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Project Objectives

1. Prepare maps showing the annual, monthly and peak weekly volume of
irrigation water required in each 3 mile by 3 mile cell of the study
area for the selected cropping pattern. Maps are required for
“average” and "dry" climatological conditions.

2. Prepare maps showing the annual and monthly volume of water needed for
existing industries and municipaiities in each 3 mile by 3 miTé'ﬁell
in average and dry years.

Procedures’

1. Review the characteristics of the soil associations in the delineated
area.

2. Determine the most water intensive reasonable crop which can be grown
in each quarter square kilometer sub cell.

3. Develop irrigated water balances for the selected crops.

4. Estimate the maximum potential annual, monthly and peak week};'ir;iga—
tion water demand for average and dry years for each 3 mile by 3 mile
cell.

b. Estimate the annual and monthly water requirements for municipalities
and industries under current conditions for each 3 mile by 3 mi1e cell. =

6. Prepare a written report and necessary maps.

Results

The potential crop usage of each quarter kilometer square in the Boeuf-

Tensas Basin (Map 1) was determined based on soil designations from the

1977 Arkansas Resource Data Information System (RIDS) study and crop

recommendations from the Soil Conservation Service's County Soil Surveys.

Table 1 contains crop recommendations for particular soil types. Total



acreages of soybeans, cotton and rice were determined by aggregation for
each 3 mile by 3 mile cell.

The Boeuf-Tensas Basin was assessed using a wheat-soybean single year
double-cropping system for those areas recommended by the S0il Conservation
Service for soybeans but not recommended for rice. A single crop system
was used for cotton since cotton land is generally not in rotation, nor is
it double-cropped with wheat. For those areas which are recommended for
rice, a fallow-rice-wheat-soybean two year rotation was utilized. These
assumptions were made in order to obtain estimates of the maximum prac-
tical potential need for irrigation water in the study area.

Estimates of pumping for average and dry seasons are found in Table 2.
(A more detailed description of the water balances used is contained in
Arkansas Agricultural Experiment Station Report Series No. 285 "Assessment
of Potential Irrigation Needs in the Bayou Meto Watershed".)} Estimates do
not include amounts which may be necessary for leaching to correct any
potential salt build up problems. Nor are losses incurred prior to deli-
very to the field included. Efficiencies of the irrigation system are
considered in the calculation. Footnotes following the table contain
references important in the following discussion.

1. Rice

An average irrigation period of June lst to September lst was used,
based on the recommendation of the Extension Service expert on rice. Data
from the period 1965-1979 was averaged and used to represent an average
season. The study area experienced the least amount of summer rainfall in
1980 since the mid-50's drought. 1980's summer c¢limatological data was

therefore selected to represent a typical dry summer season. A daily water



balance program was written and used to determine the irrigation water
requirements for both an average and the 1980 season.

Leakage through the Tevees of flood irrigated rice is included in the
seepage term. Other than that, a contoured levee irrigation system for
flood irrigated rice is essentially 100% efficient. Therefore, the
pumping requirements (in acre in./acre) are identical to the irrigation
water requirements computed. Pumping requirements are Tisted in Table 2.
2. Cotton

An average irrigation period of June Ist to August 25th was used for
an average season and June lst to §éptember 30th for a dry season based on
information from Dr. Bradford A. Waddle, University of Arkansas. {The ex-
tended irrigation in a dry season is necessary to prevent prematuré botl
opening due to heat and moisture stress.) Irrigation water requirements
were established by utilizing a daily simulated water balance. Cotton
acreage in the study area is generally furrow irrigated at a system effi-
ciency of 55%. "Seepage" (deep percolation) is insignificant in the soils
used for all crops except rice in this study area. Again 1980 climatolo-
gical data was used as the base for a typical dry season. Pumping require-
ments are listed in Table Z.

3. Soybeans

An average irrigation period of June 1lst to September S9th was used.
Irrigation water requirements were established by utilizing a daily simu-
lated water balance. Approximately 60% of the soybean acreage is furrow
irrigated at a system efficiency of 55% and approximately 40% is flood
irrigated (in contour levees) at a system efficiency of 75%. Again 1980
climatological data was used as the base for a typical dry season. Pumping

requirements are listed in Table 2.



4. Hheat

An average irrigation period of April lst to May 25th was used based
on information from Dr. Fred C. Collins, University of Arkansas. As with
soybeans, a water balance approach was utilized in establishing irrigation
water requirements. The model indicated that wheat would have required
more irrigation in 1977 than any other year because of the temporal distri-
bution of rainfall in that growing season. A center pivot sprinkler
system with an 82% system efficiency was chosen as the most practical if
wheat is to be irrigated. Pumping requirements are listed in Table 2.

5. Computations

The monthly irrigation water value for each cell was computed in the
following manner: The water need for "rice" was determined by summing the
monthly rice and soybean needs and dividing by two to yield a spatiaily
average need. This reflects the fact that, due to the two year rotation,
one half the "pice" land is in rice and one half in soybeans in any given
year. This need was multiplied by the number of square miles of frice"
Tand per cell to yield the water need for land assigned to rice in tﬁ;t
cell. The cotton water need was muitiplied by the number of square miles
of cotton land per cell to determine a monthly irrigation water need for
the land assigned to cotton in that cell. The soybean water need was
multiplied by the number of square miles of soybean land per cell to
determine a monthly irrigation water need for the land assigned to
soybeans in that cell. The sum of the rice, cotton, and soybean irriga-
tion needs were calculated for each cell for June through September.

In April and May only wheat may need irrigation. It was assumed that

all the soybean land and half the "rice" land would be double-cropped with
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wheat. The monthly irrigation water need for wheat was based on those
assumptions

The peak weekly need occurs during the first week in June when the
rice fields are initially flooded. Soil moisture conditions at that time
of year are no different in a dry season than in an average season.
Therefore, the number of square miles of "rice" land per cell was divided
by two and multiplied by the amount necessary for initial flooding to
yield the values for peak weekly need per cell.

Maﬁ§ﬁ§i7"show the boundaries and 3 mile by 3 mile cells for each
county in the study area, overlain with the RIDS quarter square kilometer
subcells. Figures 1-6 show the monthly potential irrigation water needs
of the northern half of the Boeuf-Tensas Basin for an average season in
acre-feet. Figures 7-12 show comparable data for the southern half of the
Boeuf-Tensas Basin. Figures 13 and 14 show the annual potential irriga-
tion water needs of the northern and southern halves of the study area
respectively for an average season. Figures 15 and 16 show the potential
irrigation water need per cell for the peak week for the northern and
southern halves of the study area respectively. Figures 17-22 and 23-28
show the monthly potenﬁia] irrigation water needs of the northern and
southern halves of the Boeuf-Tensas Basin respectively for a dry season in
acre-feet. The dry season values are a composite of the 1977 wheat season
and 1980 rice, cotton, and soybean seasons. They should be treated as
such. Figures 29 and 30 show the annual potential irrigation water needs
of the northern and southern halves of the study area respectively for a

dry season.



It is emphasized that these agricultural water requirements represent
upper limits on potential irrigation needs. They are based upon maximum
use of existing soils for intensive production of rice, soybeans, wheat
and cotton.

Water required to support current municipal and industrial users in
climatically average years are shown in Figures 31-56. Water requirements
of dry years are shown in Figures 57-82. The procedure for estimating
these requirements is described below.

Teddy Watts, manager of the McGehee Water and Sewer system provided
monthly use data of his system frﬁm 1970-1981, The fraction of the annual
use occurring in each month.of'an aveﬁage year was computed using the data
from all years except 1980. The fraction of the annual use occurring in a
particular month of a dry year was considered to be that fraction occurring
in 1980,

The average annual demand for McGehee for years 1970-1981, excluding
1980, was 201.6 million gallons. The demand in 1980 was 278 million
gallons. The ratio of dry year annual demand to typical year annual
demand is 1.379. For other water users, this ratio was used to estimate
dry year demand from known typical year demand, or vice versa.

Terry Holland of the USGS prﬁvidé& volumes and Tocations of water use
by self-supplied industry in 1980.h These included: Corps of Engineers
Lock and Dam #3 south of Swan Lake (I,Jd) = (18,6), Cummins Prison near
Varner (21,8), L. B. Magnum anﬂ Sons and the Potlatch Corp. in McGhee
(30,12), Well Lamont Co. in Dermott (33,11), and Lake Chicot State Park
near Fairview (39,15). The water use of Lock and Dam #3, L. B. Magnum and

Sons, Potlatch Corp..and Well Lamont Co. were assumed to be invariant from

1
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month to month and year to year. Monthly water demand at Cummins Prison
and Lake Chicot State Park were assumed to vary in the same fashion as
that of the McGehee system.

Data on the water use of public systems was obtained from Appendix E
of the 1978 Arkansas State Water Plan. The plan presents the water use in
either 1976 or 1977, depending on the particular system. These values,
and “average" year estimates derived from Terry Holland's 1980 data, were
Tocated-in tHe cells from which the water distribution originates.

Figures 31 and 32 shown the annual demand for a typical year for the
northern and southern parts of the study area respectively. These annuéT
values were then multiplied by the appropriate monthly fractions to esti-
mate the monthly demand in typical years. Figures 33-44 and 45-56 show
those monthly volumes for the northern and southern regions réspective1y.

A similar procedure was used to develop Figures 57 and 58. These
show the annual demand for & dry year for the hqﬁgﬁern and southern halves
of the study area respectively. Figures 59-70 and 71-82 contain the
monthly demand values for the northern and southern parts respectively.
Summary

Maximum potential frrigation water requirements for the Boeuf Tensas
region for average and dry climatologic conditions are found ianigures
1-14 and 17-30 respectively. These are based upon maximum use of existing
soils for intensive production of irrigated rice, soybeans, wheat and cot-
ton. Peak potential weekly deménd is found in Figures 15-16. To derive
these values it was assumed that all the rice acreage might be initially
flooded during the same week.

Current municipal and industrial water needs for typical and dry years

are shown in Figures 31-56 and 57-82 respectively.
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TABLE 1: Crop Recommendations By Soil Type
Ref: USDA/SCS County Soil Surveys

Amy silt Toam - Soybeans

Amy silt Toam (0-1% slopes) - Soybeans

Amy silt loam, frequently flooded - Woodland

Amy soils, frequently flooded - Woodland

Amy Urban Land Complex - no capability

Ariel silt loam, frequently flooded - Soybeans
Arkabutla silt loam, frequently flooded - Soybeans
Bowdre silty clay loam (0-1% slopes) - Cotton
Bowdre silty clay loam, gently undulating - Cotton
Bowdre, Desha and Robinsonville soils, gently undulating - Cotton
Bruno loamy sand, gently undulating - Pasture
Bude silt Toam (D -2% slopes) - Rice

Lahaba fine sandy loam (1-3% slopes} - Cotton
Cahaba fine sandy loam (3-8% slopes) - Cotton
Cahaba fine sandy loam (8-12% slopes) -~ Pasture
Calhoun silt Toam - Rice .

Calhoun silt loam (0-1% slopes) - Rice

Calloway silt Toam {(0-1% slopes) - Rice

Calloway silt loam (1-3% slopes) - Cotton
Calloway ~ Urban Land Complex - no capability
Calloway - Grenada silt loams (0-3% slopes) - Cotton
Calloway - Henry silt loams {0-2% slopes) - Cotton
Caspiana silt Toam (0-1% slopes) - Cotton
Commerce silty clay Toam - Cotton

Commerce loam - Cotton

Commerce silt loam (0-1% slopes) - Cotton
Commerce silt loam, gently undulating - Cotton
Coushatta Complex (0-1% slopes) - Cotton
Coushatta silt Toam - Cotton

Coushatta soils, occasionally flooded - Cotton
Coushatta Urban Land Complex - no capability
Crevasse loamy fine sand - Small Grain

Crevasse soils, frequently flooded - Pasture
Crowley silt loam - Rice

Crowley silt loam (0-1% slopes) - Rice

Desha clay - Rice

desha clay, occasionally flcoded - Rice

Desha silt loam - Rice

Dundee silt Toam (0-1% stopes) - Cotton

Dundee silt loam, gently undulating - Cotton
Fluvaquents, frequently flooded ~ Soybeans

Gallion fine sandy loam (1-3% slopes) - Cotton
Gallion silt Toam (0-1% slopes) - Cotton.

Gallion silt Toam (1-3% slopes) - Cotton

Gallion and Pulaski fine sandy loams (0-1% slopes) - Cotton
Grenada silt Toam (0-1% slopes) - Cotton

Grenada silt loam (1-3% slopes} - Cotton

Grenada silt loam (1-3% stopes} eroded - Cotton



TABLE 1: Continued
Grenada silt Toam (3-8% slopes) - Cotton
Grenada silt loam (3-8% slopes) eroded - Cotton
Grenada silt loam (8-12% slopes) - Pasture
Grenada silt loam (8-12% slopes) eroded - Pasture
Grenada Urban Land Complex (1-3% slopes) - no capability
Grenada Urban Land Complex (3-8% slopes) - no capability
Grenada Association, undulating - Soybeans
Gullied land - Pasture
Guyton silt loam (0-1% slopes) - Soybeans
Guyton soils, frequently flooded - Soybeans
Hebert silt loam - Rice
Hebert silt loam (0-1% slopes) - Rice
Hebert and Crowley silt loams - Cotton
Henry silt Toam (0-1% slopes) - Rice
Henry-Calloway Association - Rice
Henry Urban Land Complex - no capability
Lafe silt loam - Pasture
Lafe silt loam (0-1% slopes) - Pasture
Leaf silt loam - Pasture
Lonoke silt loam - Cotton
McGehee silt loam - Rice
McGehee silt loam (0-1% slopes) - Cotton
McGehee silt loam, occasionally flooded - Soybeans
McGehee silt loam, gently undulating - Cottan
Mixed alluvial land - Pasture
Newellton clay (0-1% slopes) - Rice
Newelliton clay, gently undulating - Cotton
Oklared find sandy loam, occasionally flooded - Soybeans
Ouachita silt loam - Soybeans
Quachita soils, occasionally flooded - Pasture
Ouachita silt loam, frequently flooded - Pasture e
Perry c¢lay - Rice ”
Perry clay (0-1% slopes} - Rice
Perry clay, gently undulating - Cotton
Perry clay - occasionally flooded - Soybeans
Perry silt Toam - Rice
Perry silt Tloam overwash - Cotton
Pheba silt loam -~ Soybeans
Pheba silt loam (0-2% slopes} - Cotton
Pheba Urban Land Complex (0-2% slopes) = no capability
Pikeville fine sandy loam (3-8% slopes)
Portland clay - Rice
Portland clay (0-1% slopes) - Rice
Portland clay, gently undulating - Cotton
Portland clay, occasionally flooded - Rice
Portland silt Toam {0-1% slopes} - Rice
Portland silty clay (0-1% slopes) - Rice
Portland Urban Land Complex - no capability
Providence silt loam (1-3% slopes) - Cotton



TABLE 1: Continued

Rilla silt loam {0-1% slopes) - Cotton

RiTla silt Toam (1-3% slopes) - Cotton

Rilla silt Toam, unduiating - Cotton
Robinsonville loam, gently undulating - Cotton
Roxana silt 1oam - Cotton

Roxana silt loam, occasionally flooded - Cotton
Roxana Urban Land Compiex - no capability
Ruston fine sandy loam (1-3% slopes) - Cotton
Ruston fine sandy loam (3-8% slopes) - Cotton
Sacual fine sandy loam (1-3% slopes) - Soybeans
Sacual fine sandy loam (3-8% slopes) - Pasture
Sacual loam (8-12% slopes) - Pasture

Sacual soils (1-3% slopes) eroded - Soybeans
Saffell gravelly fine sandy loam (3-8% slopes) - Small Grain

Saffell gravelly fine sandy Toam (8-12% slopes} - Pasture

Savannah fine sandy loam (1-3% slopes) - Cotton

Savannah fine sandy loam (3-8% slopes) - Cotton

Savannah fine sandy loam ($-12% slopes) - Cotton

Savannah Urban Land Complex (1-3% slopes) - no capability

Savannah Urban Land Complex (3-8% slopes) - no capability

Sawyer silt loam (1-3% sTopes) - Cotton

Sawyer siit loam (3-8% slopes) - Cotton

Sharkey clay - Rice

Sharkey clay (1-3% slopes) - Rice

Sharkey clay, gently undulating - Cotton :
Sharkey-Commerce-Coushatta Association, frequent]y flooded - Pasture
Sharkey and Desha silt loams - Rice

Sharkey and Desha clay (0-1% slopes) - Rice

Sharkey and Desha clays, gently undulating - Cotton

Smithdale fine sandy loam (3-8% slopes) - Cotton

Smithdale fine sandy loam (8-12% slopes} - Cotton

Spadra Variant fine sandy loam, occasionally flooded - Pasture
Tichonor Arkabutla soils, frequently flooded - Pasture

Tappah silt Toam (1-3% slopes - Cotton

Tippah silt loam (3-8% slopes) - Cotton

Tunica Clay (0-1% slopes) - Rice

Tunica clay (1-3% slopes) - Rice

Tunica clay, frequently flooded - Woodland

Tutwiler silt loam - Cotton

Udorthents and Grenada soils (8-20% slopes) severely eroded - Pasture
Udults and Udorthents (8-20% slopes) severely eroded - Pasture
Waveriy silt Toam - Pasture

Wabbaseka-Latanier Compiex, undulating - Rice

Wabbaseka-Latanier Complex, occasionally flooded - Soybeans

Yorktown silty clay (0-1% slopes) - no capability



TABLE 2: Irrigation Water Pumping:Estimates by Water Balance (in)

Change in
Crop Period Conditions Evapotrans Precipi- Seepage3 Runoff* in Soil Irrig. Water Irrig. Sys. Pumping_ Irrigation
-piration1 tation Moistured Required6 Efficiency Required8 Period?
Rice 5 .o avg 6.5 3.7 1.6 1.8 —-- 11.2% 100% 11.2%
dry 7.2 1.5 1.6 0.0 --- 12.3*% 100% 12.3*
July avg 7.6 3.4 1.7 0.4 - 6.3 100% 6.3
dry 9,7 0.3 1.7 0.0 — 11.1 100% 11.1
avg 6.9 3.4 1.7 1.1 —— 6.3 100% 6.3
August 4y 9.0 0.2 1.7 0.0 - 105 100% 10.5
Seasona] Y9 21.0 10.5 5.0 3.3 — 23.8% 100% 23.8% 6/1 - 9/1
€ dry 25.9 2.0 5.0 0.0 - 33,9% 100% 33.9¢  6/1 - 9/1
Cotton | avg 4.9 3.7 --- 1.4 -0.7 1.9 55% 3.5
une dry 5.2 1.5 ——- 0.0 1.2 2.5 55% 4.5
aul avg 6.1 3.4 -—- 0.7 +0.2 3.6 55% 6.5
Y dry 7.9 0.3 ——- 0.0 -0.1 7.5 55% 13.6
3 ¢ avg 2.7 2.8 - 1.1 +0.0 1.0 55% 1.8
ugus dry. 4.1 0.2 - 0.0 -0.1 3.8 55% 6.9
avg -—- --- -—- -—- -—- -—- -—- -—-
September ., 1.4 5.5 - 3.4 +1.9 1.2 55% 2.2
s 4 ave 13.7 9.9 - 3.2 0.5 6.5 55% 11.8  6/1 - 8/25
easonal  gry 18.6 7.5 - 3.4 +0.5 15.0 55% 27.2  6/1 - 9/30




TABLE 2: Continued

Change in
Crop Period Conditions Evapotrans Precipi- Seepage3 Runoff* in Soil Irrig. Water Irrig. Sys. Pumping_ Irrigation
-p1'rat1'on1 tation Moisture® Requ1red Efficiency’ Required Period
Soy - June avg 2.4 3.7 - 2,2 -0.9 0.0 61.6% 0.0
beans dry 2.6 1.5 ——- 0.0 -1.1 0.0 61.6% 0.0
ul avg 4.6 3.4 ——- 0.7 -0.6 1.3 61.69% 2.1
Y dry 5.9 0.3 - 0.0 -0.6 5.0 61.6% 8.1
Auaust avg 5.1 3.4 - 1.0 0.0 2.7 61. 6% 4.4
S dry 6.7 0.2 ——- 0.0 -0.2 6.3 61.6% 10.2
septembar 29 0.9 1.1 -— 0.2 +0.3 0.3 61.6% 0.5
P dry 1.3 0.1 ——- 0.0 0.0 1.2 61.6% 2.0
avg 13.0 11.6 ——— 4.1 -1.2 4,3 61.6% 7.0 6/1 - 9/9
Seasonal 4. 16.5 2.1 m 0.0 1.9 12.5 61.6% 20.3  6/1 - 9/9
wheat A --I an 4.6 4‘ 8 === 2-2 "'1.1 009 82% 1.1
pri dry 5.1 4.6 ——— 2.7 1.7 1.5 82% 1.8
’ avg 4.4 4.4 ——— 1.9 0.4 1.5 82% 1.8
i dry 5.1 0.6 - 0.0 0.0 4.5 82% 5.5
s , avg 9.0 9,2 ——- 4.1 -1.5 2.4 829 2.9  4/1 - 5/25
€asonal - gry 10,2 5.2 - 2.7 -1.7 6.0 82% 7.3 4/1 - 5/25

@ to convert from in. to cm. multiply by 2.54
* jncludes 5 acre-inch irrigation (1 inch to attain saturat1on and 4 inches of cover flood)

NOTE: AT11 ciimatological data is from NOAA.records for Stuttgart 9ESE, ‘Arkansas, (1965-1979 for rice, cotton and soybeans, and
1965-1980 excluding 1977 for wheat for an average season; 1980 for rice, cotton and soybeans, and 1977 for wheat for a

dry season} during the irrigation periods stated.



10.

TABLE 2: Continued

A11 evapotranspiration was pan evaporation x .80 x the appropriate crop coefficients (with respect to its phe-
nologic development). Crop coefficients: rice - see 2; soybeans - modified from N. Dakota Research Report
#66, Stegman et al (Jan. 1977); cotton - modified from Southlands Research and Extension Center Report of
?rogress: )1965-66, Newman (Jan. 1966); wheat - -modified from N. Dakota Research :Report #66, Stegman et al
Jan. 1977). )

Personal communication, James A. Ferguson, University of Arkansas, Fayetteville, Arkansas.
Daily portion of 5" seasonal loss.»

By computer model. For rice: runoff equaled all impounded water on a rice field whenever the flood exceeded
6" (levees drained to prevent overflow damage)s For cotton, soybeans and wheat: runoff equalled any amount

which at any time exceeded soil moisture at field capacity or the maximum amount which can infiltrate in a
single event.

By computer model. Initial soil moisture for soybeans equalled 5" (assuming 2 1/2 ft. rooting depth), and
for cotton and wheat equalied 4" (assuming 2 ft. rooting depth).

Rice: evapotranspiration - rainfall + seepage + runoff.
Cotton, Soybeans and Wheat: evapotranspiration -rainfall + change in soil moisture + runoff.

Rice: any losses due to_inefficiency were included in the seepage term.2 Cotton: wusing furrow irrigation
system at b5b% efficiencylo. Soybeans: combination of estimates Of 60 percent furrow irrigated at 55% effi-
ciency and 40% flood irrigated at 75% efficiencylo, Wheat: using center pivot sprinkler irrigation system 0,

Irrigation water required # irrigation system efficiency.

Rice: personal communication, Bobby A. Huey, University of Arkansas, Rice Research & Extension Center,

Stuttgart, Arkansas. -

Cotton: personal communication, B. A. Waddle, University of Arkansas, Fayetteville, Arkansas.
Soybeans: personal communication, H. Don Scott, University of Arkansas, Fayetteville, Arkansas.
Wheat: personal communication, Fred C. Collins, University of Arkansas, Fayetteville, Arkansas.

Ferguson, J. A., and Langston, J. “Energy and Irrigation System Selection." Arkansas Extension Service
Leaflet (1981). ‘
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Fig., 1: Patential Irrigation Water Need for the Northern Boeuf-Tensas
' Basin in April for an Average Season in Acre-Feet
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Fig. 2: Potential Ifrigation Water Need for the Naorthern Boeuf-Tensas

Basin in May for an Average Season in Acre-Feet
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Fig, 3: Potential Irrigation Water Need for the Northern Boeuf-Tensasa

Basin in June for an Average Season in Acre-Feet
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Fig. 4: Potential Irrigation Water Need for the Northern Boeuf-Tensas

Basin in July. for an Average Season in Acre-Feet
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Fig. 5: Potential Irrigation Water Need for the Northern Boeuf-Tensas

Basin in August for an Average Season in Acre-Feet
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Fig. 6: Potential Irrigation Water Need for the Northern Boeuf-Tensas

Basin in September for an Average Season in Acre-Feet
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Fig. 7: Potential Irrigation Water Need for the Southern Boeuf-Tensas

Basin in April for an Average Season in Acre-Feet
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Fig. 8: Potential Irrigation Water Need for the Southern Boeuf-Tensas

Basin in May for an Average Season in Acre-Feet
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Fig. 9: Potential Irrigation Water Need for the Southern Boeuf-Tensas

Basin in June for an

Average Season in Acre-Feet
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Fig. 10: Potential Irrigation Water Need for the Southern Boeuf-Tensas
Basin in July for an Average Season in Acre-Feet
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Fig. 11: Potential Irrication Water Need for the Southern Boeuf-Tensas

Basin in August for an Average Season in Acre-Feet
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Fig. 12: Potential Irrigation Water Need for the Southern Boeuf-Tensas
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Fig. 13: Annual Potential Irrigation Water Need for the Northern

Boeuf-Tensas Basin for an Average Season in Acre-Feet
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Annual Potential Irrigation Water Need for the Southern
Boeuf-Tensas Basin for an Average Season in Acre-Feet
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Fig. 15: Peak Weekly Potential Irrigation Water Need for the Northern

Boeuf-Tensas Basin in Acre-Feet
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Fig. 17: Potential Irrigation Water need fro the Northern Boeuf-Tensas

Basin in April for a Dry Season in Acre-Feet
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Fig. 19: Potential irrigation Water need for the Northern Boeuf-Tensas

Basin in June for a Dry Season in Acre-Feet




18

138

20

21

22

23

24

25

26

27

28

29

30

31

5 8 7 8 3 10 1 12 13 14 15 16
il 1 ] 1 1
789.0 | 280.0
3843.0)4560.0)2468.0| 655.0
1687.0 | 5460.0|4888.0[3008.0| 330.0
181.0 | 4176.0|5027.0| 4979.0( 4391.0( 4178.0 | 919.0
§97.0 4353.0 5038.0(5008.0} 4713.0 3?36.0
1904.0 | 5122.0( 4917.0 | 4646.0) 4839.0 | 2840.0|2212.0| 1681.0 | 1394.0} 48.0
3385.0(4878.0[4349.0| 4448.0 |4625.0/( 4707.0 | 4933.0(5005.0} 3193.0
322.0 14260.0}48838.0| 4740.0} 4777.014698.0)4512.0| 4810.03664.0
7128‘.’:.0 4916.0 | 4880.0| 4827.0|4688.0| 4633.0 4830.0|3865.0
2481.0|4827.0|4625.0(4522.0( 4779.0 | 1788.0
134.0 |3813.0(4357.0|4502.0| 4491.0 | 1257.0
802.0 | 4817.0 | 4574.0| 4125.0}1731.0
2822.0| 4616.0( 4707.0|3563.0
2848.0|4586.0( 4612.0| 4014.0 | 268.0

Fig. 20: Potential Irrigation Water need for the Northern Boeuf-Taensas
Basin in July for a Dry Season in Acre-Feet
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Fig. 21: Potential Irrigation Water need for the Northern Boeuf-Tensas

Basin in August for a Dry Season in Acre-Feet
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Basin in June for a Dry Season in Acre-Feet
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Basin in July for a Dry Season in Acre-Feet
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Fig., 28: Potential Irrigation Water need for the Southern Boeuf-Tensas

Basin in September for a Dry Season in Acre-Feet
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Fig. 29: Annual Potential Irrigation Water Needs for the Northern
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the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 62: Minicipal and Industrial Water Needs for April (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons




16

17

18

19

20

21

22

93

24

25

26

27

28

29

30

L6, 7 .8 9 10 11 12 13 14 15 _ 16
{
|
J :
3.9
17.7
6.3
i1.9
53-4
1.9
2.4 1.8
1.9
404.6
2.9

31

32

33

Fig.63: Munici.pal and Industrial Water Needs for May (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 64: Municiﬁ)al and Industrial Water Needs for June (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons




16
17
18
19
20
21
22
123
24
25
26
27
28
29
30
31
32

33

16

5.0

22.6

8.0

2.5

68.4

2.5

3.1 2-3

2.5

414.1

3.7

Fig.65: Munic{pal and Industrial Water Needs for July (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 66: Municipal and Industrial Water Needs for August (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 67: Municip.al and Industrial Water Needs for September (1980)
for the Northern Boeuf-Tensas Basin in Millions of Gallons




16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33

2.6

11.8

4.2

1_.3'

35.6

1-3

1.6 1.2

393.3

Fig.68: Munic_ipal and Industrial Water Needs for Qctober (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig.69: Munic‘ipal and Industrial Water Needs for November (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig.70: Municipal and Industrial Water Needs for December (1980) for
the Northern Boeuf-Tensas Basin in Millions of Gallons
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Fig.71: Municipal and Industrial Water Needs for January (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig.72 : Municipal and Industrial Water Needs for February (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 73: Municipal and Indﬁstrial Water Needs for March (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 74: Municipal and Industrial Water Needs for April (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 75: Municipal and Industrial Water Needs for May (1980) for
the Southern Boeuf-Tensas Basin _in Millions of Gallons
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Fig. 76: Municipal and Industrial Water Needs for June (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 77: Municipal and Indﬁstrial Water Needs for July (1980) for
the Southern Boeuf-Tensas Basin in Millions of Galleons
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Fig. 78: Municipal and Industrial Water Needs for August (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 79: Municipal and Industrial Water Needs for September (1980)
for the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 80: Municipal and Industrial Water Needs for October (1980) for
the Southern Boeuf-Tensas Basin in Millions of Gallons
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Fig. 81 : Municipal and In'dustrial Water Needs for November (1980) for
the Southern Boeuf-Tensas Basin _in Millions of Gallons
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Fig. 82; Municipal and Industrial Water Needs for December (1980} for
the Southern Boeuf-Tensas Basin in Millions of Gallons




