1,53 170 116
10 S 091 079 0.7 127 170 113 0.98 - 1.43 125 .13 147 1.02 ..
15 0.82 0.7 0.0 1.06 1.50  1.05  0.88 1.5 116 1.0 135 094 -
20 ©0.77 075 0.63 - 0.92 1.3 0.97 -0.82 1.8 1.0  1.23 1.25 0.8 .- _
25 0.74 0.66 0.5  0.81 1.7 0.92  0.77 1.09 1.05 - 1.18 _1.17 0.8 . -
30 0.69 0.58 0.55 0.76. 1.10 0.8  0.72 1.02 1.00 1113 1.0 ~0.79
35 0.66 0.51 0.2  0.66 1.05  0.83 0.8  0.96 0.9  1.08 .05 0.7
40 0.63 0.46 0.47 059 095 0.6  0.65 0.2 093  1.05 0.95 0.74 -
45 0.61 0.41 0.41  0.54 0.87  0.68 0.61 0.8 0.90  1.01 "0.95 0.65
50 . 0.58 0.40 0.36 049 0.80 0.62 0.58 0.8l 0.8  0.96 0.8 0.6l ,‘
55 0.52 0.3 0.31 045 0.75 0.5 0.5 076 0.79 0.8 0.7  0.55 . .-
60 046. Q31 0.27 0.41 0.68  0.50 052 0.73  0.72  0.79  0.66  0.46 :
65 . 0.41 0.27 0.25 0.37 ° 0.48 0.45 050 0.68 0.64 ™ 0.70 0.58 _0.44 —- "
0 - [0.37 0247 0.22 " "0:347 0.38° 041 0.44  0.64 —0.58 . 0.63..0.50  0.39
75 0.32 0.2z 0.7  0.30 0.3 0.%. 0.3  0.61 — 0.51 0.5 0.42 034 .
80 0.28 0.19 0.14  0.27 0.24  0.32  0.33  0.57 ~0.45 " 049 - 0.36 ;..xpkwr!i 0
85 0.24 0.6 0.0 0.22 017 0.7 - 0.27 0.24 0.3 0.4z 0.28 0.22 == -
90 0.18 0.13 0.9 0.9 0.2 0.22 0.22  0.09 032  0.34 0.23 0.20
95 0.14 0.0 0.06 0.5 0.05 0.7 0.6  0.03 0.24 0.26 0.14 0.14






/ ° -

TABLE 9b - MONTHLY mawm%gm AND THEIR PROBABILITY OF OCCURRENCE IN CFS.

PERIOD 1967 - 1980 SOUTH ELIM RIVER Te—— : .
Probability Jan  Feb Mar Mr May Jun Jul Aug Sep - Oct Nov Dec -.-.
.S 36.0 29.0 31.2  60.0 66.0_ 47.0  40.0 _ 58.0  49.0 _54.0 60.0 41.0 L
0. .~ 320 278 270 . 45.0 60.0 40.0  34.6 -50.5 = 44.0  49.0  52.0 &.o,:__..;w...., L
T 15 29.0 27.0 24.0  37.5 53.0-. 37.0 312 - 46.0 . 41.0  46.0 47.5 33,1 . . °
2 273 265 222 32.5 47.0 342 29.0 415  39.0  43.5 44.0 312 . ,
_» 26.0 23.2 20.8 28,5 45.0  32.5 27.1  38.6 37.0 , 415  41.2  29.5 I
0 24.5 204 19.4° 26.0 39.0 31.0 25.5  36.0 35.4  40.0 39.0 28.0 e
/um/l 23.3 18.0 184 232 3.2 29.2 24.0° 340 34.0 38.0 37.0 27.0
[ 6.3 16.5 21.0 33.0  26.8  23.0  32.6  32.8  37.0 33.5 26.0
C 4.6 146 190 30.6 240 217  30.2 316  35.6 33.6 23.0 ..
0 20.5 134 127 17.3 28.2  21.8  20.6  28.5  30.5  34.0 31.0 21.6 -
55 18.0 11.9 11.0  15.8 26.4  19.4  19.4  27.0  28.0  30.5 26.8 19.3 -
!\Mv\w 6.2 10.8 9.6 4.5 24.0  17.6 185  25.8 255  28.0  23.2 16.2 R
— s 145 9.6 8.8 132 . 17.0  15.9  17.5 = 24.0 226 < 24.8 203 154 .
\\\mwn\1 13.0 8.4 7.6 .. 11.9  13.5. 14.4  15.5 225 _20.6  22.4 7.8 13.7 |
s 1.z 7.6 6.0 106 1.3 127 13.6 216 _ 18.0 19.8 149 120
80 9.8 6.6 5.1 - -9.4 --8.4 - 11:2 11.6 - 20.0 -=15.8 . 17,2 . HNh@,Mw:mﬁ._;.... . ,. . ,l
85 8.3 5.6 3.6 7.9 5.9 9.6 ¥9.6 8.6 135 14.8 10.0 ‘7.9 —— .
90 6.7 4.5 3.2 6.8 4.2 7.8 7.7 3.0 1.2 " 12.0 8.0 7.0
95 49 3.4 2.2 5.4 1.9 5.9 5.6 1.0 8.3 9.2 5.1 5.1







TABLE 10a MONTHLY STREAMFLOWS AND THEIR PROBABILITY OF OCCURRENCE IN CMS
PERIOD 1967 - 1978 FOSTER RIVER -~ ~——— ——- —— -
Probability Jan .Feb - Mar Apr May Jun Jul Aug mmw Oct . Nov con,. -
~-5 0.215- 0.181 0.227 1.218 1:813 0.822 0.215 -0.510 1.133 . 1.671 1.247 0.292
10 0.164 0.147 0.170 0.793 1.020 0.465 0.181 0,382 .1.048 1.167 0.595 0.173 _
" 15 0.137 0.128 0.142 0.524 0.765 0,326 0.159 *0.298 0.552 0.977 0.397 0.128
20 0.119 0.106 0.125 -0.357 0.567 0.266 -0.145 0.247 0.431 0.793 0.340 0.116 . .
25 0.105 0.092 0.102 0.249 0.411 0.224 0.130 0.210 0.363. 0.623_0.298 0.105 -
30 0.094 0.079 0.088 0.190 0.312 0.190 0.122 0.181 0.312 0.544 0.266 0.096
35 0.111 0.070 0.077 0.150 0.215 0.164 0.113 0.159 0.272 0.433 0,241 0.088
40 0.077 0.062 0.065 0.119 0.193 0.145 0.102 0.139 0.241 0.385 0.218 0.082
45 0.069 0.055 0.057 0.094 0.153 0:128 0.094 0.125. 0.210 0.340 0.198 0.077 - .-
50 0.063 0.050 0.050 0.075 0.125 0.111 0.085 0.111 0.187 0.306 0.181 0.071
55 0.057 0.045 0.043 0.060 0.094 0.098 0.077 0.096 0.164 0.269 0.164 0.065 ..
60 0.052 0,040 0.037 0.048 0.077 0.086 0.068 0.085 0.147 0.241 0.150 0.060 "
65 0.047 0.035 0.033 0.034  0.060 0.075 0.062 0.075 0.128 = 0.213 0.136 0.057 —-
70 0.043 0.032 0.028 0.031- 0.045 0.065 0.057 0.065 -0.113 0.188 0.128 0.051
75 0.038 0.028 0.024 0.023 0.040 0.055 0.045 0.057—0.096 0.164 0.108 0.045
80 0.033 0.025 0.020 0.018 0.027 0.047 0.043 0.049 —0.082 .04142- o.omma;p#wmwiiuiy-
85 0.028 0.020 0.016 0.013 . 0.019 0.038 0.037 0.040 0.068 0.118 0.084 0.037 — -~
90 0.024 0.016 0.003 0.008 0.013 0.043 0.031 0.032 0.054  0.094 0.071 0.034
95 0.018 0.012 0.009 0.004 0.007 0.020 0.023 0.023 0.037 0.067 0.054 0.028







TABLE 10b

MONTHLY STREAMFLOWS AND THEIR PROBABILITY OF OCCURRANCE IN CMS

PERIOD 1967 - 1978 FOSTER REVER.
Probability Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
.5 7.60 6.40 8.00 - 43.00 64.00 29.00 . 7.6  18.00 40.00 59.00 44.00 H¢.uo.w;
10 5.80 5.20 6.00 28.00 36.00. 16.40 6.4  13.50 .27.00  41.20 21.00 6.10 ' -
715 4.85 4.50 5.00 18.50 27.00 -11.50 5.6. . 10.50 19.50 ~ 34.50 14.00° " 4.50° "
20 4.20 3.75 4.40 _12.60 20.00 9.40 5.1 8.70 15.20 28.00 12.00 4.10 .
25 3.70  3.25 3.60  8.80 14.50 7.90 4.6 7.40 12.80 22.00 10.50 3.70 =
30 3.30 2.80 3.10 6.70 11.00 6.70 4.3 6.40 11.00 19.20 9.40 3.40
35 2.90 2.46 2.70 5.30 7.60 5.80 4.0° 5.60 9.60 15.30 _8.50 3.10
40 2.70 2.20 2.30 .4.20 6.80 5.10 3.6 4.90 8.50 13.60 7.70 2.90
45 2.44 1.95 2.00 3.30 5.40 4.50 3.3 4.40 ~ 7.40 12.00. 7.00 2.70
50 2.22  1.78 1.75  2.65 4.40 3.90 3.0 3.90 6.60 10.80 6.40 2.50
55 2.00 1.58 1.50 2.10 3.30 3.45 2.7 3.40 5.80 9.50 5.80 2.30
60 1.85  1.40 1.32° 1.70 2.70 3.05 2.4 3.00 5.20 8.50 5.30 2.10 .-
65 1.65 1.25 1.15 1521, 2.10 2.65 2.2 2.65 . 4.50, 7.50- 4.80 _ 2.00
70 .1.50 1.1z 1.00. 1.08 _1:60 2.30 2.0  2.30 4.00 6.62 4.50 1.80
75 1.33  1.00 0.86 0.80 1.40 1.95 1.6 2.00__ 3.40 5.80 3.80 T1.60 —:
80 1.18 0.88 -0.72 -~ 0.64 -0.96 --1.65 1.5 1.72 - 2.90  5.00 _3.40 1.50
85 1.00 0.71 0.58  0.45 0.68 1.35 ¥1.3 1.41 2.40  4.15 2.95* 1.30 _ _
90 0.83 0.58 0.45 -0.29 0.44 " 1.50 1.1 1.14 1.90 * 3.31 2.50 1.20
95 0.63 0.42 -0.30  0.15 0.23 0.72 0.8 0.80 1.30 2.38 1.90 1.00







TABLE 11  MONTHLY STREAMFLOWS FOR 0.75 FREQUENCY OF

OCCURRENCE FOR THE BRUMDEC PROJECT

Black River North Elim South Elim Foster

QMS _ CFS CMS  CES CMS CFS CMS CFS
January 4.901 173 0.453 16.0 0.32 11.2 0.038 1.33
February 3.626 128 0.397 14.0 0.22 7.6 0.028 .1.00
March 3.060 108 0.382 13.5 0.17 6.0 0.024 0.86
April 3.003 106 0.382 13.5 0.30 10.6 0.023 0.80
May 6.969 246 0.504 17.8 - 0.33 11.3 0.040 1.40
June ©7.790 275 0.561 19.8  0.36 12.7 0.055 1.95
July 6.657 235 "0.595 '21.0  0.39 13.6 0.045 1.60
August 8.782 310 0.487 17.2 0.61 21.6 0.057 2.00
September 12.1814ﬁ430 0.714 25.2 0.51 }8.0 6.096 3.40
October 16.572 585 0.779 27.5 0.56 19.8 0.164 5.80
November  13.314 470. 0.807 28.5 0.42 14.9 0.108 3.80
December - 7.649 270 0.541 19.1 12.0 0.045 1.60

'S

R s

-~

-—— e o

0.34

“<






APPENDIX I
FLOW DURATION TABLES
FOR
RIVERS
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Duration of Analysis of Daily Steamflow

Month - April
Max. 1270 CFs

River: Black River at Newton

Min. 48 CFS

Period 1966-1980

3;:“1 1966 1967 -1968 1969 1970 1971. 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total _ Sum 2
48-89 9 13 2 9 25 8 7 174 420 100.0
89.1-130 3 13 3 8 21 [ 2 1 1 n 346 82.4
130.1-171 1 -1 1 18 3 & 15 4 7 S4 269 64.1
171.1-212 8 1 1 722 2 41 2 2 4 64 215 51.2
212.1-253 1 s 11 6 3 1 2 21 151 36.0
253.1-294 3 1 1 11 2 3 113 130 31.0
294.1-335 1 s 1 [ ‘1 1 2 3 120 17 27.9
335.1-376 1 6 1 2 1 3 1 15 97 23.1
376.1-417 1 2 1 . 1 11 2 1 10 82 19.5
417.1-458 1 6 3 11 1 2 15 72 17.1
458.1-499 3 1 1 3 1 9 S7__ 13.6
499.1-540 1 1 2 -1 s 48 11.4
540.1-581 1 1 1 1 1 [ 43 10.2
581.1-622 1 2 2 1 1 7 38 9.1
622.1-663 1 2 1 4 31 7.4
663.1-704 1 1 2 27 6.4
704.1-745 3 1 4 25 6.0
745.1-786 2 1 1 4 21 5.0
786.1-827 1 1 2 4 17 4.1
827.1-868 3 - 13 3.1
868.1-909 s s 13 3.1
909.1-950 1 L1 2 8 1.9
950.1-991 . - ‘6 1.4
991.1-1032 1 1 6 1.6
1032.1-1073 1 1 5 1.2
1073,1-1114 - 4 1.0
1114.1-1155 - 4 1.0
1155.1-1196 - 4 1.0
1196.1-1237 - 4 1.0
1237.1-1278 . 1 1 2 4 1.0
1278.1-1319 - 2 0.5
1319.1-1360 = 2 0.5
1360.1-1401 . - 2 0.5
1401.1-1442 1 1 2 0:5
1442.1-1483 - 1 0.3
1483.1-1524 ) 1 -1 1 0.3
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Duration Analysis of Daily Streamflow

Month May River - Black River at Newton
Max. 3090 Crs Min. 63 CFS
Period 1966- 1980
Class

Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum &
63-163 25 4 25 1 1 56 434 100.0
_163.1-263 4 3 3 7 9 21 8 8 7 73 % 378 87.1
263.1-363 6 3 1 4 2 8 6 4 10 55 305 70.3
363.1-463 3 7 1 S 4 3 10 9 2 S 6 59 - 250 57.6
463.1-563 4 6 1 2 6 2 9 3 1 4 8 48 191 44.0
563.1-663 4 6 8 S 1 1 2 2 2 35 143 33.0
663.1-763 2 4 1 3 1 3 3 2 18 108  24.9
763.1-863 2 3 1 1 1 1 2 13 90 20.7
863.1-963 1 2 1 2 4 12 1 28 77 17.7
963.1-1063 1 1 4 2 3 13 49 11.3
1063.1-1163 2 4 36 8.3
1163.1-1263 1 1 1 1 8 32 1.4
1263.1-1363 1 3 6 24 5.5
1363.1-1463 1 2 3 18 4.2
1463.1-1563 - 15 3.5
1563.1-1663 1 3 4 18 3.5
1663.1-1763 1 1 2 11 2.5
1763.1-1863 1 1 9 2.1
1863.1-1963 1 2 3 8 1.8
1963.1-2063 - 5 1.2
2063.1-2163 1 1 2 S 1.2
2163.1-2263 - 3 0.7
2363.1-2463 - 3 0.7
| 2463.1-2563 1 1 3 0.7
‘| 2563.1-2663 - 2 0.5
2663.1-2763 - 2 0.5
2763.1-2863 1 1 2 0.5
2863.1-2963 - 1 0.2
2963.1-3063 - 1 0.2
3063.1-3163 1 1 1 0.2
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Duration Analysis of Daily Streamflow

Month June River: Black River at Newton
Max. 2850 CFS Min. 88 CFS
Period 1966-1980

;‘::_v al 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum &
88-180 29 4 26 S9 420 100.0
180.1-272 11 1 15 10 4 4 45 361  86.0
272.1-364 5 1 15 7_ 13 15 3 11 70 316 . 75.2
364.1-456 15 13 3 72 3 9 4 56 246  58.6
456.1-548 11 8 s 12 S 6 1 §3 190 45.2
548.1-640 ) s s s 3 1 6 5 36 137 32.6
640.1-732 2 2 1 3 1 1 16 101 24.1
732.1-824 1 2 2 1 3 1 1 11 85 20.2
824.1-916 6 1 1 1 3 1 13 74 17.6
916.1-1008 1 3 1 1 9 1 17 61 14.5
1008.1-1100 1 1 2 1 2 4 11 44 10.5
1100.1-1192 1 3 1 - H 10 33 7.9
1192.1-1284 1 3 3 23 5.5
1284.1-1376 ’ 1 1 1 3 16 3.8
1376.1-1468 - 13 3.1
1468.1-1560 2 - 13 3.1
1560.1-1652 2 4 11 2.6
1652.1-1744 1 1 7 1.7
1744.1-1836 1 1 2 6 1.4
1836.1-1928 1 1 4 1.0
_1928.1-2020 - 3 0.7
2020.1-2112 - 3 0.7
2112.1-2204 - 3 0.7
2204.1-2296 - 3 0.7
2296.1-2388 - 3 0.7
2388.1-2480 1 1 3 0.7
2480.1-2572 - 2 0.5
2572.1-2664 - 2 0.5
2264.1-2756 1 1 2 0.5
2756 .1-2848 - 1 0.2
2848.1-2940 1 1 1 0.2
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Duration Analysis of Daily Streamflow

Month July River: Black River of Newton
Max. 2160 CPS Min. 82.1 CFS
.. Period 1966-1980

Class
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum &
82-151 13 1 3 45 434 100.0
151.1-220 1 4 9 13 7 6 50 389  89.6
220.1-289 1 7 14 11 2 3 20 s8 339 78.1
| 289.1-358 22 2 15 7 1 8 8 4 70 281 64.8
358.1-427 s 1 21 9 7 5 s 4 8 69 211  48.6
427.1-496 2 10 4 2 16 4 & 1 38 142 32.7
496.1-565 1 12 1 1 2 2 6 27104 24.0
565.1-634 2 3 1 2 2 9 19 77 __17.4
634.1-703 8 2 5 16 s8  13.4
203.1-772 2 1 1 3 42 9.7
772.1-841 1 1 4 34 7.8
841.1-910 3 11 1 4 1 27 6.2
910.1-1048 4 s 12 2.8
1048.1-1117 1 1 7 1.6
1117.1-1185 2 2 6 1.4
1185.1-1255 1 14 __o0.9
1255.1-1324 . - 3 0.7
1324.1-1393 1 1 3 0.7
1393.1-1462 -t - 2 0.5
1462.1-1531 - 2 0.5
1521.1-1600 . 1 - 1 2 0.5
1600.1-1669 ' S - 1 0.3
1669.1.1738 - 1 0.3
1738.1-1807 - 1 0.3
_1807.1-1876 - 1 0.3
1876.1-1945 - 1 0.3
|1945.1-2014 = 1 0.3
_2014.1-2083 ' - 1 0.3
_2083.1-2152 - 1 0.3
2152.1-2221 1 1 1 0.3







Month August

Max. 1540 Crs

Duration Analysis of Daily Streamflow

River:
Min,

Black River at Newton
97.9 CPs
. .Period 1966-1980

_E;:::val 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %
97-145 ' 9 .9 434 100.0
145.1-193 4 8 2 14 425  97.9
l 193.1-241 16 5 4 2 32 411 94.7
241.1-289 1 2 1 4 2 9 34 379 87.3
289.1-337 1 2 7 3 8 2 3 3 31 345 79.5
337.1-385 1 5 4 s 2 1 8 4 7 4 43 314 72.4
385.1-433 3 1 5 a2 3 5 1 8 7 4 43 271 62.4
433.1-481 1 1 5 5 4 3 1 3 4 4 4 4 49 228 52.5
481.1-529 5 5 8 3 3 5 32 1 3 38 179 41.2
529.1-577 7 2 2 3 2 4 7 11 3 1 33 141 32.5
577.1-625 4 11 4 12 2 15 108 24.9
625.1-673 1 12 5 2 2 2 1 1 18 93 21.4
673.1-721 3 1 3 2 1 3 1 15 75 17.3
721.1-769 2 2 2 1 2 60 13.8
769.1-817 1 1 2 2 11 8 sl 11.8
 817.1-865 2 2 3 1 4 12 43 9.9
. 865.1-913 2 1 1 1 6 31 7.1
' 913.1-961 1 1 1 4 8 25 5.8
961.1-1009 1 1 1 1 1 5 17 3.9
1009.1-1057 ) 12 2.8
057.1-1105 2 5 12 2.8
1105.1-1153 2 7 1.6
1153.1-1201 1 15 1.2
1201.1-1249 - - 2 2 4 0.9
1249.1-1297 1 12 0.5
1297.1-1345 1 0.2
1345.1-1393 1 0.2
393.1-1441 1 0.2
441.1-1489 1 0.2
489.1-1537 1 0.2
537.1-1585 1 1 1 0.2







Duration of Analysis of Daily Steamflow

Month - April River: Black River at Newton
Max. 1270 CFs Min. 48 CFS
Perfod 1966-1980

Class
Interval 1966 1967 -1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum 1

48-89 9 13 2 9 25 8 7 1 74 420 100.0

89.1-130 3 13 3 8 21 ) 2 11 11 77 346 82.4
130.1-171 1 -1 1 18 3 4 15 4 7 54 269 64.1
171.1-212 8 1 1 7 22 2 4 11 2 2 4 64 215 51.2
212.1-253 1 S 1 1 1 3 1 2 21 151 36.0
253.1-294 3 1 1 11 2 113 130 31.0
294.1-335 1 5 1 S ‘1 1 3 1 20 117 27.9
335.1-376 1 6 1 2 1 3 1 15 97 23.1
376.1-417 1 2 1 * 1 1 1 2 1 10 82 19.5
417.1-458 1 6 3 1 1 1 2 15 72 17.1
458.1-499 3 1 1 3 1 9 57 13.6
499.1-540 1 1 2 1. 'S 48 11.4
540.1-581 1 1 1 1 1 S 43 10.2
581.1-622 1 2 2 1 1 7 38 9.1
622.1-663 1 2 1 4 31 7.4
663.1-704 1 1 2 27 6.4
704,1-745 3 1 4 25 6.0
745.1-786 2 1 1 4 21 5.0
786.1-827 1 1 2 4 17 4.1
827.1-868 . - 13 3.1
868.1-909 S S 13 3.1
909.1-950 1 1 2 8 1.9
950.1-991 . - 6 1.4
991.1-1032 1 1 6 - 1.6
1032.1-1073 1 1 S 1.2
1073.1-1114 - 4 1.0
1114.1-1155 - 4 1.0
1155.1-1196 - 4 1.0
1196.1-1237 - 4 1.0
1237.1-1278 . 1 1 2 4 1.0
1278.1-1319 - 2 0.5
1319.1-1360 = 2 0.5
1360.1-1401 - ° - 2 0.5
1401.1-1442 1 1 2 0:5
1442.1-1483 - 1 0.3
1483.1-1524 1 -1 1 0.3
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D
. Dur#ﬁidn'h-naiysia 6! Daily Streamflow
) Month May River - Black River at Newton °
Max. 3090 CFS Min., 63 CFS
Period 1966- 1980
Class
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %
® 63-163 25 . 4 25 1 1 56 434 100.0
163.1-263 4 3 3 7 9 21 8 8 7 73 % 378 87.1
263.1-363 6 3 1 4 2 8 6 4 10 55 305 70.3
363.1-463 3 7 1 5 4 3 10 9 5 6 59 250 57.6
463.1-563 4 6 1 2 6 2 3 1 4 8 48 191  44.0
@ | _563.1-663 4 6 8 5 1 1 2 2 2 35 143  33.0
663.1-763 2 4 1 3 1 3 3 2 18 108 24.9
763.1-863 2 3 1 1 1 2 2 13 90  20.7
863.1-963 1 2 1 2 12 1 28 77__17.7
963.1-1063 1 1 1 2 3 13 49 11.3
o 1063.1-1163 2 4 36 8.3
1163.1-1263 1 1 1 8 32 .1.4
1263.1-1363 1 6 24 5.5
1363.1-1463 1 2 3 18 4.2
1463.1-1563 - 15 3.5
1563.1-1663 1 3 4 15 3.5
® 1663.1-1763 1 1 2 1 2.5
1763.1-1863 1 1 9 2.1
1863.1-1963 1 2 3 8 1.8
1963.1-2063 - 5 1.2
2063.1-2163 1 1 2 5 1.2
® |2163.1-2263 N 3 0.7
2363.1-2463 : - 3 0.7
| 2463.1-2563 1 1 3 0.7
2563.1-2663 - 2 0.5
2663.1-2763 ' - 2 0.5
&® |2763.1-2863 1 1 2 0.5
2863.1-2963 - 1 0.2
2963.1-3063 - 1 0.2
3063.1-3163 1 1 1 0.2







Month June
Max. 2850 CFs

Duration Analysis of Daily Streamflow

River:

Black River at Newton
Min. 88 CFs
Period 1966-1980

Class

Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum &
88-180 29 4 26 59 420 100.0
180.1-272 11 1 15 10 4 4 45 361  86.0
272.1-364 5 1 15 7 13 15 3 11 70 316 . 75.2
364.1-456 15 13 3 72 3 9 4 56 246 58.6
456.1-548 11 8 s 12 5 6 1 $3 190 45.2
548.1-640 5§ .5 - 3 1 6 5 36 137  32.6
640.1-732 2 2 1 3 1 1 16 101 24.1
732.1-824 1 2 2 1 3 1 1 11 85  20.2
824.1-916 6 1 1 1 3 1 13 74 17.6
916.1-1008 1 3 1 1 9 1 17 61 14.5
1008.1-1100 1 1 2 1 2 4 11 44 10.5
1100.1-1192 1 3 1 . - 10 33 7.9
| 1192.1-1284 1 3 3 23 5.5
| 1284.1-1376 ’ 1 1 1 316 3.8
1376.1-1468 - 13 3.1
| 1468.1-1560 2 - 13 3.1
1560.1-1652 1 2 4 11 2.6
1652.1-1744 1 i 7 1.7
| 1744.1-1836 1 1 2 6 1.4
1836.1-1928 1 1 4 1.0
1928.1-2020 - 3 0.7
2020.1-2112 - 3 0.7
2112.1-2204 - 3 0.7
2204.1-2296 - 3 0.7
2296.1-2388 - 3 0.7
2388.1-2480 1 13 0.7
2480.1-2572 - 2 0.5
2572.1-2664 - 2 0.5
2264.1-2756 1 1 2 0.5
2756 .1-2848 - 1 0.2
2848.1-2940 1 1 1 0.2







anatjm Analysis of Daily Streamflow

-

Month July River: Black River of Newton
Max. 2160 CPS Min. 82.1 CFS
Period 1966-1980

Class ]
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %

82-151 13 1 31 45 434 100.0
151.1-220 11 4 9 13 7 6 50 389  89.6
220.1-289 1 7 14 1 2 3 20 s8 339 18.1
| 289.1-358 2 2 15 1 8 8 4 70 281 64.8
358.1-427 121 s 4 8 69 211 48.6
427.1-496 2 10 4 6 3 6 1 38 142  32.7
496.1-565 2 1 12 1 1 2 2 6 27 104 24.0
565.1-634 2 3 1 2 2 9 19 77 _17.4
634.1-703____ 8 2 5 16 S8  13.4
703.1-772 2 1 1 3 42 9.7
772.1-841 1 1 4 4 7.8
841.1-910 3 11 1 4 1 27 6.2
910.1-1048 4 5 12 2.8
| 1048.1-1117 1 17 1.6
1117.1-1185 2 2 6 1.4
| 1165.1-1255 1 1 4 0.9
1255.1-1324 - 3 0.7
1324.1-1393 1 13 0.7
1393.1-1462 R - 2 0.5
1462.1-1531 - 2 0.5
1521.1-1600 1 , 12 0.5
1600.1-1669 - - 1 0.3
1669.1.1738 - 1 0.3
1738.1-1807 - 1 0.3
1807.1-1876 - 1 0.3
1876..1-1945 - 1 0.3
| 1945.1-2014 - 1 0.3
| 2014.1-2083 - 1 0.3
2083.1-2152 - 1 0.3
2152.1-2221 1 1 1 0.3
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Month August
Max. 1540 CPFS

Duration Analysis of Daily Streamflow

River:
Min.

Black River at Newton
97.9 CFS
. .Period 1966-1980

i::::vu 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum
97-145 ' 9 .9 434 100.0
145.1-193 4 8 2 14 425  97.9
193.1-241 16 5 4 2 32 411 94.7
241.1-289 11 2 1 4 2 9 34 379 87.3
289.1-337 1 2 7 3 8 2 3 3 31 345 79.5
337.1-385 1 5 4 s 2 1 8 4 7 4 43 314 72.4
385.1-433 3 1 5 4 2 3 5 1 8 7 4 43 271 62.4
433.1-481 11 1 5 s 4 3 1 3 4 4 4 4 49 228 52.5
481.1-529 5 s 8 3 5 32 1 3 38 179 41.2
529.1-577 7 2 2 3 2 4 7 11 3 1 33 141 32.5
577.1-625 4 11 4 1 2 2 15 108 24.9
625.1-673 1 12 5 2 2 2 1 1 18 93 21.4
673.1-721 3 1 3 2 1 3 15 75  17.3
721.1-769 2 2 2 1 2 9 60 13.8
769.1-817 1 1 2 2 1 1 51 11.8
 817.1-865 2 2 3 4 12 43 9.9
. 865.1-913 2 1 1 31 7.
'913.1-961 1 1 1 4 8 25 5.8
961.1-1009 1 1 1 1 1 5 17 3.9
1009.1-1057 ) 12 2.8
1057.1-1105 1 2 s 12 2.8
1105.1-1153 1 2 1 1.6
1153.1-1201 1 15 1.2
1201.1-1249 2 2 4 0.9
1249.1-1297 1 2 0.5
1297.1-1345 1 0.2
1345.1-1393 1 0.2
393.1-1441 1 0.2
441.1-1489 1 0.2
489.1-1537 1 0.2
537.1-1585 1 11 0.2
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D
D__u_rﬁiién'hnaiﬁis ét Daily Stnamflow
D Month May River - Black River at Newton .
Max. 3090 CFS Min. 63 CFS
Period 1966- 1980
Class
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum &
® 63-163 25 . 4 25 1 1 56 434 100.0
_163.1-263 4 3 3 7 9 21 8 ) 7 73 % 378 871
263.1-363 6 3 1 4 2 8 8 6 4 10 55 305 70.3
363.1-463 3 7 1 5 4 3 10 9 2 5 6 4 59 250 57.6
463.1-563 4 6 1 2 6 2 3 1 4 8 48 191  44.0
@ | _563.1-663 4 6 8 s 1 1 2 2 2 1 35 143 33.0
663.1-763 2 4 1 3 1 3 3 2 18 108 24.9
763.1-863 2 3 1 1 1 2 2 13 90  20.7
863.1-963 1 2 1 2 12 1 28 77__17.7
963.1-1063 1 1 1 4 1 2 3 13 49 11.3
1063.1-1163 2 4 36 8.3
® 1163.1-1263 1 1 11 1 8 32 1.4
1263.1-1363 1 1 1 6 24 5.5
1363.1-1463 1 2 3 18 4.2
1463.1-1563 - 15 3.5
1563.1-1663 1 3 4 15 3.5
. 1663.1-1763 1 1 2 11 2.5
1763.1-1863 1 1 9 2.1
1863.1-1963 1 2 3 8 1.8
1963.1-2063 - 5 1.2
2063.1-2163 1 1 2 s 1.2
® |2163.1-2263 = 3 0.7
2363.1-2463 : - 3 0.7
| 2463.1-2563 1 1 3 0.7
'] 2563.1-2663 - 2 0.5
2663.1-2763 - 2 0.5
@ |2763.1-2863 1 1 2 0.5
2863.1-2963 - 1 0.2
2963.1-3063 - 1 0.2
3063.1-3163 1 1 1 0.2







Month June
Max. 2850 CFPs

Duration Analysis of Daily Streamflow

River:

Black River at Newton
Min. 88 CFs
Period 1966-1980

g::::v al 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum
88-180 29 4 26 59 420 100.0
180.1-272 11 115 10 4 4 45 361 86.0
272.1-364 s 1 15 713 15 3 11 70 316 . _75.2
364.1-456 15 13 3 7 2 3 9 4 56 246 58.6
456.1-548 11 8 5 12 s 6 1 53 190 _ 45.2
548.1-640 5 5 5 3 1 6 1 5 36 137 32.6
640.1-732 3 2 2 1 3 1 1 16 101 24.1
732.1-824 1 2 2 1 3 1 1 11 85 20.2
824.1-916 6 1 1 1 3 1 13 74 17.6
916.1-1008 1 3 1 1 9 1 17 61 14.5
1008.1-1100 1 1 2 1 2 4 11 4 10.5
1100.1-1192 1 3 1 5 10 33 7.9
| 1192.1-1284 1 3 3 23 5.5
1284.1-1376 1 1 1 316 3.8
| 1376.1-1468 - 13 3.1
| 1468.1-1560 1 2 - 13 3.1
1560.1-1652 2 4 11 2.6
1652.1-1744 1 17 1.7
1744.1-1836 1 1 2_ 6 1.4
1836.1-1928 1 1 4 1.0
1928.1-2020 - 3 0.7
2020.1-2112 - 3 0.7
2112.1-2204 - 3 0.7
2204.1-2296 - 3 0.7
2296.1-2388 - 3 0.7
2388.1-2480 1 13 0.7
2480.1-2572 - 2 0.5
2572.1-2664 - 2 0.5
2264.1-2756 1 1 2 0.5
2756.1-2848 - 1 0.2
2848.1-2940 1 1 1 0.2







anlt&on Analysis of Daily Streamflow

Month July River: Black River of Newton
Max. 2160 CFS Min. 82.1 CFS
Period 1966-1980

Class
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %

82-151 13 1 31 45 434 100.0
151.1-220 11 4 9 13 7 6 50 389 89.6
220.1-289 1 7 14 11 2 3 20 58339 8.1
| _289.1-358 22 2 15 1 8 8 4 70 281 64.8
358.1-427 1 21 9 5 4 8 69 211 48.6
427.1-496 2 10 4 2 1 6 4 6 1 38 142 32.7
496.1-565 1 12 1 1 2 2 6 27 104 24.0
565.1-634 2 3 1 2 2 9 19 77 17.4
634.1-703 8 2 s 16 S8 _ 13.4
703.1-772 2 1 1 3 42 9.7
72.1-841 1 1 4 7 34 7.8
841.1-910 3 1 1 1 4 11 27 6.2
910.1-1048 4 s 12 2.8
1048.1-1117 1 1 7 1.6
1117.1-1185 2 2 6 1.4
1185.1-1255 1 1 4 0.9
1255.1-1324 - 3 0.7
1324.1-1393 1 1 3 0.7
1393.1-1462 N - 2 0.5
1462.1-1531 - 2 0.5
1521.1-1600 - 1 - 1 2 __o0.5
1600.1-1669 3 - 1 0.3
1669.1.1738 - 1 0.3
1738.1-1807 - 1 0.3
1807.1-1876 - 1 0.3
1876.1-1945 - 1 0.3
1945.1-2014 - 1 0.3
[ 2014.1-2083 - 1 0.3
2083.1-2152 - 1 0.3
2152.1-2221 1 1 1 0.3
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Month August

Max. 1540 Crs

Duration Analysis of Daily Streamflow

River:
Min.

Black River at Newton
97.9 CFS
. .Pexriod 1966-1980

g:::val 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %
97-145 ' 9 .9 434 100.0
145.1-193 4 8 2 14 425  97.9
193.1-241 16 s 4 2 32 411 94.7
241.1-289 11 2 1 4 2 9 34 379  87.3
289.1-337 1 2 7 3 8 2 3 3 31 345  79.5
337.1-385 1 5 4 5 2 1 8 4 7 4 43 314 72.4
385.1-433 3 1 5 4 2 3 5 1 8 7 4 43 271 62.4
433.1-481 11 1 5 5 4 3 1 3 4 4 4 4 49 228 52.5
481.1-529 5 s 8 3 5 32 1 3 38 179 41.2
529.1-577 7 2 2 3 2 4 7 11 3 1 33 141 32.5
577.1-625 4 11 4 12 2 15 108 24.9
625.1-673 1 12 5 2 2 2 1 1 18 93  21.4
673.1-721 3 1 3 2 1 3 1575 17.3
721.1-769 2 2 2 1 2 60 13.8
769.1-817 1 1 2 2 1 1 8 51 11.8
 817.1-865 2 2 3 1 4 12 43 9.9
| 865.1-913 1 2 1 1 31 7.1
'913.1-961 1 1 1 4 25 5.8
961.1-1009 1 1 1 1 1 5 17 3.9
1009 .1-1057 ) 12 2.8
1057.1-1105 1 2 5 12 2.8
105.1-1153 2 7 1.6
153.1-1201 1 1 S 1.2
1201.1-1249 2 2 4 0.9
1249.1-1297 1_2 0.5
1297.1-1345 1 0.2
1345.1-1393 1 0.2
1393.1-1441 1 0.2
441.1-1489 1 0.2
ﬁQ.l-lﬂ? 1 0.2
lg;37.1-1sss 1 11 0.2
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)
) Duration Analysis of Daily Streamflow
Month September River - Black River at Newton
Max. 1380 CFS Min. 285 CFS
Period 1966 - 1980
JChn
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum X
r_.-zas-an 4 2 3 - 8 17 420 100.0
[ 321.1-357 5 3 4 1 3 16 403 96.0
357.1-393 1 7 5 5 1 1 1 1 2 5 29 387 92.1
393.1-429 8 3 2 3 2 s 2 2 3 5 35 358 85.2
429 .1-465 5 3 6 1 3 4 3 6 2 4 4 2 3 46 323 76.9
465.1-501 3 1 3 3 3 4 5 5 3 3 3 36 277 _66.0
501.1-537 3 2 7 4 5 4 5 "1 4 3 2 2 42 241 57.4
537.1-573 2 ' 3 2 1 1 5 3 3 3 2 1 26 199 47.4
573.1-609 1 2 3 3 2 1 2 2 3 19 173 41.2
D 609.1-645 2 2 2 1 3 1 1 3 3 1 19 154 36.7
645.1-681 3 2 1 2 2 1 1 2 3 2 3 1 23 135 32.1
681.1-717 1 1 1 2 1 3 9 112 27.7
717.1-753 1 1 3 1 2 1 3 12 103 24.5
753.1-789 1 1 4 1 1 2 2 1 13 91 21.7
) 789.1-825 11 11 2 1 2 1 12 12 78 18.6
! 625.1-861 2 1 2 1 1 3 3 13 66 15.7
861.1-897 2 3 2 4 1 2 14 53 12.6
897.1-933 2 2 4 1 2 14 39 9.3
933.1-969 1 1 1 5 25 6.0
969.1-1005 1 2 3 20 4.8
005 .1-1045 1 1 1 6 17 4.1
45.1-1077 1 1 4 11 2.6
077.1-1113 , 1 1 2 7_1.1
13.1-1149 1 ' 1 2 . 5 1.2
1149.1-1185 1 1 30,7
1185.1-1221 2 0.5
1221.1-1257 1 1 2_0.5
1257.1-1293 ' 1 0.2
93.1-1329 1_0.2
29.1-1365 1 0.2
1365.1-1401 1 1 1_0.2
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Duration Analysis of Daily Streamflow
|
Month October River - Black River at Newton
Max. 4000 CFS Min. 297 CFS
Period 1966 - 1980
1 Class
Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum 2
} 297-420 9 3 4 10 2 48 434 100.0
420.1-543 1 7 8 5 7 3 3 12 1 1 .3 14 65 406 93.6
543.1-666 5 3 5 6 1 S 6 5 1 4 7 4 9 13 74 341 78.6
666.1-789 10 1 7 3 11 4 2 3 9 3 5 2 9 ‘3 72 267 61.5
789.1-912 5 3 3 4 9 4 5 4 9 3 4 4 5 63 195  44.9
(@ 912.1-1035 2 2 " 4 7 1 2 1 8 3 6 3 1 40 132  30.4
E035.1-1158 6 2 2 1 2 1 3 4 8 1 30 92 21.2
158.1-1281 3 4 1 6 2 8 2 26 62 14.3
i E&l.l—lloolo 1 2 1 1 4 1 1 11 36 8.3
| 404.1-1527 1 1 1 1 4 25 5.8
(@527.1-1650 2 1 3 21 4.8
50,1~-1773 2 1 3 6 18 4,2
773.1-1896 3 3 12 2.8
896.1-2019 1 1 9 2.1
19.1-2142 3 3 8 1.8
@ 142,1-2265 5 1.2
65 .1-2388 5 1,2
2388,.1-2511 1 1 5 1.2
" psuia-2634 4 0.9
2634.1-2757 1 1 4 0.9
.,_2]57.1-2880 3 0.7
880.1-3003 3 0.7
3003 .1-3126 3 0.7
3126 .1-3249 3 0.7
3249.1-3372 3 0.7
3372.1-3495 3 0.7
® 3495,1-3618 1 3 n,7
3618.1-3741 1 2 0.5
3741.1-3864 1 0.2
3864.1-3987 1 0.2
987,1-4110 1 1 1 0.2
®
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‘Duration Analysis of Daily Streamflow

Black River at Newton

Month - HNovember River:
Max. 1980 CFS Min. 283 CFS
Period 1966-1980

Class -

Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %
283-339 ) 9 9 420 100.0
339.1-395 6 6 1 9 22 411 97.9
395.1-451 5 3 10 4 2 1 8 9 57 389 92.6
451.1-507 10 2 3 9 7 2 7 4 4 5 61 332 79.1
507.1-563 5 5 4 4 2 4 10 2 2 6 12 8 1 65 271 _64.5
563.1-619 1 4 9 2 4 3 4 1 4 3 3 3 45 206 49.1
619.1-675 1 2 3 1 2 1 5 1 4 3 1 - -27 161 38.3
675.1-731 1 2 -4 1 1 6 3 7 1 2 1 30 134 31.9
731.1-787 1 1 3 1 1 2 9 3 2 1 24 104 24.8
787.1-843 1 2. 1 1 1 1 5 1 13 80 19.1
843.1-899 2 .2 3 2 1 1 1 1 13 67 16.0

|_899,1-955 1 1 5 1 1 1 12 54  12.9

955.1-1011 2 1 4 1 9 42 12.9

1011.1-1067 1 1 1 1 1 s 33 7.9

1067.1-1123 1 3 1 5 28 6.7

1123.1-1179 1 2 5 23 5.5

1179.1-1235 1 1 2 18 4.3

1235.1-1291 3 3 16 3.8

1291.1-1347 1 1 2 13 3.1

1347 1~1403 1 1 2 11 2.6

1403.1-1459 2 9 2.1

1459.1-1515 1 1 3 7 1.9

1515.1-1571 1 4 1.0

1571.1-1627 - 3 0.7

1627.1-1683 - 3 0.7

1683.1-1739 - 3 0.9

1739.1-1795 1 1 3 0.7

1795.1-1851 1 1 2 1.5

1851.1-1907 I - 1 0.2

1907.1-1963 o - 1 0.2

1963.1-2019 \—‘l/f T 1 o.2

—~— 1l —
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Duration Analysis of Daily Streamflow

Month December River: Black River at Newton
Max. 752 CFS Min. 143 CFs
Period 1966-1980

Class

Interval 1966 1967 1968 1969 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 Total Sum %
143-163 7 ) 7 433 100.0
163.1-193 4 8 12 426 98.4
183.1-203 2 1 5 1 9 414 95.6
203.1-223 1- 3 1 5 2 12 405  93.5
223.1-243 1 4 1 4 5 6 2 6 3 32 393 90.8
243.1-263 S 1 4 1 4 H 4 4 5 2 35 361 84.4
263.1-283 6 2 1 1 3 8 2 3 3 3 6 38 326 75.6
283.1-303 3 5 5 1 2 3 3 1 3 8 40 288 66.5
303.1-323 4 3 2 1 3 11 2 1 2 5 3 4 4 248 57.3
323.1-343 3 2 4 2 2 2 4 4 2 5  30. 207 47.8
343.1-363 3 2 2 1 1 3 1 3 5 3 3 30 177 40.9
363.1-383 5 3 4 2 4 6 3 1 1 1 4 2 37 147 34.0
383.1-403 2 2 3 7 3 2 2 2 3 26 110 25.5
403.1-423 2 2 2 2 3 2 6 19 84 19.4
423.1-443 1 3 1 2 1 2 11 65 15.0
443.1-463 1 2 5 1 9 54 12.5
463.1-483 2 3 1 3 9 45 10.4
483.1-503 2 7 5 1 , 15 36 8.3
503.1-523 1 2 2 1 6 21 4.9
523.1-543 1 4 1 4 10 15 3.5
543.1-563 2 , 2 5 1.2
563.1-583 _- _3 0.7
583.1-603 L ' 1 - ' I 3 0.7
603.1-623 - 2 0.5
623.1-643 1 ! 1 0.5
643.1-663 _ 4 _ . - + 0.3
663.1-683 - 1 0.3
683.1-703 ' - 1 0.3
703.1-723 - 1 9.3
723.1-743 - 1 0.3
743.1-763 1 1 1 0.3







APPENDIX II
EFFECTIVE RAINFALL GRAPHS
T FOR
HOLLAND METEOROLOGICAL STATION
' AND
FLOW DURATION GRAPHS

FOR
. RIVERS

BLACK, NORTH § SOUTH ELIM, FOSTER












o« ey e .

g

'/ e

I M

.
44 eV e

-



- |.-|..1M4 y .‘ﬂll.ll‘f”‘l‘b..‘.ﬂﬂ_uﬂﬂ.‘.w: .__1| ‘|~..I||||.|.||,-I||Iqlvllliqlll
R A S A L A R L LT N T |






- we - o9

L
DR RPN
N .

v “d.l

-3

. _::.::4 Seaamuaib Itk .::.CE i::: | BEN AR

——

_\._\ix-



















-

- {
-
o

- .

=















.

'
[



















U <A L L tsiiiod 4IPS
Y

il ..
L o Lane

RS ANp—
, , -

RN R






X

TR T

.“..
vy _._._

.;__TM:

/ —e
N N~‘= .

51
:_:_

i

i
it
























)













‘ “ 1{“««‘!‘\...1‘.!\ ‘l Jluﬂ.ﬂ.‘aﬂn; i ,]1" I
T . ,. . . .‘.!A.allfu .13.20‘44? v ‘,ﬂ ..Jnﬁtiu.t .I.J.
- ' . ”. w ““wr.“m : H u».._n* H “m_,.Aq__T m,“__.ﬁ_'. _. _ _.‘.m.‘ . _!?‘ﬁlntﬁb T .0‘1.!; - s ﬁ@tﬂ
, . o H oyt i o R B N L R i ,._.,‘“_ H| : ! v ! R . : :
: ! . ! . ‘ IR ] R






ar, - 0 TRER A TR e e Ne M N ETOR T (T NN TR - ™V A Mt ™ . o ‘
. v 7 RV SART VI P Mad XA e PN, gihial ] M ~.
- T T T T S 2 e e
T A Y S ‘ . .






















T T AN TE N Ty Rpr
s/ ...Illl‘l.lll.!y T el o

AR
PRI N -
it oot







LR Nﬁm ..@.MN .ﬁm ﬁ

w'ﬁ L d ig v’ glll’d.lg

U&T.J.

!-“_‘tb!l‘b

o B s = o TETE TS T 7T T e T T
. " | - “s?) i vy .' an
I 1 1o P g
o P R T '

voyre>
’

P) o1 ea e e —






T @ ol wianowuens. g e 8 wempwrvenscnmren @ sowetearrar an - 1 @ v e parver e e e 70N e el e s acrreran T an e o < v ten M- s wree. =
[ ) 1 1.’(‘%‘!‘% c ’ B Tt .1.!1).%.;1'4““;. = oin - WDAGUISINEN P
% R . i R R RS B O e e R A
R : . ' et F L : R 4 .

: h
¢ R T N U L B N D


















|.1<I‘ .| ... . ., P. |~ .|||

' .. ti ﬁ..w\. ll‘ ...ul.. .. u.... :”< if\ . u«.d!r\‘ﬂl\«

:..-:1..-#%.;.2,.11llsn.4.,.‘n.. ,?.;1,.1_,_,.;:(‘;.,.;-14..,,\#5:3\.n!;i.sﬂ?L......,‘.....w.:!!....!..i.-... & b

. ....,..'J‘_...Ai‘,;.‘_._..:??.a-wm.A,«;Jdé - Mu‘. P oo Lo C

B T O O S L O DR R EEEL . .
o R . P ,






L r0 %7

-l Tow ., . e . e % "y N . e ———— . s bl Wh =y 7 N T Tl - S
HES S ."5 T N v e s Bl oy G - e 'w.n AN ﬁ " e, Ayl = ~n —a g %
o . .‘ . v 7 AR et bl . .J v kY kil AT I b s e L R i
T A T PR A o e LA L

- A g ¢


















: :.:;.L!, s m..,.l,wxa,).ﬁ.‘
nE ST ERNINE ,.-,... .l1||r||.l|
. 4 ot .




(1 - Fa)
80 b

,a

an

Iz




e T T

I

-
.

rgncIl®
~ .

e

DR R R IIEY CEO R o

:..,
Lo ocr®y:
50




-~ A . Qe e W e
000 ™.99 999 998 99 LLEN 95 0 (L] 10 80 %0 40 30 20 10 5 L 4 1 [} 02 G €3 (]

e
o
-
4
. . ..‘..
o, \
. - i
-
e
v
.
ARERY
. ) o
¥
“ oy
..
0
'
K
- }
’
o
DALY
' 3
...m. . ¢
. .
- v
N ~ .
PR .
s
"
.
.

.:.L.N....i [Ra— Aok dcdendadiduddhd cheodh - :
-\..\.,.q‘.._".ﬂ:i .-.\'. ;’bﬂ N g .... "’.. ’ A...ﬂlp.bhll.'-ﬂ ..llb -l..bh. ‘~ '.M L’mﬂ"lﬂm. I'.ODO . ,.-"‘_uw‘l 4













5
. oy Sy . et - - -
. _.4.1.0,'- e, i A M .
oL Y L T o TR < T T TR ART :
“ oo - . 2 - . - . v -
e e T -
, ..
: R .
. - re
) o
.
.
- 7,. o
.
.
- <
. T H
-
|,.~‘,‘, »
S
. i
|
ERE AN
~ .
~~
e R
i~ .
oo
- ,
i
P
i-
. - e
- A
"o od® ¥
!
'
.
. .-,;
SN
\
-
o
N
- -







o5

-

L%

Ty aare

v . ’

. (1-Fa) +
% @ "T0 s 30 40 0
T W FFII OTRIITY M TE




e TV (RN pang v wplD Bty an ¢ ek im0 etn) I b e sl s g g e W ot o e v aee gy v Yo mm . e a v S A
Joo- T E T | T I TR W..«,ﬂﬁ.. i AR T e S S R R AN s AR T : .
FRII PN e g P Y B o « e t t P ' ey it

alneaa bl T o S PR S L et . e e

i s
S L S

Lot . PRI SN LIRS A

¥
i









r:.-.~...... .r..c-.:&.ﬂ._, ‘o \~...._...h. 3
T3 10 20 10 ] S
"
~.. ‘....
s .
;, .
S

. . 5
- )
B * - g
—n .
a0 .
.
L
: '
P—
-~
.o
.o .

| S
$.-
.
: . “. i
i T
; _ .
s .
s
¢«
I
M .AW.
3
w..«
.«..
$0



LS N SRR L I A ....:..41 T T T T T, T T T T e T e e e
Sr ' v/ L : T R g ot . . : H . : . . .
. ' : . . el R . . P oo e e ey . PR - .

¢.vl. ._,o. ..,rLLA



.J,))

. an

Aplwmvm
80

™m

&N

N

4n

n




p P JER I
SR A .

e

AAR L o SR

4









e @e

P

o

a

.

" (1-Fa) .

00 - 0 ‘70 §0
re ¥ EF1T TTY

30




Py e

v JJM"W..S._ e Ty gw. 12 . © .. @

. 1 ,
W W e e D e R

i i e \ ' H H : . . B i P b . . L.
H . S - ' ! ' e { R N O - ' i




4
T e

P

i

C e e
5 Tneh .

.

aw
< o

B A

(3

-

@ m

e

. e -

Lot ERE 4 S ) VLN BN
S

EX~A L s

-

E

.
e

-CF&

e

-DISCHARGE ,

..
PR RE

: .

vt

PR
X .

K9 ” c .

¢ e

..

.

60
~r

ey

50 40
TTTETTIRT

30
TTYTETT

A . a . . IR . ‘.‘. -
g ‘. . N
10 8 ? 1 Teg  or 01 004

=T ¥ = L2 L 2o u e 2 2ors ScIcmer AARD S REre S0

RS




i o
Sl b e
[ W

vt

.
Y =



P .
ot T e - " — n - N . -
.
.
[
.
.~
N
. -
M
'
>
. . . . . -
- .. . L .. ' L. < o . '
. N . @ .. . . .
L . . PEERN . A _,~~.'." . . , . - * . s R
- . ’ : R B T v C e
. .. . . . LN e e e - e . . P -
. ' .. - . . . .

[

Rt

R




v vaﬁ #&i

o

&s

e

WEFMEGCUR NG W -

dr.a

— e e jy'.

) !

- el

M)D.q.

num.q

e

rl\l

i

. 0011.2 ﬂ-, -







D gy —— - - ...‘l oL..no’.‘.t‘...l

— W TN L -
h 5 @ . @ . 1 -

b ————

D e avbende SR R R R R e S IR e e
L B R I w ' [ AR I '
! L : N ’

. i

‘
C e sy, it i e s g b g te . -

RSl .Nm..ﬂu v M T L :
) o . v Lo o [ ' o







.,,:. ,.w- x'_.lru.h A.MJ... .l.?...)u.;.c;.:..»1,..4,1
_.ﬂ“ ~4_ f,._._ terd _", ~w ” m.., ..
DRI BT R AN G Teedig e o, R i, .
. S . e L . .












4






vy s - - @ v L 4
. oo , X '
¢ r " .o

e et ey e e e gempdeeienn







I BRI Slibia | AP s L UL SRR & SIS T T o o -4
. P

P
ye N oy N N
. .
. ol e - . - . Rt I w RLIE SRIEET 2
e .\M.l‘..a vmvey .. . « Ehatran o 28 . AN i
v v . : .

PR . * .






—R —3 a N s T O 'Il"!ﬁ".'.l‘..;.l,’,..lc.“‘jﬂ - P
‘ .q.. — - - e - 23 .‘ f‘.l N e . L TIYTS ‘ mitharie u :
I A it il e - AR SR e A IR TR IRAE FAe iR TR
. A O DR T SR SO A AETERRE SRR p,orhr e RN pit s
| R THEEER SRR ! ....1“«..“». . ..”_.e.,_..L.,_._Mw,;..... LR
ot ) N : LA ! .

— [}
T T T
R BT

~—0e .. 4
, TRy e -y —
. e .












- Ppo Woe,) - e B P Aartuns s paree .
DAL IS S B P
Cort b W Vo S !

W”.. . .-. -




e
ot

Yt e
2 i ~e

- om
Lo

N e

e

¥y

IRy >

e~

-

‘"s"’:
.DISCHARGE , - CFS-.

e

. o e bl BT e gl t e niliias » ciaeman o el

B
e &
-
T
N4
.A.
~
-
.

L8

-

[N 1
[

.

)

LA
CT
3 .

YA

-

Y]

‘o

01 003



v

s



= wv ..\.\..-N..... Kl .,..u. ey

STTT(A-FaY

ayse’ ¢ asacer “tea ey . s e .. " 40
100 10 ~—<merenmr=rram * TIR TR YRR YT VT

UroLae

B B
. W

a0k

‘e T I

C ‘
] t
LR | .
. B Y
e Wt

W l. P

j
!

1 ‘g N *
% R ;
+ 3 PIE .
W, .- :
M. ¥ :
A

L

s xo-'«d—.-;s'«-‘:i’;l
CFS

I SRR S .
g b X :
BooE
...J.. % S
.4 Y
b ] FRRY
S
. ‘
¢ R
Mo ~
i v ~“
I . . X 3
) < ..u&!t
' -t T
.. .
TR |
S
N mn. &
Q. .‘.,.. :
F4F) ”
m._—ﬁ -

ke
o ¥

e
[

B T R e = SR g L T T
.
.z
.
o

.

i:
R RS




s

IR Jad



. . L LR S LR T . LI - o - -
PR | . - Ly e - >
'3 . . M -
.. % : s . ~— g . - .
\\!.\.llll} . i . N : .. N - ﬁ.l .,1!11 . L . .‘— ... o
0 . ' " f - . - I B v . Y !
’ . B ‘o, . . N . °
: a4 R : L ; K A
Lo [ VT ‘. e Y . Ve . -
, 100, 4
. ) .t .
. . .
- , |
. |
‘ {
- . N
N ! .
: .
'
. 4 ‘-
- N .
» ¢

DISCHARGE , -

———
=
o

. . < :
L
. : w .
. T S :
3. —. Sa '
R S ‘
. . B
. . :
: .
e .
i - . .
b s, N
H v .
. . 0
El o N
- S .
. ot .
R ] : . !
.
v . '
” ’
. .
s ! '
R .
‘. . .
- . .. .
. \ .






o . T . - R
T s @0 D LA U W

r =
bt

Eadd
PR 3
"

e

“~

LT e

CFS - -

DISCHARGE ,

N
.
.
W b
'
. .

4

60




~ b

LT



- - co— X .. - P U e e Y <ot . . B !
e s N®  cerw A wem v . - -'r-.. :_.g"‘):w,‘.:’_‘ - b ‘_.4_._ R AN, o S . .
N T R . v . N T v e . e ey
) N .t R . s A R
N et e e e C 3 .. . . : -
; . R R P I DISCHARGE , - CFS v toome b virade sboioy gy = n meeas o4
* .
- ) e PR e s R ::'_; . - .- . : - '-.A o a. - . ..; """A". L cen o.-‘ -
- . : - . . O :
. P WO r Oy rI— .
R P A I A ~ AP R . o L
S ! 2 . : Sl N o h - RS i, - B A .

6 eh
‘3,

b 2o adas b O}
)
sl

Lo M ada
1

¥56 €60

4
.
R

I
.

19

-
R
S

-
g. --
O‘ N ;
e -



i S 4



ARG

W e T e abR A A e

< O S% Sdiddnue. s

- .
%
v
- ’
;-
. 1 .
M
. L
L
< AR
]
P O
?
' - X
d :
Il'*'h
.
w 14
. .
,
:

DISCHARGE ,

' CFS

CE R AR

.Q».O RLL
ORI T

99

-7

v e

RS I N A

-

R |

-

..
70 60 " 50~ 60
YT FrFrerrTrFy TV F

w o Cow T g






-

.- -

v

T




e



. e

,~ .
Pp- in om t4
1000 . |
g—-
.l"‘
T—
—
”u.lf
e
' RN
. .-’
V,
P
!
». 10"
=T IS
a b
> ¥ T
B
o } .-
W 4 .
I
m ‘e
‘l
| 203
- 1

7T

'S

100( 1-Fa)

0

70
¥

40
Fry

50

(1]

$v

20






AGRICULTURE IN JAMAICA

Collection of papers of the Offiece of IICA in Jamaica

1977 - 1978

No. I -~ 1 Fritz Andrew Sibbles, '"Basic %ricultural Information
on Jamaica Internal Document of Work", Jamuary

No. I - 2 Yvonne Lake, ''Agricultural Planning in Jamaica",
June 1977

No. I - 3 Aston S. Wood, Ph. D., "Agricultural Education in
Jamaica", Sel;tenber : Oct

No. I - 4 Uli Locher, 'The Marketing of Agricultural Produce in
Jamaica", er

NO. I b 5 Go Barker. Ao mb. Lo Ao 3011, "ﬁgri&lﬂn‘&l RO'.IrCh
in Jamsica'", November 1977

No. I - 6 Irving Johnson, Marie Strachan, Joseph Johnson, "Land
Settlement in Jamaica', December 1977

No. I - 7 Government of Jamaica, "Agricultural Government Policy
Papers', February 1978

No. I - 8 Jose Emjilio Araujo, 'The Communal Enterprise',
February 1980

No. I - 9  IICA and MOAJ, "Hillside rantrn_ag' ‘l'echnologz - Intensive
Short Course', Vols, R
No. I - 10 Jose Emilio Araujo, '"The Theory Behind the Communit
: Enterprise - Seminar in Jamaica', March 1978

No. I - 11 Marie Strachan, "A National P for the Development
of Hillside Paningjn?ﬁmla‘s. ﬁrﬂ 1978

No. I - 12 D. D. Henry, "Brief Overall Diagnosis of Hillside Farming
in Jmica": April 1978 —

No. I - 13 Neville Farquharson, '"Production and Marketing of Yams
in Allsides and Christiana", May 1978
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No. I - 14

NOOI-IS

No. I - 16

1978 - 1979

No. II - 1

No. 11

'
L4

NO. II - 3

No. II - §
No, II1 - 6
1979 - 1980
No. III - 1
NO. III - 2

No. III - 3

No. III - 4

(ii)

R. C. E. McDonald, A. H. Wahab, "Fertility Assessament
of Newly Terraced Hillside Soils Using the Microplot
Technique - the Allsides Case study", 1978

1ICA - IDB, "Course in Preparation and Evaluation of
Agricultural Projects”™, Vols. I and 11, November 1977

Neville Farquaharson, "Production and Marketing of
Dasheen in Allsides and Christiana', June iﬁa

0. Arboleda-Sepulveda (IICA-CIDIA), "Airicultural
Documentation and Information Network in Jamaica'l,
T

Victor Quiroga, 'National Agricultural Information
System", (NAIs_-Jana ca ect e, tember 1978
Joseph Johnson, '"A Review on Land Reform in Jamaica

for the Period 1972 - 1978", r 1978

Neville Farquharson, "ABC of Vegetable Farming', A
Draft High School Textbook, Vols. I, 11, 111 and 1V,
February 1979

Jerry La Gra, "Elements of an ﬁricultural Marketing
Strategy for Jamaica",

D. D. Henry, I. E. Johnson, "Agricultural Extension
Service in Jamaica', March 197

H. R. Stennett, 'Watersheds of Jamaica and Considerations
for an Ordinal Scale of Their Development', July 1970

IICA-MAJ, "Hillside Farming in Jamaica", A Training
Seminar, December 1978

A. L. Wright, A. H. Wahab, H. Murray, 'Performance
of Six Varieties of Red Peas (Phaseolus vulgaris L.
on a Newly Terraced Ultisol in Jamaica", tember 1979

IICA Jamaica Staff, '"Agro-Socio-Economic le Surve
of Allsides - Trelawny, Jamaica', ﬁten%r 1979
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No. III -

No.

No.

III - 6

IIr - 7

1980

No.

No.

No.

No.

V-1

IV - 2

Iv- 3

Iv - 10

S

(iii)

IICA-MOAJ, "An Approach to Agricultural Settlement of
Hilly Lands'’,” October 1

IICA-MOAJ, 'Tree C%ops of Economic rtance to
Hillside Farms in Jamaica", October 5575

Canute McLean, 'Production and Marketing of Peanuts",
November 1979

Joseph Johnson, 'Production and Marketing of Red Peas
in the Hilly Areas of Jamaica'', January 1980

Lyn Smuffer, "Rural Women: An Annotated Caribbean

Bibliograg% with special reference to Jamaica',
anuary

Vincent Campbell, Abdul Wahab, Howard Murray, ''Response

of Peanut (Arachis hypogaea L.) on a Newly Temceg
tisol in Jamaica', January 1

P. Aitken, A. Wahab, I. Johnson, A. Sahni, 'Agro-Socio-

Beconomic Survey - Pilot Hillside Agricultural Project
'PHILAGRIP' Southern Trelawny,'" February, 1980

Glenys H. Barker, "Bibliograpliy of Literature relating
to Research and Development in the Agricultural sector
of Jamaica 1959 - 1979', March 155%

Milton R. Wedderburn, "“Allsides Parmers' Pre-Cooperative
A Socio-Economic Assessment', March

Adele J. Wint, "The Role of Women in the Development
Process', April 1980

Milton R. Wedderburn, "The Co-operative Input in the
Development of the Pilot Hillside Agricultural Project
" April 1980

MOJ/IICA/CARDI, Fruit Trees Seminar -"Research §
Development of Fruit Trees', June 198

Henry Lancelot, 'Traditional Systems in Hillside
Farming, Upper Trelawny, Jamaica", June 1980
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(iv)
No. IV - 11 IICA/Jamaica, "Pilot Hillside Agricultural Proaect",
;PHILAGRIP), Project Document. Vols. I, an I,
une 1

No. IV - 12 A. Wahab, 1. Johnson, P. Aitken, H. Murray and
H. Stennett, '"Highlights of the Pilot Hillside
Agricultural Project at Allsides", July 1980

No. IV - 13 1. Johnson, A. Wahab, P. Aitken, H. Payne, '"Benchmark
for a Project Profile for Developing a Peanut Industry
in Jamaica", July 1980

No. IV - 14 P. Aitken, A. Wahab, I. Johnson, 'The Allsides Post
Peasant', August 1980

No. IV - 1§ Norma Munguia, Percy Aitken, Abdul Wahab, Irving
Johnson, 'Salt Extraction by Solar Energy', A Mini-
project, September 1980

No. IV - 16 Abdul H. Wahab, Percy Aitken-Soux, Irving E. Johnson
and Howard Murray, ''The Allsides Project in Jamaica -
Developmental Potentials of Hillside Agriculture",
September 1980

No. IV - 17 P. Aitken, A. Wahab, I. Johnson, A. Sahney and N.
Munguia, '"Rural Women Survey', Vols. I, II and 1II,
October 1980

No. 1V - 18 P. Aitken, I. E. Johnson, A. Wahab, '"Assessment of
Employment Among Small Hillside Farmers of Jamaica',
Novem%er 1980

No. IV - 19 1ICA/Jamaica 'Pilot Hillside Agricultural Project",
(PHILAGRIP), Final Project Document. October 1980.

No. IV - 20 P. Aitken, A. Wahab, I. E. Johnson, Bo-Myeong Woo,
"IICA Evaluation of the First Phase FSB Allsides
Project”,  (Internal Document of Work), November 1980

No. IV - 21 MINAC/IICA/CARDI - "'Seminar on Multiple Cropping",
December 1980

1981

No. V- 1 N. lunguia, P. Aitken, A. Wahab, I. Johnson, "Smoke
Curing of Fish (as a household industry in Rural Jamaica)",
January 1981
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NO. V - 2
No. V =~ 3
NO. V- 4
Ib. V- 5
bbo vV~ 6
l‘b. V - 7
NO. V - 8
No, V- 9
tbo V - 10
NO. V - 11
tbo V - 12
Ibo V - 13
NO. V - 14

(v)

P. Aitken, A. Wahab, I. Jamson, "Unde t -
It's Relation to the Mnmltural Sector Considera-
tions for its Managerent", January 1951

D. D. Henry, J. R. Gayle, "The CQulture of Grafted Pimento
(as spice crop for Allsides, Jamal , Janary

"Mricultural Research in

Acdul i, Wahab, Neel Singh,
Jamaica", February 1981

. Aitken-Saxx, A. F. Wahab, I. E. Jamsm, "Comt;x}eval
Acl:icn Plan (CIAP)", lay 1581

I. Aitken-Sox, A. H, Wahab, I. E. Jdmsm, "
Igricultural Develgment in Jamaica", May 19§I

Samel Thampsm, I. E. Jdnsm, P. Aitken-Soux, Zbdul

Yahal, "The Land Develgoment & Utilization Act 1966",

July 1981

Abdul Wahab, Percy Aitken-Soux, Irving Jdmsm,

%@cﬁs of Jamaica in the me' t of Agricultural
an on i ’ 3’4

Yioward Marray, "Yield

Dave Hutta, Zbdul Wahab,
of Yellow Yam (Dioscorea is) After
ing Faterial o chus Cotieae" , Y

Elaine Mntague-Gordén, Zbdul H. Wahab, Joseph Dehaney and
Audrey Vright, "Performance of Eleven Varieties of % Beans

(Phaseolus aris) Over Two Successive Seasans an
[Rllsices Efv %g_naIca", Zuqust 1921

Dave G. Hutton, Zbdul H. Wsheb, "Position Paper on Root
Crope in Jamaica", 2Angust 1981

Percy Aitken-Soux, I'bdul 1. Vahab, Irving E. Jd)nsm,
"Technical Assistance for the Fnalish

(Consicerations for an 11CZ Stratecy)” ;ﬁten%I Docarent

of Work), &ep

tenber 1981

Bo-Myeonc Woc, Zbdul F. ahab, Joseph Dehaney, "Crop
Production on Hillsides using non-Bench 'nu%%_
Zltemative Measures for Soil ton 's
mulm&ﬂeﬁiwﬁmmﬂmsﬁﬁr
Septenber 1921

Abdul H. "lahab, Percy Pitken-Soux, Irving F. Jdmsm,

Bo-Myeang Woo, Havard Murray and Joseph Dehaney, * cultural
Production on {lillsides - the 2llsides Proj Case ’
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No.

15

16

17

18

19

20

21

22

23

(vi)

D. G. Hutton, A. H. Wahab and J. Dehaney, "Investigating

Critical Levels of Dry Rotting of Yellow Yam s;ﬁ_ioscorea
Cayenensis) Planting Material, the Benefits of Disinfesting
the Heads of PratylenchusJCo?%eae and of After-Planting
Nematicide Treatments', September 1981

D. G. Hutton, A. H. Wahab, H. Murray and J. Dehaney,

"Critical Levels of Dry Rotting of Yellow Yam (Dioscorea
Cayenensis) Planting Material and YIeii Responses After

Post-Plant Nematicidc Applications", September 1931

E. Ayer and J. Reyes, '"Seminar on Mediterranean Fruit
Fly", September 30, 1981

Bo-Myeong Woo, "Erosion Control Works in Korea',
October 1981

Irving B. Johnson and Percy Aitken-Soux, "Country Level
Action Plan (CLAP)" (Third Revision - Internal Document

of Work), October 1981

Humberto Pizarro, '"Programme of Work to Establish Guidelines

for the Effective nistration ration and Maintenance
of the Trrisation and Drainage District in the ect",
ovember

Humberto Pizarro, 'The Operation of the Drainage System in
the Black River Upper Morass Project’, Novemﬁgr IE%T

Humberto Pizarro, '"Recommendations for Land Use and
Irrigation Needs in the BRUMDEC Project", November 1981,

Humberto Pizarro, "Organization, Operations and Maintenance
of the Irrigation System in the BRUMDEC Project',
November 1981
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