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PREFACE 

T he Arkansas Soil and Water Conservation Commission received statutory 
authority to begin work on the first Arkansas State Water Plan in 1969. 
Act 217 gave specific authority to the Commission to be the designated 
agency responsible for water resources planning at the state level. The 
act mandated the preparation of a comprehensive state water plan of 
sufficient detail to serve as ' the basic document for defining water policy 
for the protection, developm~nt, anel management of water resources in the 
State of Arkansas. 

The first State Water Plan was published in 1975 with five appendices that 
addressed specific problems and n\leds in the state. As more data have 
become available, it is apparent that the ever-changing nature of water­
resource problems and potential sollJtions requires the planning process to 
be dynamic. Therefore, per iodic revisions to the State Water Plan are 
necessary for the document to remain valid . Specific objectives in revising 
the 1975 State Water Plan are to incorporate data available from recent 
research , evaluate new and existing problems, and present specific 
solutions an d recommendations. 

In 1985, the Arkans~s General Assembly passed Act 1051 which was 
est ablished to determine t he present and future requi rements of the water 
users of the State. As a r~sult of this Act, the Arkansas Soil and Water 
Conservation Commission was mandated to: (1) inventory the su r face water 
and ground water r esources within the state; (2) determine water needs for 
f is h and wildlife, navigation. public water supply. industry, agriculture, 
and all other users; (3) delineate critical water areas; (4) determine the 
safe yield of streams and aquifers; (5) establish minimum streamflows; and 
(6) determine excess surface, water. The requirements of Act 1051 will be 
addressed in each of the basin reports of the revised State Water Plan. 

The first report of the revi~ed State Water Plan was published in 1984 and 
addressed the Boeuf- Tensas Basin. Since the Boeuf-Tensas Basin report 
was published prior to the passage of Act 1051, preparation of this 
supplemental report was necessary to satisfy the requirements of Act 1051 
of 1985 'for t he Boeuf-Tensas Basin. 
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ABSTRACT 

The Arkansas State Water Plan is the basic document for defining water policy in 
the State of Arkansas. The purpose of this supplemental report to the State Water 
Plan is to satisfy the requirements of Act 1051 of 1985 for the Boeuf-Tensas Basin in 
southeastern Arkansas. Act 1051 requirements which are addressed in the report 
for the Boeuf-Tensas Basin include: instream flow requirements, minimum streamflow, 
excess surface water, safe yield of streams and aquifers, and critical surface water 
and ground water areas. 

Tnstream flow requirements for' water quality, fish and wildlife, navigation, interstate 
compacts, aqu ifer recharge, aesthetics, and riparian use are determined so that 
streamflow available for use within the basin as well as the amount of excess water 
available for interbasin transfer (non-riparian use) could be quantified. Based on 
existing and projected water needs of the Boeuf-Tensas Basin, there is no excess 
streamflow available for other uses, such as interbasin transfer. In fact, future 
water needs of users within the basin may not be satisfied without importation of 
water d ue to the estimated surface-water deficit of approximately 470,000 acre-feet 
per year. 

The two principal streams in the Boeuf-Tensas Basin, the Boeuf River and Bayou 
Macon, have been designated as critical surface water areas based on quantity 
problems. Pumping for irrigation has, at times in the past, contributed to no- flow 
conditions for the Boeuf River and Bayou Macon. 

There are t hree pr i ncipal aquifers within the Boeuf- Tensas Basin. These aquifers 
are (descending from land surface) the alluvial aquifer, the Cockfield aquifer, and 
the Sparta aquifer. Portions of all three aquifers have been delineated as cr itical 
ground water use areas because of water-quality problems and, in one instance, 
excessive water- level decl ines in t he Sparta aquifer. The most significant problem 
in the basin is saline water intrusion from deeper aquifers. This problem is greatly 
magnified by improperly constructed wells and excessive pumping from the shallower 
aquifers. 

Recommended solutions to alleviate the major surface water and ground water 
problems in the Boeuf- Tensas Basin include: diversion of water trom the 
Arkansas Ri ve r to supplement available streamflow, particularly during the irrigation 
season; employment of a conjunctive use management strategy to reduce ground 
water quantity and quality problems; implementation of Best Management Practices to 
reduce surface water quality degradation from nonpoint pollution sources; and use 
of land treatment measures and enforcement of floodplain management to reduce 
flooding problems. Implementation of these recommended solutions will contribute to 
more efficient management of the water resources of the Boeuf-Tensas Basin. 
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INTRODUCTION 

The Boeuf-Tensas Basin encompasses approximately 864,000 acres of land in the 
southeastern corner of the state. <2). The majority of the basin, as shown in 
Figure 1, is in Chicot and Desha Counties; however, parts of Ashley, Drew, Jefferson, 
and Lincoln Counties are also included in the basin. 

Climate of the area is characterized by hot summers and mild winters. Precipitation 
is usually in the form of rain, with very light and infrequent snowfall. Average 
annual precipitation ranges from approximately 51 inches in the northern part of the 
basin to approximately 54 inches in the southern part of the basin <13) . (Numbers 
in angle brackets refer to the references found in the bibliography.) 

The Boeuf-Tensas Basin is a highly developed agricultural region that lies within the 
Mississippi embayment of the Coastal Plan province <15). The topography of the 
area is relatively level which contributes to the suitability of this area for 
agriculture. In fact, cropland accounts for approximately 85 percent of the total 
land use in the basin. The 735,000 acres of cropland in the basin represent about 
9.4 percent of the total cropland in the State <2). 

Irrigation for the production of food and fiber accounts for about 90 percent of the 
total water use in the basin, most of which oomes from ground water. Water use in 
the study area totaled approximately 400 MGD (million gallons per day) in 1980. <2). 
By the year 2030, the amount of water use in the study area is projected to 
increase to approximately 1110 MGD <2>. 

The,-e area bout 140 lakes in the basin that impound approximately 79,000 acre-feet 
of water. Lake Chicot is the largest impoundment in the basin with a surface area 
of about 5,200 acres <2>. 

The two principal streams in the Boeuf-Tensas Basin are the Boeuf River and Bayou 
Macon. Generally, streams in the basin are meandering and sluggish. The stream 
channels have relatively flat slopes and are interspersed with abandoned channels 
and water courses. There is an interchange of flow between streams in the basin 
under varying streamflow conditions due to the interconnecting system of bayous 
and drainage ditches that presently exist in the basin. The total surface-water 
yield from the streams and rivers in the basin is approximately 1.12 million acre-feet 
of water on an average annual basis. 

Water quality of the streams and impoundments in the Boeuf-Tensas Basin is 
generally satisfactory for irrigation purposes. Concentrations of suspended 
sediment, fecal coliform bacteria, and nutrients from non-point sources in the basin 
restrict the use of surface water for other purposes such as domestic water 
supplies <2> . 

Geologic units of Quaternary Age are p resent on the surface of the Boeuf-Tensas 
Basin. Quaternary alluvial an d terrace deposits generally consist of coarse sand and 
gravel at the base grading upward to sand, silt, and clay. Alluvial deposits are 
covered by a clay cap which is approximately 20 feet thick throughout the basin. 
Thicknesss of Quaternary deposits rarely exceeds 150 feet. 

1 
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Tertiary Age deposits are present in the subsurface of the Boeuf-Tensas Basin. 
These deposits are characterized by formations composed of interbedded fine to 
medium sand, carbonaceous clay, and lignite alternating with clay confining beds. 

Ground water in the Boeuf-Tensas is primarily obtained from Quaternary alluvial 
deposits and two artesian aquifers, the Cockfield aquifer and Sparta aquifer of 
Tertiary Age <2>. The alluvial aquifer commonly yields 1,000 to 2,000 GPM (gallons 
per minute) to wells in the basin. However, because the water is often highly 
mineralized, the alluvial aquifer has been developed almost exclusively for 
agricultural uses. The Cockfield and Sparta Sand Formations provide the majority 
of water for municipal water supply systems In the basin. 

The purpose of this supplemental report is to satisfy· the requirements of Act 1051 
of 1985 for the Boeuf-Tensas Basin. Information in subsequent sections of the 
report addresses: (1) instream flow requirements; (2) minimum streamflow; (3) excess 
surface water; (4) safe yield of streams and aquifers; and (5) critical surface water 
and ground water areas. Data from the 1984 Boeuf-Tensas report <2> and additional 
data were compiled in order to quantify the needs of water users in the basin. 
Thi s information will provide a guide for the future use, management, and 
dev elopment of the water resources of the Boeuf-Tensas Basin. 
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SURFACE WATER 

Streamflow data are collected in the Boeuf-Tensas Basin primarily by the u .s. 
Army Corps of Engineers and the u.S. Geological Survey. Locations of streamflow 
data collection sites are shown in Figure 2. Information for the two U.S. Geological 
Survey gaging stations, which are located in Louisiana, is summarized in Table 1. 
Additional gaging station data collected by the U.S. Army Corps of Engineers are 
provided in Table 2. 
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StreamflQw ..... C.h.Il.r.llc.t.e.[.i §tic.§ 

The Boeuf-Tensas Basin is characterized by sluggish, meandering streams. The 
stream channels have relatively flat slopes and are interspersed with abandoned 
channels and water courses. Considerable stream channel improvements such as 
deepening and straightening of the channels have been made to facilitate drainage 
of the land. In addition, an extensive network of canals was developed by the U. S. 
Army Corps of Engineers in the 1940's. The flood control projects included the 
construction of canals 19, 43, 81, and the Boeuf River Diversion Canal <S>. Due to 
the interconnecting system of bayous and drainage ditches that presently exists i n 
the Boeuf-Tensas Basin, there is an interchange of flow between streams in the 
basin under varying streamflow conditions. 

The Boeuf River in Arkansas has a drainage area of approximately 780 square miles. 
The length of the main channel to the State line is 145 miles as measured along 
Canal 19, the Boeuf River Diversion Canal, and the Boeuf River. The slope of the 
main channel averages about 0.8 foot per mile <S>. Bayou Macon has a drainage 
area of about SOO square miles in Arkansas. The length of the main channel is 101 
miles, as measured to the State boundary along Canal 43, Macon Lake, Lake Chicot, 
Ditch Bayou, and Bayou Macon. The slope of the main channel along this reach 
averages about 1.0 foot per mile <S>. 

In the Boeuf-Tensas Basin, streamflow is generally highest during December through 
May because of the large amount of precipitation during this period. Similarly, 
streamflow is generally lowest during June through November due to a decrease in 
precipitation and increases in agricultural water use and evapotranspiration that 
occur during the growing season. The mean monthly and mean annual discharges at 
selected gaging stations in the basin are shown in Table 3. 

Annual and seasonal variability of streamflow in the Boeuf-Tensas Basin affect the 
water-supply potential of streams on a year-round basis. The percentage of time 
specified stream discharges are available is one factor that determines the water­
supply potential of a stream without storage. The percentage of time which 
specified discharges have been equaled or exceeded during a given period can be 
shown by flow-duration curves or tables. Seasonal and period-of-record flow ­
duration curves for two streams in the basin have been developed by Broom and 
Reed <S> and selected points from the curves are summarized in Table 4. The 
perlod-of-record duration curve was developed using all daily mean discharge data 
for the period of record; whereas, the seasonal flow-duration curve was determined 
by using only daily mean discharge for the normal irrigation season, May through 
September. The data in Table 4 indicate that streamflow of the Boeuf River and 
Bayou Macon is generally lower during the irrigation season than at other times of 
the year as was previously shown by the mean monthly discharge data in Table 3. 
It should be noted that computation of mean daily discharge at the gaging stations 
on the Boeuf River and Bayou Macon was disoontinued in 1968, therefore, the flow­
duration curves for these two gaging stations were developed using streamflow 
data prior to 1970. These curves may not be representative of current streamflow 
oonditions due to increases in surface-water and ground-water withdrawals for 
irrigation since 1970. In addition, streamflow at these two sites may be significantly 
affected by the recent construction of a pumping station upstream of Lake Chicot. 
Inflow to Lake Chicot from Connerly Bayou is, at times, diverted to the Mississippi 
River to maintain a relatively stable lake stage and to improve the water quality of 
Lake Chicot. Therefore, the· water-supply potential of the Boeuf River and Bayou 
MaCon may be significantly different than the flow-duration data in Table 4 indicate. 
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07367700 BOEUF RIVER NEAR 1958-58 228 813 1118 1429 1919 1513 1340 1474 415 33B 187 681 949 

ARKANSAS-LOUISIANA 

STATE LItlE 

07369650 CANAL 81 NEAR 1947-68 109 191 241 371 537 397 339 352 188 210 181 189 274 

ARKANSAS CITY 

07369655 CANAL 43 NEAR 1947-68 53. 1 115 163 339 497 414 259 377 76.5 60 . I 35. ·9 97.8 209 

ARKANSAS CITY 

07369670 DITCH BAYOU NEAR 1946 - 68 204 279 484 920 1471 124 7 1111 1053 541 399 2 17 24 1 671 

LAKE VILLAGE 

07369700 BAYOU MACON NEAR 1958-66 ~15 317 555 683 879 832 745 833 357 242 183 274 508 

KILBOURt~E • LOUISIANA 

SOURCE : BRoot" AND REED. 1973 < 
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Instream Flow Requirements 

Instream flow requirements are generally defined as "the quantity of water needed 
to maintain the existing and planned in-place uses of water in or along a stream 
channel or other water body and to maintain the natural character of the aquatic 
system and its dependent systems". (28) Instream flow requirements are 
established at a level at which the flow regime best meets the individual and 
collective instream uses. Instream uses of water include uses of water in the stream 
channel for navigation, recreation, fisheries, riparian vegetation, aesthetics, and 
hydropower. Off-stream water withdrawals include uses such as irrigation, municipal 
and industrial water supplies, and cooling water. 

Section 2 of Act 1051 of 1985 requires the Arkansas Soil and Water Conservation 
Commission to determine instream flow requirements for: (1) water quality, (2) fish 
and wildlife, (3) navigation, (4) interstate compacts, (5) aquifer recharge, and (6) 
needs of all other users in the basin such as industry, agriculture, and public 
water supply. Determination of the amount of water required to satisfy instream 
needs in the Boeuf-Tensas Basin is necessary so that streamflow available for use 
within the basin as well as the amount of excess water available for interbasin 
transfer can be quantified. 

To determine instream flow requirements for the categories mentioned above, 
information was obtained from the Arkansas Department of Pollution Control and 
Ecology, the Arkansas Game and Fish Commission, and the Corps of Engineers. The 
flows recommended for the different categories (as provided by the appropriate 
agencies) were evaluated with respect to all other instream needs to determine the 
flow regime which best meets the collective instream uses and off-stream 
withdrawals. This resulted in a two-part solution for the process of determining 
instream flow requirements. The ' first approach was to determine the amount of 
water necessary to satisfy instream needs in the basin based on the flows 
recommended by other agencies before interbasin transfer of water could take place. 
The information compiled in the following sections on instream flow requirements 
pertains to this first approach. The second approach was to determine the amount 
of water necessary to satisfy mi.nimum instream flow requirements to determine the 
streamflow available for use within the basin. This second approach is described in 
more detail in the minimum streamflow section of the report 

Computations of instream flow requirements at selected locations in the basin are 
based on available streamflow data. It should be noted, however, that collection of 
daily discharge data at most of the gaging stations in this basin was discontinued 
prior to 1970. Therefore, if signifi<;ant changes have occurred in the use of 
streamflow for irrigation since 1970, the instream flow requirements may need to be 
recomputed based on streamflow data that represent the current streamflow 
conditions. Instream flow requirements may also need to be recomputed for the 
gaging stations downstream of Lake Chicot which may be affected by operation of 
t he pumping station on Connerly Bayou. 

Water-Quality Requirements 

The 7Q1O low-flow characteristic is a common criterion used by State and Federal 
agencies to determine the permissible rate of waste disposal into a given stream 
since one of the most important factors influencing the concentration of dissolved 
solids in streamflow is the volume of water available for dilution. The Arkansas 
Department of Pollution Control and Ecology is responsible for the management of 
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water-quality conditions in the Boeuf- Tensas Basin. The 7QlO discharge for streams 
and rivers in the basin is the minimum flow at which the ADPC&E is responsible for 
maintaining streamflow contaminant concentrations at acceptable levels. The ADPC&E 
continues to monitor point-source discharges below the 7QlO discharge and requires 
concentrations of certain pollutants to be maintained below critical levels. However, 
because sufficient water is not available at times during the year to di lute the 
effluent discharges, streamflow water quality may not meet the quality standards 
during all times of the year. 

A considerable amount of water is diverted from streams in the basin during the 
Irrigation season. Because the amount of water withdrawn is dependent upon need, 
water withdrawals during low- flow periods are extremely variable. Therefore, the 
7QlO low-flow characteristics have not been quantified for most streams in the basin. 
The 7QlO discharges for two gaging station locations in the basin have been 
determined by Lee <17 >. The discharges required to meet water-quality standards 
at the two locations are as follows: 

Boeuf River near Arkansas-Louisiana state line - 1.0 cfs 
Bayou Macon near Kilbourne, Louisiana - 7.7 cfs 

Fish and Wildlife Requirements 

Several methods are currently available for determining instream flow requirements 
for fisheries. Some of these methods require considerable field work to characterize 
fish habitats in the basin. However, Tennant <25> developed a meti:lod (often 
referred to as the ··Montana Method") which requires limited field work and utilizes 
historic hydrologic records to estimate instream flow requirements for fish and other 
aquatic life by correlating the condition of the aquatic habitat with the percent of 
the average flow present in the stream. The Montana Method was tested by field 
studies wh ich involved physical , chemical, and biological analyses conducted on 11 
streams in three states. Additional analyses of hundreds of additional flow regimens 
in 21 different states substantiated the correlation between the condition of the 
aquatic habitat and the per cent of the average flow present in the stream. 
Tennant' s comprehensi ve study resulted i n the following conclusions: 

(A) " Ten percent (10)1;) of the average flow: This 
is a min.imYJII Instantaneous flow recommended to sustain short- term 
survival habitat for most aquatic life forms. Channel widths, depths, 
and velocities will all be significantly reduced and the aquatic habitat 
degraded. The stream substrate may be about one-half exposed, except 
in wide, shallow riffle or shoal areas where exposure could be higher. 
Most side channels will be severely or totally dewatered. Most gravel 
bars will be substantially dewatered, and Islands will usually no longer 
function as wi ldlife nesting, denning, nursery, and refuge habitat. 
Streambank cover for fish and fur animal denning habitat will be 
severely diminished. Many wetted areas will be SO shallow they no 
longer wi ll serve as cover, and fish will generally be crowded into the 
deepest pools. Riparian vegetation may suffer from lack of water. 
Large fish may have difficulty migrating upstream over many riffle 
areas. Water temperature may become a limiting factor, especially in the 
lower reaches of the stream in July and August. Invertebrate life will 
be severely reduced. " 
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(B) "Thirty percent (30%) of the average flow: This 
is a base flow recommended to sustain good survival habitat for most 
aquatic life forms. Widths, depths, and velocities will generally be 
satisfactory. The majority of the substrate will be covered with water, 
except for very wide, shallow riffle or shoal areas. Most side channels 
will carry some water. Most gravel bars will be partially covered with 
water and many islands will provide wildlife nesting, denning, nursery, 
and refuge habitat. Streambanks will provide cover for fish and wildlife 
denning habitat in many reaches. Many runs and most pools will be 
deep enough to serve as cover for fishes. Riparian vegetation should 
not suffer from lack of water. Large fish should have no trouble 
moving over most riffle areas. Water temperatures are not expected to 
become limiting in most stream segments. Invertebrate life is reduced 
but not expected to become a limiting factor in fish production." 

(C) "Sixty percent (60%) of the average flow: This 
is a base flow recommended to provide ell.cell~nL .. tQ .. _QI.lt.stand.iJ19 habitat 
for most aquatic life forms during their primary periods of growth and 
for the majority of recreational uses. Channel widths, depths, and 
velocities will provide excellent aquatic habitat. Most of the normal 
channel substr ate will be covered with water, including many shallow 
riffle and shoal areas. Side channels that normally carry water will 
have adequate flows. Few gravel bars will be exposed, and the majority 
of islands will serve as wildlife nesting, denning, nursery, and refuge 
habitat. The majority of str eambanks will provide cover for fish and 
safe denning areas for wildlife. Most pools, runs, and riffles will be 
adequately covered with water and provide excellent feeding and 
nursery habi tat for fishes. Riparian vegetation will have plenty of 
water. Fish migration is no problem in any riffle areas. Water 
temperatures are not expected to become limiting in any reach of the 
stream. Invertebrate life forms should be varied and abundant." 

Tennant's recommended flows are generally applicable for both cold and warm water 
streams. However, it is suggested that the recommended flow regimens be altered to 
fit d ifferent hyd rologic cycles or to coincide with vital periods of the life cycle of 
fishes. 

Filipek and others <10) have developed a new method, termed the "Arkansas 
method", which uti lizes some of Tennant's basic principles. This new method was 
developed due to limitations in the application of the Montana method to Arkansas 
streams. The Arkansas method divides the water year into three seasons based on 
the physical and biological processes that occur in the stream. The three 
physical/biological seasons as well as the flow recommended for fisheries during 
each season are described In Table 5. The Instream flow requirements, as 
determined by the Arkansas method, are those that apply to fish populations only 
and represent the point at which fisher ies begin to be Impacted. The method 
assumes that when instream flows meet the needs for fisheries, instream 
requirements for other wildlife forms are probably also satisfied. 

The Arkansas method was applied to mean monthly discharge data (previously 
summarized in Table 3) to determine the instream flow requirements for fish and 
wildlife at selected streamflow gaging stations in the Boeuf-Tensas Basin with the 
results complied In Table 
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TIl-IE OF YEAR 

FLOW RECOMME tlDEO 

PHYSICAL/BIOLOGICAL 

PROCESSES IUVOLIIEO 

TAB LE 5 

DESCRIPTION OF PHYSICAL/BIOLOGICAL SEASOtlS IN TH E ARKANS AS METHOO OF I NSTRE AN FLO'"' OUANTIFICATJ Ofl 
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SIXTY PERCE liT Of THE ~IEAII 1oI00ITH LY FLOW SEVErITY PERCENT OF THE NEAll .IOIITH LY F LOW 
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flORHAL CO/IDIlICHS 

LIMIlIUG FACTORS 

-HIGH AVERAGE MQliTHLY FLOWS. 

-LOW WATER TEIotPERATURES. 

-HIGH DISSOLVED OXYGEn COU TEliT. 

FLUSHIIIG OF ACCUI~ULATED S EOIMEtIT AIIO 

CLEA/IItIG OUT OF SEPTIC WASTES. 

SPAlmlllG AREAS CLfAtlED AIlD REBUILT BY 

GRAVEL AIID OTHER SUBSTRAT E BROUGHT 

COWl/RIVER BY HIGH FLOWS . 

RE CH ARGE OF GROUNDWATER (AQUIFERS). 

-HIGH AVERAGE MOIHH LY FLOWS. -LOW AV ER AGE MOliTH LY fLOWS. 

- IUCREASIIIG (PREFERRED} WATER TE~IPERATURES. -HIGt1 WATER TfJ.iPERATURES. 

-HIGH DISSOLVED OXYGEti COtITEIlT . 
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TEMPERATURES SPUR SPAWflItlG RESPOIISE III 
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FEEDItlG ALSO ACTIVATED BY HIGH SPRitiG 

FLOWS. 
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PRODUCt l OI!. 

LOI·/ FLOWS CO/4CEIITRATE PREDATORS (FISH) 

tliTH PREY (ItNERTEBRATES, FORAGE FISH). 

REDUCED FLOWS AT THIS TIME OF YEAR CAUSE: REDUCED FLOWS AT THIS TIME OF YEAR CAUSE : REDUCEO FLOWS AT THIS TIME OF YEA~ CAUS E : 

DECREASE III BEfiTlHC PROOUCTIOtI OUE TO OECREASE IN SPAWUIIIG EGG AHD FRY S URVI VAL WATER TEMPERATURES TO INCREASE, 

ACCUI~U LATED SEDII-lEI4T 011 SUBSTRATE. AND OVERALL REPRODUCTIVE SUCCESS OF DECREA!3ItiG SURVIVAL OF CERTAIII FISH 

DECREASE IN FISH SPAWtlItlG HABITAT DUE T O 

REDUC ED FLUSHING. 

DECREASE III AQUIFER RECHARGE. 

IMPORTANT SPORT AIIP NON - GA/.IE FISH. SPECIES. 

WEAl< YEAR CLASSES OF IJ.4PORTPJIT SPORT. 

COMI-IERCIAL. liON - GAM E AtlD THREATEII ED 

FISH SPECI ES. 

OECREASE IN WE TTED SUBSTRATE ArlO THEREFORE 

DECREASE III ALGAE , MACROI llVERTE8RATES. 
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WAT ER TEMPERATURES; FISH KILLS. 

ItiCREASE COtleEtITRATIOII OF POLLUTANTS A/ IO 

SEDUIEtlT IN WATER. 

SOURCE : FI LIPEK AND OTHERS , 1985 ( 10 ) 
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6. The flows required to satisfy Instream needs for fish and wildlife 
on an annual basis were also determined for the gaging stations in the basin and 
are shown In Table 6. The annual Instream flow requirements for fish and wildlife 
were computed by averaging the monthly Instream flow requirements for the year. 

Instream flow requirements for fish and wildlife are not available for many locations 
in the basin due to the limited n umber of gaging stations In the Boeuf- Tensas Basin. 
If Instream flow requirements for f ish and wil dlife are needed at ungaged locations 
on streams, streamflow data should be collected at the ungaged locations prior to 
determination of fish and wildlife Instream needs. The procedure of adjusting mean 
monthly discharges based on a ratio of the drainage areas (as described in the 
Lower Ouachita Basin report of the State Water Plan <3» Is not applicable for 
streams in the Boeuf-Tensas Basin. One assumption of the drainage area ratio 
method Is that streamflow y ield (discharge per square mile) is uniform between 
different reaches of a stream. However, In the Boeuf-Tensas Basin streamflow yield 
may be significantly different between stream reaches due to the interchange of flow 
between watersheds and to the withdrawal of str eamflow for irrigation use. 
Therefore, estimates of d ischarge at ungaged locations may be significantly different 
than actual stream discharge. 

According to a report submitted to the Arkansas Soil and Water Conservation 
Commission by Filipek and others <1 1 >, the recommended Instream requirements as 
determined by the Arkansas method are designed "to maintain existing fisheries, 
many of which are at optimal lev els". Therefore, to protect stream fisheries and to 
satisfy water needs for f ish and wil d life In the Boeuf-Tensas Basin, the instream 
flow requ i rements (as previously descri bed for streams In this basin) represent an 
amount of water that is unavai lable for Inter basin transfer. 

Navigation Requirements 

There are no instream flow requirements for navigation for streams in the Boeuf­
Tensas Basin. 

Inter stat e Compact Req uirements 

The Boeuf-Tensas Basin is included in Reach IV of the Red River Compact. This 
compact is an agreement among the states of Arkansas, Oklahoma, Texas, and 
Loui siana. The purpose of the compact is to promote comit y among these 
participat ing states by cooperating in the equitable apportionment an d development 
of t he water In specific river basins as p rov i ded by t he inter state compact 
ag reements. The f ollowing information is from sections of the Red River Compact 
which Is defined in "Arkansas Water Law " <1>. 
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ARTICLE VII 
APPORTIONMENT OF WATER -REACH IV 

ARKANSAS AND LOUISIANA 

Subdivision of Reach IV and allocation of water therein. 

Reach IV of the Red River Is divided Into topographic subbasins, and the 
water therei n allocated as follows: 

SECTION 7.01. Subbasin 1 - Intrastate streams - Arkansas, 
reads I n part as follows: 

(a) This subbasin includes those streams and their tributaries 
above last downstream major damsltes originating in Arkansas and 
crossing the Arkansas-Louisiana state boundary before flowing Into the 
Red River in Louisiana. There are no major damsites designated in the 
Boeuf-Tensas Basin. 

(b) Arkansas is apportioned the waters of this subbasin and 
shall have unrestricted use thereof. 

SECTION 7.02. Subbasin 2 - Interstate Streams -Arkansas 
and Louisiana. 

(a) This subbasin shall consist of Reach IV less subbasin 1 as 
defined in Section 7.01 (a) above. 

(b) The State of Arkansas shall have free and unrestricted 

(a) 

use of the water of this reach subject to the limitation that Arkansas 
shall allow a quantity of water equal to forty (40) percent of the weekly 
runoff originating below or flowing from the last downstream major 
damsite to flow into Louisiana. Where there are no designated last 
downstream damsites, Arkansas shall allow a quantity of water equal to 
forty (40) percent of the total weekly runoff originating above the state 
boundary to flow into Louisiana. Use of water in this subbasin is 
subject to low flow provisions of subparagraph 7.03 (b). 

SECTION 7.03. Special Provisions. 

Arkansas may use the beds and 
IV for the purpose of conveying 
downstream diversions. 

banks of segments of Reach 
its share of water to designated 

(b) The State of Arkansas does not guarantee to maintain a 
minimum low flow for Louisiana In Reach IV. However, when the use of 
water in Arkansas reduces the flow of the Boeuf River to 40 cfs and 
(or) Bayou Macon to 40 cfs at the Arkansas-Louisiana state boundary, 
the State of Arkansas pledges to take affirmative steps to regulate the 
diversions of runoff originating or flowing Into Reach IV in such a 
manner as to permit an equitable apportionment of the runoff as set out 
herein to flow into the State of Louisiana. 
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According to the provIsions outlined in the Red River Compact for Reach IV, 
all streams in the Boeuf-Tensas Basin are considered to be interstate streams 
and are subject to the interstate compact requirements. To comply with 
Section 7.02 (b) of the Compact, Arkansas shall allow forty percent of the total 
weekly runoff from these interstate streams to flow into Louisiana The 
Engineering Advisory Committee to the Red River Compact Commission is in the 
process of determining each state's responsibilities for compliance with the 
compact. Although the compact compliance requirements have not been 
identified for Reach IV of the Red River Basin, requirements have been 
designated for Reach II, Subbasin 5. It is believed that similar procedures 
will be proposed for Reach IV. 

At the present time, the amount of water required to satisfy interstate 
compact requirements can not be quantified for several reasons. The first 
reason is that compact compliance is based on a percentage of the total runoff 
in a basin. Runoff, as defined In the compact, includes flow in the streams 
and water that has been diverted from the streams for other uses. The 
amount of water that is diverted from streams is not accurately quantified, 
therefore, the amount of runoff In the basins is unknown. The second reason 
the interstate compact requirements can not be quantified is because the 
requirements are based on the previous week's streamflow and diversions. 
Therefore, the compact requirements change from week to week, depending on 
the runoff available in a basin the previous week. Using average weekly 
discharge for the period of record would give an idea of the weekly 
discharges that could be expected at a particular location. However, the 
compact requirements can not be determined using these data since the 
requirements are based on a percentage of the actual weekly runoff for a 
basin. 
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Aquifer Recharge Requirements 

Recharge to the major aquifers in the Boeuf-Tensas Basin Is primarily from 
precipitation and percolation in the outcrop area; however, some recharge to 
the alluvial aquifer also occurs locally along streams. Streams In the Boeuf­
Tensas Basin and the alluvial aquifer are hydraulically connected and water In 
the aquifer and streams is part of a single Integrated aquifer-stream system 
<5>. As a consequence, flow may alternate from the stream to the aquifer or 
from the aquifer to the stream depending on the head distribution in the 
aquifer and the stage of the stream. T.herefore, some recharge to the alluvial 
aquifer is provided by streams in the basin as well as by precipitation and 
percolation. 

Broom and Reed <5> and Peralta, et al <21> have estimated the amount of flow 
that is exchanged between the streams and the alluvial aquifer In the Boeuf­
Tensas Basin. Determination of the stream- aquifer Interflow has indicated 
that, at times, streams In the basin are sources of recharge to the aquifer. 
However, streams such as the Boeuf River and Bayou Macon that exhibit 
sustained baseflow are evidence that formations in these drainage basins are 
not accepting recharge from streams during dry-weather conditions. The 
baseflow of these streams is sustained by water that Is discharged from the 
formations. Therefore, in these basins, there would be no aquifer recharge 
requirements. However, if ground water levels were drawn down below the 
level of the streambed, the aquifer recharge requirements would then need to 
be considered. 

A groundwater model of the alluvial aquifer is currently being developed by 
the u.s. Geological Survey. This investigation will provide information on 
groundwater-surface water relationships, which will contribute to 
quantification of the aquifer recharge requirements where applicable. 
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Section 2 of Act 1051 of 1985 requires the Arkansas Soli and Water Conservation 
Commission to determine surface water needs of public water supplies, Industry, and 
agriculture. In 1985, surface water use for agriculture and Industry totaied 
approximately 107 MGD (120,100 acre-feet/yr) of water in the Boeuf-Tensas Basin, as 
determined from U.S. Geological Survey file data. There was no surface water use 
for public water supplies In the basin In 1985. Of the totai amount of surface water 
diverted for agriculture and Industry, 7.49 MGD (8,400 acre-feet/yr) were used for 
livestock and fish and minnow farms, 86.3 MGD (97,100 acre-feet/yr) were used for 
Irrigation, and 13.5 MGD (15,100 acre-feet/yr) were used for Industry. These figures 
represent current riparian needs in the Boeuf-Tensas Basin. 

The amount of water diverted from each of the major streams In the Boeuf-Tensas 
Basin was not determined for this report. The purpose of defining and quantifying 
Instream flow requirements for streams In the basin was to determine the amount of 
water available for other uses, such as Interbasin transfer. Because the water 
diverted for the uses mentioned above has already been removed from the streams 
and Is not available, It was not Included In the computations for total surface-water 
yield and excess streamflow of the basin. 

Riparian water use requirements may vary considerably from year to year based on 
changing needs. Projected riparian water needs are accounted for In the water-use 
projections for agriculture and Industry. 
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Instream flow requirements, as previously defined, include water that is necessary 
to maintain the existing in-place uses of water In or along a stream channel. 
Recreational activities, such as fishing and hunting, in the Boeuf-Tensas Basin 
represent another use of water in the streams in addition to those uses previousiy 
addressed. Instream flow requirements established for fish and wildlife (50, 50, or 
70 percent of the appropriate mean monthly discharge) should be adequate to 
maintain fishing and hunting activities in the basin • 

. C.u.r.nmt ... Av.alJablIL .. StrlHlllltl.9.W. 

Determination of the current aVailable streamflow In the Boeuf-Tensas Basin Is 
necessary so that excess streamflow (that amount of water available for Interbasln 
transfer) can be quantified. The flows required to satisfy the instream needs 
previously identified were compared with average annual discharges to determine the 
amount of streamflow that is currently available from streams In the basin. The 
information in Table 7 was complied to provide a generalized summary of the current 
water available on an average annual basis for the two major streams In the basin. 
It should be noted that, for the purpose of this compilation, the Instream flow 
requirements for the interstate compact were computed as 40 percent of the average 
annual discharge. The actual Interstate compact requirements, however, may be 
significantly different than those listed in the table since the actual requirements 
are determined from the previous week's streamflow and diversions. 

The instream flow requirements for the different categories are not additive. The 
highest Instream need represents the amount of water required to satisfy all the 
existing instream needs at the two gaging stations. The Instream needs for fish and 
wildlife were the governing instream flow requirements for both streams listed In 
Table 7. Therefore, to determine the amount of water that Is currently available at 
these locations, the flows required for fish and wildlife were subtracted from the 
average annual discharges. On an average annual basis, 361 cfs Is currently 
available for other uses from the Boeuf River near the state line, and 194 cfs Is 
currently available for other uses from Bayou Macon near Kilbourne, La.. These 
results may, however, be somewhat misleading. Due to seasonal streamflow 
variability, most of th~ water Is available during the winter and spring months with 
considerably less water available during the low-flow months. To illustrate the 
effect that streamflow variability can have on the determination of available 
streamflow, the streamflow that is currently available on a 1IKm1b~ basis was 
determined for the Boeuf River near the state line (Table 8) and Bayou Macon near 
Kilbourne (Table 9). The governing fish and wildlife Instream requirements were 
subtracted from the mean monthly discharges to determine the streamflow available 
on a monthly basis. As previously determined, the Boeuf River near the state line 
has 361 cfs of water available for other uses on an average annual basis. However, 
on a mean monthly basis, the available water ranges from 93.5 cfs In August to 768 
cfs in February. Similarly, the streamflow at Bayou Macon that Is currently 
available on a monthly basis ranges from 91.5 cfs In August to 352 cfs In February. 
The data in Tables 8 and 9 show that the majority of the current available 
streamflow of the Boeuf River near the state line and Bayou Macon near Kilbourne 
occurs during the period of December through May. 
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TABLE 7 
STREAMFLOW FROM THE BOEUF RIVER AND 

BAYOU MACON (AT THE STATE LINE) THAT IS CURRENTLY 
AVAILABLE FOR OTHER USES 

AVERAGE 
ANNUAL 

DISCHARGE (CFS ) 

INSTREAM FLOW REQUIREMENTS (CFS) 

WATER 
QUALITY 

*FISH AND INTERSTATE 
WILDLIFE COMPACTS 

CURRENT 
AVAILABLE 

STREAMFLOW (CFS) 
====================================================================================== 
07367700 
BOEUF RIVER NR 
ARKANSAS-LOUISIANA 
STATE LINE 

07369700 
BAYOU MACON NR 
KILBOURNE, LA 

949 

508 

1. 0 588 380 

7.7 31 4 203 

*GOVERNING INSTREAM FLOW REQUIREMENT WHICH REPRESENTS THE AMOUNT OF WATER 
REQUIRED TO SATISFY EXISTING NEEDS AT THE TWO GAGING STATIONS . 
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TABLE 8 

STREAMFLOW FROM THE BOEUF RIVER (NEAR THE STATE LINE) THAT IS 
CURRENTLY AVAILABLE ON A MONTHLY BASIS FOR OTHER USES 

INSTREAM FLOW REQUIREMENTS (CFS) 

MEAN CURRENT 
MONTHLY WATER *FISH AND INTERSTATE AVAILABLE 

DISCHARGE QUALITY WILDLIFE COMPACTS STREAMFLOW 
(CFS) (CFS) 

OCTOBER 228 1.0 114 91.2 114 
NOVEMBER 813 1.0 488 325 325 
DECEMBER 1118 1.0 671 447 447 
JANUARY 1429 1.0 857 572 572 
FEBRUARY 1919 1.0 1151 768 768 
MARCH 1513 1.0 908 605 605 
APRIL 1340 1.0 938 536 402 
MAY 1474 1.0 1032 590 442 
JUNE 415 1.0 290 166 125 
JULY 338 1.0 169 135 169 
AUGUST 187 1.0 93.5 74.8 93.5 
SEPTEMBER 687 1.0 344 275 343 

*GOVERNING INSTREAM FLOW REQUIREMENT WHICH REPRESENTS THE 
AMOUNT OF WATER REQUIRED TO SATISFY EXISTING NEEDS 
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TABLE 9 

STREAMFLOW FROM BAYOU MACON NEAR KILBOURNE, LA THAT IS 
CURRENTLY AVAILABLE ON A MONTHLY BASIS FOR OTHER USES 

INSTREAM FLOW REQUIREMENTS (CFS) 

MEAN CURRENT 
MONTHLY WATER *FISH AND INTERSTATE AVAILABLE 
DISCHARGE QUALITY WILDLIFE COMPACTS STREAMFLOW 

(CFS) (CFS) 

OCTOBER 216 7.7 108 86.4 108 
NOVEMBER 317 7.7 190 127 127 
DECEMBER 555 7.7 333 222 222 
JANUARY 683 7.7 410 273 273 
FEBRUARY 879 7.7 527 352 352 
MARCH 832 7.7 499 333 333 
APRIL 745 7.7 522 298 223 
MAY 833 7.7 583 333 250 
JUNE 357 7.7 250 143 107 
JULY 242 7.7 121 96.8 121 
AUGUST 183 7.7 91.5 73.2 91.5 
SEPTEMBER 274 7.7 137 110 137 

*GOVERNING INSTREAM FLOW REQUIREMENT WHICH REPRESENTS THE 
AMOUNT OF WATER REQUIRED TO SATISFY EXISTING NEEDS 
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The current avallable streamflows computed in Tables 7, 8, and 9 do not represent 
the amount of water that Is available for interbasln transfer. Before interbasln 
transfer of water can be considered, the projected water needs of the basin must be 
addressed. The previous determinations of current avallable streamflow do not 
account for the projected water needs of the basin because data Identifying the 
projected water needs for Individual streams In the basin are not currently 
available. However, the projected water needs of the entire basin have been 
estimated and are accounted for In the excess streamflow section of the report for 
the determination of the total amount of water In the Boeuf-Tensas Basin that Is 
available for Interbasln transfer. 

Mlnlml.mL.str~12Il 

Section 2 of Act 1051 of 1985 requires the Arkansas Soli and Water Conservation 
Commission to establish minimum streamflows. Minimum streamflow Is defined as: the 
lowest dally mean discharge that will satisfy mlnlml.lDl Instream flow requirements. A 
minimum streamflow is established to protect Instream needs, particularly during 
low-flow conditions which may occur naturally or during periods of significant use 
from the stream. The minimum streamflow also represents a critical low-flow 
condition below which some minimum Instream need will not be met. The minimum 
streamflow is not a target level or a flow that can be maintained for an extended 
period of time without serious environmental consequences. Therefore, the minimum 
streamflow also represents the discharge at which all withdrawals from the stream 
will cease. Because of the critical low-flow conditions which may exist at the 
minimum streamflow level, allocation of water based on the establishment of water­
use priorities should be in effect long before this point is reached. Allocation of 
water should help to maintaln streamflow above the established minimum discharge. 

Minimum streamflows for streams In the Boeuf-Tensas Basin were determined based 
on the instream flow requirements as previously described In the report with the 
exception of fish and wildlife requirements. The Instream flow requirements for fish 
and wildlife were re-evaluated to determine Instream needs that represent minimum 
conditions. This was necessary because recommended Instream flow requirements for 
fish and wildlife using the Arkansas Method (Arkansas Game and Fish Commission) 
are viewed as representing desirable conditions and not mInim.um Instream flow 
needs. 

To determine minim.um Instream flow requirements for fish and wildlife, the following 
procedure was used. Tennant <25} concluded from his study that 10 percent of the 
average annual streamflow Is the minimum flow required for short-term survival of 
most aquatic life forms. However, to account for the seasonal variability of 
streamflow in the basin, the year was divided Into three seasons as Identified In the 
Arkansas Method <10}. The minimum Instream flow requirements for fish and wildlife 
were then established for each of the three seasons as the discharge that is equal 
to 10 percent of the average seasonal flows. 

In addition to requirements for fish and wildlife, Instream flow requirements for 
water quality, navigation, Interstate compacts, aquifer recharge, and aesthetics were 
also considered In the determination of minimum streamflows. Because the instream 
flow requirements are not additive, the highest Instream need for each season was 
used to establish the minimum streamflow for each season. Minimum streamflows 

25 



were established at selected locations In the basin and are presented in Table 10. 
It should be noted that the discharges required to meet water-quality standards 
have not been quantified for most streams In the basin. However, the water-quality 
Instream flow requirements for two gaging station locations in the basin have been 
quantified and were significantly lower than the Instream flow requirements for fish 
and wildlife at the two locations. Therefore, it was assumed that the water-quality 
requirements would not be the governing Instream requirements at the other 
locations listed in Table 10. The instream flows required to satisfy the interstate 
compact were also not quantified for the reasons previously explained In the 
instream flow requirements section of the report. Therefore, the minimum 
streamflows in the Boeuf-Tensas Basin are those flows that appear In Table 10 Qr 40 
percent of the weekly runoff, whichever Is greater. The Instream flows required for 
interstate compact compliance may be the governing instream flow requirement for 
streams in the basin throughout much of the year. 

The minimum streamflows established for two gaging station locations In the basin 
were compared with dally discharge data for the period of record to analyze the 
frequency that streamflow at the two locations has been less than the minimum 
streamflows. As shown In Figure 3, the flow of Bayou Macon near Kilbourne, LA for 
the period of record (1958-68) was generally higher than the minimum flow 
established for July thru October. In fact, the flow of Bayou Macon has been less 
than the minimum streamflow during the period of July-October only approximately 
one percent of the time for the period of record. The minimum streamflows 
established for Bayou Macon for the other two seasons were less than the median 
dally discharge and, at times, were less than the minimum dally discharge for the 
period of record at the gaging station. 

Comparison of dally discharge data for the period of record with minimum 
streamflows for the Boeuf River near the Arkansas-Louisiana state line (Figure 4) 
showed similar results for most months of the year. However, the minimum 
streamflow for November was generally higher than the median daily discharge for 
the period of record. This indicates that at least 50 percent of the time for the 
period of record, flow of the Boeuf River during November was less than the 
minimum streamflow established. The percentage of time that the minimum 
streamflows at these two locations have been exceeded during the period of record 
is shown In Table 11. 

The establishment of minimum streamflows may have significant effects on the 
different water users in the basin. Agricultural riparian users will be affected by 
the establishment of minimum streamflows If streamflow levels are below the minimum 
streamflows for extended periods of time. In such cases, water must either be 
conserved or storage reservoirs must be constructed In anticipation of the times 
when the flow of a stream falls below the minimum level. Instream water uses will 
also be affected by the establishment of minimum streamflows. Although some level 
of flow protection will be beneficial to fish and wildlife, minimum streamflows are 
clearly not desirable conditions. 
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TABLE 10 
MINIMUM STREAMFLOW BY SEASON IN THE BOEUF- TENSAS BASIN 

============================================================== 

STATION 
NUMBER NAME 

NOV-MAR 
(CFS) 

SEASON 

APR-JUN 
(CFS) 

JUL-OCT 
(CFS) 

====== == == ====== ======= === == ========== == === ==== ==== =========== 
07367656 CANAL 19 NEAR DUMAS 

07367659 CANAL 19 NEAR 
ARKANSAS CITY 

07367660 DIVERSION CANAL, 
BOEUF RIVER AT 
MACON LAKE 

07367661 BOEUF RIVER NEAR 
LAKE VI LL AGE 

07367662 BLACK POND SLOUGH 
NEAR McGEHEE 

07367663 BIG BAYOU NEAR 
DERMOTT 

07367664 BIG BAYOU NEAR 
LAKE VI LLAGE 

07367700 BOEUF RIVER NEAR 
ARKANSAS-LOUISIANA 
STATE LINE 

30 

44 

36 

47 

2. 6 

13 

20 

136 

07369650 CANAL 81 NEAR 35 
ARKANSAS CITY 

07369655 CANAL 43 NEAR 31 
ARKANSAS CITY 

07369670 DITCH BAYOU NEAR 88 
LAKE VILLAGE 

07369700 BAYOU MACON NEAR 65 
KILBOURNE. LOUISIANA 

27 

28 10 

37 11 

29 7.4 

36 11 

1.6 0.7 

8.3 2.4 

14 4.6 

108 36 

29 17 

24 6. 2 

90 26 

64 23 
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figure 3 • 
COMPARISON OF SEASONAL MINIMUM STREAMFLOW WITH MINIMUM AND MEDIAN DAILY DISCHARGE 

OF BAYOU MACON NEAR KILBOURNE LOUISIANA FOR THE PERIOD OF RECORD (1958-1968) , 
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figure 4 
COMPARISON OF SEASONAL MINIMUM STREAMFLOW W ITH MINIMUM AND MEDIAN DAILY DISCHARGE 

OF THE BOEUF RIVER NEAR THE ARKANSAS-LOUISIANA STATE LINE FOR THE PERIOD OF RECORD (1958-1968) 
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TABLE 11 
PERCENT OF TIME THAT DISCHARGES FOR TWO SITES IN THE 

BASIN EXCEED THE SEASONAL MINIMUM STREAMFLOWS 

~IAIloN 
PERCENT OF TIME DISCHARGE EXCEEDED 
MJ:NIMUMSIREAMEL.oW.. 6YSEASoN 

NUMBER NAM E NOV-MAR APR-JUN JUL-OCT 
~== ============================================= ====== = ========== 
0736 7700 

07369700 

BOEUF RIVER 
NEAR THE 
ARKANSAS­
LOUISIANA 
STATE LINE 

BAYOU MACON 
NEAR 
KILBOURNE, 
LOUISIANA 

70% 76 % 94% 

90% 86% 99% 
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.SAfe ... 'ileld 

Section 2 of Act 1051 of 1985 requires the Arkansas Soil and Water Conservation 
Commission to define the safe yield of streams and rivers in Arkansas. The safe 
yield of a stream or river is defined as: the amount of water that is available on a 
dependable basis which could be used as a surface-water supply. 

Seasonal and annual variability of streamflow affect the dependability of water 
available for development. Flow-duration curves, which show the percentage of time 
that specified discharges have been equaled or exceeded indicate the dependability 
of streamflow available at a particular location based on the period of record. As 
previously discussed, flow- duration curves for the Boeuf River and Bayou Macon 
have been developed by Broom and Reed (5) with the data summarized In Table 4. 
To quantify the safe yield of streams in the basin, the amount of water available on 
a dependable basis has been designated as the discharge which has been equaled or 
exceeded 95 percent of the time for the available period of record. This flow 
represents the discharge which can be expected at selected stream locations on a 
dependable basis, however, not all of this flow is actually avallable for use. 
Minimum streamflows, which have been established for streams in the Boeuf-Tensas 
Basin and have been previously defined in the report, represent discharge that Is 
not available for use. Therefore, the safe yield of a stream or river is defined as 
the discharge which can be expected 95 percent of the time minus the discharge 
necessary to maintain the minimum flow in the stream during the low-flow season 
(July-October). The safe yield was computed for the Boeuf River and Bayou Macon 
with the following results: I 

QU6IIOO .::BQEUERIVERJ'IEARIHEAR::LAJU.AIE .LIKE 
43 CFS = FLQW WHICH WAS EQUALED QR 

EXCEEDED 95% QF THE TIME 
::_ 36 .. Qf_5 = MINIMUM STREAMFLQW (JULY-OCTQBER) 

7 CFS = SAFE YIELD 

QU§.~1.00_::. . .BAy'Q.U_MA.C.QN ..... N.E.AR_.KIL.BQU.RN.E, .... LA 
40 CFS = FLQW WHICH WAS EQUALED QR 

EXCEEDED 95% QF THE TIME 
=. Z;LCES = MINIMUM STREAMFLQW (JULY-OCTQBER) 

17 CFS = SAFE YIELD 

The above computations of safe yield Indicate that there is relatively little water 
available from the two major streams In the basin for additional development without 
storage. A tremendous amount of water is lost when the utility of a stream such as 
the Boeuf River is based on a safe yield of 7 cfs. This Is illustrated in Figure 5 in 
which the shaded area between the daily discharge (1962 water year) and the 
seasonal minimum streamflow represents the water available for use from the Boeuf 
River during one selected water year. 
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figure 5 

COMPARISON OF DAILY DISCHARGE FOR THE BOEUF RIVER NEAR THE ARKANSAS-LOUISIANA STATE LINE 

WITH SEASONAL MINIMUM STREAMFLOW 
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In order to assess the amount of water that is potentially available for future 
development in the Boeuf-Tensas Basin, the potential development for the Boeuf 
River and Bayou Macon was estimated based on the mean annual discharge with the 
following results: 

(1) 
MEAN ANNUAL 

DISCHARGE (CFS) 

07367700 
BOEUF RIVER NEAR 
ARK-LA STATE LINE 

07369700 
BAYOU MACON NEAR 
KILBOURNE, LA 

949 

508 

eQIENIlALD.EYEJ.QE'MENI 
(2) (3) 

0.60 X (1) 0.6463 X (2) 
(CFS) (MGD) 

569 368 

305 197 

Article VII of the Red River Compact requires that "Arkansas shall allow a quantity 
of water equal to 40 percent of the weekly runoff originating below or flowing from 
the last downstream major damsites" to flow into Louisiana. In order to determine 
t he potential development, a quantity of water equal to 40 percent of the mean 
annual discharge is estimated to be necessary to satisfy interstate compact 
requirements and other instream needs. Therefore, the remaining 60 percent of the 
mean annual discharge is potentially available for development. 

Approximately 565 MGD of water Is potentially available from the Boeuf-Tensas Basin. 
The water available for use must be stored during the high-flow winter months for 
later use during the irrigation season. However, due to the topography of the 
Boeuf-Tensas Basin, there are no suitable sites for construction of large-scale 

impoundments to store t he available water. 

Lake Chicot, an ox bow lake located in Chicot County adjacent to the Mississippi 
Ri ver, is the largest natural lake in Arkansas. The lake is approximately 13 miles 
long and one-half mile wide with an average depth of about 20 feet. (26) Lake 
Chicot receives l ittle inflow from areas immediately adjacent to the lake because it is 
surrounded by a natural levee. However, Connerly Bayou, which carries the runoff 
from approximately 350 squar e miles, drains into the northern part of Lake Chicot 
(See Fi gu re 6). The upper one-fourth of the lake is separated from the remainder 
of t he lake and receives only limited inflow due to the presence of a dam 
constr ucted by the Arkansas Game and Fish Commission just above the mouth of 
Conner ly Bayou. At the southern end of the lake, outflow from the lake discharges 
into Ditch Bayou. 
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LAKE CHICOT PROJECT 
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Prior to the 1920's, Lake Chicot was an attractive setting for water-based recreation. 
Since that time, clearing of the land for row crops, construction of levees, and other 
events have led to a significant increase in the turbidity of the lake. The inflow of 
fine suspended sediment from Connerly Bayou into Lake Chicot has caused a 
significant change in the appearance, the ecology, and the recreational use of the 
lake. In an attempt to remedy the degradation of Lake Chicot, Section 203 of the 
Flood Control Act of August 13, 1968 authorized the Corps of Engineers to construct 
a pumping plant and related works to reduce the turbidity of the lake and to 
stabilize the lake level. <27> 

The Lake Chicot project (See Figure 6) was designed to improve the water quality of 
the lake by diverting turbid inflows from Connerly Bayou to the Mississippi River. 
Inflows to the lake from Connerly Bayou are controlled by two sluice gates in the 
Connerly Bayou structure. The turbid inflows are diverted away from Lake Chicot 
by closing the Connerly Bayou gates and directing the water to the Lake Chlcot 
pumping plant. The plant discharges the diverted water Into an abandoned 
Mississippi River channel. During low stages on the Mississippi River, water flo ws 
by gravity through the gates in the pumping plant. When stages on the Mississippi 
River are higher than the diverted flows, the gates are closed and a combination of 
12 pumps with a total capacity of 6,500 cfs are used to lift the water over the levee. 
The gated dam in Connerly Bayou has a crest elevation of 116 feet NGVD which 
allows water to flow over the dam and Into Lake Chicot when the discharge to the 
pumping plant exceeds the capacity of the plant. The gates can also be opened to 
allow inflow to Lake Chicot when desirable. The water level in Lake Chicot is 
regulated by the Ditch Bayou control structure at the southern end of the lake. 
Two sluice gates allow for downstream releases for Irrigation. The 200-foot weir has 
a crest elevation of 106 feet NGVD which allows flood flows out of the lake. <24,27> 

The objective of the current management strategy for Lake Chicot Is to optimize 
outflows through Ditch Bayou while maintain ing a relatively stable lake stage and 
reducing the water-quality degradation of the lake. Water-quality conditions of 
Connerly Bayou are currently monitored to determine when inflow to Lake Chicot 
should be diverted away from the lake. According to the authorized plan developed 
by the Corps of Engineers <26>, downstream releases of water through the Ditch 
Bayou structure during low-flow conditions should sustain the base flow of Ditch 
Bayou and Bayou Macon. 

ExC.el>s .Str.eamfIQw. 

Excess streamflow (defined in Section 5 of Act 1051 of 1985) is twenty-five percent 
of that amount of water available on an average annual basis above the amount 
required to satisfy the existing and projected water needs of the basin. In order 
to determine the excess streamflow in the Boeuf-Tensas Basin, the amount of water 
in the streams and rivers on an average annual basis was first calculated based on 
u.S. Geological Survey streamflow data Mean annual discharge at the Arkansas­
Louisiana state line was estimated for the two major streams in the basin (Boeuf 
River and Bayou Macon) based on streamflow data for two gaging stations in 
Louisiana Mean annual discharge for the remaining ungaged area of the basin was 
estimated based on data for gaging stations on the Boeuf River and Bayou Macon. 
The sum of all estimated mean annual discharges at the state line indicated a 
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surface-water yield of approximately 1.12 million acre- feet of water from the streams 
and rivers of the Boeuf-Tensas Basin on an average annual basis. 

To determine the excess streamflow in the basin, the surface-water yield of 1.12 
million acre-feet must be adjusted to account for the water needed to satisfy 
existing water needs for instream flow requirements. Because the instream flow 
requirements are not additive, the highest Instream need represents the amount of 
water required to satisfy all the existing Instream needs. The Instream flow 
requirements for fish and wildlife were previously identified In the Current Available 
Streamflow section of the report as the governing Instream need for the Boeuf River 
and Bayou Macon. Therefore, from Table 7, 902 cfs or approximately 0.65 million 
acre- feet of water is necessary to maintain Instream flow requirements In the basin 
on an average annual basis. 

Projected surface-water needs of the basin must also be satisfied prior to 
determination of the amount of water that is available for other uses. In 1980, the 
total water use of the basin (ground water and surface water) amounted to 
approximately 400 MGD <2>. It has been estimated that by the year 2030 a total of 
approximately 1110 MGD of water will be required to meet the needs of water users 
In the basin <2>. In order to determine the projected surface-water needs only, it 
has been assumed that surface water sources will have to supply most of the water 
necessary to satisfy the increased demand for water In the future. Therefore, 
based on this premise, it was estimated that approximately 840 MGD or 0.94 million 
acre- feet of water will be necessary for future surface-water needs In the basin. 

The available surface water In the Boeuf-Tensas Basin was calculated by subtracting 
the flow necessary to satisfy instream flow requirements (0.65 million acre- feet) and 
projected surface- water needs of the basin (0.94 million acre-feet) from the 1.12 
million acre-feet of water in the basin resulting in a -0.47 million acre-feet of water. 
This indicates that, on an average annual basis, there is no available surface water 
in the basin. Therefore, there Is no excess streamflow available for other uses, 
such as interbasin transfer. In fact, the previous computations estimated a surface­
water deficit of approximately 470,000 acre-feet per year indicating that the surface­
water yield of the Boeuf-Tensas Basin Is projected to be Inadequate to satisfy even 
the needs of the users within the basin. In addition, the surface-water deficit may 
be even more significant than the estimated 470,000 acre-feet per year depending on 
the amount of water that Is diverted from Lake Chicot out of the basin to the 
Mississippi River (see Lake Chicot section). 

Crltlc.al ...... S.UIT.!lc.!! .... W.at.!!L ... Ar!l.!lli 

Section 2 of Act 1051 of 1985 requires the Arkansas Soil and water Conservation 
Commission to define critical water areas and to delineate areas which are now 
critical or which will be critical within the next thirty years. A critical surface 
water area is defined as any area where current water use, projected water use, 
and (or) quality degradation have caused, or will cause, a shortage of useful water 
for a period of time so as to cause prolonged social, economic, or environmental 
problems. 
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The two principal streams In the Boeuf-Tensas Basin, the Boeuf River and Bayou 
Macon, have been designated as critical surface water areas based on quantity 
problems. Pumping for irrigation has, at times In the past, contributed to no-flow 
conditions for the Boeuf River and Bayou Macon as indicated by historic streamflow 
records for the period of 1958-68 <6>. Current streamflow conditions of the Boeuf 
River and Bayou Macon are not well defined because continuous streamflow data are 
no longer collected at gaging stations on the two streams. However, since surface 
water use in the Boeuf-Tensas Basin has increased from approximately 32 cfs in 1965 
<14> to approximately 161 cfs in 1985 (USGS file data), it can be assumed that 
present streamflow may also be inadequate at times to satisfy the present surface­
water needs of the basin. 

It is anticipated that within the next thirty years the quantity of water in the Boeuf 
River and Bayou Macon will also be inadequate to satisfy surface-water demands due 
to a significant increase in total water use that is projected for the basin <2>. In 
order to estimate the potential streamflow deficiency in the basin, the projected 
surface-water needs for the Boeuf River and Bayou Macon were estimated and then 
compared with flow-duration curves as shown in Figures 7 and 8. Figure 7 shows 
that the projected surface water needs in 2030 are equivalent to a flow rate that is 
equaled or exceeded only 25 percent of the time. This indicates that the flow of the 
Boeuf River will be inadequate approximately 75 percent of the time to satisfy 
projected surface-water needs. A comparison of similar data for Bayou Macon in 
Figure 8 indicates that the flow of Bayou Macon will be inadequate approximately 70 
percent of the time to satisfy projected needs in the basin. It is apparent from 
these data that the Boeuf River and Bayou Macon will not provide an adequate 
amount of water to supply future needs of the basin. 
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.G.RQ.UN.tLWAIER 

Quaternary alluvium and terrace deposits are present on the surface as an outcrop 
in the Boeuf-Tensas Basin. Formations of the Tertiary system are found only in the 
subsurface of the basin. Quaternary and Tertiary sediments are composed of lignite, 
clay, slit, sand, and gravel which are present in layers dipping generally to the 
southeast. Geologic units of the Boeuf-Tensas Basin are described In more detail in 
the following section. See Table 12 for a generalized stratigraphic column of the 
basin. 

Ground water is found in great abundance in the Boeuf-Tensas Basin. Among the 
geologic units in the basin, only three are used as sources of ground water. These 
formations are the Quaternary allUVium, Cockfield Formation, and Sparta Sand. The 
primary factor limiting ground water use In the basin is water-quality degradation. 
In the southern half of the basin, the three major aquifers contaln water with 
excessively high concentrations of chloride. Only a small part of the northern half 
of the basin is contaminated, but saline water Intrusion threatens to migrate into 
this area also. 

Q.uat.9.l:nll[y ... Alluv.iJ.lm 

The Boeuf-Tensas Basin is underlaln by alluvial deposits which are Quaternary in 
age. The alluvium consists of clay, silt, sand, and gravel which is deposited by 
streams within the basin. The upper strata of the alluvium consist of clay, silt, and 
fine sand. The sediments become coarser with depth so that the lower strata are 
generally composed of coarse sand and gravel. <18,31,5> 

Much of the gravel in the basin was deposited by glacial runoff during the 
Pleistocene Epoch of the Quaternary period. As glacial melting occurred in the 
northern Mississippi River Valley, sea levels began to rise and stream gradients 
decreased. Stream capacity lessened and caused the aggradation of the sediment 
load. These sediments consisting of clay, silt, sand, and gravel were deposited as 
terraces in which the sediments become coarser with increasing depth. Later glacial 
and fluvial activity eroded and redeposited many of these terraces. Terrace 
deposits which have not been eroded, remain at higher elevations than the 
surrounding alluvial material. This can be seen where the terrace deposits are 
exposed in southeastern Chicot County along Caney Bayou. <23,12> 

The Quaternary alluvium is the uppermost layer of the Boeuf-Tensas Basin. It Is 
underlain by the Jackson Group which Is a confining bed of clay and fine sand. 
The gravel deposits at the bottom of the alluvium mark the base of the Quaternary 
System. The alluvium varies in thickness from less than 25 ft. to greater than 150 
ft. The thickness varies depending on the erosional surface of the Jackson Group 
underneath the alluvium. <21,31,4>. 

The surface of the alluvium is directly affected by erosion, sediment aggradation, 
and the activities of man. The base of the alluvium rests on the erosional surface 
of the Jackson Group. 

The contact between the alluvium and the Jackson Group may also be affected the 
Desha Basin which is shown In Figure 9. The axis of the Desha Basin runs 
southeast to northwest through Desha County. All In the vicinity of the Desha Basin 
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TABLE 12 

Generalized stratigraphic co lumn of units containing fresh water 
- -- - - - ---- -- - - - ------ --- - -- --- -- --- --------------------- -------------------- -----------------------------

C.ys t om 

Tert i ary 

Ser i e s 

Ho locene 

a~d 

Pll?i s t ­

ocene 

Eoce ne 

J ac!<sort 

Cl a i ­

bo r ne 

Source : Pe-t e r sel'1 , Broom, and B1..'sh ( 22 ) 

f o rmRtion 

Al'uvium 

and 

terrar;e 

deposits 

Cockfield 

Formation 

Cook 

'-tounta in 

Fo rmation 

Sparta 

Sand 

Cane Ri v a,­

Formati o n 

Oeser"i nt i on 

All uv ial floodplain and 

terrace deposits:gravel 

at base , 9rading upward t o 

sand,si l t, and c lay at 

WOlter Sllppl V 

Sand and gravel in the alluvial 

and terrace deposits comprise 

e~ tensive aQuifers throughout 

most of the Mississippi Alluvial 

t he surface . Ma Kimum thi ckness Plain , Commonly yields 1,000 to 

about 200 feet in the Mis­

sissippi Alluvial Plain . 

Chief l y composed of clay, 

some lenses of fine sand. 

Max imum thi c kness about 
300 feet. Confining bed . 

Fine lignit.ic sand and car­

bonaceous c lay; Max imum 

thickness less than 300 

feet. 

Carbo~aceous c la y and s ome 

lenses o f fine ligniti c sand 

~ax imum thi ckness about 150 

f eet. Confining bed . 

Fine to medium sand , some 

interbeds of clay . Max imum 

t h ickness nearl y 900 feet . 

Interbedded s and a nd c lay in 

updip a reas , most ly c lay in 

3 , 000 gallons per minute of water 

to wells, 

tJon- water bear'ing . 

~la;nly a sOUrce of domestic water 

suppl y. locally y ie l ds up to 4Q( 

gallsons per minute of water to 

well5 . 

I'Jon-water bear ; P"!9' . 

PrinCipal source of municipal an~ 

industrial water supply in its a l 

of occurrence , Com~nly yields I 

1 , 000 gallons per minute of wate 

Source of water supply in and ne 

its outcrop area . Generally yie 

downdip areas . '<la)l imum thick- less than 500 gallons per minute 

ness nea rl y BOO feet. Rela-

t. ivel y uniform confil'1ing bed 

in downdip areas . 
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figure 9 

GENERALIZED STRUCTURE OF THE BOEUF-TENSAS BASIN 

DREW 

Source: Modified from Petersen, Broom and Bush. <?2) 
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dip slightly toward t he axis. The southern flank of this sycline dips to the 
northeast, away from the Monroe uplift which is located in the vi cin ity of the 
Arkansas-Louisiana Stat e Line In the Boeuf- Tensas Basin. <22>. 

Hydrology 

The alluvial aq ui fer commonly yields 1,000 to 2,000 GPM to wells, with y ields of as 
much as 5,000 GPM possi ble. Optimum yields are obtained from wells in the gravel 
deposits at t he base of the alluvium, due to the high porosity and per meability of 
the gravel. Despite t he f act that the alluvial strata are relatively thi n and seldom 
exceed 150 ft., the saturated thic kness Is greater than 80 percent t h roughout the 
basin. This also contributes to the high yields of water to wells. <1 8,31> 

In the Boeuf-Tensas Basi n, the depth to water is about 20 ft. below land surface. 
This depth shows the wat er table to be at the approximate bottom of the clay cap. 
<31,23> 

From 1981 to 1986, ground water levels In the alluvium generally hav e decl ined less 
than 2 ft. (See Figure 10) However, In the northwestern part of the basin and In 
western Chicot County declines of 2 t o 6 ft. have been detected as shown in Figure 
11. <23,9> 

The satu rated thickness of the alluvial aquifer in the basin is illustrated i n Figure 
12. The per cent saturated thickness varies from 70 percent to 90 percent. The 
great est saturated thickness occur along the eastern and northeastern boundaries of 
the basin. This is attributed to recharge from the Arkansas and MissiSSippi Rivers 
to the aqui fer. ( 3 1) 

Ground wat er f low in the alluvium of the Boeuf-Tensas Basin is In t he direction of 
general land slope. The hydraulic gradient Is oriented t o ward areas where 
concentrated p umping has developed a cone of depression. These cones ' of 
depression are present only on a local basis in the basin. The g round water flow is 
also oriented toward streams during the low-flow season when streams recei ve water 
from the aquifer. The Quaternary alluvium is under water-table condit ions; however, 
most of the area is covered by a clay cap which is approximately 20 ft. th ick. This 
layer of highly impermeable clay acts as a confining bed where it is present, and it 
inhibit s ground water recharge from precipitation. (22) 

Rechar ge from st reams within the basin is a major contributor of water to the 
aqu ifer. Data in Table 13 show that the Boeuf River contributes an average of 6,700 
acre-ft. of water per year to the alluvial aquifer. Though Bayou Bartholomew is 
locat ed j ust west of the Boeuf- Tensas Basin, it's contribution of 9,800 acre-ft. of 
water per year to the alluvial aquifer is a great source of recharge to this strata in 
both the Lower Ouachita and Boeuf-Tensas Basins. Bayou Macon Is a discharge area 
for t he alluvial aquifer receiving an average of 4,000 acre-ft. of water per year from 
t he alluvi um. All streams mentioned have yielded much higher amounts of water to 
the alluvial aquifer in selected maximum years. <21,22> 

Recharge to the alluvium can also occur from the underlying Tertiary aquifers. The 
Cockf ield and Sparta aquifers are both under artesian pressure, and vertical 
recharge to the overlying alluvium can occur If a conduit is established through the 
Tertiary confi ning beds. This can occur In areas where the confinin g beds are 
unusually thin o r absent, where faulting has taken place, or where improperly 
constructed wells connect all aquifers present in the subsurface. (22) 
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figure 10 

AVERAGE ANNUAL WATER LEVEL CHANGES IN THE ALLUVIAL AQUIFER 
1981-1986 
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SOURCE: Edds and Remsing, Open File Report #86-406 (9) 
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figure 11 

AllUVIAl. AQUIFER 

WATER lEVEL CHANGE 

SPRING 1980 - SPRING 1985 

Source: Plafcan and Fugitt ~:t> 
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figure 12 

ALLUVIAL AQUIFER SATURATED THICKNESS 
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SOURCE: Arkansas Waterwell Construction Commission, Open FUe Data <31) 
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TABLE 13 

STREAM/AQUIFER INTERFLOW AFFECTING THE BOEUF-TENSAS BASIN 

S/A 
Interflow 

Boeuf River 

Bay o u Barthol o mew 

Bayou Mac on 

Maximum 
Recharge 

(ac-ft/year) 

-37,900 

-25,800 

-14,000 

Average 
Recharge 

(ac-ft/year) 

-6,700 

-9 , 800 

+4,OO() 

Bas e(j on data from 1973-1983. Negat i ve value means r'echarge 
t o aqulfer from stream 

Source : Peralta a nd others <? 1 ' 
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Ground water withdrawals from alluvial deposits in the basin in 1980 were about 238 
MGD for agricultural purposes. Based on withdrawal amounts, the alluvial aquifer 
is by far the most significant aquifer In the Boeuf-Tensas Basin. The alluvial 
aquifer is not used as a source of public water supply In the basin. However, some 
homeowners withdraw water from the upper parts of the aquifer where the water is 
less mineralized. <16> 

.S<ife ..... yleld 

Very little data exist concerning safe yield, however, Peralta has prepared a safe 
yield strategy for the alluvial aquifer of the Boeuf-Tensas Basin.<21>. This strategy 
gives its primary consideration to maximizing sustainable ground water pumping, and 
is suggested according to the most appropriate model and scenario techniques for 
the basin. 

Each cell on the model grid represents nine square miles from which an optimal 
withdrawal amount has been assigned which will maximize use of the aquifer without 
depleting It The model used to evaluate the maximum withdrawals considers aquifer 
characteristics such as recharge, thickness, and specific yield of the alluvial 
deposits in the basin. 

Based on this model, optimal withdrawal from the alluvial aquifer In the Boeuf-Tensas 
Basin is illustrated in Figure 13. The total sustalnable pumping from the aquifer in 
the basin is 116,000 acre-ft/yr. The potentiometric surface is allowed to decline in 
some cells, while in other areas, no pumping is suggested. In most of Chicot 
County, it is recommended that withdrawals not exceed 500 acre-ft./yr. for each cell. 
This is equivalent to 15 irrigation wells pumping 500 GPM continuously for 
approximately 15 days within each cell. In Desha County, recommended maximum 
withdrawals are as high as 2310 acre-ft./yr. for a cell, however, recommended 
withdrawals commonly range from 500 to 1100 acre-ft./yr. <21> 

Wat.eI: ... Quallty. 

Water from alluvial deposits in the basin generally is hard, averaging 246 mg/L of 
calcium carbonate. Iron concentrations range from 0.07 to 20 mg/L. The average 
Iron concentration is 8.6 mg/L which exceeds the limit of 0.3 mg/L established for 
drinking water standards. <12,18,29> 

Chloride concentrations vary from less than 10 to 1360 mg/L which is far above the 
250 mg/L standard established In the National Drinking-Water Regulations. <12,7,29> 

C.rlti.g,!,I ...... Us.e ... A.re.ii!§ 

A critical ground water use area for a water- table aquifer has been defined by the 
Arkansas Soil and Water Conservation Commission as an aquifer in which at least one 
of the following criteria applies: (A) ~ of the thickness of the formation or less is 
saturated, and/or (B) average annual declines of one foot or more have occurred for 
the preceding five year period, and/or (C) Ground water quality has been degraded 
or trends indicate probable future degradation that would render the water 
unusable as a drinking water source or for the primary use of the aquifer. 
Saturated thickness of the alluvial aquifer ranges from approximately 70 to 90 
percent throughout the basin. Therefore, no areas in the Boeuf-Tensas Basin were 
delineated as critical use areas based on this criterion. 
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figure 13 
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Water level declines of 6 feet or more have occurred in northwestern Desha County. 
However, based on the average annual water level declines in Figures 10 and 11, no 
critical use area was defined. Additional data are needed for evaluation of declines 
in the alluvial aquifer. 

The occurrence of saline water in this area is a natural phenomenon, however, 
excessive use of the aquifer can encourage expansion of the contaminated area. 

A level of 250 mgtl of chloride has been established by the U.S. Environmental 
Protection Agency as a reasonable goal In the National Secondary Drinking Water 
Regulations. EPA further stated that water contalnlng chloride concentrations 
greater than 708 mgtl is not recommended for agricultural use. The primary use of 
water withdrawn from the alluvial aquifer In the Boeuf-Tensas Basin Is for 
agriculture. Therefore, areas where chloride concentrations exceed 700 mgtl have 
been delineated as critical Ground water use areas and are shown In Figure 14-
Areas where chloride concentrations exceed 250 mgtl are noted as areas of concern. 
<29,19> 

COC.KEIELJ.'! .... EQB.MATlOO 

~J.Q9Y 

The Cockfield Formation Is the youngest and uppermost aquifer of Tertiary age and 
is the second aquifer encountered in the subsurface of the Boeuf-Tensas Basin. The 
Cockfield is confined between the overlying Jackson Group, and the underlying Cook 
Mountain Formation which place the Cockfield aquifer under artesian pressure 
throughout the Boeuf-Tensas Basin. 

The Cockfield Formation is composed of Interbedded, fine to medium sand, 
carbonaceous clay, and lignite. The beds dip to the east except in the northwestern 
part of the basin where the strata dip to the north. <22,4,20> 

Sediments of the Cockfield Formation are approximately 400 ft. thick. The top of the 
formation is generally 200 to 400 ft. below land surface.<22> 

The Cockfield aquifer commonly yields 100 to 400 GPM to wells. Water level data are 
limited, however, wells in the Cockfield aquifer in Chlcot County indicate a 
potentiometric surface of about 12 to 66 ft. below land surface. Average annual 
declines from 1981 to 1986 were from 0.26 to 0.76 ft. (See Table 14) <22,9> 

The primary source of recharge to the Cockfield aquifer In the Boeuf-Tensas Basin 
is percolation of water at the outcrop area west of the basin In Union, Bradley, 
Dallas, Saline, Grant, and Cleveland Counties. <18> 

Ground water flow Is In the direction of the formation dip, which is east except In 
the vicinity of the Desha Basin Axis, where the dip is toward the north and west. 
<22> 
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figure 14 
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Table 14 

Measurements of water levels made in 1986 in we lIs completed 
in the aquifer in the Cockfield Formation 

Altitude 
of land 

well number surface 
( feet) 

14S03W05BBAI 139 

15S03W21ABAI 1~~ 
~" 

16S02W04BACI 125 

18S02W25ABB3 135 

18S03W14CCCI 98 

Depth to 
water below 
l!.l.mtJ'Jlrfac.e 
Date Feet 

4-01 65.77 

4-01 27.77 
4-01 36.15 

4- 02 44.00 

4-02 11.92 

Source : Edds and Remsin9 <9> 

Altitude 
of water 

level 
(feet) 

CHI COT COUNTY 

73 

94 
89 

91 

86 

Net change in 
water level 

_ ....... _._ .. __ .J.feet.L .. Remarks 
1985-86 1981-86 

-2.59 -1. 81 Dermott public 
supply. 

-1.92 -1.88 
- 3.73 -3 .81 Lake Village pub-

lic supply 1. 
1984-86. 

-0.73 - 1. 50 Eudora public 
supply 3. 

-0.93 -1.32 
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The aquifer is used primarily for domestic and municipal purposes in areas of the 
basin where dissolved solids concentrations are not prohibitive. Based on 
withdrawals, the Cockfield Formation is the second most important source of ground 
water in the basin. In 1980, 1.85 MGD were withdrawn from the Cockfield aquifer in 
Chicot and Desha Counties. The communities of Dermott, Eudora and Lake Village 
rely on the Cockfield aquifer for potable water. <16,9,22> 

Very little data are available for evaluation of the quality of water in the Cockfield 
aquifer. Figure 15 shows the total dissolved solids concentrations of water in the 
aquifer. In the northern half of the basin, water in the Cockfield Formation 
contains total dissolved solids concentrations below the 500 mg/L drinking water 
standard set by the Environmental Protection Agency. Chloride concentrations are 
as high as 1800 mg/L in the southern half of the basin. Throughout the basin, 
water in the Cockfield aquifer is a soft, sodium bicarbonate or sodium chloride type. 
<30,29> 

Critical use areas for an artesian aquifer are based on the following criteria: (a) 
potentiometric surface is below the top of the formation, and/or (B) average annual 
declines of one foot or more have occurred for the preceeding five years, and/or 
(C) Ground water quality has been degraded or trends Indicate probable future 
degradation that would render the water unusable as a drinking water source or for 
the primary use of the aquifer. 

Because of insufficient data, it is impossible to establish a relation between the 
potentiometric surface and the top of the formation. Monitoring wells in the 
Cockfield aquifer in Chicot County indicate potentiometric surface elevations with an 
altitude of 73 to 94 ft. (See Table 14). The top of the Cockfield Formation is at an 
altitude of approximately -100 to -250 ft; however, accurate elevations are not 
available due to the difficulty of distinguishing between the base of the Jackson 
Group and the top of the Cockfield Formation. Therefore, comparisons between the 
potentiometric surface and the top of the formation can not be made. 

Water levels in wells in the Cockfield aquifer in Chicot County show average annual 
declines of 0.26 to 0.76 ft. Additional data are necessary to accurately evaluate the 
average annual declines of the aquifer. 

The Cockfield aquifer yields good quality water in the northern two-thirds of the 
basin. The water quality becomes very poor in Chicot County, with total dissolved 
solids exceeding 1000 mg/L. Critical use areas based on total dissolved solids 
concentrations are outlined in Figure 15. The total dissolved solids reflect the poor 
water quality in the southern part of the basin. 
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figure 15 
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SPARIA .... SANO 

The Sparta Sand exists in the subsurface throughout the basin and Is confined 
between the overlying Cook Mountain Formation and the underlying clay and sand 
deposits of the Cane River Formation. The Sparta Sand is a massive fine- to 
medium-grained sand with interbedded clay and lignite. The clay is gray to brown, 
sandy and lignitic. The sand and clay beds of the Sparta Sand are lenticular by 
nature. The clay strata are not continuous and the sand strata are hydraulically 
connected. These sediments combine for a total thickness of 700 to 800 ft. In the 
basi n. <22, 4, 20> 

The top of the Sparta Sand is approximately 400 ft. below mean sea level. The dip 
of the beds is to the east except in the northern one-third of the basin where the 
dip is west to northwest. Beds of the Sparta Sand do not outcrop within the Boeuf­
Tensas Basin. The outcrop is to the west of the basin In Miller, Lafayette, Columbia, 
Nevada, Ouachita, Dallas and other counties. <22,18> 

HYdmlggy 

The Sparta aquifer commonly yields 500 to 1500 GPM to wells with some yields 
exceeding 3,000 GPM. These high yields are attributed to the extended thickness of 
the Sparta aquifer in the basin. Other contributing factors are the high percentage 
of sand and the hydraulically connected nature of the sands. <18,22,4,20> 

Ground water flows downdip throughout the basin. No areas are known to exist 
where concentrated pumpage is diverting ground water flow in the aquifer. <8> 

The potentiometric surface in the aquifer is 80 to 100 ft. above sea level. 
Therefore, any conduit through the overlying Cook Mountain Formation exposes the 
upper aquifers to contamination from the Sparta aquifer. <8,22> 

In 1980, no water was withdrawn from the Sparta aquifer in Chicot County. In 
Desha County, 0.44 MGD were withdrawn from the aquifer in 1980. Along the 
northwestern boundary of the Boeuf-Tensas Basin, small amounts of water were 
taken from the aquifer. <16> 

The Sparta aquifer is recharged in the outcrop areas from the percolation of 
precipitation into the formation. <22> . 

The Sparta aquifer is very important as a source of ground water throughout out 
the Mississippi Embayment, yet it's usefulness In the Boeuf-Tensas basin is limited 
by the extremely high total dissolved solids concentrations. In the northern half of 
the basin, the Sparta aquifer is used as a principal source of public and industrial 
water supply. The communities if Watson, Dumas, Arkansas City, and McGehee rely 
on the Sparta aquifer for public water supply. <9, 16> 
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Water In the Sparta aquifer becomes extremely mineralized in the downdlp direction 
with total dissolved solids concentrations exceeding 10,000 mg/L in southern Chlcot 
County. Concentrations of dissolved solids are delineated In Figure 16. Water from 
ythe Sparta aquifer also has high concentrations of Iron, but data for the Boeuf­
Tensas Basin are limited. (8) 

C.rltl~I. ..... U.l>{t.Ar.e.a:; 

Critical ground water use areas for the Sparta Sand are delineated In Figures 16 
and 17 based on the criteria for an artesian aquifer. Figure 18 Illustrates that the 
potentiometric surface of the aquifer Is several hundred feet above the top of the 
formation. The potentiometric surface Is expected to remain high because 
withdrawals of such highly saline water are unlikely. However, water level declines 
In the northern half of the basin exceed the one foot average annual decline 
criteria. (See Figure 17). Therefore, this area has been delineated as a critical 
ground water use area. 

The primary use of the Sparta Sand within the Boeuf-Tensas Basin Is for municipal 
and public supply. Based on this fact, the critical use area has been delineated 
according to the National Drinking Water Regulations, which Indicate 500 mg/L as the 
maximum concentration for total dissolved solids. Almost all Chlcot County has been 
designated as a critical use area. Total dissolved solids concentrations decrease 
significantly In Desha County where the aquifer is used as a source of public 
supply. 
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figure 16 

SPARTA AQUIFER 
CRITICAL USE AREA BASED ON TOTAL DISSOLVED SOUDS 
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figure 17 

SPARTA AQUIFER 
CRrnCAl USE AREA BASED ON WATER LEVEL CHANGE 
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figure 18 

SPARTA AQUIFER POTENTIOMETRIC SURFACE - TOP OF FORMATION 
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CONCLUSIONS AND RECOMMENDATIONS 

The compilation of surface water and ground water data to address the requirements 
of Act 1051 of 1985 for the Boeuf-Tensas Basin has resulted In the Identification of 
several water-resource problems In the basin. Three major problems that currently 
exist In the Boeuf- Tensas Basin are: (1) Inadequate streamflow during the irrigation 
season to satisfy water-use demands; (2) contamination of the alluvial, COckfield, and 
Sparta Sand aquifers by saltwater Intrusion; and (3) water-level declines In the 
Sparta Sand formation. In addition to these problems, several other water-resource 
problems such as surface-water quality degradation from nonpolnt source pollution, 
urban and rural flooding, inadequate drainage, and fish and wildlife destruction 
were identified in the Boeuf-Tensas Basin report (2) published in 1984. 

Many different solutions to address the quantity and quality problems that currently 
exist in the Boeuf-Tensas Basin have been considered. In fact, two modifications in 
the legal framework of water management in the state that were recommended In the 
1984 Boeuf-Tensas Basin report (2) have already been enacted by the Arkansas 
General Assembly during the 1985 legislative session. Act 1051 of 1985 authorized 
the interbasin transfer of surplus water and the transportation of excess surface 
water to nonriparians for their use. In addition, Act 1051 required the annual 
reporting of ground-water withdrawals in the state. These modifications in Arkansas 
water law provide water management agencies with additional guidelines and 
opportunities for more effective utilization and management of the water resources in 
the Boeuf-Tensas Basin and in the state. Recommended solutions to alleviate the 
major surface water and ground water problems in the Boeuf-Tensas Basin are 
briefly summarized in the following sections. 

1. The major surface-water problem in the Boeuf- Tensas Basin is inadequate 
streamflow to satisfy water-use demands during the irrigation season. The Boeuf 
River and Bayou Macon have been designated as critical areas because pumping for 
irrigation has, at times In the past, contribute to no-flow conditions in both streams. 
A surface-water diversion project should be Implemented to divert water from the 
Arkansas River to the Boeuf-Tensas Basin to alleviate the surface-water shortages In 
the basin. Construction of on-farm storage reservoirs to store high winter and 
spring flows for use during the irrigation season would also alleviate some of the 
water availability problems during low-flow periods. 

2. The alluvial, COckfield, and Sparta Sand aquifers in the Boeuf- Tensas Basin 
have been contaminated by saltwater intrusion. This ground water problem is 
essentially a result of natural causes, however, migration of the saltwater 
contamination can be affected by man's activities. Halting the migration of saltwater 
into freshwater zones can be accomplished by the reduction of ground water 
withdrawals in areas where saltwater migration is occurring and by the Improvement 
of well construction and abandonment practices. Ground water withdrawals should 
be guided by a sustained yield pumping strategy in order to most effectively 
manage the ground water resources of the basin. 

3. Water levels are declining in the Sparta Sand aquifer in the northern part of 
the Boeuf-Tensas Basin. Cones of depression that have developed in the areas of 
most intensive withdrawals Indicate that the potential exists for permanently 
dewatering the aquifer or for inducing saltwater encroachment. The most efficient 
response to the problem of declining water levels In the basin is conversion from 
ground water sources to surface water sources, and employment of a conjunctive 
use management strategy. 
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4. Surface- water quality in the Boeuf-Tensas Basin has been degraded by 
nonpoint pollution from sources such as soil erosion, streambank erosion, urban 
runoff, and surface and subsurface disposal sites. One solution that is recommended 
to reduce the surface- water quality problems in the basin Is the Implementation of 
Best Management Practices (BMP's). It is also recommended that an intensive public 
education effort be initiated to Inform water users of the economic benefits as well 
as environmental benefits that could be expected as a result of the implementation of 
BMP's. 

5. Flooding problems due to excessive runoff from high intensity or long 
duration rainfall events occur throughout the Boeuf-Tensas Basin. Floodwaters 
cause agricultural damages in the basin by restricting land use, Increasing 
production cost, decreasing product q.uality, and decreasing yield. Flooding and 
drainage problems in the basin can be reduced primarily by non-structural solutions 
related to land treatment measures and floodplain management. Farm owners and 
operators could improve surface drainage and Irrigation effectiveness by installing 
adequate field drains and by practicing land forming techniques such as grading, 
smoothing, and leveling. Losses in flood-prone areas could also be curtailed by 
enforcement of floodplain management In conjunction with the National Flood 
Insurance Program. 

6. Destruction of fish and wildlife in the Boeuf-Tensas Basin has primarily 
resulted from the extensive conversion of woodland and wetland areas to cropland. 
Suitable habitats for wildlife have been destroyed in the process and Increased soil 
erosion and pesticide contamination from cropland areas have significantly Impacted 
the fishery resource in the basin. One solution to the problem of fishery 
degradation in the basin has recently been Implemented with the construction of a 
pumping plant upstream of Lake Chicot. The Lake Chicot project was designed to 
improve the water quality of the lake by diverting streamflow containing high 
concentrations of dissolved solids and suspended sediment to the Mississippi River 
which should contribute to the improvement of the sport fishery resource of the 
lake. The fishery resource in the Boeuf River and Bayou Macon could be improved 
by the proposed diversion of Arkansas River water to the basin. 

The major surface water and ground water problems that currently exist in the 
Boeuf- Tensas Basin should be alleviated by implementation of the solutions that have 
been recommended. However, additional increases in the number of water users in 
the basin may intensify the water-resource problems that already exist. Therefore, 
it is imperative that the ground water and surface water supplies in the basin be 
managed and protected as that adequate water is available to satisfy ali future 
water users In the Boeuf-Tensas Basin. 
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ARKANSAS 

FORESTRY 
COMMISSION P. 0, Box 4523, Asher Station _ Little Rock, Arkansas 7221 <1 

Edwin E. Waddel l 

State Forester 

4 August 1988 

Mr . J. Randy Young 
Soil and Water Conservation Commission 
One Capitol Mall, Suite 2D 
Little Rock, AR 72201 

Dear Mr . Young: 

Ph. 50 1 664·2531 

, -, ~'--'-'\"I'\""C- , "",'r-"C:,'<:-'I ,1 " '''I " , " t"") I f II'" 1 ~ f ' I ' · 
: "/",-' ~) ',:;J I,.~ \....,I ,( • 
"~ '1 . .' - -- l ' ~ 

:. ' 

AUG 81988 

SOIL AND W~I to 
CONSERV~TION COMMISSlor, 

These comments are in response to the draft Supplement to the 
Boeuf-Tensas Basin segment of the Arkansas State Water Plan. 

The draft report identifies the extensive conversion of woodlands 
and wetlands to cropland as a cause of the destruction of fish 
and wildlife in the area. This land use conversion destroys 
habitat and increases soil erosion and pesticide contamination of 
waters. 

In addition to engineering solutions, the Water Plan should pro ­
mote reforestation as a way to reverse this cause of the water 
quality problems. Marginal cropland can be restored to productive 
woodlands. These woodlands would require no irrigation, and 
pesticide application on woodlands would be far less than 
applications on cropland. Reforestation programs sponsored by the 
U.S. Department of Agriculture (FIP, ACP, CRP) provide a frame­
work for voluntary water quality/quantity restoration work by 
priva t e landowners . 

Let me 
pr o grams . 
Plan. 

know if you 
Thank you for 

Sincer e ly, 

Edwin E . Waddell 
State Forester 

I · · .. 

) . ;I.-~.~ ? _ f;~-:I~'L-' ;: .-' " 

By: Garner Barnum 

need information 
the opportunity to 

Assistant State Forester 
Resource Management 

JGB : dr 
An equal opportunity emp l oyer 

regarding these USDA 
review the draft Water 



DE:PARTME:NT OF THE: ARMY 
VICKSBURG DISTRICT. CORPS OF ENGINEERS 

... . O . BOX eo 

VICKSBURG, MISSISSIPPI 39,8Q' OOeo 

H [Pl y t o 
.t , ', .~ . .. , __ 

September 21, 1988 . , J, ' "" r.o· ..... ' t'--l r, f ,-
• • : " ,;;J til)' J:::::;; '-" 

. " -:: ~f ' '', ,'. !:!'! .: 
, .. ' -J . ,. 

Planning Division 
Western Tributaries 

SfP 2 S 1988 

SUIL A,yV 

:" " ,: ! 
i' 

Mr. J. Randy Young, Director 
Arkansas Soil and Water 

Conservation commission 
Suite 2D, One Capitol Mall 
Little Rock, Arkansas 72201 

CONSERVAT/ VIA, b 
ON COMMISSIOTI 

Dear Mr. Yo ung : 

We have reviewed the draft Arkansas State Water Plan reports 
for the Boeuf-Tensas and Eastern Arkansas Basins and have the 
following comments. 

The Grand Prairie and Bayou Meto Basin project was omitted 
from the discussion of authorized U.S . Army Corps of Engineers 
projects in the draft Eastern Arkansas Basin report. This proj­
ect was authorized by the Flood Control Act of 1928 , as amended 
by the Flood Control Acts of 1950 and 1965. The project provides 
for water supply for the Grand Prairie region and flood control 
for the Bayou Meto Basin . The flood control features include 
enlargement realignment and cleanout of approximately 165 miles 
of channels in Big Bayou Meto, Little Bayou Meto-Salt Bayou, 
Wabbaseka Bayou, Indian Bayou, and Bradley Slough. The water 
supply features included a pumping plant at DeValls Bluff and a 
system of canals to distribute water to 190,000 acres of agri­
cultural lands in the Grand Prairie region. 

As sta ted in my l etter of January 13, 1988, this project was 
included on the list of projects to be deauthorized unless con­
struc tion funds are provided by December 1989 as required by 
Public Law 99-662. 

I trust this information meets your needs. If we can be of 
f urther assistance, please let us know. 

Sincerely, 

vc,~ 
V. C. Ahlrich, P . E. 
Chief, Planning Division 



~ DEPARTMENT OF HEALTH 
4815 WEST MARKHAM STREET . LITTLE ROCK, ARKANSAS 72205 

TELEPHONE AC 501 661-2000 

BILL CLINTON 
GOVERNOR 

August 31 , 1988 

Mr . J . Randy Young , P.E. , Director 
Soil & Hat er Conservat ion Commis sion 
One Capi tol Mall 
Suite 2-D 
Littl e Rock, AR 72201 

Re: Draft Suppl ement to t he 
Boeuf- Tensas Basi n Report 

Dear Mr. Young : 

M. JOVCEL YN ElDERS, M.D. 
DIRECTOR 

A staff review has been made on the referenced report . We would suggest that extra 
care be t aken when referencing secondary drinking water standards so that t he 
public does not perceive them as primary (enforceable/health related) standards. 
Irhere are also instances in the report where no reference is made to pri mary or 
secondary, l eaving the impress i on of a pr i mary standard rather than secondary. 

Enclosed f or your informat i on is a copy of the current primary and secondary 
drinking water standards (with the exception of radionuclides). Please note that 
the secondary standards are not legally enforceable and are related t o a esthetic 
values ( i . e .; taste , odor, appearance) , rather than public health values. 

If you have any questions please advise. Thanks f or the oppor tunit y t o review 
the report . 

Yours truly , 

Bob t~akin, P.E. 
Assistant Director 
Division of Eng ineering 

Bt~: cd 
6fr ; . il~U ~ ~ ill(? [[!~ 

SEP 1 1988 

SOil AND WA 1' 1-

CONSERVATION CDMI'; IS\I!l1 



Arkansas Department of Health 
Division of Engineering 

March 1, 1988 

National Primary Drinking Water Standards 

Microbiological Parameters 
1) Total Coliform 
2) Turbidity (Surface Water Only) 

Inorganic Contaminants 
1) Arsenic. 
2) Barium • 
3) Cadmium. 
4) Chromi um 
5) lead 
6) Mercury... 
7) Nitrate (as N) 
8) Selenium 
9) Silver .. 

10) Fl uori de 

Or1anic Contaminants 
1 Endrin •.•• 
2) 2,4-0 •... 
3) Lindane ... 
4) Methoxychlor 
5) 2,4,5-TP .. 
6) Toxaphene ••. 
7) Trihalomethanes 

**8) Benzene .••• • 
9) Carbon Tetrachloride 

10) 1,2 - Dich1oroethane 
11) Trichloroethylene •• 
12) p-Dichlorobenzene •• 
13) 1,1 - Dich1oroethylene 
14) 1,1,1 - Trichloroethane 
15) Vinyl Chloride •••• 

*MCL ~ Maximum Contaminant Level 
CFU ~ Colony Forming Unit 

MCl* 
1 CFU (monthly average) 
1 NTU (monthly average) 

MCl (mg/l) 
0.05 
1.0 
0.010 
0.05 
0.05 
0.002 

10. 
0.01 
0.05 
4.0 

MCl (mg/l) 
0.0002 
0.1 
0.004 
0.1 
0.01 
0.005 
0.10 
0.005 
0.005 
0.005 
0.005 
0.075 
0.007 
0.2 
0.002 

NTU ~ Nephelometric Turbidity Unit 
mg/l ~ milligram per liter (parts per million) 

**Nos. 8 through 15 are referred to as VOC's - Volatile Organic Chemicals 
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Steve N. Wilson 
Director 

Scott Henderson 
Assistant Director 

Arkansas Game & Fish Commission 

September 7, 1988 

Me J. Randy Young, Director 
Arkansas Soil and Water Conservation Commission 
# 1 Capitol Mall, Suite 2D 
Little Rock, AR 72201 

Dear Randy: 

~~~~llW~~ 
SEP 8 1988 

SOIL ANiJ ". ,,1' 
CONSERVAriON CII'.1i'. ,I~ \!l1: 

The staff of the Arkansas Game and Fish Commission has reviewed the draft supplement to the 
Boeuf-Tensas Basin report of the Boeuf State Water Plan. The Commission has some major problems 
with the minimum stream flow section where maintenance flows as recommended by AGFC (Arkansas 
Method - see Filipek et aL in 1987 Arkansas Academy of Sciences) are viewed by your agency as 
"desirable" flows and not minimum flow levels. While our flow recommendations are higher than 
some daily flows during the low ftow or summer months, it should be realized that low flow season is a 
critical time of year for aquatic biota and those terrestrial organisms dependent on streams for their 
survival. Since streams in this basin do not have reliable flow during the summer months when it is 
most needed by agriculture, a more realistic solution to the problem than pumping streams dry is to 
store surplus flood water in the winter and spring and use it during the low flow months. This would 
keep fish kills and impacts to our wildlife resources to a minimum while still providing a reliable source 
of water for agriculture. 

Simply setting the minimum flow at a level that is exceeded 94-99% of the time (Table 11, page 
49) without consideration of the effects on the fish and wildlife in the area appears to be reckless 
endangerment of a resource invaluable to the State of Arkansas. As the agency responsible for the 
wise management and conservation of the fish and wildlife resources of this great state, we cannot 
endorse a State Water Plan that allows diversion of stream flow for the benefit of one use to the 
detriment of several instream uses, such as fisheries and wildlife, water quality, recreation, aesthetics 
and others. 

On an issue of such importance to the state, surely we can work out a plan that maintains our 
fish and wildlife at acceptable levels while still allowing for diversion of surplus surface water to 
offstream users. We remain ever willing to work on a State Water Plan that represents all the interests 
and needs of the citizens and resources of this state. 

Thank you for the opportunity to review this draft proposal. 

SNW:SF:amcg 

Cordially, 

~ 
Steve N. Wilson 
Director 

2 Natural Resources Drive Little Rock, Arkansas 72205 
(50l) 223-6300 



National Secondary Drinking Water Standards 

Contami nant 
1) Chl ori de 
2} Color • 
3} Copper. 
4} Corrosivity 
5} Fluoride .• 
6} Foaming Agents 
7l Iron ..• 
8} Manganese 
9} Odor .... . 

10} pH ..... . 
11} Sulfate . .• .• 
l2} Total Dissolved Solids 
l3} Zinc .....•... 

. . . 
{TDS} 

SMCL* {mg/l} 
250 
15 {Color Un its} 

1 
- Non Corrosive 
2.0 
0.5 
0.3 
0.05 
3 {Threshold Odor Number} 
6.5 - 8.5 {pH Units} 

250 
500 

5 

*SMCL = Secondary Maximum Contaminant Level 

{Ol} 
{02} 
{03} 
{04 } 
{OS} 
{06} 
(O]) 
{oa} 
{09} 
{l O} 
Ol} 
(l2) 
(l3) 
(l4 ) 
(l5) 
{l6 ) 
( 17) 
(18 ) 
{l9 } 
(20) 
( 21l 
(22) 
(23) 
{24} 
(25) 
(26) 

Unregulated Contaminants (URC's)** 

Chloroform 
Bromodichloromethane 
Chlorodibromomethane 
Bromoform 
trans-l,2-Dichloroethylene 
Chlorobenzene 
m-Dichlorobenzene 
Dichloromethane 
cis-l,2-Dichloroethylene 
a-Dichlorobenzene 
Dibromomethane 
l,l-Dichloropropene 
Tetrachloroethylene 
Tol uene 
p- Xyl ene 
o-Xylene 
m-Xylene 
l,l-Dichloroethane 
1,2-Dichloropropane 
l,l,2,2,-Tetrachloroethane 
Ethylbenzene 
1,3-Dichloropropane 
Styrene 
Chloromethane 
Bromomethane 
1,2,3-Trichloropropane 

(27) 1,1,1,2-Tetrachloroethane 
{28} Chloroethane 
{29} 1,1,2-Trichloroethane 
{30} 2,2-Dichloropropane 
(31) o-Chlorotoluene 
(32) p-Chlorotoluene 
(33) Bromobenzene 
{34} l,3-Dichloropropene 
{35} Ethylene dibromide (EDB) 
(36) 1,2-Dibromo-3-chloropropane(DBCP} 
{37} 1,2,4-Trimethylbenzene 
(38) 1,2,4-Trichlorobenzene 
(39) 1,2,3-Trichlorobenzene 
(40) n-Propylbenzene 
(41) n-Butylbenzene 
(42) Naphthalene 
(43) Hexachlorobutadiene 
(44) 1,3,5-Trimethylbenzene 
(45) p-Isopropyltoluene 
(46) Isopropylbenzene 
(47) Tert-butylbenzene 
{48} Sec-butyl benzene 
(49) Fluorotrichloromethane 
(50) Dichlorodifluoromethane 
(51) Bromochloromethane 

**These are monitored in conjunction with the VOC's. No enforceable standards 
have been developed for these compounds. 
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