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PREFACE 

Act 217 of 1969 gave the Arkansas Soil and Water Conservation Commission 
the specific authority to be the state agency responsible for water resource 
planning. 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 development of land and water resoources in the State of 
Arkansas 

The first State Water Plan was published in 1975 with 5 appendices that 
addressed specific problems and needs in the state. As more data has become 
abvailable, it is apparent that the ever-changing nature and severity of water 
resource problems and potential solutions ,require the planning process to be 
dynamic. Periodic revisionsto the State Water Plan are necessary for the 
document to remain valid. 

Reports in the State Water Plan series are: 

Beouf-Tensas Basin Report 
Lower Ouachita Basin Report 
Upper Ouachita Basin Report 
Red River Above Fulton Basin Report 
Red River Below Fulton Basin Report 
Upper White River Basin 
Arkansas River Basin 
Upper Arkansas River Basin 

Bayou Meto Basin Report 

Lower White River Basin Report 
St. Francis River Basin Report 

August 1984 
February 1987 
October 1987 
April 1987 
April 1987 
March 1988 
March 1988 
(included with 

Arkansas River Basin) 
(included with the 
Lower White) 

(unpublished) 
(included with the 

Lower Wh ite) 

The Arkansas River Basin Report was prepared by the U.S. Army Corps of 
Engineers in cooperation with the Arkansas Soil and Water Conservation 
Commission. The authority for preparing this report is Section 22 of the 
Water Resources Development Act of 1974, as amended. Section 22 authorizes 
the Chief of Engineers to cooperate with states in the preparation of 
comprehensive plans for the development, utilization, and conservation of the 
water and related land resources of drainage basins located within the 
boundaries of the states. 
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ABSTRACT 

The Arkansas River Basin is located in the west central part of the state 
and covers approximately 6.7 million acres. The land use of the basin is 
3,729,184 acres of forest land, 2,074,823 acres of grassland, 433,230 acres of 
cropland, 218,536 acres of urban and built-up and 204,907 acres of other land 
uses. 

The basin is predominately rolling hills and mountainous terrain with 
flat alluvial areas adjacent to the Arkansas River and downstream of little 
Rock. 

Water use in the area totaled 28,742 million gallons per day (mgd) or 
32 .2 million acre-feet in 1980. The major portion or 28,217 mgd was used for 
electrical energy production. The second largest use of water in the Arkansas 
River Basin was irrigation. The use of water is projected to increase to 
185,000 mgd by 2030. The main reason for the large projected use of water is 
the development of hydropower facilities in the basin especially on the 
Arkansas River. . 

The principal streams in the basin are the Arkansas River, Lee Creek, 
Poteau River, Mulberry River Illinois Bayou, Sixmile Creek Big Piney Creek, 
Petit Jean River, Fourche Lafave River, Cad ron Creek, Maumelle River, and Plum 
Bayou. These streams have steep gradients in their upper reaches and in their 
lower reaches have a flat gradient with meandering channels. 

There are about 36,900 water impoundments in the Arkansas River Basin 
which store an estimated 1.4 million acre-feet. The majo~ impoundments in the 
basin are Nimrod Lake, Blue Mountain Lake, Dardanelle Lake, Ozark Lake, Lake 
Maumelle, and Lake Conway. These impoundments are used for flood control, 
power generation, navigation, recreation, water supply, and conservation . 

The combined yield of tne streams of the Arkansas River basin is 29 .8 
million acre-feet. Streamflow in the basin is adequate, on an average annual 
basis, to satisfy existing water needs in the basin. However, due to natural 
streamflow variability, the majority of flow is available .during the winter 
and spring months of the year. Considerably less water is available during 
the ~rowing season when water use is hi~hest. It is estimated that 2. 7 
mill10n acre-feet of excess streamflow 1S available on an average annual basis 
for other uses, such as interbasin transfer. 

Water quality of the streams and lakes in the Arkansas River Bas;n is 
generally good. There are instances where water quality parameters do not 
meet standards established by the Arkansas Department of Pollution Control and 
Ecology and the Arkansas De~artment of Health. Parameters which frequently do 
not meet the standards are fecal coliform bacteria, turbidity, and 
agricultural pesticides. 

No streams in the Arkansas River Basin were designated as critical 
surface water areas based on quantity or quality problems. Shortages of water 
usually exist on streams during the summer and fall due to natural streamflow 
variability. Water quality problems do exist in the basin but the problems 
are generally localized and do not cause a significant shortage of useful 
water . 

Solutions which are recommended for surface water problems in the 
Arkansas River Basin are development of alternate water sources, such as 
construction of water storage reservoirs! implementation of best management 
practices for nonpoint sources of pollut10n. and enforcement of pollution 
control l aws for point source polluters. 
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Ground water is also a major source of water in the Arkansas River 
Basin. Rural domestic uses rely solely on ground for their source of water. 
Also, irrigators in the alluvial reaches of the basin rely heavily on ground 
water to irrigate rice as well as other crops. 

The major ground water source based on areal coverage in the basin is the 
Rocks of Paleozoic age. The yield of this ground water source is limited 
generally to less than 10 gallons per minute (gpm) due to limited storage in 
the consolidated units. 

Deposits of Quaternary age are the major source of groundwater in the 
basin. The yield of this formation can range as high as 2,500 gpm but the 
average is 1,000 gpm. 

Another important source of ground water in the Arkansas River Basin is 
the Sparta Sand found in Pulaski and Jefferson Counties. The yield of the 
Sparta Sand varies from a few hundred gallons per minute to over 2,000 gpm. 

Groundwater withdrawals in the study area in 1980 averaged 300 mgd or 
totalled 336,000 acre-feet. Approximately, 67 percent of the groundwater 
withdrawn was used for irrigation. The groundwater use in the basin increased 
640 percent during the period 1960 to 1985, but the ground water use has 
declined IS percent since 1980. Ground water use in the basin accounted for 
7 percent of the groundwater use statewide. 

Water quality of the ground water is generally good, but there are 
isolated areas which have water quality problems. Water from the Sparta 
aquifer is soft, sodium bicarbonate water of good quality which is suitable 
for most uses without treatment. Excessive hardness, locally high 
concentration of n~trate, iron, chloride, sulfate, and dissolved solids are 
water quality problems found in water from the Quaternary deposits. Rocks of 
Paleozoic age yields a hard to very hard, calcium bicarbonate water which is 
generally sllitable for most uses. 

No areas in the Arkansas River Basin have been designated as critical 
groundwater use areas. Even though the water level of the Sparta Sand in the 
vicinity of Pine Bluff has recorded a significant decline over the years but 
the decline is not sev~re enough to deserve a critical designation. 

The most common ground water problems in the basin are low yields and 
poor water quality both of which are inherent in the formations. Therefore, 
no solutions exist for these problems. 

Potential hazards to groundwater in the basin include landfills, surface 
impoundments, hazardous waste operations, storage tanks, septic tanks, and 
saline water intrusion. Legislation is already in place for controlling or 
denying construction of 1 iquid waste holding impoundments. Proper 
administration of the Resource Conservation and Recovery Act program should 
contribute to the control of ground water contamination from hazardous wastes. 

Xl 





CHAPTER 1 

GENERAL DESCRIPTION 





GENERAL DESCRIPTION 

Location and Size 

The Arkansas River Basin in Arkansas, as shown in Figure 1-1, is an area 
of 10,409 square miles or 6,660,680 acres. Originally, for State Water Plan 
purposes, the Arkansas River Basin consisted of 8,353 square miles or 
5,346,098 acres located primarily in the west-central and central part of the 
state. At the request of the Arkansas Soil and Water Conservation Commission, 
the Arkansas River Basin area was expanded to include the Upper Arkansas River 
Basin. The Upper Arkansas River Basin is located along the west side of the 
state, extending from the northwest corner to the west central part of the 
state, consisting of 2,056 square miles or 1,314,582 acres. Portions of 27 
counties are located in the basin. 

The streams in the Upper Arkansas River Basin originate in Arkansas and 
flow into Oklahoma before entering the Arkansas River. 

The main water course is a 267 mile reach of the Arkansas River, from the 
Arkansas-Oklahoma state 1 ine to below Lock and Dam No.4 near Pine Bluff. 
Some of the major tributaries of the Arkansas River in the study area are Lee 
Creek, Mulberry River, Petit Jean River and Fourche LaFave River. 

There are eight major impoundments located in the basin including Lake 
Ozark and Lake Dardanelle on the Arkansas River; Blue Mountain Lake on Petit 
Jean River; Nimrod Lake on Fourche LaFave River; Harris Brake on a tributary 
of Fourche LaFave River; Brewer Lake on Cypress Creek (Conway County); Lake 
Conway on Palarm Creek (Faulkner County) and Lake Maumelle on the Maumelle 
River. 

Topography 

The major topographic region of the study area is the Arkansas Valley 
physiographic region. The Arkansas Valley is a broad synclinorium lying 
between the Ozark Plateaus and Ouachita Mountains anticlinorium. The folds on 
the north limb of the synclinorium are rather broad and nearly symmetrical, 
most have a general east-west strike. As the southern part of the valley is 
approached, the intensity of the folding increases and the general strike 
remains the same. Development of a marked asymmetry of the folds is present 
in the southern part of the valley; the northern limbs are much steeper than 
the southern limbs. 

Faults are common in the Arkansas Valley, and for the most part, are 
parallel to the regional structure. As in folding, there is a contrast in the 
types of faults. Normal faults, downthrown on the south, are common north of 
the Arkansas River. South of the Arkansas River most large faults are reverse 
faults with upthrust sides on the south. 

Arkansas River Valley soils are dominantly shallow and steep but are deep 
on gently sloping benches, terraces and hilltops; medium (sandy loam) 
textured; and developed from sandstone and shale. 

The study area also includes the Ozark Plateaus. The Ozark Plateaus 
province of Arkansas is a part of a large structural dome which centers in the 
St. Francis Mountains of Missouri. Rock formations in the northern part of 
the Arkansas River Basin lie on the south flank of the dome. The beds have a 
regional dip to the south of one degree to three degrees near the Missouri 
boundary and become progressively steeper toward the south. Minor folds of 
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limited extent are superimposed on the regional dome. The folds increase in 
intensity from north to south. In the northern part of the region, the 
structures usually are synclines and basins, or monoclines and broad, domelike 
anticlines; whereas in the southern part of the area, the folds are strongly 
developed. Coincident with an increase in folding is an increase in the 
regional dip. 

Faulting is common in the Ozark Plateau. These faults are normal, 
usually downthrown on the south, sometimes producing graben structures. 

Ozark Plateaus soils are of two associations which are the Ozark 
Highlands and the Boston Mountains Soil Associations. The Ozark Highlands are 
comprised chiefly of limestone hills and valleys. The soil developed mainly 
from limestone and ranges from deep to shallow and is rapidly to slowly 
permeable. Surface textures are mainly silt loam and very cherty silt loam. 
The most productive soils occur on level to nearly level plateaus and narrow 
stream valleys and are user for orchards, pasture, and rowcrops. The more 
mountainous areas have slopes that range from moderately sloping to steep. 
Some of the less sloping areas are used for pasture production with steeper 
areas remaining in hardwood timber. 

The Boston Mountains soils are remnants of an old plateau in the northern 
part of the state bordering the Ozark Hi~hlands area. The mountains are 
capped by sandstone. Soils formed from lnterbedded sandstone and shale on the 
steep mountainsides and are deep to shallow and rapidly permeable to very 
slowly permeable. Surface textures are mainly sandy loam, gravelly sandy loam 
or stony sandy loam. Most of this area is in woodland. Narrow valleys and 
ridgetops have been cleared and are used mainly for pastureland. This 
association consists of moderately sloping hilltops and rolling hills and 
moderately sloping to steep hillsides and mountainsides (Arkansas Resource 
Base Report, 1981). 

Climate 

The Arkansas River Basin lies in a semi-humid region characterized by 
long summers, relatively short winters, and a wide range of temperatures. 
Extremes in air temperatures may vary from winter lows around 0 degrees 
Fahrenheit, usually caused by Canadian air masses to summer highs above 100 
degrees Fahrenheit. Extreme temperatures may occur for short periods of time 
at any location within the study area. The growing season averages 244 days 
per year. 

The average pan evaporation is about 54.9 inches for the Arkansas River 
Basin. Lake evaporation averages about 69 percent of the class A pan 
evaporation. 

Precipitation is well distributed throughout the year with the driest 
periods occurring during the late summer and early fall. Mean annual 
precipitation in the study area ranges from less than 40 inches per year to 
greater than 52 inches per year as shown in Figure 1-2. 

Population and Economy 

Only 15 counties (Benton, Conway, Crawford, Faulkner, Franklin, 
Jefferson, Johnson, Logan, Perry, Pope, Pulaski, Scott, Sebastian, Washington, 
and Yell) were selected to make up the study area for this report even though 
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there are parts of 27 counties located within the boundary of the basin . (See 
Figure 1-1) The remaining 12 counties were omitted from the study area 
because of the small area that they contribute to the basin and the fact that 
the 1980 census of population does not subdivide population data by hydrologic 
boundaries. Any trends, projections, or conclusions that would be drawn, 
based on the data for the entire 27 county region, could be misleading. 

The total 1980 population of the 15 counties in the study area was 
932,953 (Table 1-1). This figure represents an increase from the 1970 census 
of about 24 percent or 180,913 people. Eight of the 15 counties increased in 
population from 1900 to 1980. See Figure 1-3 for the population trend in the 
study area since 1900. 

The generally accepted measure of the individual level of welfare in an 
area is its per capita personal income. It is determined by dividing the 
total personal income in an area by its total population. The 1980 per capita 
personal income for this area ranged from a low of $61032 in Scott County to a 
high of $10,368 in Pulaski County. This compares to ~8,04I for the state and 
$10,495 nationally. Per capita incomes of the individual counties in the 
study area are compared to the state and the national values in Figure 1-4. 

In Table 1-2, poverty level statistics are shown. Poverty level is based 
on income, age of householder, and number of children under 18 in a 
household. The poverty level, in 1979, for a single person under age 65 is 
$3,774. For families, the poverty level ranges from $3,858 for 2 adults with 
no children to $14,024 for a family of 9 or more persons with 8 or more 
children. 

TABLE 1-2 
INCOME AND POVERTY CHARACTERISTICS 

IN THE STUDY AREA 

Total Number of Persons 

Percent of Persons 

Total Number of Families 

Percent of Families 

Above Poverty 
Level 

786,479 

84.3 

221,031 

87.6 

SOURCE: U.S. Bureau of Census , 1980 
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Below Poverty 
Level 

146,474 

15.7 

31,287 

12.4 



TABLE 1-1 POPULATION BY COUNTY FOR THE ARKANSAS RIVER BASIN ( 1900 t o 1980) 

-------------------------------------YEARS--------------------------------------

COUNTIES 1900 1910 ',1920 1930 194.0 1950 1960 1970 1960 

B~NTON 31611 33389 36253 3!52!53 36146 38076 36272 .50476 7811!5 

CONI,.,IAY 19772 22729 221578 21949 21.536 18137 1.5430 168015 191505 

CRAWFORD 21270 2396.2 257.39 22156.9 23920 22727 21318 25677 36!S92 

FAULKNER 20760 23708 27681 2!3!1 25880 25289 2G.303 3)..572 46192 

FRANKLIN 17395 20638 1936G. 15762 15683 123.58 10213 11301 14705 

JEFFE~SON 40972 .52734 60330 64154 65101 76075 81373 85329 90718 

JOHNSON 17448 19698 2106~ 19289 18795 16135 12421 13630 17423 

LOGAN 20563 26350 2.5866 24110 2!5967 20260 1.59.57 16798 ". .20.144. 

PERRY 7294 9402 9905 7695 8392 5978 4927 S634 7266 

POPIf: 21715 2&.527 271.53 26.547 25682 23291 21177 28607 39003 

PULASKI 63179 86751 109&.64 137727 1.56085 196688 242980 287189 340613 

SCOTT 13183 14302 13232 11803 13300 10057 7297 8207 9685 

S~BASTIAN 36935 52278 56739 54426 62809 64202 6668.5 79237 95172 

I,.,IASHINGTON 34256 . 33889 35&.68 39255 4111&. 49979 55797 77370 100494 

YELL 227150 26323 215655 21313 20970 14057 11'940 14208 17026 

TOTAL 389123 470660 516489 530213 561382 593309 628090 752040 932953 

Source: U.S. Bureeu of Census 
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LAND RESOURCES INVENTORY 

Current Land Use 

Most of the land in the Arkansas River Basin is composed of forest land. 
Of the total 6,660,680 acres, forest land accounts for 3,729,184 acres or 56.0 
percent. Grassland represents 2,074,823 acres or 31.2 percent. Cropland 
covers 433,230 acres or 6.5 percent. Urban and built-up land accounts for 
218,536 acres, or 3.1 percent and water and other lands account for the 
remaining 204,907 acres, or 3.1 percent. (See Figure 2-1.) Land use by 
county is shown in Table 2-1. 

Crops grown on cropland are as follows: 64 percent (277,267 acres) 
soybeans; 16 percent (69,317 acres) cotton; 7 percent (30,326 acres) rice; 8 
percent (34,658 acres) hayland; and the remaining 5 percent (21,662) in a 
variety of other crops . Most of these crops are grown in the Arkansas River 
Valley, the Mississippi Valley Alluvium and the valleys of the larger 
tributary streams. 

Forest land is the land use which comprises the greatest area in the 
Arkansas River Basin. Of the total acreage of 6,660,680, forest land accounts 
for 3,729,184 acres or 56 percent. In table 2-2, it can be seen that the 
dominant forest type is oak-pine, closely followed by oak-hickory. Table 2-3 
shows forest land acreage by ownership and Table 2-4 compares commercial and 
non-commercial acreage. 

TABLE 2-2 FOREST LAND BY FOREST TYPE 

FOREST TYPE 

LoblQlly-Shortleaf Pine 
Oak-Pine 
Oak-Hickory 
Oak-Gum-Cypress 
Elm-Ash 
Cedar 

~So~u~r~c~e: Resource 

ACRES 

663,795 
1,592,362 
1,275,381 

145,438 
44,750 
7,458 

Inventory Data System, 1977 

PERCENT 

17 .8 
42.7 
34.2 
3.9 
1.2 
0.2 

TABLE 2-3 FOREST LAND BY OWNERSHIP 

OWNERSHIP 

Federa 1 
State 
Forest Industry 
Misc.-Private 

Source: Resource 

ACRES 

1,629,654 
37,292 

350,543 
1, 7Jl ,695 

Inventory Data System, 

8 

PERCENT 

43.7 
1.0 
9.4 

45.9 
1977 
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TABLE 2-1 PRESENT LANDrrSE IN THE ARKANSAS RIVER BASIN BY COUNTY 

-------------------- LANDUSE (acres)----- ---------------------- -----
COUNTY CROPLAND GRASSLAND FORESTLAND URBAN OTHER TOTAL ACRES 

AND IN BASIN 
BUILT-UP 

Benton 17655 2603-'13 133209 10101 21021 442359 
C1ebur-ne 2155 28126 30336 0 0 60617 
Conway 42997 133261 159362 4233 18519 358372 
Crawford 21520 105912 223950 18228 18733 388343 
Faulkner 39469 157933 161452 18216 4777 381847 
Franklin 7069 195896 171321 2710 9312 386308 
Garland 0 0 860 0 0 860 
Grant 0 0 11981 0 0 11981 
Jeffer son 87196 8688 70804 8136 1907 176731 
Johnson 10214 88111 326628 2911 7336 435200 - Logan 19469 194986 232451 7760 13814 468480 

0 

Lonoke 31625 3503 3503 0 0 38631 
Madison 0 0 25936 0 0 25936 
Montgomery 0 1466 1465 0 0 2931 
Newton 0 5166 87001 0 0 92167 
Perry 17442 43775 281698 2746 8401 354062 
Polk 0 0 20151 0 0 20151 
Pope 18890 135151 331419 14815 12794 513069 
Pulaski 62868 35264 197654 65955 40527 402268 
Saline 0 7918 52054 8781 3203 71956 
Scott 0 121008 452938 0 0 573946 
Searcy 0 1766 2648 0 0 4414 
Sebastian 19652 143178 130917 37694 12239 343680 
Van Buren 0 53467 70610 0 0 124077 
Washington 10217 170946 178019 16250 13919 389351 
White 0 28392 5678 0 0 34070 
Yell 24792 150537 365139 0 18405 558873 

Total 433230 2074823 3729184 218536 204907 6660680 
Source: U.S.D.A .• Soil Conservation Service. R.I.D . S. 



TABLE 2-4 COMMERCIAL AND NON-COMMERCIAL FOREST LAND 

ITEM 

Percent in Basin 

COMMERCIAL 

97.1 

NON-COMMERCIAL 

2.9 

Acres 3,621,038 108,146 
Source: Resource Inventory Data System, 1977 

TOTAL 

100.0 

3,729,184 

Urban and built-up areas &re defined as including cities, villages, and 
other built-up areas of more than 10 acres; industrial sites; railroad yards; 
cemeteries; airports; golf courses; shooting ranges; institutional and public 
administrative sites and sililar types of areas; and road and railroad 
rights-of-way. Urban and built-up acreage in the Arkansas River Basin is 
218,536. 

A group of various land uses are combined under tHe "Other" category. 
Land uses included in the "Other" category are orchards, vfneyards, 
extractive, construction, an1mal feedlots, bodies of water and homesteads. 
The urban and built-up category has 204,907 acres and ~ccounts for 3.1 percent 
of the area. . 

A detailed listing of land use acreages by county is shown in Table 2-1 . 

. Prime Farml and 

Prime farmlands are those lands having the capability to produce 
sustained ¥ields of crops, economically, year after year. These lands are not 
flooded tWlce or more during anyone growing season. Prime farmland is Class 
I, Class II or Class III land. According to the U.S.D.A., National Resource 
Inventory of 1982, about 1,840,300 acres of land within the Arkansas River 
Basin are classified as prime . Figure 2-2 shows the distribution of prime 
farmland throughout the basin. 

Projected Land Use 

There are no major land use changes predicted for the Arkansas River 
BaSin; however, small changes are expected . Cropland will continue to be 
converted to urban and bu i l t- up , as will forestland. 

A greater percentaae of the cropland will be irrigated in the future. By 
the year 2030, irrigatea acres are projected to increase from 70,744 in 1980 
(R.I.D.S., 1977) to 140,000 . The reason for the increased use of irrigation 
is the more efficient use of the available cropland. The limiting factor in 
using irrigation in a large part of the basin is the lack of a readily 
available and dependable water source. A second limiting factor is the high 
investment cost of irrigat ion systems. 

Wetlands 

An important classificat i on of land is wetlands. Wetlands are low land 
areas which remain saturated with water for extended periods of time including 
wet meadows, freshwater marshes and bottomland hardwood wetlands. Wetlands 
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are waters of the United States and are subject to regulation by the U.S. Army 
Corps of Engineers as promulgated by Section 404 of the Clean Water Act of 
1977 (CWAJ, as amended. Any discharge of dredge or fill material in a wetland 
of the Arkansas River Basin that is adjacent to a Phase I, II or III stream 
(as described in Section 404 of the CWA) will require a permit from the Corps 
of Engineers, Little Rock District. 

Wetlands have numerous functional values. Major functions of wetlands 
are food and cover for fish and wildlife, water quality improvement, ground 
water recharge, soil enrichment, erosion control and downstream fisnery 
benefits. . . 

Natural wetland acreage in the Arkansas River Basin has been reduced by 
modern farming, urban development, and other uses such as highways, airports, 
etc., to approximately 50,000 acres in the basin (Arkansas Resource Base 
Report) . 

Soil Resources (Arkansas Resource Base Report, 19B1) 

1. Major Land Resource Areas (MLRA's). There are six major land 
resource areas in the Arkansas River Basin (Figure 2-3). Their names and 
general soil descriptions follow: 

a. OZARK HIGHLAND. The Ozark Highlands are comprised chiefly of 
limestone hills and valleys in the extreme northwestern part of the 
Arkansas River Basin. Elevations range from about 500 to 1,400 feet 
above sea level. The soil developed mainly from 1 ime§tonj) and ranges 
from deep to shallow and is rapidly to slowly permeable . . Sur:face 
textures are mainly silt loam and very cherty silt loam . The most 
productive soils occur on ·level to nearly level plateaus and narrow 
stream valleys and are used for orchards, pasture, and rowcrops. The 
more mountainous areas have slopes that range from moderately sloping to 
steep. Some of the less sloping areas are used for pasture production 
with steeper areas remaining in hardwood timber. . 

b. BOSTON MOUNTAINS. The Boston Mountains are remnants of an old 
plateau in the northern part of the basin bordering the Ozark Highlands 
area. The mountains are capped by sandstone. Soils formed from 
interbedded sandstone and shale on the steep mountainsides. Elevations 
range from about 500 to 2,300 feet above sea level. Soils formed from 
sandstone and shale are deep to shallow and rapidly permeable to very 
slowly permeable. Surface textures are mainly sandy loam, gravelly sandy 
loam, or stony sandy loam. Most of this area remains in woodland. 
Narrow valleys and ridgetops have been cleared and are used mainly for 
pasture produCtion. This association consists .of moderately sloping 
hilltops and rolling hills and moderately sloping to steep hillsides and 
mountainsides . 

c . ARKANSAS VALLEY AND RIDGES. This area is comprised of broad 
valleys, narrow ridges, and high flat-topped mountains in the central 
portion of the state . Elevations of the valley floor range from 300 to 
500 feet, with mountains protruding from 1, 200 feet to 2,BOO feet above 
sea level. Soils developed from sandstone and shale. Soils are deep to 
shallow and are rapidly permeable to very slowly permeable. Surface 
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textures are ma i nly sandy loam, gravelly sandy loam, or stony sandy 
loam . Slopes in the valleys and on ridgetops are level to gently sloping 
and hillsides and mountainsides are moderately sloping to steep . The 
valleys are mainly used for pasture production . The steeper areas remain 
in woodland. 

d. OUACHITA MOUNTAINS. The Ouachita Mountains area consists of a 
series of east-west rid~es and valleys in the west-central part of the 
state . Common bedrock IS shale, slate, quartzite , novaculite and 
sandstone . The rocks are generally steeply inclined and fractured and 
folded. Elevations range from about 500 to 2,600 feet above sea level. 
Soils are deep to shallow and moderately permeable to slowly permeable. 
Surface textures are mainly sandy loam, silt loam or their cherty or 
stony analogues. Slopes range from level to gently sloping in the 
valleys to moderately sloping to. very steep on the mountain sides. Most 
of this area is used for timber production . Some narrow valleys have 
been cleared and are used for pasture production . 

e. SOUTHERN MISSISSIPPI VALLEY ALLUVIUM. This area consists of 
broad alluvial plains. Elevations range from about 100 to 400 feet above 
sea level. Soils developed from deep sediments. The soils are deep and 
rapidly permeable to very slowly permeable. Surface textures are mainly 
sandy loam, or clay. Slopes are dominantly level to nearly level and 
some areas are undulating . This area is used extensively for production 
of cultivated crops. 

f. WESTERN COASTAL PLAIN . The Coastal Pla in area consists of 
rolling terrain broken by stream valleys. Soils developed from deep 
marine sediments. The SOils are deep and rapidly permeable to slowly 
permeable. The surface textures are mainly sandy loam or silt loam. 
Slopes are level to nearly level on flood plains and terraces and nearly 
level to moderately sloping on uplands . This area is used extensively for 
timber production and pasture. 

2. The different soil associations found in the various MLRA ' s are 
listed below. 

a. Ozark Highland 

Clarksville - Ni xa - Noark 

Gepp - Doniphan - Gassville - Agnos 

Arkana - Moko 

Captina - Nixa Tonti 

Eden - Newnata - Mo ko 

b. Boston Mountai ns 

Linker - Mountainburg - Sidon 

Enders - Nell a - Mountainburg - Steprock 
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c. 

d. 

Arkansas Va1.ley and Ridges 

Faulkner Wrightsvill e 

Leadvale - Taft 

Enders Mountainburg - Nella 

Spadra Guthrie - Pickwick 

Linker Mountainburg 

Ouachita Mountains 

Carnasaw Pirum Clebit 

Leadvale - Taft 

Spadra - Pickwick 

- Steprock 

e. Bottomlands and Terraces 

Perry - Portland 

Crevasse - Bruno - Oklared 

Roxana - Dardanelle - Bruno - Roellen 

Ri 11 a - Hebert 

Muskogee - Wrightsville - Mckamie 

f. Coastal Plain 

g. 

Amy - Smithton - Pheba 

Pheba - Amy - Savannah 

Smithdale - Sacul Savannah 

Sacul - Smithdale Sawyer 

Guyton - Ouachita Sardis 

Loessial ~l a ins 

- Saffell 

Calloway - Henry - Grenada - Calhoun 

General Soil Associations specific descriptions and locations can be 
obtained from the U.S.D.A., Soil Conservation Service offices in Little Rock 
and in every county of the state. 

16 



3. Soil Surveys. The Soil Conservation Service (SCS) is responsible for 
all soil survey activities of the U. S. Department of Agriculture. The soil 
surveys and interpretations are made cooperatively with the University of 
Arkansas Agricultural Experiment Station, Agricultural Extension Service, U. 
S. Forest Service, Arkansas Highway Department, the 76 Soil and/or Water 
Conservation Districts and other state and Federal agencies. 

The surveys are prepared for many different uses. Farmers, ranchers, 
foresters, and agronomists can use them to determine the potential of the soil 
and the management practices required for food and fiber production. 
Planners, community officials, engineers, developers, builders, and home 
buyers can use them to plan land use, select sites for construction, develop 
soil resources, or identify any special practices that may be needed to insure 
proper performance. Conservationists, teachers, students, and specialists in 
recreation, wildlife management, waste disposal, and pollution control can use 
them to help understand, protect, and enhance the environment. 

Nineteen of the soil surveys for the twenty-seven counties located within 
the Arkansas River Basin have been published. The counties, and the date of 
their publication are as follows: Benton (1977) Cleburne (1986), Conway 
(1971), Crawford (1980), Faulkner (1979), Frankiin (1971), Jefferson (1980), 
Johnson (1977), Logan (1980), Lonoke (1981), Madison (1986)l Perry (1982), 
Pope (19B1), ~ulaski (1975), Saline (1979) Sebastian (1975 , Van Buren 
(1986), Washington (19691' and White (1981). Two of tne remaining eight 
counties, Newton and Vel, are scheduled to be published in 1987. The six 
remaining counties in the basin (Garland, Grant, Montgomery, Polk, Scott, and 
Searcy) do not have a date set, at this time, for publication. 
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SURFACE WATER 

Introduction 

This chapter presents an inventory of the surface water resout.ces of the 
Arkansas River Basin. Present water use and estimated future water needs are 
quantified. Problems are identified and solutions are recommended for the 
water resource concerns. 

The surface water of the Arkansas River serves the nation and the world 
as a major artery for commercial navigation. The Arkansas River is also a 
major source of hydroelectric energy. Some ~f the tributaries are major 
recreational attractions to Arkansas residents. Enrlangered wildlife species 
inhabit the water and adjoining wetlands. 

Rainfall in the basin ranges from 42 inches to 52 inches per year. 
Runoff from rainfall in the Arkansas River Basin ranges from 12 inches to 22 
inches per year (Freiwald, 1985). Runoff from the Arkansas River Basin within 
Arkansas averages 17 inches per year. 

Major tributaries of the Arkansas River in the study area are Lee Creek, 
Poteau River, Mulberry River Illinois Bayou. Sixmile Creek, Big Piney Creek. 
Petit Jean River. Fourche LaFave River. Cadron Creek. Maumelle River, and Plum 
Bayou. 

Stream runoff in the Arkansas River Basin is rapid in the mountainous 
perimeter areas but as the tributaries approach their major outlets the stream 
flow velocities decrease. Stream flow occurs predominately after rainfall 
with little base flow. 

The major impoundments in the basin are nine Arkansas River Locks and 
Dams. Lake Maumelle on the Maumelle River. Brewer Lake on Cypress Creek. Lake 
Conway on Palaram Creek. Blue Mountain Lake on the Petit Jean River and Nimrod 
Lake on the Fourche LaFave River. The nine dams on the Arkansas River are for 
navigational purposes with two of the dams having limited additional storage 
for hydropower production. Lakes Maumelle and Brewer are for water supply 
storage. 

The water quality of the Arkansas River Basin varies from point to point 
within the basin. The forested perimeter areas have the highest water quality 
with the water quality declining as the water flows through pastures and 
cropland. The Arkansas River has shown improved water quality 1n the past 
twenty years due to completion of the McClellan-Kerr Navigation System and the 
enforcement of stricter water pollution control laws. Based on current water 
quality data, the Arkansas River water meets the drinking water standard for 
chlorides and total dissolved solids (Water Quality Inventory Report. 1986). 

SURFACE WATER INVENTORY 

Surface Water Data Collection Network 

Streamflow data are collected in the Arkansas River Basin primarily by 
the US Geological Survey and the U. S. Army Corps of Engineers. Locations of 
17 streamflow data collection sites are shown in Figure 3-1. Table 3-1 lists 
pertinent data about the gaging stations. 
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TABLE 3-1 SI'REAMF'l1:M GAG1NG STATIOO DATA 

DRAINAGE DISCHARGES Fa< PEJUOD (E /UXXfU) 

USGS GAGING STATIOO AREA STRE1IlIFW/ PEJUOD I1AlIJI'MI I!INIMUM AVERAGE 
~ AND lJXATIOO (SQ. HI) (E /UXXfU) crs AND (DATE) 

07195800 
niDt Creek 14 6/61 9/84 14,600 0 13 
at Springtown, AR (6/74) 

07196900 
Baron Fork 46 4/58 9/84 17,100 0 37 
at lXItch Mills, AR (7/72) 

07247000 
Poteau River 203 2/39 9/84 32,200 0 214 
at Cauthron, AR (5/60) 

07249400 
James Fork 147 4/58 9/84 30,000 0 129 
near Hackett, AR (5/68) 

07250000 
Let Creek 426 10/50 9/84 80,600 0 
near Van Buren, AR (5/60) 

07250550 
Arkansas River at Dam 13 150,547 10/27 10/84 850,000 0 30,790 
near Van Buren, AR (5/43) (2/81) 

07252000 
Mulberry River 373 5/38 9/84 70,200 0 531 
near Mulberry, AR (4/64) 

07255000 
SiJanile Creek 104 1955 4/70 10,100 0 95 
at Caulksville, AR (5/61) 

07256500 
Spadra Creek 61 1953 9/70 15,300 0 71 
at Clarksville, AR (4/57) 

07257006 
Big Piney Creek 274 10/SO 10/84 U1,000 0 399 
near Dover, AR (12/82) 

07258500 
Petit Jean River 241 11/38 9/84 43,200 0 246 
near Booneville '. AR (4/39) (10/78) 

07260000 
IMtch Creek 61 1955 4/70 24,500 0 90 
at lIaltreak, AR (7/69) 

20 



TABLE 3-1 S'I'REM!F!O.I GAGING S1'ATICN DATA (cant.) 

DRAINAGE DISCHARGES FCR POOOD OF RDXIRD 
USGS GAGING S1'ATICfl AREA S'l'RD.IIFl.CM PmIOD I1l\XIJ1llM I!lNIlIlt! AVERAGE 
!U!I!ffi AND lJXATICfl (SQ. III) OF RDXIRD CFS AND (DATE) 

07260500 
Petit Jean River 764 6/16 9/84 70,800 0 801 
at Danville, AR (4139) 

07261000 
Cadran creek 169 10/54 10/84 24,200 0 283 
near Guy, AR (12/82) 

01261500 
Fourche LaFave River 410 2/39 9/84 162,000 0 528 
near Gravely, AR (12/82) 

07263000 
South Fourche LaFave River 210 5/41 9/84 94,000 0 292 
near Hollis, AR (12/82) 

01263450 
Arkansas River at Murray !Jxk 158,030 9/27 9/84 536,000 14 40,270 
and Dam, Little Rock, AR (5/43) (10118) 
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'V.BI..E ]-2 ~ !Ufl'BL'i DISCHARGES AT SEl.lrI'D) Q.CI}C sr...'I1ctlS 

IlWlIAGE 
USGS G;.Gm; STA1"Ia{ .IRFll mE>Ml'\£III PIlUClD 
~ ~ u::o.'I1a:1 (SQ. :<I. ) or RlX:IlID OCT IJ:J/ mx: J>N F!Il 1m. APR :1I\Y JUN JULy ;.u:; 3E?r 

01135SOQ. 
nint creek 14 1969 - s< 9.S 16 14 12 13 13 JIl 14 16 3.0 5.3 7.9 
at Sprl.nqtCMl. AA 

07196900 
8aroo Fork 46 1959 - 84 20 >4 17· 10 69 71 64 27 18 4.0 16 
at Dutch i'!.i1l..s, AR 

07247000 
Poteau River JIll 1940 - 34 56 145 251 254 152 416 360 440 165 66 7.9 39 
at cauthron. AR 

072A9400 
James Fork 147 1959 - 84 56 119 177 111 167 266 209 zag Sl 12 19 
near Hackett, AR 

07250000 
tv ~ Creek 1931-31 ; 1951-34 195 417 .51 475 626 961 989 918 43. 140 49 160 
tv near Van Buren, AA 

07250550 
Arkansas Ri ve:r at DIll. 13 150.547 1970 - 84 19.0JO 34,530 27 .180 21,820 27.l8O .5.840 52.240 55.630 54.490 26.430 11,930 12.-160 
near Van Buren, AR 

07252000 
~River l7J 1939 - 84 146 448 m 571 819 1.0<16 1.105 1.001 408 129 73 
near illlberry, AR 

07255000 
SUaoil~ Creek 104 1955 - 69 28 68 108 88 124 197 163 234 60 15 16 
at Caulltsville. J.R. 

01:56500 
Spadra Creek 61 1953 - 70 13 43 68 75 112 145 161 151 45 19 16 SA 
at Clarksville. AR 

07257000 
Biq Piney Creel< 274 1951 - 84 100 361 514 376 591 S<7 875 708 251 12 42 59 
near [):::)ver , AR 

07258\00 
Petit Jean River 241 1940 - 84 63 ls1 :78 2'36 398 \20 446 491 145 67 l' 47 
neu Booneville. AA 

SClJRCE: USGS streamflOW' records. 



mLE 3-2 :1DN l'OII'HLY OISOIAAGES ;'T SEW:."I1ll ~ mncws (coot.) 

DRAI:l1iGE 
USGS G1.GIJC S'lATICll = ~P!lUOD 

'1IlMBtR :.ND ux:mCll IS). lit.) OF llEI:OOl OCT I«N DII: JMI rnl MAR APR Mr.y JtJN JULy ALC SEPT 

07260000 
MchCreeJc 61 1~46 - 1'5 24 71 ll5 133 152 194 186 168 42 33 11 10 
at J.1altreak. AR 

07260500 
Petit Jean River 764 1948 - 84 III 408 890 951 1247 1514 1116 1426 737 373 23. 1:9 
at Danville. i\R 

N 07261000 
w cadroo Creelc 169 1955 - 84 57 246 ill 352 447 589 498 443 174 50 60 78 

near Guy, AR 

07261500 
F'OJrChe LaFave River 410 1940 - S4 146 179 641 636 370 1095 960 980 373 118 45 91 
near Gravelly, AR 

07263000 
Sooth Foorche LaFave iti vel' 210 1942 - 84 57 190 421 408 498 658 520 459 158 48 17 
near Ii:lllis. AR 

07263450 
Arkansas River at ttlrray Lock ISS,030 1970 - 84 20 ,190 41670 42,580 31,370 39, 4)0 63,020 70 , 300 69,310 63.2..."'0 28,180 12,290 1.3 ,89Q 
aM Dam, Little Rock. AR 

sooaCE: USGS streamflcw rec:ord.s. 



STREAM FLOW CHARACTERISTICS 

Distribution of streamflow is dependent upon climate, physiography, 
geology, and land use in the basin. Basins where these conditions are similar 
may have similar streamflow characteristics. Generally, the distribution of 
high flows is governed lar~ely by the climate, the physiography, and the plant 
cover of the basin. The dlstribution of low flows is controlled mainly by the 
basin geology. The variability is reduced by storage, either on the surface 
or in the ground. 

In the Arkansas River Basin, streamflow is generally highest during 
~ovember through June because of the large amount of precipitation during this 
period. Similarly, streamflow is generally lowest during July through October 
due to a decrease in precipitation and an increase in evapotranspiration that 
occurs during the growing season. Mean monthly discharges at selected gaging 
stations are shown in Table 3-2. Streamflow variability is shown in more 
detail by the streamflow distribution graphs in Figures 3-2a through 3-2f. 

There are several streams in the Arkansas River Basin which are regulated 
by dams. Some of the regulated streams are the Arkansas River, Petit Jean 
River, Muddy Fork of the Illinois River, Little Clear Creek, Little Mulberry 
Creek, Galla Creek, Ouachita Creek, Tupelo Bayou, West Fork Point Remove 
Creek, East Fork Point Remover Creek, Fourche LaFave River Upper Poteau 
River, Sixmile Creek, Cypress Creek (Conway County), Maumeile River, and Flat 
Rock Creek (Sebastian County). 

Duration of flow for selected streams is listed in Table 3-3. The table 
shows that only the streams with larger drainage have flows a large percentage 
of the time. 

A geologic feature which impacts streamflow is faults. A USGS study 
(Freiwald, 1987) found that faults can alter flows in a stream. The fault 
provides an access for groundwater to exit from an aquifer to the stream or 
for surface water to enter an aquifer depending on the surface elevations of 
the two sources. The exact effect of faults on streamflow can not be 
determined unless a detailed study is made of a stream (Freiwald, 1987). 

Streamflow variability at several selected sites in the Arkansas River 
Basin, illustrated in Figures 3-2a through 3-2f, shows that the annual 
discharge is below average more times than the annual discharge exceeds the 
average. 

Low Flow Characteristics 

In the Arkansas River Basin, minimum streamflows generally occur during 
July through October of each year. Management and development of surface 
water supplies depend on the rate of sustained streamflow during these dry 
peri ods. Indi ces generally used to defi ne low flow characteri sti cs of streams 
are the lowest mean discharges for seven consecutive days having recurrence 
intervals of 2 and 10 years. For simplicity, these indices are referred to as 
the 7-day Q2 (7Q2) and 7-day QI0 (7QI0) discharges, respectively. These 
discharges are taken from a frequency curve of annual values of the lowest 
mean discharge for seven consecutive days. Low flow characteristics of 
selected streams are shown in Table 3-4. The 7Q2 and 7QIO discharges per 
square mile are also shown in Table 3-4 for comparison purposes. The 7Q2 and 
7QIO values were determined using U. S. Geological Survey streamflow data and 
the log Pearson Type III probability distribution (Riggs, 1972). A computer 
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Figure .3-20 Streamfl ow Distribution Graph 
Baron F ork at D utch Mil ls, Arkansas 
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Figure .3 - 2b Streamflow Distribution Graph 
Poteau Ri v er at Ca uthran, Arkansas 
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Figure 3-2c Streamflow Distribution Graph 
Arkansas River near Van Buren. Arkansas 
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Figure 3 - 2e Streamflow Distribution Graph 
S o uth Fourc he LaFave near Hollis, Arkansas 

Peri od of Record 1942 1 984 

.; 
~. ,,<;>r> "\I--.RII 
c 
~; 

''3 

100 . 

19 4-2 

LEGEND 

annua l 

II I 
' 9(';;:- "197' 1?·9 :? 

water year 
SOLIRer 1,15 Geologi c al S tJ'v~)' Slr~o,.,.,flo"'" Doto 

--- _._._----_ ._--_. __ .. -_ ._---_._-- - ---, 

Figure 3-2f Streamflow Distribution Graph 
Arkansas Ri ver near Little Ro c k, Arkansas 
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TABLE 3-4 LOll . F!.I:M a=cmuSTICS 

DRAINAGE . 
USGS GAGING STATICN AREA S'I'REI\I!FLCN\ PERIOD 7Q2 7Q2/SQ. III. 7Q10 7Q10/SQ. MI. 
IlUIIllD( AND LOCATICN (SQ. MI.) OF RECaID (cts) (ctsm) (etsl (ctsm) 

07195800 
flint Creek 14 1963 84 2.8 .2 .9 .1 

at Springtown, AR 

07196900 
Baron Fork 46 1960 84 .3 .006 0 0 

at [XJtch Mills, AR 

07247000 
Poteau River 203 1941 84 .2 .001 0 0 

at Cauthron, AR 

07249400 
James Fork 147 1960 9/84 .5 .003 0 0 

near Hackett, AR 

07250000 
Lee Creek 426 1932-37 ; 1952-84 .5 .001 0 0 

near Van Bw-en, AR 

07250550 
Arkansas River at Dam 13 150,547 1971 84 1882 .012 630 .004 

near Van Buren, AR 

07252000 
Mulberry River 373 1940 84 1.2 .003 0 0 

near Mulberry, AR 

07255000 
SiJ<rnile Creek 104 1956 69 0 0 0 0 

at caul~.sville, AR 

07256500 
Spadra Creek 61 1954 70 1.5 .024 0 0 

at Clarksville, AR 

07257000 
Big Piney Creek 274 1952 84 .9 .003 0 0 
near D:::wer I AR 

07258500 
Petit Jean River 241 1941 84 <0.1 0 0 0 

near Booneville, AR 

07260000 
[XJtch Creek 61 1947 75 0 0 0 0 

at lIaltreak, AR 
SCURCE: USGS Streamflow records. 
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'ruLE 3-4 LaI FtJ:N CllARAcrnumcs (cont.) 

mAlNAGE 
USGS Gi\Gm; S"rATIW AREA smEAl1FI.CN PflUOll 7Q2 7Q2/f!IJ. MI . 7Q10 7Q10/f!IJ. MI . 
I«J!IBD( AND lJ:x:ATIW (f!IJ. III.) OF RWlID (cts) (ctsm) (cts) (ctsm) 

07260500 
Petit Jean River 764 1949 84 7.2 .009 1.9 .002 
at Danville, AR 

07261000 
Cadroo Creel< 169 1956 84 .3 .002 0 0 
near Guy, AR 

07261500 
Fourche LaFave River 410 1941 84 .9 .002 0 0 
near Gravelly, AR 

07263000 
South Fourche LaFave River 210 1943 84 <0.1 ° ° ° near Hollis, AR 

07263450 
Arkansas River at Murray l.ock 158,030 1971 84 2685 .017 684 .004 

and Dam, Little Rock, AR 
SOORCE: USGS Streamflow records. 
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program mathematically fits the frequency curve to the discharge data, and the 
702 and 7QIO values are then taken from the curve generated by the program. 
If a stream is dry during any part of the year, however, this procedure is not 
directly applicable and a graphical solution for determining the low flow 
characteristics must be used. 

It should be noted that extrapolation of the 7Q2 and 7QIO indices in 
Table 3-4 to other reaches on the streams or to other streams in the basin can 
be particularly dangerous if made without knowledge of the basin 
characteristics and without knowledge of the effects of man-made practices. 
For example, the diversion of water at many locations along a stream affects 
the low-flow characteristics throughout much of the stream reach. Also, the 
effects could be different if there are several large industrial and municipal 
effluent dischargers along a stream. 

Table 3-4 shows that only two of the gaged streams at the gage 
originating in the Arkansas River Basin have a 7QIO greater than zero. Flint 
Creek has a 7QIO of 0.9 cfs which is due to the geology of the drainage area. 
The Petit Jean River at Danville has a 7QIO of 1.9 cfs which is due to the 
stream being regulated by Blue Mountain Dam and the large drainage area 764 
square mi 1 es. 

INSTREAM FLO~ 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" (U.S. Bureau of 
Land Management, 1979). Instream flow requirements are established at a level 
at which the flow regime best meets the individual and collective instream 
uses and off-stream withdrawals of water. Instream uses of water include 
navigation, recreation, fisheries, riparian vegetation, aesthetics, and 
hydropower. Off-'stream water withdrawals incl ude uses such as i rrigat i on, 
municipal and industrial water supplies, and cooling water. 

Section 2 of Act 1051 of 1985 requires the Arkansas Soil and ~ater 
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 
lndustry, agriculture, and public water supply. Determination of the amount 
of water required to satisfy instream needs in the Arkansas River 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 other agencies such as 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 in order 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 
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place. The information compiled in the following instream flow requirements 
sections pertains to this first approach. The second approach was to quantify 
the amount of water necessary to satisfy minimum instream flow requirements in 
order to determine the streamflow available for use within the basin. This 
second approach is described in more detail in the minimum streamflow section 
of thi s report. 

Water Quality Requirements 

One of the most important factors influencing,the concentration of 
dissolved solids in streamflow is the volume of water available for dilution. 
The 7QIO low-flow characteristic is the criterion used by the Arkansas 
Department of Pollution Control and Ecology (ADPC&E) in determining the 
permissible rate of waste disposal into a given stream. The ADPC&E monitors 
water-quality conditions in streams meeting or e~ceeding the 7QIO discharge. 
The ADPC&E monitors point source discharges in streams when flows are less 
than the 7QIO di scharge and requires concentrattons of certain poll utants to 
be maintained below critical levels. 

Sufficient water is not available at times during the year to dilute the 
effluent discharges; therefore, streamflow water quality may not meet the 
qual ity standards during all times of the year. There are several streams 
listed in Table 3-4 which have a 7QIO of zero. With this Situation, discharge 
of wastes into streams have been limited about 10 percent of the time. 

Regulated streams are examined individually by ADPC&E to determine' 
instreamflow requirements for water quality. Streamflow records which 
represent the existing pattern of regulation were used in the determination of 
the 7QIO. If significant changes are made in the method of reservoir 
regulation in the Arkansas River Basin

i 
the 7QIO values ' should be recomputed. 

A list of modified streams is in the F ow Characteristics Section of this 
report. 

Fish and Wildlife Requirements 

Instream flow requirements for maintenance of fish and wildlife 
populations in the Arkansas River Basin are based on an unpublished Arkansas 
Game and Fish Commission report (Filipek, et. al., 1986). According to this 
report, several methods are presently 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 (1975) 
developed a method (sometimes referred to as the "Montana Method") which 
utilizes historic hydrologic records to estimate instream flow . requirements 
for fish and other aquatic life . Results of Tennant's comprehensive study 
showed that: (I) 10% of the average annual streamflow is the minimum flow 
recol1l1lended for short-term survival of most aquatic forms, (2) 30% of the 
average annual streamflow is recommended to sustain 'a good .survival habitat, 
and (3) 60% of the average annual streamflow is recoimlended to provide 

33 



excellent to outstanding habitat for most aquatic life forms. Tennant also 
suggested that the flow regimens should be altered to fit different hydrologic 
cycles or to coincide with vital periods of the life cycle of fish. 

Filipek and others (1986) have developed a new method (termed the 
"Arkansas Method") which utilizes some of Tennant's basic pnnciples. 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. Table 3-5 describes the three physical/biological seasons used in the 
"Arkansas Method" and the flow recommended for maintenance of fisheries during 
each season. The instream flow requirements, as determined by the Arkansas 
Method, are those ttlat apply to fish populations only. The "Arkansas 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 streamflow data from the U. S. 
Geological Survey ~agin~ stations in the Arkansas River Basin. Instream flow 
requirements for flsherles were determined for several selected gaging 
stations and the results are shown in Table 3-5. 

If instream flow reguirements are needed at other ungaged locations on 
the stream and additional information about the basin is not available, the 
following procedure may be used. Mean monthly flQws from the gaging station 
closest to, or most representative of, the point in interest can be adjusted 
based on a ratio of the drainage areas. The Arkansas Method may then be 
applied to' these mean monthly flows to determine the instream flow 
requirements at the point in question. Because there are relatively few 
gaging stations with historic record in the Arkansas River BaSin, this method 
does enable determination of mean monthly discharges and instream flow 
requirements at other pOints. 

According to the report submitted to the Arkansas Soil and Water 
Conservation Commission by Filipek and others (1986), the recommended instream 
requirements as determined by the Arkansas method are "a practical and 
reasonable approach to p,rotecting the state's fish, wildlife and other 
environmental resources' (Filipek et al, 1986). Therefore, to protect stream 
fisheries and to satisfy water needs for fish and wildlife in the Arkansas 
River Basin, the instream flow requirements as previously described for 
streams in this basin represent an amount of water that is unavailable for 
interbasin transfer. 

NaVigation Reguirements 

Streams in the Arkansas River Basin that are recognized by either state 
and/or Federal agencies as being partially or entirely navigable are the 
Arkansas River, Fourche Creek, Fourche LaFave River, Big Maumelle River, Petit 
Jean River, Little Maumelle River, Mulberry River, Illinois Bayou, Cadron 
River, and Plum Bayou. Most streams do not have a minimum flow requirement in 
order to maintain navigation. Also, the boating use of these streams, except 
for the Arkansas River, is limited to small recreational watercraft. 

The Arkansas River is the only Federally maintained navigation system in 
the Arkansas River Basin. The entire Arkansas River navigation system 
stretches from the Mississippi River to Catossa, Oklahoma. Within the State 
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Table 3-5 Description of Physical/Biolc:¢cal Seasons in the Arkansas Metb:xl. of Instream Flow C:\lantification 

TimE of Year 

l'bysical/ Biological 
Pt M invol \"Ed 

LW.tinq Flctors 

Novaaber thru March 

60\ of the !1ean !tm.thly FlQlll' 

Clean and Redlarge 

Hi9b a\wage ft:nthly nOW'S . 
low vater !;:gperatures. 

High disso1ved ar.yqen content. 

nushing' of acomW.ated sediment 
aDd cle.aning out of septic wastes. 

Spalming areas ::leaned and rebuilt 
by gravel and other substrate 
brought downriver by high flCMS. 

Recharoe of qrooOOwater aouifers. 

Reduced flows at this tine of 
year cause: decrease in benthie 
produ~ioo due to a.co.a1l.ated 
sellment 00 subsaate. 

~ in fish spawninq 
habitat due to reduced flushing. 

SCllRCt: Fi.lipe}~, et al, 1985 

April thru June 

70\ of the Mean Iblthly Flow 

Ki9b average Dllthly flows. 
Increasiog (preferred) tellpttatures. 
Kigb dissolved axwen a::ntent. 

Ri¢l flows and increasing water 
t~ratures spur spawnin1 
r~ in fish to spawn: 
1) in channel 2) in o-..wbank area 
or J) up:-iver after migration. 

FeEdiDg activated by high sprinq 
flows. 

Reduce:! flows at this tift: of 
year cause: d€crease in spawni.nq 
egg and fry survival and overall 
reproductive success of iD;ortant 
$}Xlrt and ~ fish. 

Weak year classes:Of i.mport.aDt: 
sport , CXDJercial , oon-q;me and 
threatened fish species. 

.My Tbru October 

50\ of the Mean ltnthly now 
or the MediaD n:mthly Flow, 

lIhiehever is Gt"eate: 

Prcx1uction 

Low ~ III:Ilthly flDws. 
HiGh 'ft.ter ~atures. 

High water teqperatures increase 
p:-Uary. sea:mdary and tertiary 
proouetion. 

low flaws a:ncentrate prmators 
(fish) with prey (invertebrates, 
forage fish). 

Reduced flCllrS at this t~ of 
year cause: water tE!!f:PeI"atures 
to inc::re.ase , decreasing survival 
of certain fish species. 

Decrease in wetted substrate and 
tberefore decrease in algae. 
rnacro:tnVertebrates. 

Decrease in dissol1ted oxygen due 
to bi.gher . mer testperatures; 
fish Jtills. 

ll\Crease o::ccentration of pollutant 
and sediment in vater. 

Additiooal decrease in gromiwater 
table. 



=3-0 ImlllLY FISH J\ND = R.EJ;mRmNl'S "'" = GAGIJ«; STATIlJOS 

oo.IJIAGE 
USGS Gl!.GD«; S"I'ATI<fi I!REA FISH AND WIIDLIFE ImlllLY ruJ1 RB;mRDIDn'S (ets) 
NtJmn!. lIND l.CO.TIDf (SQ. >II.) OCT "'" 00:; Jl>Jl ffil MAR APR """ JU< JULy AU; SEPT 

07195800 
runt er.ek 14 4.9 9.8 8.4 7.2 7.S 11 14 9.8 11 4 2.9 4 
at SpringtCMn, AR 

07196900 
Barm Fork 46 10 26 22 18 26 50 45 19 9 2 8 
at IXltch Kills, AR 

07247000 
Poteau River 203 28 87 151 152 ill 250 252 J08 116 JJ 15 20 
at cauthrm, AR 

07249400 
J;sroes Fork 147 28 71 106 67 100 160 146 202 58 20 6 10 
near Hackett, AR 

07250000 
lee CreeIt 426 98 250 272 2S5 376 5n 692 657 304 70 25 80 w 
near Van Buren, '" 0-

07250550 
Arkansas Rivera t Dam 13 150,547 9515 20718 16308 13092 16428 27504 36568 68941 30143 13215 6190 62)0 
near Van Buren, AP. 

07252000 
l\ulbeny Ri_ 373 73 269 JJJ 344 49l 628 n4 701 286 64 37 48 

near l!ulberry, '" 

07255000 
Sixmile Creek 104 14 65 53 74 118 114 164 42 132 58 44 
at caulksville, '" 
07256500 
$padra CreeIt 61 6.5 45 67 87 ill 106 32 9.5 8 4,2 
at Clarksv.i.11e, AR 

07257000 
Biq Piney Creek m 50 217 308 226 356 508 612 496 m 36 23 30 
near J)JVer. J.R 

07258500 
Petit Jean River 241 31 110 167 m 239 Jl2 312 344 102 14 17 
neaL Bccnevi.l1e, '" 
07260000 
[)Jtch Creek 61 12 43 69 80 91 116 130 1lB 11 :'.5 5 
at l.IaltreaJ:. '" 



1'ABLEJ-6 lIJtIllLy FISH 1IIID IIIUlLII1; R!I;IJIRIltIIII !'at SIUrml GIIGlI«; Sl'A7'ICIIS (coot. I 

~ = GIIGlI«; m'fIQt ARD. FISH 1IIID IIIUlLII1; IDIrIILY FIDI RIQJIJUl<!NrS (dsl 
rumllt 1IIID LOClTml (SQ. m.1 ocr Ir]I m: JnI !llI 11M APR !!AY JIll JULY AlJ:; SIPr 

0726<)500 
Mit Jean Rivor 764 66 245 SJ4 511 748 9Q8 928 9'18 551 187 U7 65 
at Danville. All 

07261000 
C3dral CAeIt 169 29 148 248 21l 268 ~ J49 310 122 as 30 
DOll" Guy. AI. 

07Z61500 
It;qdJe Lahv. Rivw (10 73 21!1 385 J8Z 522 647 m 686 261 69 22 
cear Gravelly, AI. 

0726JOOO 
Srutb Foord>o LeF .... Ri_ 210 29 114 ZS3 245 2'!9 395 364 314 U1 24 19 J2 

w cear Ibllis, AR ...., 

07263450 
Ar"",""", Ri .... at ~ Lock 158,030 1009S 25002 25548 18822 23646 31UU 49210 48867 44254 14090 6655 6945 
and IJaa, Little RIxlt, AR 

~: US Geological sun.y StnallfJcw Dlta 



of-Arkansas, a series of twelve locks and dams have been constructed to 
provide a nine foot navigation channel from the Mississippi River to the 
Arkansas-Oklahoma state line. 

The discharge to maintain naYi~ation on the Arkansas River is currently 
quantified by the Little Rock Distrlct, U.S. Army Corps of Engineers to be 
3,000 cubic feet per second (File Data). The original desi~n of the 
navigation system required only flow to offset lockage requlrements, seepage, 
and evapotranspiration, but additional flow is now needed to offset dam 
leakage in the system and limitations in controlling navigation pool levels. 

For more information on the operation of the Arkansas River Navigation 
System see the Reservoir Regulation Section later in this chapter. 

Interstate Compact Requirements 

An interstate compact has been negotiated and signed by the states of 
Oklahoma and Arkansas. The area involved is: "the Arkansas River Basin 
immediately below the confluence of the Grand-Neosho River with the Arkansas 
River near Muskogee, Oklahoma, to a point immediately below the confluence of 
Lee Creek with the Arkansas River near Van Buren, Arkansas, together with the 

-drainage basin of Spavinaw Creek in Arkansas, but excludin~ that portion of 
the drainage basin of the Canadian River above Eufaula Dam (Arkansas River 
Compact) (See,Figure 3-3). 

As stated in Article I of the compact the purposes of the agreement are: 

A. To promote interstate comity between the States of Arkansas and 
Oklahoma; 

B. To provide for an equitable apportionment of the waters of the 
Arkansas River between the States of Arkansas and Oklahoma and to promote 
the orderly development thereof; 

C. To provide an agency for administering the water apportionment agreed 
to herein; 

D. To encourage the maintenance of an active pollution abatement program 
in each of the two States and to seek the further reduction of both 
natural and manmade pollution in the waters of the Arkansas River Basin; 
and 

E. To facilitate the cooperation of the water administration agencies of 
the States of Arkansas and Oklahoma in the total development and 
management of the water resources of the Arkansas River Basin. 

Apportionment of the waters of the Arkansas River Basin is defined in 
Article IV (Arkansas River Compact). The Article states: 

A. The State of Arkansas shall have the right to develop and use the 
waters of the Spavinaw Creek Sub-basin subject to the limitation that the 
annual yield shall not be depleted by more than fifty percent (50%). 
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B. The State of Arkansas shall have the right to develop and use the 
waters of the Illinois River Sub-basin subject to the limitation that the 
annual yield shall not be depleted by more than sixty percent (60%). 

C. The State of Arkansas shall have the right to develop and use all 
waters originating within the Lee Creek Sub-basin in the State of 
Arkansas, or the equivalent thereof. 

D. The State of Oklahoma shall have the right to develop and use all 
waters originating within the Lee Creek Sub-basin in the State of 
Oklahoma, ' or the equivalent thereof. 

E. The State of Arkansas shall have the right to develop and use the 
waters of the Poteau River Sub-basin subject to the limitation that the 
annual yield shall not be depleted by more than sixty percent (60%) . 

F. The State of Oklahoma shall have the right to develop and use the 
waters of the Arkansas River Sub-basin subject to the limitation that the 
annual yield shall not be depleted by more than sixty percent (60%). 

The annual yield of the interstate compact areas are to be determined by 
December 31 of each year. The Arkansas District of the Water Resources 
Division of the U.S. Geological Survey in cooperation with the Arkansas Soil 
and Water Conservation Commission computes the annual yield and deficiency of 
the subbasins. 

The interstate compact flows are computed on an annual basis. If 
depletion of the flows is greater than that specified in the compact , steps 
shall be taken to assure that 60 percent of the current runoff be delivered to 
the downstream state (Arkansas River Compact). Table 3-7 lists the estimated 
interstate flow requirement based on mean annual flows. Also, Table 3-7 is 
based on the assumption that the flow of no stream will be significantly 
diverted. Depletion or accretions are not considered. 

TABLE 3-7 Arkansas -Oklahoma Arkansas River Compact 
Estimated Annual Depletion Allowances 

Mean Annual Estimated 
Subbasin Depletion Flow Flow Requirement 

(percent) - -- --- - ---- cfs -------------

Sfavinaw Cr . 50 108 54 
I linois River 60 688 275 

Flint Creek 
at sprin~town 60 13 5 

Barren For 
at Dutch Hills 60 37 15 

Lee Creek 100 546 0 
Poteau River 60 527 211 

James Fork nr Hackett 60 129 52 
Poteau River at Cauthron 60 214 86 

Arkansas River 60 21,597 8,639 
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Aquifer Recharge Requirements 

Bedinger, et. a1. (1963) estimated that the Arkansas River alluvial 
aquifer recharged at a rate of 10 inches per year or 130 mgd. The majority of 
recharge is attributed to rainfall. In addition, Bedinger, et. a1. stated 
that during periods of high water in the Arkansas River there is water flow 
into the aquifer. 

At the cities of Dardanelle and Ozark during 1960, it was determined that 
the cities' ~roundwater wells had reversed the aquifer's hydraulic gradient 
and were indlrect1y pumping water from the Arkansas River (Bedinger, et. a1., 
1963). Since 1960, Ozark has changed to surface water sources for municipal 
water supply. ' 

Usually recharge has occurred before runoff enters the basin's principle 
stream system. The allocating of additional stream flows will not add ~reat1y 
to the Arkansas River alluvium aquifer's water volume. Only during Rerlods of 
high withdrawals from wells adjacent to the Arkansas River will the flow in 
the Arkansas River contribute to the groundwater supply, 

An area of the Arkansas River Basin where groundwater recharge is 
especially important is the portion of the basin downstream of Little Rock. 
This area relies heavily on groundwater for agricultural and industrial 
purposes. Aquifer recharge from the Arkansas River decreases the farther 
downstream from Little Rock due the finer soil particles formin~ the channel. 
From an analysis of spr'ing 1959 piezometric data, it was determlned that the 
Arkansas River recharge the alluvial aquifer in Lincoln County at the rate of 
1 mgd and the alluvial aquifer in Arkansas County at the rate of 8 mgd. From 
an analysis of fall 1959 piezometric data, it was determined that the Arkansas 
River recharge the alluvial aquifer in Lincoln County at the rate of 2 mgd and 
the alluvial aquifer in Arkansas County at the rate of 10 mgd (Bedinger and 
Jeffery, 1964). 

Even though the information presented previously shows the Arkansas River 
to be a source of aquifer recharge, the river is also a gaining stream or 
outlet for aquifer discharge. Piezometric maps prepared by the U.S. 
Geological Survery have verified this to be true (Bedinger and Jeffery, 1964). 

Riparian Use Requirements 

The Arkansas Soil and Water Conservation Commission (AS&WCC) is required 
by Section 2 of Act 1051 of 1985 to determine riparian water needs of public 
water supplies, industry, and agriculture. Riparian water use has been 
registered with the AS&WCC since empowered by Arkansas Act 180 of 1957 . In 
]984, reported surface water use totalled approximately 1.04 million acre-feet 
of water in the Arkansas River Basin as determined from Arkansas Soil and 
Water Conservation Commission's records of registered diversions. Table 3-7 
sho~ls the amount of water diverted for the di fferent uses representing the 
current riparian needs in the Arkansas River Basin. These quantities are 
probably low as it i s difficult to monitor both the number- of water users and 
quant ity used . 
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TABLE 3-8 

1984 ARKANSAS RIVER RIPARIAN WATER USE 

Purpose 

Irrigation 
Industrial 
Power (cooling) 
Municipal 
Miscellaneous 
Total 

Source: 

Quant ity 
(acre-feet) 

32,292 
8,030 

966,169 
38,112 

99 
1,044,710 

AS&WCC Fil e Data 

The amount of water diverted from the major streams was not determined 
for the Arkansas River Basin 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. Since 
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 chan~ing needs. Projected riparian water needs are accounted for in 
water use proJections for irrigation, industry, power (cooling), hydropower, 
and public water supplies. 

Aesthetic Requirements 

Water based recreation is an important use of water in the Arkansas River 
Basin. There are many streams which, at times, 
have adequate flows to provide canoeists with favorable conditions. Fishermen 
are attracted to the many high quality "fishin' holes" that are available. 
Along the Arkansas River, the Corps of Engineers have developed many parks and 
campgrounds. 
State agencies have also developed many recreational areas within the basin. 

Canoeists prefer the higher spring flows. Increased withdrawals in the 
springtime could adversely effect canoeists. The flow required by canoeists 
depends upon the canoeists' experience and daring. Determination of other 
instream flow requirements, especially fish and wildlife requirements have 
indirectly quantified the water needs for recreation .. 

Several streams in the Arkansas River Basin have special designations. 
The Mulberry River has been designated scenic by the Arkansas State 
Legislature. Designation of a scenic river is for the purpose of protection 
of natural and scenic beauty, water quality, and fish and wildlife of aquatic 
systems. Bi~ Piney Creek and Cadron Creek are listed in the Arkansas Natural 
and Scenic Rlver System. These special designations do not prohibit existing 
and future water withdrawals from designated scenic rivers. Instream flow 
reguirements which have been established for water quality and fish and 
wildlife should protect the natural character of the streams in the basin. 
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In addition, there are 41 species in the Arkansas River Basin which are . 
considered to threatened or endangered by federal and/or state concerns. The 
list, as furnished by the Arkansas Natural Heritage Commission, is as follows: 

Anodonta suborbiculata 
Amblyopsis rosae 
Ambystoma annulatum 
Caecidotea ancyla 
Cambarus causeyi 
Cemophora coccinea copei 
Danella provonshai 
Etheostoma cragini 
Etheostoma microperca 
Eurycea tynerensis 
Gomphus ozarkensis 
Heterodon nasicus gloydi 
Hiodon alosoides 
Hyla avivoca avivoca 
Lampropeltis triangulum amaura 
Lirceus bicuspidatus 
Mesodon cl enchi 
Mesodon magazinensis 
Moxostoma macrolepidotum 
Nerodia cyclopion cyclopion 
Notropis camurus 
Paravitrea aulacogyra 
Percina phoxocephala 
Phenacobius mirabilis 
Plethodon fourchensis 
Plethodon ouachitae 
Plethodon serratus 
Polyodon spathula 
Pseudosinella dubia 
Pseudacris streckeri streckeri 
Rana areolata circulosa 
Rana sylvatica 
Regina grahamii 
Regina rigida sinicola 
Regina septemvittata 
Rimulincola divalis 
Scaphiopus holbrookii hurterii 
Sternotherus carinatus 
Stygobromus elatus 
Stygobromus ozarkensis 
Terrapene ornata ornata 

flat floater 
Ozark cavefish LT 
ringed salamander 
isopod 
crayfi sh 
Northern scarlet snake 
mayfly 
Arkansas darter 
1 east darter 
Oklahoma salamander C2 
Ozark clubtail dragonfly 
dusty hognose snake 
goldeye 
bird-voiced tree frog 
Louisiana milk snake 
isopod 
calico rock oval C2 
Magazine Mountain shagreen C2 
short head red horse 
green water snake 
bluntface shiner 
striate supercoil 
slenderhead darter 
suckermouth minnow 
Fourche Mountain salamander C2 
Rich Mountain salamander 
Ouachita red-backed salamander 
paddlefish 3C 
spri ngtail 
Strecker's chorus frog 
Northern crawfish frog 
wood frog 
Graham's crayfish snake 
gulf crayfish snake 
queen snake 
beetle 
Hurter's spadefoot 
razorback musk turtle 
elevated spring amphipod 
Ozark cave amphipod C2 
ornate box turtle 

LT Listed Threatened; the Fish and Wildlife Service (FWS) has 
listed these species as threatened. 

C2 - Category 2; the FWS states that further biological research 
and field study will be necessary in order to determine if 
these species'should be listed as threatened or endangered. 

3C - These specie~ have been reviewed by the FWS and the 
determination 'has been made that special designation is not warranted. 
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These species would be adversely impacted by low flow. since, they depend on 
surface water for their existence . All uses of surface ~ater should be 
managed so that the negative affects on the species are minimized. 

MINIMUM STREAMFLOW 

Section 2 of Act 1051 of 1985 requires the Arkansas Soil and Water 
Conservation Commission to establ ish minimum streamfl ows. Mi nimum streamflow 
is defined as the lowest daily mean discharge that wil l sat isfy minimum 
instream flow requi rements. Mi nimum streamfl ows are est abli shed for the 
purpose of protecting all instream f l ow needs duri ng l ow-fl ow conditi ons which 
may oc.cur naturally or during periods of signifi cant water withdrawal from the 
streams. The minimum streamfl ow represents t he point belol1 wh ich some 
instream f low need will not be met . Th is could be the instream flow 
requirements for water quality. f i sh and wi ldl ife. navi gati on, interstat e 
compact. aquifer recharge. ripar ian. or aesthetics. The minimum flow does not 
represent a target level or a fl ow th at can be consistently maintained in a 
stream either seasonally or annual ly. Before the flow in a stream reaches the 
minimum flow, allocation of water ba sed on t he est abl ishment of water use 
priorities shoultf, be i n effect which would ma inta in st reamflow at or above the 
established minimum discharge. When comparing t he var ious recommendations for 
instream flow requ irements, it was noted that t he f ish and wildlife 
recommendations at certain poi nt s were greater t han some of the U.S. 
Geological Survey measured low flows . The flows recommended by the Arkansas 
Method are viewed as representi ng desi rable condit ions and not minimum 
instream flow needs. 

The fish and wildlife requ irement equal s or exceeds the daily medi an flow 
at the four selected sites in Figure 3-3 with in the Arkansas River Basi n. 
Figures 3-3b and 3-3c are graphs of st reams without base flO\~. Fi~ure s 3-3a 
and 3-3d have higher base flows due to geology and drainage area Slze , 
respectively . From these graphs , it is evident that the fish and wil dl ife 
recommendation did not provi de for any excess fl ow. 

In an attempt to define a more realistic stream f low , a revised fish and 
wildlife minimum was determi ned . As previously stated in the Instream Flow 
Requirements section, Tennant (1975) concluded from his study that 10 percent 
of the average annual streamflow 15 the llIinimum n 1 required for short- term 
survival of most aquatic life fo rms . Analysi s of stream flow records for 
unregulated streams in the Arkansas River Bas in showed that 10 percent of the 
average annual discharge was frequently higher than the daily median discharge 
during the summer months. (See Figures 3-3a through 3-3d.l High streamfl ows 
that generally occur during January through May increase the average annual 
discharge which causes the flow recOlTl1lended by Tennant for short -term surv ival 
to exceed streamflow during the low- flow season. 

To account for the seasonal variability of streamflow in the basin. the 
year was divided into three seasons as identified in the Arkansas Method 
(Filipek et al, 1985) . The seasons are based on physical processes that occur 
1n the stream and the critical l ife stages of the fish and other aquatic 
organisms inhabiting the stream . The minimum instream flow requirements for 
fish and wildlife were established by taking 10 percent of the average 
seasonal flows. 
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AND SELECTED INSTREAM FLOWS REQUIRED FOR FISH AND 
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In addition to requirements for fish and wildlife, instream flow 
requirements for water quality, navigation, interstate compacts, and 
aesthetics were also considered in the determination of minimum streamflows. 
Since 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 were established at gaging station locations and 
are shown in Table 3-9. 

SAFE YiElD 

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, or potentially available, on a dependable basis which 
could be used as a surface water supply. 

To quantify the safe yield of streams in the Arkansas River Basin, the 
jmount of water available on a dependable basis was designated as the 
.jischarge which has been equaled or exceeded 95 percent of the time for the 
wailable period of record. Not all of this flow is actually available for 
use. Minimum streamflow requirements (Table 3-9) which have been established 
for streams and rivers in the Arkansas River Basin and were previously defined 
in this report represent discharge that is not available for use. Therefore, 
the safe yield of a stream or river is defined here as the discharge which can 
be expected 95 percent of the time minus the discharge necessary to maintain 
minimum flow in the stream durin~ the July to October low-flow season. 

Table 3-10 shows the safe Yleld at several selected continuous gaging 
stations in the Arkansas River Basin. The safe yield was computed using mean 
daily flows for the period of record which is representative of current 
streamflow conditions. The instream flow requirement from Table 3-9 was for 
the low flow period of July through September. An analysis of Table 3-10 
indicates there is no dependable flow available in the Arkansas River Basin 
~uring July through October for other uses. 

Table 3-10 indicates that water is not ·available at times during the year 
:n many of the streams. In order to assure the availability of water, a water 
torage structure must be constructed . The size of a water storage structure 

-auld be based on the estimated demand. 

votential for Development 

There is potential for development of surface water resources in the 
Arkansas River Basin. The most desirable water storage impoundment sites are 
in forested areas. There would be opposition from environmentalists who are 
against damming free flowing streams. 

Twenty-five potential sites were identified by the University of Arkansas 
College of Engineering (undated). Potential sites were identified using 
exiting information such as U.S. Geological Survey ma~s and other various 
information. Additional study is needed before any of these sites are 
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'IlBLE 3-9 I!INll1lJi S'mEA!1rulWS IN 'I'IIE ARKANSAS R!'m( BASIN 

USGS GAGED S'OO:A!! IIINlKJM F1.QI AND oovwm«; INS'reEAI'I ~ BY SFASaI 
AND GAGE LOCA'I'IaI 1m - MAR APR - JlH: JULy - c:cr 

FlOll,ds RequireJe)t FlOII,ds Requirenent· FlOll,ds RequirE!lle!lt 

Flint Creek 7.5 Ie 8.5 Ie 3.9 Ie 
at SpringtOllll, AR 

Baroo Fork 18 Ie 22 Ie 5.6 Ie 
at Dutch Kills, AR 

Poteau River 114 Ie 129 Ie 19 Ie 
at Cauthroo, AR 

James Fork 67 Ie 17 Ie 13 Ie 
near Hackett, AR 

Lee Creek 59 F\/ 79 F\/ 14 
near Van Buren, AR 

Arkansas River at DaJb 13 3135 F\/ 3000 N 
near Van Buren, AA 

Mulberry River 69 F\/ 84 F\/ 11 
near Mulberry, AR 

Smdle Creek 12 F\/ 15 28 
at Caullsville, AR 

Spadra Creek 91 F\/ 12 F\/ 1.4 
at Clarksville, AR 

Big Piney Creek F\/ 61 6.8 
near tkJver, AR 

Peti t Jean River 34 36 F\/ 53 F\/ 
near Boa\eville, AR 

Dutch Creek 13 13 F\/ 2 
at lIaltreak, AR 

Petit Jean River 100 F\/ 118 22 
at Danville, AR 

Cadroo Crrel 409 F\/ 37 6 F\/ 
near Guy, AR 

Foorche LaFave River 72 17 F\/ 105 
near Gravelly, AR 

SoJth Foorche LaFave River 44 F\/ 38 52 
near Hollis, AR 

Arkansas River at Murray Lock 4361 6178 3000 N 
aM Dam, Little Rock, AR 

LFm1ID: Ie - Interstate Compact F\/ - Fish and Wildlife N - Navigatioo 
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TABLE 3-10 SAFE YIELD OF STREAMS 

FLOW IN CFS WHICH JUL - OCT 
liAS EQUALED OR MINIMUM SAFE 

USGS GAGED S~EAK EXCEEDED 95 lis STREAMFLOW YIELD 
AND LOCATION OF GAGE OF THE TIME (cfs) (cfs) 

Flint Creek 2.3 3.9 NA 
at Springtown, AR 

Baron Fork .3 5.6 NA 
at Dutch Mills, AR 

Poteau River 0 19 NA 
at Cauthron, AR 

James Fork .3 13 NA 
near Hackett, AR 

Lee Creek .1 14 NA 
near Van Buren, AR 

Arkansas River at Dam 13 930 3000 NA 
near Van Buren, A.R 

Mulberry River .6 11 NA 
near Mulberry, AR 

Sixmile Creek .1 28 NA 
at Caulksville, AR 

Spadra Creek .6 1.4 NA 
at Clarksville, AR 

Big Piney Creek .5 6.S NA 
near Dover, AR 

Petit Jean River 0 53 NA 
near Boonevi lle, AR 

Dutch Creek 0 2 NA 
at Waltreak, AR 

Pet it Jean River 6.3 22 NA 
at Danville, AR 

Cad ron Creek .3 6 NA 
near Guy, AR 

Fourche LaFave River .1 105 NA 
near Gravelly , AR 

South Fourche LaFave River 0 52 NA 
near Hollis, AR 

Arkansas River at Murray Lock 2300 3000 NA 
and Dam , Lit tle Rock, AR 
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recommended for development . Table 3-11 lists the estimated yields for the 
various sites. The twenty-five sites are estimated to have a cumulative yield 
of 1,255 mgd. 

Smaller lake sites are more numerous, but the yield of these sites would 
be low. 

TABLE 3-11 POTENTIAL SITE DATA 

Stream 

Spavinaw Creek 
Coon Creek 
Clear Creek 
Cove Creek 
Lee Creek 
Mountain Fork Creek 
Webber Creek 
Cedar Cree.k 
Mulberry River 
Hurricane Creek 
Fourche La Fave 
Sugar Creek 
Shoal Creek 
Little Mulberry River 
Horsehead Creek 
Spadra Creek 
Little Piney Creek 
North Fork Illinois Bayou 
III i noi s Bayou 
Gaffords Creek 
South F@urche La Fave 
West Fork Point Remove 
East Fork Point Remove 
Cad ron Creek 
East Fork C~dron Creek 
North Fork Cadron Creek 

Total 

Drainage 
Area 

(sq . mi.) 

100 
15 
77 
40 

149 
38 
37 
45 

373 
50 
85 
57 
50 
45 

120 
31 

140 
86 

233 
39 

230 
95 

122 
165 
88 
71 

Estimated 
Yield 
(mgd) 

58 
9 
22 
23 
86 
22 
22 
26 

216 
29 
50 
33 
22 
26 
70 
18 
68 
50 
45 
17 

123 
55 
46 
57 
34 
28 

1, 255 

SOURCE : Engineering Planning and Evaluation 
of Potential Reservoir Sites, undated 
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WATER USE 

Current Water Use 

In 1980, the fifteen county study area used 267.61 mgd , in addition to 
28,217 mgd for the production of electricity (Holland and Ludwig, 1981) . (See 
Figure 3-4 . ) The 28,217 mgd used for hydroelectric production is not 
considered as part of the water used because it essentially is returned to the 
stream in the same area as it was withdrawn. The water is available >for reuse 
downstream of the power plant and can be used in computations of excess 
streamflow. The study area water use by category and source is listed in 
Table 3-12. 

A portion of the 267.61 mgd of water used was consumed . The consumed 
portion was either evaporated, transpired , ingested, or incorporated into a 
product. Consumptive water use in the study area amounted to 100.57 mgd or 38 
percent of the 267.61 mgd of the water withdrawn (Holland and Ludwig, 1981) . 

TABLE 3-12 1980 USE OF SURFACE WATER IN THE 

FIFTEEN COUNTY STUDY AREA 

(million gallons per day) 

USE CATEGORY SURFACE WATER 

Public Supply 112 .40 

Self Supplied 
Industry 8.05 

Rural Use: 
Domestic 0 

li vestock 14.76 
Subtotal 14 . 76 

Irrigation 
Rice 41.68 
Other 49.54 

Subtotal 91.22 

Wildlife Impoundments 32.59 

Fish and Minnow Farms 8.59 

Electric Energy 
Hf:dropower 19,417 .00 
T ermoe1 ect ric 8,800 .00 

SUbtotal 28,217 .00 

Total 28 , 484 .61 
Source: Holland and LudWig , 1981 . 
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Fig u re 3 - 5 
, 

SURFACE WATER USE IN THE 
ARKANSAS RIVER BASIN FOR 1 980 

(values in million gallons per day) 

Public Supply 112.4 

Self-Supplied Industry 18.91 

Rural Use - Livestock 14.76 Wildlife Impoundments 33.59 

Fish Form 8.59 
Irrigation 50.04 

SOURCE: US Geological Survey Data 
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Water Use Trends 

Water use data from 1960, 1965, 1970, 1975, and 1980 for the various uses 
are plotted in Figures 3-6a throu~h 3-6g. All categories have shown increases 
which ranged from 82 percent for lrrigation-other to 2,396 percent for 
irrigation-rice. Irrigation-other is the application of water to crops such 
as soybeans, cotton, vegetables, fruit trees, pasture, and other crops; but 
not to rice. . 

Projected Water Use 

Table 3-13 shows the projected surface water use for the year 2030. The 
projections indicate that the use of water in the Arkansas River Basin could 
increase greatly by the year 2030. Increases in surface water use are 
projected to range from 40 percent for livestock water to 260 percent for 
public supply. 

It is projected that hydroelectric energy production will increase 
dramatically by the year 2000 and continue to increase until all dams on the 
Arkansas River are developed. With the added hydropower units, surface water 
use in this category could increase by as much as 550 percent. 

TABLE 3-13 SURFACE WATER USE FOR 1980 
AND PROJECTIONS FOR 2030 BY CATEGORY 

(million gallons per day) 

USE 

Public SU[lp1y 
Self-Supplied Industry 
Rural Use: 

Domestic 
Livestock 

Subtotal (Rural Use) 

198011 

102.8 
1.4 

0.0 
13.6 
13.6 

2030l/ 

370.0 
3.3 

0.0 
19.1 
19.1 

IrrigationY 
[1 ectri c Energy 

Total 

58.1 
28,400.0 
28,575.9 

150.0.Y 
184,136.0§/ 
184,678.4 

lIUSGS, Use of Water in Arkansas, 1980. (Holland and Ludwig, 
1981 ) 

lIArkansas Soil and Water Conservation Commission 
1/Inc1udes fish and minnow farms and wildlife impoundments. 
!/Adjusted to reflect 140,000 acres of irrigated cropland. 
~Projected from Corps of Engineers file data. 
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FIGURE 3-60 SURFACE WATER USE FOR 
PUBLIC SUPPLY 

IN THE ARKAI\.,JSAS RIVER BASIN 
1960 - 1980 
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FIGURE 3-6c SURFACE WATER USE FOR 
RURAL USE - LIVESTOCK WATER 
IN THE ARKANSAS RIVER BASIN 
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FIGURE 3-6d SURFACE WATER USE FOR 
IRRIGATION - RICE 

IN THE ARKANSAS RIVER BASIN 
1960 - 1980 

~., - _ ... . .. - .. " .. -. - -- .-. -

" 

,. 
'" 
, 

o - """l§TJ - ---I~~iiOO--.-
196t) 1365 1970 1975 1980 

yeor 

- -- - .-.-.--.--.. ---_._-_. ----



--- -- ------ ---- - -- - ----- - -- - - ------------ - - -- - -------

FIGURE 3-6e SURFACE WATER USE FOR 
IRRIGATION - OTHER 

IN THE ARKANSAS RIVER BASIN 
1960 - 1980 

'0,---- ---- - -- ---------- ------------ ---, 

• 

-, 

1 960 1965 197(1 

year 
19 75 

S OU RCE- us Cl' (' le'q :.;n l S UI-"' ''' ) W o lp r U~e l ' o \o 

--- ----------, 
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FI G URE 3- 6g SURFACE WATER U S E FO R 
WILDLIFE IMPOUNDMENTS 

IN THE ARKANSAS RIVER B AS IN 
1960 - 19(30 
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Excess Streamflow 

Excess streamflow is required to be quantified by Act 1051 of 1985. In 
this Act, excess streamflow is defined as 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 the Arkansas 
River Basin, the determination of the amount of available water was based on 
the mean annual flow of the Arkansas River at Murray Lock and Dam at Little 
Rock. The mean annual flow at Murray Lock and Dam was adjusted based on 
drainage area ratio to represent the discharge at the extreme downstream end 
of the basin. The average annual discharge at the downstream point of the 
Arkansas River Basin is 29.9 million acre-feet. 

The fish and wildlife requirement will satisfy all of instream needs 
within the basin. The volume of water needed to meet the fish and wildlife 
requirement is 18.6 million acre-feet or 62.6 percent of the mean annual 
flow. The 62.6 percent of the mean annual flow was computed by using a 
weighted average of the monthly flows for fish and wildlife requirement. 

Projected ' water use in the Arkansas River Basin is estimated to be 0.6 
million acre-feet excluding hydropower use. 

The available water is computed by subtracting the flow necessary to 
satisfy instream flow requirements and the projected water use from the 
instream discharge. The computation is shown below. 

available water = instream discharge - (instreamflow 
requirement + projected water use) 

available water = 29.9 million ac-ft/yr - (18.6 million 
ac-ft/yr + 0.6 mi1lion ac-ft/yr) 

available water = 10.7 million acre-feet per year 

As directed by Act 1051 of 1985, the quantity of excess water is 25 
percent of the volume of available water. The quantity of excess water on an 
average annual basis from the Arkansas River Basin is 2.7 million acre-feet. 

QUALITY OF STREAMFLOW 

Introduction 

Surface water quality has been addressed in the reports "Water Quality 
Inventory Report, 1986," by the Arkansas Department of Pollution Control and 
Ecology (ADPC&E) and "Nonpoint Source Pollution Assessment Summaries for the 
Arkansas River basin, 1979." ADPC&E divided the Arkansas River Basin into 10 
segments, 3A through 3J. Segments 3C throught 3J cover the area of this 
report. See Figure 3-7 map of water quality segments. 

The quality of the Arkansas River water has been improvin~ Significantly 
over the past 25 years. The improvement is attributed to the lnstallation of 
the McClellan-Kerr Arkansas River Navigation System and stricter pollutions 
control laws. The tributary streams of the basin are often use impaired due 
the level of contaminants in the water (Water Quality Inventory Report, 1986). 
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Stream monitoring data are collected within the basin as part of ADPC&E's 
routine stream monitoring program. The water quality problems in each segment 
are addressed in the surface water quality problems section later in this 
chapter. 

Segment 3C - Arkansas River and Tributaries; Lock and Dam 4 to Lock and Dam 
No. 7 

Se~ment 3C includes a section of the Arkansas River from Lock and Dam 4 
below PIne Bluff to Lock and Dam 7 at Little Rock. Central Arkansas counties 
which are in this segment are Pulaski, Jefferson, Grant, Sal ine, and lonoke. 
The area of this se~ment is 526,869 acres or 826 square miles. The major 
tributary within thIs segment is Plum Bayou and the largest impoundment is 
lake Pine B1 uff. 

There is only one water quality monitoring station in this segment. It 
is located on the Arkansas River at Lock and Dam No.6 below Little Rock. 

Segment 3D - Arkansas River and Tributaries; Lock and Dam 7 to Morrilton 

Segment 3D is located in west central Arkansas and covers most of 
Faulkner County and parts of Conway, Cleburne, White, Perry, Pulaski, Van 
Buren, and Saline Counties . The drainage area covers 878,953 acres or 1373 
square miles. The length of the Arkansas River in this segment is 5.1 miles. 
Major water bodies within the segment are Lakes Maumelle, Beaverfork, Conway, 
and Brewer. 

There are three water quality monitoring stations in Segment 3D. The 
stations are located on the Arkansas River (2) and Cadron Creek. 

Segment 3E - Fourche LaFave River 

Segment 3E encompasses the drainage area of the Fourche LaFave River and 
its tributaries. The drainage area of Segment 3E covers 723,327 acres or 
1,130 square miles in parts of Perry, Yell, Polk, Scott, and Saline Counties. 
Major tributaries of the Fourche LaFave River are Big Cedar Creek, Mill Creek, 
Gafford Creek, and South Fourche LaFave River. Major impoundments in this 
segment are Nimrod Lake and Harris Brake. 

There are two water quality monitoring stations within Segment 3E. One 
station is located on the upper section of the Fourche LaFave River. The 
second station is located near the mouth of the Fourche LaFave River. 

Segment 3F - Arkansas River from River Mile 160 to River Mile 209 

Segme.nt 3F is located in west central Arkansas and covers 803,807 acres 
or 1,256 square miles. Counties inc1udeded in segment 3F are parts of Conway, 
Perry, Pope, Yell, Van Buren, Lo~an, and Searcy. Forty-nine miles of the 
Arkansas River along with its trIbutaries, the East and West Forks of Point 
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Remove Creek, Illinois Bayou , Overcup Creek, and Gum Log Creek are the major 
streams of the segment . The lower reach of Lake Dardanelle is the most 
significant impoundment. 

Water quali ty monitoring is confined to the Arkansas River. There are 
two ~ages within the segment. One gage is located at Lock and Dam No.9, near 
Morr,lton , and another gage Is located near Dardanelle. 

Segment 3G - Petit Jean River arid Tributaries 

Segment 3G, located in west central Arkansas, covers portions of Yell, 
Conway, Franklin , Perry, Logan, Sebastian , and Scott Counties. The area of 
Segment 3G is 682 , 271 acres or 1,066 square miles. The Petit Jean River and 
its tributaries are the streams which make up this segment. Major tributaries 
include Dutch Creek , Spring Creek, Chickalah Creek, and Rose Creek. The 
largest impoundment in this segment is Blue Mountain Lake which is formed by 
the Petit Jean River. 

There are two water quality monitoring stations in Segment 3G. Both 
stations are located on the Petit Jean River . One station is upstream of Blue 
Mountain Reservoir near Booneville . The second station is near the mouth. 

Segment 3H - Arkansas River and Tributaries from the Stat e Line to River Mile 
210 

Segment 3H includes a 99 -mile reach of the Arkansas River and its 
tributaries from the Oklahoma State Line to the upper end of Lake Dardanelle. 
Located in western Arkansas, this segment covers portions of Crawford, 
Franklin, Johnson, Logan, Madison , Newton, Pope , Sebastian, and Washington 
Counties. The drainage area of Segment 3H Is 1,978,773 acres or 3,092 square 
miles. Major tributaries in Segment 3H include Big Piney Creek, Lee Creek, 
Mulberry River , Six Mile Creek and Vache Gra sse Creek . 

Segment 3H has five ambient monitoring stations . Three stations are 
located on the Arkansas River. One station i s located on Lee Creek. Ano t her 
station is located on the Poteau River. 

Segment 31 - Poteau River 

Segment 31 is located on the western border of Arkansas , just south of 
the Arkansas River . This segment covers 328 ,976 acres or 514 square miles 
which 'includes a large portion of Scott County as w~ll as parts of Sebastian 
and Polk Counties . Segment 31 cons i sts of the Poteau River from its 
headwaters to t he Oklahoma st ate line . The principal tr ibutaries within 
Arkansas are Jones Creek , James Fork , and Cherokee Creek . 

There are two water quality monitoring stat ions located on st reams within 
Segment 31 . One moni t oring stat ion is on the upper Poteau River . Another 
water quality monitoring station i s on the James Fork . 
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Segment 3J - Grand Neosho Basin 

The Grand Neosho Basin is located in the extreme northwest corner of 
Arkansas and covers 744,960 acres or 1,164 square miles. The Arkansas 
count i es inc 1 uded in Segment 3J are Benton and Was h i ngton. III i noi sRi ver is 
the major stream in the segment. The main tributaries are Osage Creek, 
Spavinaw Creek, Little Sugar Creek, Flint Creek, and Spring Creek. 

There are nine water quality monitoring stations located in Segment 3J. 
The reasons for the large number of stations are the large population, the 
incidence of interstate waters and high quality of waters. Streams with 
monitoring stations are Little Sugar Creek, Butler Creek, Spavinaw Creek, 
Flint Creek, Sager Creek, Illinois River (2), Osage Creek, lnd Baron Fork. 

IMPOUNDMENTS 

Inventory 

In the Arkansas River Basin, there are numerous surface water 
impoundments. It is estimated there are 469 impoundments over 5 acres in 
surface area covering 30,033 acres with a combined storage of 486,183 
acre-feet owned by private concerns. Impoundments under 5 acres in surface 
area are estimated to number 35,927 covering 17,217 acres storing 78,748 
acre-feet (Lakes of Arkansas, 1981). Also, there are several impoundments 
owned by state and Federal agencies. These are listed in Table 3-14. 

TABLE 3-14 STATE AND FEDERAL IMPOUNDMENTS IN THE 
ARKANSAS RIVER BASIN 

NAME SURFACE AREA STORAGE VOLUME 

U. S. Army Corps of Engi neers 
Blue Mountain 2,910 24,640 
Nimrod 3,550 29,010 
Dardane 11 e 34,300 486,200 
Ozark 10,600 148,400 

Subtotal 51,360 688,250 

U. S. Forest Service 
Cold Spring 5 50 
Shoves Lake 82 820 
Cove Lake 160 1,575 
No name 37 555 
Lake Wedington 102 1,600 
Spri ng Lake 82 1,600 
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TABLE 3-14 STATE AND FEDERAL IMPOUNDMENTS IN THE 

ARKANSAS RIVER BASIN (cont.) 

NAME SURFACE AREA STORAGE VOLUME 

Lak.e Syl via 
Subtotal 

U_S. Fores t Service (cont.) 
14 

482 

Arkansas Department of Parks and Tourism 
Lake Bennet t 33 
Lake Ba i ley 64 
Lake Roosevelt 11 
Devils Den Lake 8 

Subtotal 116 

Arka.nsas 
Crystal Lake 
Lake Overcup 
Lake Con~"<ly 
Lake Pine Bluff 
Horsehead Lake 
Harris Brake 
Lake Atkins 
Lake Hinkle 
Sugar Loaf Lake 
no name 
Lake Elmdale 
Bobb Kidd lake 
Kinafi sher Lake 
PulTen Pond 
Keeland Lake 

Subtota 1 

Impoundment Water QU31ity 

Source: 

Game and Fish Commission 
60 

1,200 
6,700 

500 
10 

1,300 
750 

1,000 
250 

8 
180 
200 
37 

130 
37 

12,362 
Lakes of Arkansas, 1981 

128 
6,328 

422 
512 

90 
40 

1,064 

1,020 
4,800 

40,200 
4,000 
1,600 

15,600 
3,760 

15,000 
3,000 

24 
3,000 
4,018 

200 
3,000 

260 
99,482 

Available water qual ity data for the two Corps impoundments is displayed 
in Table 3-15. In this table , mean water quality values are given for 16 
parameters at Blue Mountain lake and Nimrod Lake _ Run of the river lakes such 
as Ozark and Dardenelle lakes are not addressed in this section. 

Of the 16 parameters l is ted in Tabl e 3- 15 , 12 of the parameters for Blue 
Mountain Lake and Nimrod lake are withi n the standards and guidelines 
established by t he Arkan sas Depart ment of Poll ut ion Control and Ecology. The 
only parameter that exceeded water quality standards is: 

1. Turbidity - The turbidity standard is 25 NTU in lakes and 21 NTU in 
streams. Blue r·1ountain Lake values are above this by about 15 NTU upstream of 
the dam. The high upstream turbidity values also result in lake turbidity 
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Table 3-15 Mean Water Quality Parameter Values for 
the Major Lakes in the Arkansas River Basin 

Period of Record 1975 to 1986 

Lake Blue Mount ain 
N Mean 

** Specific 
Upstream 
Midlake 

Conduct ance (UMHOS) 
33 83.606 
68 77.897 

Dam 427 63 . 875 
Downstream of Dam 8B 65 . 500 

** PH (units) 
Upstream 
Hidlake 
Dam 
Downstream of Dam 

** Turbidity (ntu) 
Upstream 
Midlake 
Dam 
Downstream of Dam 

*. Oxygen, Dissolved 
Upstream 
Midlake 
Dam 
Downstream of Dam 

33 
60 

419 
B4 

26 
50 
64 
27 

(mg!L) 
33 
60 

418 
82 

6. 785 
6.662 
6. 87 9 
6. 944 

35 . 835 
32.486 
25.941 
21. 848 

7.292 
6 . 745 
7,121 
9.202 

** Coliform , Fecal 
Upstream 

(coloniesl 
12 

100 ml) 
181.170 
111.110 
14.682 
149 . 320 

Hidlake 18 
Dam 22 
Downstream of Dam 19 

** Sulfate , 
Upstream 
Hidlake 

Dissolved (mg!L as S04) 

Dam 
Downstream of Dam 

48 
50 
28 

8.204 
8. 788 
8.618 

.. Chloride, 
Upstream 
Midlake 

Dissolved (mg!L as CL) 

Dam 
Downstream of Dam 

47 
52 
29 

** Nitrogen, N02+N03 Total 
Upstream 5 
Hidlake 49 
Dam 57 
Downstream of Dam 29 

N - Number of Samples 

4.502 
3.994 
3. 748 

(mg!L as N) 
. 280 
.215 
. 161 
. 167 

SOURCE : Corps of Engineer fi l e data 
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Nimrod 
N Mean 

36 
16 

481 
129 

37 
15 

483 
124 

31 
16 
69 
28 

37 
16 

483 
84 

17 
13 
22 
18 

30 

48 
72 

32 

52 
74 

28 
7 
43 
26 

39.389 
34 . 188 
40.708 
40.372 

6 . 592 
6.356 
6.626 
6 . 785 

17 . 255 
19.125 
11. 453 
15.097 

8.346 
6.919 
6.402 
9.007 

87.294 
29 .769 

8.136 
26.445 

3 . 677 

3.919 
2.996 

2.544 

2.694 
2.543 

.134 

. 100 

.072 

.088 



Table 3-15 Mean Water Quality Parameter Values for 
the Maj or Lakes i n th e Ar kans as Ri Ver Bas in (cant.) 

Pe r i od of Re cord 1975 t o 1986 

Lake Blue Mount ain Nimrod 
N Heiln N ~!ean 

** Phosphorous , Total 
Upst re am 

{rng /IJ as P) 

Midlake 
Dam 
Downst ream of Dam 

8 
62 
85 
32 

~* Ar s eni c, Tota l (uq/ L as AS ) 
Upst ream 
lid lake 41 
Dam 43 
Downs t r eam of Da. 22 

.209 

.059 

.086 

.077 

1.171 
L 768 
1. 909 

37 
6 
33 
31 

19 

41 
22 

•• Chromi um, Tota l Recoverabl e (ug/L as CR) 
Upstream 12 
IUd l ake 
Dam 
Downst ream of Dam 

18 
20 
9 

10.167 
10 . 300 

8.389 

** Cop per , 
Ups tream 
t1idlalte 

Total Recoverab le (ug/L as CUI 

27 5.407 
Dam 29 L 759 
Downst re am of Dam 15 4,('00 

*'h Lead, 
Upstream 
Midlake 

Total Recoverable (ug/L as FB) 

Dam 
Do"ns t ream of Dam 

28 
30 
16 

•• Iron, Total Reco verab le 
Upst ream 
llidlake 48 
Dam 51 
Do~mst ream of Dam 26 

5.357 
5.367 
7.933 

(ug/L as FE) 

1697.700 
2448.800 

2260 

.. Mercury , To t al Recoverable (ug / L as 
Upstream 
Midlake 12 .033 
Dam 14 ,229 
Downs t realJl of Dam 6 .017 

•• Zinc, Total Recover able {ug/L as Zn) 
Upstream 
Midlat;e 26 29.615 
Dam 31 25.968 
Dot1nstream of Dam 15 21 

N - Number of Samples 

SOURCE: Corps of Engineer file data 
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21 
10 

18 

29 
14 

19 

29 
15 

32 

52 
26 

7 

12 
G 

20 

40 
16 

.038 

.042 

.093 

. 0~9 

.895 

1. 366 
1.682 

10 . 833 

8 . 47 6 
5 . 800 

21 . 389 

4.104 
3.286 

7.474 

4.310 
4.267 

977.190 

1042.300 
1493.1.00 

. 029 

. 033 
,033 

50 . 750 

62.250 
54. 063 



levels that exceed the standard by 1 to 11 NTU . A practical consideration to 
solve this problem is to use best management practices in the watershed for 
soil erosion reduction . 

The parameters that exceeded AOPC&E guidelines are : 

1. Copper - the ADPC&E !Juideline of 5.0 ug/ l ( i.e. 500 mg/ l) .was 
exceeded at the midlake samplIng station at Blue Mountain lake (5.407 ug/ l) 
and upstream of Nimrod lake (21 .389 ug/l). 

2. Phosphorus - All sampled sites exceeded the ADPC&E guidelines of 50 
ug/ l at Blue Mountain lake . Only the dam site at Nimrod lake exceeded the 
guideline. These conditions may be the result of ionic bonding of phosphorus 
and suspended clays in runoff. This form of phosphorus is not thought to be 
as problematic as a different form that is more biologically available . 

3. Mercury - The Blue Mountain lake Dam site mean value of 0.229 
exceeded the ADPC&E guideline of 0. 1 ug/ l. 

4. Zinc - All sample stations for Blue Mountain lake and Nimrod lake 
exceeded the guidelines of 6.5 ug/l for zinc set by the ADPC&E. There seems 
to be a trend of high zinc concentrations in runoff of the Arkansas River 
Basin. The causes of this phenomenon have not been accurately determined. 
One possible cause is background geol0!JY. Zinc deposits become leached and 
enter the waterways. High levels of zInc have also been identified in lake 
Dardenelle. Biological damages related to zinc contamination are dependent on 
the form of zinc (such as zinc oxide) . No direct biological damages have been 
isolated as yet in the Arkansas River Ba sin. 

Impoundment Water Use 

The 1 argest impoundments , Ozark and Dardanell e Reservoirs , withi n the 
Arkansas River Basin art! used for hydropower generation and navigati on. lakes 
Nimrod and Blue Mountain are mainly for flood control . lake Nimrod also 
supplies the City of Plainview with municipal and industrial water . 

Several impoundments furnish municipal and industrial . water supply . Some 
of the impoundments which are used for water supply are lakes Maumelle, 
Ola-Dale, Bailey, Beaver Fork , Hudson , Charleston , Oarby, ludWig , BooneVille, 
Cove Creek , Eugene, Waldron , Square Rock , Fort Smith, Sheppard Springs , Vache 
Grasse, Cherokee Creek , and Brewer Lake . 

In addition to Lakes Nimrod and Blue Mountain, there are several 
additional flood water retarding impoundments in the Arkansas River Basin. 
Host of these sites have been built with the assistance of the U.S. Department 
of Agriculture, Soil Conservation Service. 

A majority of the impoundments, from the small farm ponds to the 1 argest 
lakes , are used for recreation (fishing). Also, the main use of small 
impoundments is livestock water and erosion control . 
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WATER RESOU RCE DEVELOPMENT PROJECTS 

Corps of Engineers 

The most sign i fic ant water resource develo pment project in the Arkansas 
Rive r Basin is the mod ificati on of t he Arkansas River to provide dependabl e 
navigation condi t ions. The navigation project in Arkamsas co~sists of 12 
locks and dams, dredging, channel st abil fzat iorl , operation and m'lintenance and 
other rel ated improvements . Since the completion ()f the project in 1971 unt il 
1984, commercial cargo sh ipments on the r iver have 'averaged 6.9 million tons. 

The Corps of Eng ineers has been acti ve in the are~ of flood control in 
the Arkansas River Bas in . There are t wo major f l ood control impoundments in 
the basin. The two impoundments are Blue Mounta in lake on the Petit Jean 
River and Nimrod lake on the Fourche LaFave River . : There are 31 flood control 
levees in the basin which protect an area in exces, of 633, 000 acres of 
agricultural and urban land (Natural Disaster Resp(/nse' Plan, 19B6) . 

In addition, 30 flood control impoundments in ,Okl,'ahoma, Texas, and Kansas ' 
have a si~nificant effect on flows of the Arkansas River in Arkansas (Arkansas 
Rive r Ba,Sln Water Control Master Manual, 1980). Tiles!! impoundments have 
prevented many min ions of dollars worth of damages. Est imated annual damages ' 
have been red uced fr om $9 mil lion annually to $1 m~lliDn (Water Resource 
Development, 19B1 ) . 

Reservoir Regulation 

The Arkans as River Navigati on System i s managed t o achieve a reasonable 
balance among authorized purposes . Major emphasis of the system operation is 
for flood operations and navigation requirement s fo"l1owing a flood event. The 
system water control pl an provides for a slow decrease or taper in the 
Arkansas River flow for two reason s . One reason is to decrease the number 
and magni tude of sand shoal s. The other is so that the sand shoals which 
developed in the navi gati on channel during high flows '· can be located and 
removed before 10\"1 flow cond itions are reached. The tapered flow provides 
suffici ent depth for normal navigation traffic to continue over the shoal s 
whi l e they are bei ng l ocated and removed . Whenever pOSSible, f l ood releases 
are kept to a mi nimum t o prevent damages, especially, in the Ft. Smith area. 

The flood control dams on t he Arkansas River and tr,ibutar ies , located in 
Oklahoma, are operated on a syst em bal ancing procedure. Releases are made 
based on inflow, probability of add itional rain and percent of f l ood storage 
util i zed (Arkansas River Basin Water Cont ,"ol Master Manual , 19BO). 

The two fl ood control dams in Ar kansas, Blue Mounhin .Oam and Nimrod Dam, 
are re~ul ated for single purpose flood control. The operating plan for Blue 
MountaIn Dam attempts to limit releases to 2,500 cfs during the growing season 
and 3,500 cfs dur ing the dormant season . Nimrod Dam is regulat ed so that t he 
wat er level on the Fourche LaFave River at Houston stream gage does not exceed 
24 fee t under non f l ood conditions. Dur ing ext reme flood events , releases 
from the two d a~s wou ld be increased based on inf low, probability of 
additional rai n and flood storage ut ilized. (Blue 140untain Water Control 
Manual and Nimrod Water Control Man ual ) 
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United States Department of Agriculture, Soil Conservation Service 

The Soil Conservation Service (SCS) is involved in water resource 
development at the request of local governments and individuals. Projects 
which have received SCS assistance are Poteau River, Six Mile Creek, Little 
Mu'lberry Creek, Little Clear Creek, Galla Creek, West Fork Point Remove Creek, 
East Fork Point Remove Creek, Ouachita Creek, Tupelo Bayou, Upper Petit Jean 
River, Cedar-Piney Creeks, and South Fourche LaFave. 

Project Management 

The size cf permanent water pools, in a majority of SCS assisted 
projects, are based on the volume of sediment expected to accumulate during 
the proJect 1 i fe . Project 1 i fe is normally either 50 or 100 years. 
Theoretically, at the end of the project life the pool of water will be filled 
with sediment or water transported soil. 

Floodwater releases from SCS assisted projects are throu~h ungated 
openings. There are no adjustable gates to vary floodwater dlscharges. SCS 
design criteria attempts to evacuate the flood storage within 10 days. 
Benefits from fl ood damage reduct ion are computed based on unregul ated 
retarded releases . 

If the reservoir contains municipal and industrial water supply storage, 
an intake structure is located behind the dam . ' 

Also, some spillway structures have a small low opening to allow water to 
be discharged in order to supplement the stream discharge during periods of 
low flow. ' 

Annual inspections are performed by the sponsor, Arkansas Soil and Water 
Conservation Comission , and SCS to check maintenance and detect items needing 
repa i r. Each dam has a low gate whi ch can be opened to drain the reservoi r 
for maintenance purposes. 

Non-Federal Water Resource Development 

Water resource development by non-Federal interests has occurred in the 
Arkansas River Basin. The City of Little Rock has built several water 
impoundments to meet the water supply needs of its residents. The City's 
largest water supply impoundment is Lake Maumelle on the Maumelle River. 
Also, the towns and cities of Ola, Fort Smith, Clarksville, Alma, Hector, 
Lincoln, Ozark, Russellville, Siloam Springs and Subiaco depend on surface 
water for their drinkin~ water (Appendix 5, 1986). 

Also, non-Federal lnterests are developing hydroelectric facilities at 
Dam 13 near Van Buren and at Murray Dam at Little Rock. Hydroelectric 
generation plants are currently under construction at these two locations. 
Dams 2 through 13 on the Arkansas River, Nimrod Dam. and Blue Mountain Dam 
have been studi ed for hydroe 1 ectri c product ion and pri vate concerns have 
obtained Federal Energy Regulatory Commission permits to develop hydropower 
facilities at these locations. 

Private development of flood control and drainage projects in the 
Arkansas River Basin is also prevalent . Nine private flood control levees 
have been built along the Arkansas River. These private levees are spaced 
periodically along the mainstem of the river from near Morrilton to below 
Little Rock (Natural Disaster Response Plan, 1986) . 
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SURFACE WATER RESOURCE PROBLEMS 

Availabil ity 

The average annual runoff in the Arkansas River Basin is approximately ' 
17 inches. Even though this amount may seem large, water is not always 
available when needed. There are several cOrmlumties which ,have a water 
availability problem. 

Listed in Table 3-16 is a list of cOrmlunities with a water availability 
probl~ms in the Arkansas River Basin. The availability problem is due to the 
low Yleld of the water supply sources. ' 

TABLE 3-16 COMMUNITIES WITH WATER AVAILABILITY PROBLEMS 

COUNTY COMMUNITY 

Benton 

Conway 

Faulkner 

Franklin 

Logan 

Pope 

Sebastian 

Washington 

Yell 
Source: 

Bella Vista 

Oppelo 
Hatt i evill e 

Greenbrier 
Vilonia 
Guy 

Charleston 
Denning!-Al iX-Greenwood 
Clarksv,illo ' ' , 

Boonevill e 
Magazine' 
Scranton 
Subiaco 

Russell vill e 

Lavaca 
Mansfield 
Fort Smt th 

West Fork 

Dardanell e 
Appendix E, 1978 and SFY 86 Public Water 

System Report 

From information presented in the Streamflow Characteristics Section, it 
is concluded that surface water is not available from most free flowing 
streams. The absence of flow during drought periods prevents withdrawals of 
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surface water. Therefore, free flowing water is not available for muncipal 
and industrial and irrigation water on a dependable basis except for the 
mainstem of the Arkansas River or when the stream is used in conjunction with 
a water storage project. 

Another water availability problem is the water allocation procedure 
established by the Arkansas Soil and Water Conservation Commission. During 
droughts it is probable that the water allocation case load could be so great 
that the Commission with its present staff could not handle the large number 
of allocation requests. The allocation emergency could pass before all cases 
are handled. 

Flooding 

Flooding is still a significant problem in the Arkansas River Basin. The 
flood plain area is estimated to be 692,390 acres. A breakdown of flood plain 
land use is shown in Table 3-17. 

TABLE 3-17 1977 FLOOD PLAIN LAND USE 

Land Use Acres 

Cropland 
Cotton 11,964 
Corn 862 
Soybeans 95,020 
Rice 3,680 
Wheat. 1,796 
Grain Sorghum 896 
Hayland 6,028 

Total Cropland 120,219 

Grassland 206,345 

Forest Land 365,826 

Total Flood Plain 692,390 
Source: Arkansas Resource Base Report, 1981 

In 1977,. total damages from flooding were estimated to be over $22.7 
million (Arkansas Resource Base Report, 1981). This amount includes crop, 
urban values, roads and bridges, and miscellaneous damages. 

Many towns and cities have had flood prone areas delineated on FEMA Flood 
Insurance Rate Maps, FEMA Flood Hazard Boundary Maps, Corps of Engineers Flood 
Plain Reports, or Soil Conservation Service Flood Plain Management Studies. 
Also, other areas which are subject to flooding have not been specifically 
mapped. Some of the towns and cities which have reported flood problems are 
Fort Smith, Van Buren, Clarksville, Russellville Ola, Dardanelle, Atkins, 
Morrilton

l 
Plumerville, Greenbrier, Conway, Little Rock, North Little Rock, 

Wrightsvi Ie, England and Pine Bluff. 
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SURFACE WATER QUALITY PROBLEMS 

Introduction 

Water quality problems can be attributed to two sources which are 
classified as pOint source and nonpoint source. Point sources are defined as 
pollution sources which can be traced to one point of origin such as a 
discharge pipe from a sewage treatment plant, A nonpoint source of pollution 
is a condition where pollutants enter a waterway through many points. Soil 
erosion is an example of a nonpoint pollution source. Not only do soil 
particles cause an increase in turbidity, they also transport nutrients and 
pesticides. Soil particles in suspension reduce water's ability to transport 
oxygen which is needed by most aquatic life forms. Precipitation runoff can 
be a nonpo i nt source of poll ut i on, if the runoff pi cks up undes i rab 1 e 
chemicals as it flows overland. 

At one time, it was estimated that the Arkansas River at Little Rock 
carried 105 million tons of sediment annually. After the installation of the 
upstream lakes for flood control and other purposes and dams for navigation, 
the sediment load has been reduced to 25 million tons annually (Water Resource 
Development, 1981). 

In the following sections, a summary of the water quality conditions of 
the Arkansas River Basin are discussed. Wat,!r Qual ity Segments 3C through 3H 
cover most of the basin area. 

Segment 3C - Arkansas River and Tributaries from Lock and Dam 4 to Lock and 
Dam 7 

In 1984, the only water quality monitoring station in Segment 3C was 
located on the Arkansas River at Murray Lock and Dam. Samples from this 
station continued to have increasing levels of chlorides, sulfates and total 
dissolved solids.(Water Quality, 1984) Monitoring of organisms at this 
station indicate a "Fair-Good" condition with a "Stable" trend. 

Since 1984, the water qual1ty monitorinq network has been altered in 
Segment 3C. Sampling stations are currently located at Locks and Dams 4 and 
5. These stations have not been active for a long ' enough time to collect 
sufficient data to determine trends. But from the data collected, ADPC&E has 
determined that periodic heavy phytoplankton growth has occurred indicating 
high levels of nutrients. Also, levels of copper' lleadi zinc and cadmium have 
exceeded ADPC&E guidel ines for these metal s (Water Qu'a ity, 1986). 

No major health problems have been documented as a result of water 
quality within this segment. Minor concerns include the incidences of high 
fecal coliform bacteria that preclude the use of Arkansas River tributary 
waters as a source of primary contact recreation. Also, organic chemicals, 
turbidity, pesticide, and fertilizer contamination of these waters are of such 
concern to the Arkansas Department of Health that the Arkansas River water is 
not an approved source of public water supplies (Water Quality, 1986). 

Erosion is a major nonpoint source pollutant. The soil particles in 
transport increase the turbidity and decreas,! the oxygen carrying capacity of 
water. Cropland comprises 29 percent of the segment's land use, but 
contributes 87 percent of the sheet and rill erosion or 72 percent of the 
total erosion from all sources. Arkansas Ri 'ler Mainstem Laterals to Lock and 
Dam 4, North Little Rock City Drains, Fourche Bayou and Tucker Lake Levee and 
Drainage Districts watersheds have been identified as having excessive sheet 
and rill erosion rates on cropland (Nonpoint Source, 1979). 
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Segment 3D - Arkansas River and Tributaries: Lock and Dam 7 to Morrilton 

In Segment 3D, the only station not located on the Arkansas River in 1984 
was on Cadron Creek. Data from this station periodically showed hi9h levels 
of phosphorus, nitrate, turbidity, and fecal coliform. Despite perIods of 
elevated pollutant levels, the water quality exhibited no degrading trends 
(Water Quality, 1984) . 

Since 1984, the Cadron Creek station has been discontinued and another 
station established on Stone Dam Creek below the Conway sewage treatment plant 
discharge pOint . Due to the short period of existence, no trends have been 
established, but data have shown very few parameters analyzed are within an 
acceptable range, and some values (nutrients, sulfate, chloride, metals) are 
dangerously hi9h. The high concentrations are of special concern since Stone 
Dam Creek emptIes into Lake Conway, a very popular fishing lake (Water 
Quality, 1986). 

The two water quality monitoring stations on the Arkansas River show 
similar data in relation to each other. Each station periodically reports 
high total dissolved solids, phosphorus, nitrates, and turbidity. Trend 
analysis from each station depicts increasing levels of chlorides, sulfates, 
and total dissolved solids (Water Quality, 1986). 

The water quality at the only biological monitoring station in this 
segment was shown to be undergoing "Moderate Degradation" (Water Quality, 
1986) . 

Arkansas Department of Pollution Control and Ecology reports that no 
major health problems have been documented as a result of water quality within 
Segment 3D, but the situation in Stone Dam Creek warrants concern due to the 
use of the receiving waterbody of this stream. The high fecal coliform 
bacteria counts associated with watershed runoff in the other tributary 
streams in the segment are of concern because they prevent the primary contact 
designation from being achieved (Water Quality, 1986). 

Cropland is a major source of sheet and rill erosion in Segment 3D. 
While comprising o~ly 9 percent of the segment, cropland is the source of 42 
percent of the .sheet and rill erosion or 36 percent of the total erosion. 
Areas having excessively high erosion rates are Little Cypress Creek, Pal arm 
Creek, North Fork Qf Cad ron Creek, and East Fork of Cad ron Creek watersheds 
(Nonpoint Source, 1979') . 

Segment 3E - Fourche LaFave River 

There are three w~ter quality monitoring stations ,in Segment 3E. One 
station, Ark 37, is located in the upper reaches on Fourche LaFave River. 
This station indicates waters of high quality even though at times the water 
is turbid. The second monitoring station, Ark 36, is located near the mouth 
of the Fourche LaFave River. The water quality at this point is also of high 
quality but degraded somewhat by turbidity and low dissolved oxygen readings. 
The third water quality monitoring station, Ark 52, was installed on the lower 
reaches of the South Fourche LaFave River (Water Quality, 1986). 
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Levels of metals are consistently higher than the criteria, and are 
considered to be associated with the high turbid ity. The metals do not appear 
to be affecting aquatic life with i n the segment . The major problems with 
water quality are due to watershed runoff following rainfall events (Water 
Qua 1 ity, 1986) . 

Sediment is the number one source of nOilpoint pollution. The so urce of 
sediment is soil transported by wa t er or soil erosion. Table 3-18 shows a 
listing of erosion sources, quant ity of eros ion and percent of all erosion. 

Table 3-18 SUMMARY OF EROSION BY SOURCE 

Erosion Source Tons per Year Percent of Total 

Road Surface Erosion 
Road Bank Erosion 
Gully Erosion 
Streambank Erosion 
Sheet and Rill Erosion 

38,650 
51,000 

490 
47,550 

2,368 ,580 

Total 2,506,270 
Source : Nonpoi nt Source, 1979 

1.5 
2.0 
0.0 
1.9 

94.6 

100.0 

Table 3-19 lists the various land uses and the percent of sheet and rill 
erosion originating from each land use. 

TABLE 3·19 SHEET AND RILL EROSION BY LAND USE 

Percent of 
Percent of Erosion 
Total Land Avg. erosion Rate Contributed 

Land Use Use (tons/ acre/year) by Land Use 

Cropland 2.8 5.69 6.1 
Grassland 12.1 0.63 2.6 
Forest Land 83.3 2.59 91.3 
Urban & 

Built-up 0. 2 NA NA 
Water, Mines, 

& Other 1.6 NA NA 
Total 100.0 2.39 100.0 

SOUrce: Nonpoint Source, 1979 

As shown in Table 3-19, forest land is t he major contributor of soil 
erosion in Segment 3E. Of t he 2.5 mill i on tons of soil being eroded annually , 
only 241,700 tons are being delivered to the segment outlet (Nonpoint Source, 
1979). 

Areas identifi ed as being major sources of erosion are Upper Fourche La 
Fave and South Fourche watersheds. forest l and in Upper Fourche La Fave River 
drainage area is the major source of sed imen t from t hat area. Cropland is the 
major source of sediment from the South Fourche Water shed (Nonpoint Source, 
1979) . 
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Segment 3F - Arkansas River, Miles 160 - 209 

The quality of water within Segment 3F acquires the characteristics of 
the region which it drains. The two regions are the Boston Mountain Region 
and the Arkansas River Valley Region. Waters of the Boston Mountain Region 
are high quality due to the less intensive land use within the region. Waters 
of the Arkansas River Valley frequently do not meet water quality standards 
due to more intensive land uses. Swimmable use is not being met in most of 
the Arkansas River Valley-type streams. 

No major health problems have been documented because of water quality 
within this segment. Minor concerns involve nonpoint source runoff from 
pasturelands, which affects the primary contact use of the surface waters 
within this segment (Nonpoint Source, 1986) . 

Two of the three water guality monitoring stations have been active only 
a short time, therefore, no long term trends can be established. 

Effects of erosion are present In Segment 3F. Soil erosion is the 
largest nonpoint source pollutant in the segment. Table 3-20 shows the 
sources and magnitude of erosion . 

TABLE 3-20 SUMMARY OF EROSION BY SOURCE 

Eros i on Source Tons Pe r Year Percent of Total 

Road Surface Erosion 
Road Bank Erosion 
Gully Eros i on 
Streambank Erosion 
Sheet and Rill Erosion 

Total 
Source: Nonpolnt 

57,043 
109,576 
41,677 

198,328 
1,505,662 

1,912,286 
Source, 1979 

3.0 
5.7 
2.2 

10.4 
78.7 

100.0 

As shown in Table 3-20, sheet and rill erosion is the largest source ·of 
nonpoint pollution. Table 3-21, summarizes the sources of sheet and rill 
erosion. 

TABLE 3-21 SHEET AND RILL EROSION BY LAND USE 

Percent of Erosion Con-
Total Land AV~. Erosion Rate tributed by 

Land Use Use ( ons/acre/year) Land Use 

Cropland 7.3 7.0 27.2 
Grassland 32 .4 1.47 25.5 
Forest Land 53 .9 1.57 47 .3 
Urban & Built-up 2.7 NA NA 
Water & Other 3.7 NA NA 

Total 100.0 1.87 100.0 
Source: Nonpoint Source, 1979 

Of the 1.9 million tons of soil erosion per year, 550,000 tons of eroded 
soil are delivered as sediment to the outlet of Segment 3F. Cropland has the 
highest per acre average eros ion rate. Whig-Holla Bend, Smiley-Pin-Harri s 
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Creeks, Carden Bottom Drainage Di strict No.2, Galla Creek, West Fork Point 
Remove Creek, Lower Point Remove Creek, and Cypress Creek watersheds have been 
identified as having excessive er'osion rates on agricultural land (cropland 
and grassland) (Nonpoint Source, 1979). 

Segment 3G - Petit Jean River and Tributaries 

There are four water quality monitoring stations in Segment 3G. One 
station, ARK 34, is located in the upper reaches above Blue Mountain Lake. 
The data gathered at this station indicates the di ssolved oxygen, turbidity 
and metals do not meet the set standards a majority of the time. The source 
of the metals is unknown. 

ARK 34 is the only water quality monitoring station which has been in 
operation long enough to compile adequate data to establish trends . The trend 
shows that total dissolved solids have been increasin~ at a rate of 2 
milligrams per liter per year during high fl ow situat10n (Water Quality, 
1986). 

The second station, ARK 35, i s located near the mouth of the Petit Jean 
River. Samples collected at th is site were found to frequently violate the 
standards for dissolved oxygen and turb idity . 

Two new water quality samplin~ stations have been establi shed in Segment 
3G . One of the stations, ARK 58 , 1S located on Chickalah Creek. The second 
station , ARK 57, is located on Dutch Creek, near Shark . These stations have 
not been in operation for sufficient time to establish trends (Water Quality, 
1986) . 

No major health problems have been documented as a re sult of water 
quality problems within this segment . The fecal coliform bacteria 
concentration in streams warrants concern because it precludes them from being 
desi~nated as a swimmable stream . As in other Arkansas River Valley se~ments, 
cadmlum, copper, lead and zinc exceed ADPC&E guidelines at both monitor1ng 
stations (Water Quality, 1986) . 

Spec1fic pollutants causing impairment i nclude fecal coliform bacteria 
and sedimentation from watershed ac t ivit i es. Table 3-22 shows the sources of 
sediment as related to soil erosion. 

TABLE 3-22 SUMMARY OF EROSION BY SOURCE 

Eros i on Source 

Road Surface Ero sion 
Road Bank Erosi on 
Gull y Erosi on 
Streambank Eros ion 
Sheet and Ril l Ero si on 

Tons Per Year 

48,258 
93 , 529 
35 , 750 
76 ,982 

1,398,717 

Total 1,653,236 
Source: Nonpoi nt Sou rce, 1979 

Percent of Total 

2.9 
5. 7 
2. 1 
4.7 

84 .6 

100.0 

From Table 3-22 , it i s readily apparent that sheet and rill erosion is 
the major source of soil erosion. Table 3-23 shows the sources of sheet and 
rill erosion . 
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TABLE 3-23 SHEET AND RILL EROSION BY LAND USE 

Percent of Erosion Con-
Total Land AV~. Erosion Rate tributed by 

Land Use Use ( ons/acre/year) Land Use 

Cropland 2. I 3.90 3.8 
Grassland 32.0 0.99 15.6 
Forest Land 63.4 2.60 80.6 
Urban & Bui It-up 2.0 NA NA 
Water & Other 0.5 NA NA 

Total 100.0 2.05 100.0 
Source: Nonpoint Source, 1979 

Forest land which is the major land use, is also the major source of soil 
erosion of which a percentage eventually is sediment. Agricultural land 
(cropland and grassland) was found to be eroding at a high rate in Sugar Creek 
- Blue Mountain Laterals and Petit Jean River - Cedar Creek Watersheds 
(Nonpoint Source, 1979). 

Segment 3H - Arkansas River and Tributaries: State Line to River Mile 210 

The water quality monitoring network for Segment 3H consists of three 
stations on the Arkansas River, one station on Lee Creek and one station on 
the Poteau River. The stations on the Arkansas River exhibit characteristics 
similar to other Arkansas River stations. The data are showin~ stable trends 
in chlorides, sulfates, and total dissolved solids. In the maJority of 
samples at these stations, the metal levels exceeded the criteria (Water 
Qual ity, 1986). 

The samples from Lee Creek and Poteau River indicated a stable condition 
exists. Occasionally, the Poteau River water samples had low dissolved oxygen 
and turbidity readings exceeding the standard (Water Quality, 1986). 

No major health problems have been documented as a result of water 
quality problems in Segment 3H. Minor concerns involve the fecal coliform 
contamination in several tributary streams and the Arkansas River (Water 
Quality, 1986). 

Specific pollutants causing use impairments in Segment 3H include fecal 
coliform bacteria and possibly sedimentation, which results in high turbidity 
levels. (Water Quality, 1986) Sources of sediment are areas of eroding soil. 
Table 3-24 show the estimated sources of erosion in Segment 3H. 
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TABLE 3-24 SUMMARY OF EROSION BY SOURCE 

Erosion Source Tons Per Year Percent of Total 

Road Surface Erosion 
Road Bank Erosion 
Gully Erosion 
Streambank Erosion 
Sheet and Rill Erosion 

197,149 
399,623 
47B,617 
414,269 

3,522,577 

Total 5,012,235 
Source: Nonpoint Source, 1979 

3.9 
B.O 
9.5 
B.3 

70.3 

100.0 

From Table 3-24, it is readily apparent that sheet 
the major source of soil erosion. Table 3-25 shows the 
rill erosion. 

and rill erosion is 
sources of sheet and 

TABLE 3-25 SKEET AND RILL EROSION BY LAND USE 

Land Use 

Mining 
Cropland 
Grassland 

Percent of 
Total Land 

Use 

Orchards & Vineyards 
Forest Land 

0.4 
4.6 

29.3 
0.2 

59.7 
3.4 
2.4 

Urban & Built-up 
Water & Other 

Avg. Erosion Rate 
(tons/acre/year) 

B.B9 
B.B2 
1.52 
4.89 
1.53 

NA 
NA 

Total 100.0 1.78 
Source: Nonpoint Source, 1979 

Erosion Con­
tri buted by 

Land Use 

° 22.8 
25.1 
0.6 

51.4 
NA 
NA 

100.0 

Areas contributing problem quantities of soil erosion from agricultural 
land are Arkansas River Rid~e, Little Clear Creek, Mill Creek, Vine Prairie 
Lake, and Arkansas River Malnstem to L&D 10 watersheds (Nonpoint Source, 
1979). 

Segment 31 - Poteau River 

The streams monitored in Segment 31 are the Poteau River and the James 
Fork. The data from Se~ment 31 indicates a stable trend for the water 
quality. Parameters whIch have exceeded standards are low dissolved oxygen 
and metals. The James Fork has shown a slight increase in sulfate 
concentrations and the levels of lead exceeded Safe Drinkin~ Water criteria. 

The biological evaluation in this segment revealed "FaIr-Good" conditions 
and a "Stable" trend. 
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No major health problems have been documented as a result of water 
quality problems in Segment 31. A source of minor concern is the high fecal 
coliform bacteria concentrations and high ammonia levels in the stream at 
Waldron (Water Quality, 1986). 

Sources of water quality degradation include the non-compliant point 
source dischargers within the segment as well as the a~ricultural activities 
in the watershed, including cattle and poultry productlon, which contribute 
nonpoint source contaminants. Contamination also occurs from the several coal 
mining operations that exist in this segment (Water Quality, 1986). 

Table 3-26 shows the various sources of soil erosion from within the 
segment. 

TABLE 3-26 SUMMARY OF EROSION BY SOURCE 

Eros i on Source Tons Per Year Percent of Total 

Road Surface Erosion 
Road Bank Erosion 
Gully Erosion 
Streambank Erosion 
Sheet and Rill Erosion 

22,337 
36,752 
8,419 

16,261 
668,491 

Total 752,260 
Source: Nonpoint Source, 1979 

2.9 
4.9 
1.1 
2.2 

88.9 

100.0 

From Table 3-26, it is readily apparent that sheet 
the major source of soil erosion. Table 3-27 shows the 
rill erosion. 

and rill erosion is 
sources of sheet and 

TABLE 3-27 SHEET AND RILL EROSION BY LAND USE 

Percent of Erosion Con-
Tota 1 Land AV~. Erosion Rate tri buted by 

Land Use Use ( ons/acre/year) Land Use 

Cropland 0.8 20.2 2.1 
Grassland 36.7 0.5 19.1 
Forest Land 57.5 2.2 77 .2 
Urban & Built-up 3.5 NA NA 
Water 1.0 NA NA 
Extractive 0.5 NA NA 

Total 100.0 1.91 100.0 
Source: Nonpoint Source, 1979 

Forest land is the major contributor of soil erosion. Poteau River and 
Black Fork Creek watersheds are areas with high erosion rates on forest land 
(Nonpoint Source, 1979). 
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Segment 3J - Grand Neosho 

The waters of Segment 3J are closely monitored by nine water quality 
sampling stations. Common violations of water quality standards, shown in 
collected samples, are high levels of nitrates and low levels of dissolved 
oxygen. 

Parameters which are showing a trend are increasing concentrations of 
phos~horus, nitrates, copper, lead, zinc, cadmium, chromium and fecal 
coliforms. The suspected source of these parameters is the waste from large 
numbers of confined animals and chickens within the segment (Water Quality, 
1986). 

No major health problems have been documented as a result of water 
quality within this segment. Minor concerns involve potentially hi~h nitrate 
levels both in surface and groundwater. Consumption of water contaIning 
nitrate levels greater than 10 parts per million can cause health problems, 
only in infants. Also the hi8h bacterial counts associated with runoff events 
pose a health concern (Water uality 1986). 

The Illinois River and tributarIes is area where the streamflows do not 
meet water quality standards. Parameters which often exceed standards are 
dissolved oxygen, water temperature, total phosphorus-P, and fecal coliform 
bacteria. The sources of the pollutants are pasture grazing livestock, land 
application of confined animal wastes, and discharge effluent from municipal 
waste water discharge in the Illinois River Basin. Simulations by U.S. 
Geological indicate that the Illinois River and Muddy Fork of the Illinois 
River can not meet Arkansas disolved oxygen standards with the discharge of 
any additional wastewater. effluent into their waters (Terry et aI, 1984). 

Erosion is a major pollutant is Segment 3J. Table 3-28 lists the sources 
of the erosion. 

TABLE 3-28 SUMMARY OF EROSION BY SOURCE 

Erosion Source Tons Per Year Percent of Total 

Road Surface Erosion 
Road Bank Erosion 
Gully Erosion 
Streambank Erosion 
Sheet and Rill Erosion 

105,254 
148,793 

2,277 
71,116 

1,460,518 

Total 1,787,958 
Source: Nonpoi nt Source, 1979 

From Table 3-28, it is readily apparent that sheet 
the major source of soil erosion. Table 3-29 shows the 
rill erosion. 
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5.9 
8.3 
0.1 
4.0 

81.7 

100.0 
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TABLE 3-29 SHEET AND RILL EROSION BY LAND USE 

Land Use 

Cropland 
Grassland 

Percent of 
Total Land 

Use 

forest Land 
Orchards & Vineyards 
feedlots 

3.B 
53.7 
29 .5 
O.B 
0.8 
8.4 
0 .3 
0.1 
2.6 

Urban & Buil t-up 
Water 
Mining 
Other Agriculture 

Total 100.0 

Avg. Erosion Rate 
(tons/acre/year) 

7.4 
1.0 
3.3 
o 

13 . 0 
NA 
NA 
NA 
NA 

2.0 
Source: Nonpoint Source, 1979 

Erosion Con­
tri buted by 

Lanll Use 

14.6 
26.4 
54 .5 
o 
4.5 
NA 
NA 
NA 
NA 

100.0 

Cropland areas having high erosion rates were found in Upper Illinois 
River, Osage Creek, Sugar Creek, and Upper Spavinaw Creek watersheds. 
Watersheds found to have high erosion rates on forest land were Osage Creek, 
Middle Illinois River, flint Creek, Sugar Creek, and Upper Spavinaw Creek 
(Nonpoint Source, 1979). 

DATA BASE PROBLEMS 

Irrigated Cropland 

Information on irrigated cropland should be available for planning 
purposes. Since about 40 percent of total surface water use, excluding water 
used in electrical energy production, in the Arkansas River Basin is for 
irrigation, the total irrigated acreage of each crop, is needed to determine 
the total amount of water needed for irrigation. 

Information on irrigated cropland is difficult to obtain. The 
Agricultural Stabilization and Conservation Service (ASCS) reports rice 
acreages, and the Crop and Livestock Reporting Service reports estimates of 
irrigated crops determined by sampling procedures, Th i s information is only 
available by county . For planning purposes, information should be reported by 
hydrologiC boundaries. The Soil Conservation Service sampled irrigated 
cropland and expanded the data for 1980 1n its publication "Agricultural Water 
Study, Phase V, Arkansas Statewide Study"; however, the data were only for one 
year . 

As long as irrigation is a major water use, it will be necessary to 
quantify the water used. A joint effort of all agencies involved will make 
the best use of human resources . 
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Streamflow Data 

In the Arkansas River Basin, there are many streams without flow 
measuring devices. In some cases, the gaged streams do not have an adequate 
number of gages to define the streamflow characteristics. There are no gages 
on the Arkansas River between Murray Lock and Dam and the Mississippi River. 

Some of the streams which are not adequately gaged are Cadron Creek, 
PineY Creek and Mulberry River. The Cadron Creek has one gage located in the 
upper reaches of the stream. Piney Creek and Mulberry River have a single 
gage located in the middle reaches of these streams. 

Diversion Reporting 

Surface water diversion registration was required by Act 180 of 1969. 
The diversion reports have been useful in determining water use in the state. 
The importance of the reports were ma~nified by Act 1051 of 1985 that required 
the Arkansas Soil and Water ConservatIon Commission to determine the water 
requirements of riparian land' owners. Without diversion registrations, this 
determination would prove costly and time consuming. Determination of 
riparian water use is necessary to insure that an over-util ization of a stream 
or lake does not occur or if currently over utilized; to what degree. 

All surface water diversions are to be re~istered except those diversions 
from lakes or ponds owned exclusively by the dlverter. Along with bein~ 
beneficial should periods of shortage make allocation necessary, diversIon 
registration is a necessary tool in the planning process for maximum 
development of the state's water resources. There is no penalty for non­
registration other than being non-preferential should allocation become 
necessary. 

Registration does not constitute a water right. This misconception could 
be the cause of some extremely high reported use rates. Should a period of 
allocation become necessary, the portion of the available water to be allowed 
each registered riparian user would be based upon need and not exclusively on 
past water use reports. 

Some diverters choose not to report. This could be because they are not 
familiar with the diversion registration requirements, or they disregard the 
law because of the lack of a penalty (other than during allocation). 
Additionally, there are those that report initially then fail to report in 
subsequent years even though reporting is required annually. 

Determining Instream Flow Requirements 

-- The Arkansas Soil and Water Conservation Commission has been mandated by 
Act 1051 of 1985 to determine the instream flow requirements for water 
quality, fish and wildlife, navigation, interstate compacts, aquifer recharge, 
and other uses such as industry, agriculture, and public water supply in the 
State of Arkansas. When these needs and future water needs are determined for 
each basin, the water available for other uses can be determined. Major 
problems in determining instream flow reqUirements are insufficient data and 
rigid methodologies. 
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Fish and wildlife - Filipek and others have developed the "Arkansas 
Method" to determine instream flow requirements for fish and wildlife. The 
instream flow requirements determined by the "Arkansas Method" were used in 
the computations of excess streamflow; however

j 
the "Arkansas Method" is 

theoretical and has not been verified with col ection of field data. 
Instream flow requirements determined by the "Arkansas Method" were not 

applicable for use in determining minimum streamflows in the basin. Minimum 
streamflow is defined'as the lowest discharge that will satisfy minimum 
instream flow needs by fish biological · season. The "Arkansas Method" is not 
supported by field data collection or documentation from other studies. . 
Comparison of the percentages used in the "Arkansas Method" with the 
~ercentages used in the Tennant Method indicates that the instream needs for 
fish and wildlife determined by the "Arkansas Method" would provide excellent 
to outstanding fisheries habitat. Therefore, the instream flow requirements 
determined by the "Arkansas Method" were not applicable for use in determining 
minimum streamflows in the basin. 

Rigid methodologies is another problem in determining instream flow 
requirements. Methodologies such as the Arkansas Method do not take into 
consideration the diversity of the aquatic systems or the. historic instream 
and off-stream uses of water from the stream. For example, according to the 
Arkansas Method, instream flow requirements for fish and wildlife are computed 
as a percent of the mean monthly discharge at each of the gaging station · .' 
locations in the basin. At the present time, there is no flexibility in the 
method so that the unique streamflow needs of the different fisheries in the 
basin are taken into account. 

Critical Surface Water Areas 

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. 

From the data presented earlier in this report, there are no critical 
surface water areas in the Arkansas River Basin. 

SOLUTIONS AND RECOMMENDATIONS 

Availabil ity 

The solution to water supply shortages involves water conservation and 
utilization of eXisting water storage or new storage site development. 
Economics is a major factor in solvlng water availability problems. 

Water conservation should be practiced in all categories of use. In 
household use, conservation could be practiced by using flow restrictors, 
limiting duration of water use, and washing full loads of items where 
possible . In agricultural uses especially irrigation, increased application 
effi ci ency, more efficient water del ivery systems, tail water recovery systems, 
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and proper timing are conservation practices which will reduce water . 
requirements. New manufacturing techniques and water recycling are two ways 
to reduce water needs for industry. 

The solution for a small group of water users with a water availability 
problem is to connect to a nearby municipal or water district distribution 
system. In the case of a municipal system or large water user, the solution 
is to contract with an eXisting private, state, or Federally owned water 
storage facility. It is possible for the Corps of Engineers to reallocate 
water storage from existing reservoirs and sell the necessary water storage or 
the right of water withdrawal under contract for municipal and industrial 
purposes. In effect, this solution would mean the formation of an area water 
distribution system. 

As listed in the Potential for Development section, there are some water 
storage sites available for development. These sites may be more difficult to 
develop due to land use, cultural, or environmental reason(s}. In choosing 
this alternative, it would be most desirable from a financla1 standpoint for a 
group of users to jointly develop a new water source. 

The solution to the potential backlog of cases during times of water 
allocation is for the Arkansas Soil and Water Conservation Commission to be 
staffed at maximum levels. With the staffs at maximum levels, they would be 
better equiped to serve the people of the state. Also, with a staff of this 
size, the Commission could assist the staffs of other state agencies such as 
the Department of Pollution Control and Ecology and State Health Department. 

Flooding 

For the areas which are subject to periodic flooding, there are two basic 
types of solutions: nonstructural methods or structural methods. 

Nonstructural solutions do not alter the flood height or flood frequency, 
but they reduce flood damages by keepin9 the flood water from damageable 
items . Examples of nonstructural solutIons are acquisition, zonin~, . 
flQodproofing, raising the structures, building a levee around indIvidual 
structures and flood insurance. Flood insurance differs from the other 
examples in that the flood damage continues to occur but owners of the damaged 
property are partially reimbursed for such damages based on the amount of 
insurance coverage. 

Structural solutions are modifications within the drainage area that 
reduce flood heights. Flood control dams, channel modifications, and leveed 
floodways are examples of structural solutions to flooding problems. 

Even though there are many soluti ons t o flood problems, a careful study 
should be made to determine the least cost alternative at a specific 
location. There is governmental assistance available for water resource 
problems which meet certain requi rements. For an additional discussion of 
governme ntal assistance, see the section ent itled Governmental Assistance 
l ater in t hi s chapter. 
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Quality of Surface Water - Best Management Practices 

As mentioned earlier in this report. soil erosion is a major source of 
nonpoint" pollution in the Arkansas River Basin.'·· The methods used.to·control.· 
soil erosion are fre~uently referred to as Best Management Practices (BMP's). 
There are BMP's which are effective in controlling erosion caused by different 
operations. Table 3-30 lists some of. the BMP's. (Nonpoint Source, .1979).. . 

TABLE 3-30 BEST MANAGEMENT PRACTICES 

Agricultural BMP's 
1. Conservation tillage (minimum till - no till). 
2. Proper disposal of pesticide containers 
3. Proper use of pesticides 
4. Irrigation water management 
5. Crop rotation 
6. Cover crops 
7. Irrigation system tailwater recovery 
8. Grass cover on turn rows and ditches 
9. Underground irrigation pipelines 

10. Crop residue management 
11. Land 1eve1in~ 
12. Contour cult1vation 
13. Rotation grazing 
14. Terraces 
15. Field drains. 
16. Waste management systems 
17. Establish and manage permanent pasture and hay1and 
18. Farm ponds 
19. Grassed waterways 
20. Proper fertil ization 

Forestry BMP's 
1. Proper construction and maintenance of roads 
2. Limited clear cutting on steeper slopes 
3. Stream side management zones . 
4. Correct pesticide application 
5. Minimized mechanical damage 
6. Livestock exclusion 
7. Firebreaks 
8. Critical area planting 
9. Traffic barriers 

10. C1 eari ng on contour 
11. Skid logs on contour 
12. Temporary vegetative cover 

Construction BMP's 
1. Mulching 
2. Traffic barriers 
3. Limited soil disturbance 
4. Site planning and proper timing of operation 
5. Temporary vegetative cover 
6. Conservation of natural vegetation 
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TABLE 3-30 BEST MANAGEMENT PRACTICES (cont . ) 

Construction BMP's(cont.) 
7. Diversions 
8. Water control structures 
9. Hard surface heavy use areas 

10 . Roadside stabilization 

Subsurface Disposal BMP's 
1. Proper installation 
2. Provide sewer service 
3. Sanitary landfills 
4. Recycling 
5. Alternate systems for sewage disposal 
6. Limited housing density 

Urban Runoff BMP ' s 
1. Grade stabilization structures 
2. Grassed waterways 
3. Sediment basins 
4. Flood water control structures 
5. Mulching 
6. Diversions 
7. Ponds 
8. Critical area treatment 
9. Lined waterways 

Mining BMP ' s 
1. Reclamation of mined lands 
2. Grassed waterways 
3. Diversions 
4. Revegetation 
5. Sediment basins 
6. Spread, smooth, and vegetate spoil lands 
7. Proper fertil izing and use of lime 
8. Fencing 
9. Tree planting 

10 . Access roads 
11. Reshaping strip mines 
12. Mandatory reclamation plans for new mines 

Hydrological Modifications BMP's 
1. Grade stabilization structures 
2. Dikes 
3. Streambank protection 
4. Surface drainage 
5. Revegetation after construction 
6. Spoil spread ing 
7. Water control structures 
8. Dams 
9. Rock lined waterways 
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TABLE 3-30 BEST MANAGEMENT PRACTICES (cont.) 

Hydrological Modifications BMP's (cont.l 
10. Designing of side slopes to facilitate revegetation 

and maintenance 
11. Floodways 
12. Construction of irrigation reservoirs 
13. Irrigation return systems 
14. Levees to prevent flooding 
15. Low water weirs 
16. Clearing and snagging 

Disposal Sites BHP's 
1. Diversions 
2. Filter strips 
3. Fencing 
4. Sites for disposal of pesticide containers 
5. Sol id waste collection systems 
6. County wide refuse disposal plan 
7. Daily processing: Cover and vegetate abandoned dumps. 

Road BMP's 
1. Topsoiling ditch banks 
2. Paving 
3. Diversions 
4. Critical area planting 
5. Mul chi ng 
6. Lined waterways 
7. Water conveyance structures 
B. Limited road grading 
9. Riprap 

10. Proper site selection for new road construction 

Streambank BMP's 
1. Grade control structures 
2. Streambank vegetation including 
3. Reshapi ng banks . 
4. Rock riprap 

trees 

5. Concrete mats 
6. Lined waterways 
7. Controll~d grazing 
8. Revetments and jetties 
9. Buffer zones 

10. Snagging 

Gully BHP's 
1. Terraces 
2. Diversions 
3. Critical area shaping 
4. Mulching 
5. Critical area planting 
6. Fencing 
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There are also point sources of pollution in the Arkansas River Basin. 
The solution to these problems is continued intensive enforcement of pollution 
control laws. Initially, the enforcement could consist of notifying point. 
source violators of their non-compliance. Many violators will take action 
when notified . If violators. do ,not voluntary comply, · legal action would be ...... 
the second course of action. 

AntiCipated reduction in pollution sources will enhance the environment 
by improving water quality throughout the region. It is expected that fish 
habitat and the opportunities for body contact sports will be significantly 
improved. Wildlife habitat will be enhanced because of improved cover and 
diversity throughout the region. 

In addition to enhancing the environment, implementation of the BMP's and 
enforcement of pollution control laws are expected to result in economic and 
social benefits. The soil and water resources will be protected. It is 
anticipated that asricultural production will be increased, additional 
recreational activ1ties will become available, area residents will take more 
pride in their community, and social consciousness will be increased. 

Conservation - Agricultural Water Use 

Agricultural water use is the largest consumptive user of water in the 
Arkansas River Basin. Since this water use is the largest user of water, the 
potential exists for the greatest conservation of water. There are many ways 
farm managers may conserve water. 

One of the most important methods of conserving water is to increase the 
infiltration rates of the surface soils. By increasin~ the infiltration rate, 
a larger percent of the rainfall is absorbed by the SOlI and is stored in the 
soil pores for later use by the plant. The infiltration rate is increased by 
keeping the soil pores open and slowing the rate of water runoff from an 
area. To keep the soil pores open, the management alternatives of stUbble 

• mulch tillage, no-tillage and cover crops can be used. Methods to slow the 
rate of water runoff are contour farming, terraces and conservation tillage. 

Water delivery systems are items that should be evaluated for loss of 
water. Water losses range from 40 percent to 10 percent for earth canals and 
5 percent to 0 percent for pipelines (Agricultural Water Study, 19B3). 
Seventy-five miles of earth canals, both permanent and temporary, comprise 40 
percent of the length of the delivery systems in this basin. Increased 
efficiency can be gained by installing pipe irrigation water delivery 
syst.ems. Also, the land area previously occupied by the canal can be used as 
cropland, therefore contributing to increased production. . 

Application methods have a wide range of efficiencies for each method and 
between the different ,methods. Table 3-31 shows the various application 
methods and their range of efficiencies. 
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TABLE 3-31 ESTIMATED EFFICIENCIES OF APPLICATION METHODS 

Application Method 

Furrow (without return) 
Furrow (with return) 
Levee (without return) 
Levee (with return) 
Travelln~ Sprinkler 
Center-plvot Sprinkler 
Solid Set or Portable Set 
Drip Irrigation 

Source: Agricultural Water Use Study 

Efficiencies 
(percent) 

30 - B5 
BO - 95 
40 - BO 
BO - 95 
75 - 90 
75 - 90 
75 - 90 
85 - 95 

Eighty-four percent of the irrigated acreage is irr-igated by.the contool' 
levee application method (Agricultural Water Study, 19B3). Contour levee 
irrigation method is one of the least efficient irrigation methods. 
Efficiency of an irrigation method may be improved by more intensive 
mana~ement of the exi st i ng method or changi ng the method"of i rrigat ion 
appllcation. 

Another aid in conservation of water in agricultural irrigation is the 
proper scheduling of applications. Proper scheduling allows the water user to 
apply water only when the plants need it. Important factors in irrigation 
scheduling are soil properties, plant characteristics, weather, and management 
practices. If all factors are considered, an efficient irrigation schedule 
may be developed. 

Engineering planning is the process which utilizes all of the previously 
mentioned factors to use water in the most efficient manner. In addition, 
engineering planning makes recommendations on field layout, land leveling 
needs, water pump placement, and delivery system needs. 

Conservation - Public Supply 

Conservation in the public supply category can lessen the demand on water 
sources. Water saving methods include installing water flow restrictors, 
repairing all leaks in water lines, limiting bathing water, watering lawns in 
cooler parts of the day and washing items only when there is a full load. 
Also, another use reduction measure is pricing technique~. Price variance has 
proven to be a means of controlling water consumption. With the 
implementation of these and other conservation measures, a significant 
quantity of water can be conserved. 
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Conservation - Self-Supplied Industries 

" Self-supplied industry is urged to examine its operating procedure for 
areas in which water could be conserved, Practices to be considered include 
water recycling and manufacturing process revision. 

Conservation - Wastewater Reuse, Recyling and land Application 

Municipal wastewater effluent has the potential to be a source of 
supplemental water. There are uses of untreated or limited treated wastewater 
which will reduce the total disposal cost of the efflueht. Recycling has the 
potential of benefiting both the source and the user. If the chemical 
composition of the wastewater is within acceptable limits, it may be used as 
irrigation water or fertilizer. As treatment costs increase, 
recycling or land application becomes a more attractive option. 

Governmental Assistance 

There are several government programs which are intended to aid 
communities and organizations in solving water resource problems. Table 3-32 
is a list of selected government programs and their administering agency . 
Additional program information may be obtained by contacting the administering 
agency. 

Purposes of the programs vary. Program purposes include flood 
prevention, water supply, waste water treatment, technical assistance or land 
use planning. 

Forms of assistance range from technical assistance to grants. Some of 
the programs require cost sharing from the local sponsor. Cost sharing is 
when the sponsoring local organization is required to pay a percentage of the 
costs of the project. 

Data Bases - Irrigated Cropland 

The U. S. Department of Agriculture has three agencies that are involved 
with reporting cropland acreages. The Agricultural Stabilization and 
Conservation Service(ASCS} reports crop acreages of those land controllers who 
partiCipate in their programs. The only irrigated crop acreages that ASCS 
collects is rice because it is only grown by Irrigated methods. Land 
controller pa'rticipation is estimated at 99 percent. The Crop and Livestock 
Reporting Service reports irrigated cropland based on sampling procedures. As 
part of the Arkansas Statewide Study - Agricultural Water Supply Report, the 
Soil Conservation Service sampled irri~ation systems in 26 eastern Arkansas 
counties and conducted a census of irrlgation systems in the remaining 
counties in the state . The U. S. Geological Survey estimates the annual 
irrigation water use based on acres of crops reported by the Statistical 
Reporting Service. 
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As directed by Act 1051 of 1985, the Arkansas Soil and Water 
Conservation Commission began collecting ground water irrigation data from 
questionnaires completed by the water user. The annual deadline for reporting 
irrigation water use for the previous water year is March 1 of each year. 

A joint effort is needed between all water use data collection agencies 
to accurately report irrigated cropland periodically for planning purposes. 
Through such an effort, accurate and consistent information will be developed 
and enhance water resource planning in the state. 

Data Bases - Streamflow Data 

One solution to the lack of streamflow gaging station data in the 
Arkansas River Basin would obviously be to install more gaging stations on 
streams in the basin. Additional gages on streams with limited gages would be 
particularly helpful to define streamflow characteristics at intermediate 
locations on the stream. 

Another solution to the problem of limited streamflow data would be to 
develop a regionalization technique for statistically estimating discharges 
for sites on streams where data are limited. DeveloRment of a regionalization 
technique for determining low-flow characteristics of streams would be 
extremely helpful since extrapolation of low-flow information to ungaged areas 
can result in unreliable estimates of low-flow discharges. Low-flow 
information is necessary for use in the State Water Plan for determining safe 
yield of streams, instream flow requirements for water quality, minimum 
streamflows, and critical use areas. A suitable regionalization technique has 
not been developed for Arkansas at this time. A report by Hines (Hines, 1975) 
provides an alternative to a regionalization method, however, this technique 
is limiting since it requires several low-flow measurements at each ungaged 
site to estimate the low-flow characteristics. A regionalized low-flow 
investigation would provide a method to determine low-flow characteristics of 
streams in the Arkansas River Basin through the use of regression equations 
which would extend the usefulness of the present gaging station network. 

Diversion Reporting 

Surface water diversion registration was required by Act 180 of 1969. 
The diversion reports have been useful in determining water use in the state. 
The importance of the report was magnified by Act 1051 of 1985 which required 
the Arkansas Soil and Water Conservation Commission to determine the water 
requirements of riparian land owners. Without diversion registrations this 
determination would prove costly and time consuming. Determination of 
riparian water use is necessary to insure that an over-utilization of a stream 
or lake does not occur or if currently over utilized; to what degree. 

One solution to the problems of non-reporting, over reporting, or one 
time only reporting is to amend the current law to include a penalty in 
addition to nonpreference in allocation proceedings. The fine should be large 
enough to be an incentive to report. Also, the Arkansas Soil and Water 
Conservation Commission should be able to make adjustments to reports that 
appear inaccurate. This would not be used to grant water quantity rights. It 
would only be used for planning purposes to accurately determine water use. 
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Determining lnstream Flow Requirements 

Determination of instream flow requirements for water qual ity and fish 
and wildlife in the A~kansas River Basin is a problem at the present time. 
Quantification of the1amount of water in this basin that is available for 
other uses is not possible until these instream flow needs are identified. 

The c.riteria fa I' water quality flow requirements have been established by 
ADPC&E, but the low-flow characteristics have been determined for only a 
relatively small number of sites in the Arkansas River Basin. One possible 
solution to this problem would be the development of a regionalization 
technique for statistically estimating low-flow discharges for sites on 
streams where data are limited. 

The instream flow requirements for fish and wildlife have been addressed 
using the "Arkansas Method" (Filipek, et. al . , 19B5). The accuracy of the _ 
"Arkansas Method" could be verified by a study of instream flow requirements' 
using the lnstream Flow Incremental ~'ethodology (IFIM) developed by the U.S. 
Fish and Wildlife Service. This methodology may also be applicable for the 
determination of minimum instream flow requirements for fish and wildlife. 

An alternative or modification to the method of determining fish and 
wildlife requirements could be the development of an instream flow needs 
priority matrix for determining the level of protection which should be 
afforded a stream. Barnes (19B6) recommended that establishing stream 
priorities in a given basin is a rational approach to afford streamflows which 
are necessary to protect and to maintain existing aquatic life, recreational 
use, aesthetics, and ecological stability as well as considering other uses. 

In developing stream or stream reach priorities in each basin of the 
state consideration should be riVen to: (1) the presence of endangered 
species, (2) water qual ity, (3 special stream designation, e.g., Wild and 
Scenic Rivers, Arkansas Natura Scenic Rivers Registry, or Arkansas Natural 
and Scenic Rivers System, (4) recreation use, (5) fishery value, (6) historic 
riparian use and/or municlpal water source. The stream priority matrix was 
prepared based on multi-a~ency consultation in the areas of water quality, 
fi shery quality, scen i c rl ver status, Y'ecreat i on use, and endangered spec i es. 
The Arkansas Department of Parks and Tourism, the Scenic River Commission, the 
Endangered Species Office of the U. S. Fish and Wildlife Service, the Arkansas 
Game and Fish Commission, the Arkansas Department of Pollution Control and 
Ecology, and the Arkansas Soil and Water Conservation Commission were 
consulted by Barnes for input into the matrix. Other features could be added 
to refine the matrix includin~ state species of special concern and degree of 
municipal, industrial and agricultural use of the lotic systems. 

In Table 3-33, Example Pri or ity Matrix for Determining Stream Flow 
Protection Levels, is a suggested format of a priority matrix. The different 
factors would be aSSigned a point value to get a composite score and the 
assigned values for the different factors would be summed. An 
interdisciRlinarian committee could assign the point values for the rating 
factors and for the different protection levels for the streams . These 
protection levels or minimum flows could be based on a percentage of the 
historic flow for the stream for that season (Barnes, 19B6). 
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TABLE 3-33 EXAKPLE PRIORITY MATRIX FOR DETERMINING STREAK FLOV PROTECTION LEVELS 

STREAK 
OR SEGMENT OF STREAK 

ENDANGERED 
SPECIES 

YES - pt. 
pt. NQ-

Stream Flow Protection Levels Are: 
Di9b percent of tbe Seasonal 
Mediull percent of the Seasonal 
Lov percent of the Seasonal 

HeaD 
Mean 
HeaD 

VATER QUALITY 
8IGH - pt. 
MEDIUlI - pta 

LOW - pt. 

Flow as HiDiaum 
Flow .s J!iniaum 
Flow .s lliniaulI 

RECItElTION USE 
BIGB - pt. 
lIEDIUlI - pt. 

LOW - pt. 

FISHERY QUALITY 
81GB - pt. 

IlEDIUlI - pt. 
LOV - pt. 

SENIC RlYER STATUS: 
V$ - Wild and Scenic 

NJU - National Rivers 
SR - State Systeas 

River 
Inventory 
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CONVERSION FACTORS 

For use of readers who prefer to use metric (International System) units, 
rather than the inch-pound units used in this report, the following conversion 
factors may be used: 

MultiEll inch-pound unit ~ To obtain metric unit 

foot (ft) 0.3048 meter (m) 

foot per mile (ft/m!) , 0.1894 meter per kilometer (m/km) 

mile (mil 1.609 kilometer (km) 

gallon per minute (gal/min) 0.06309 liter per second (L/ s) 

million gallon per day (Mgal / d) 3,785 cubic meter per second (m3 / s) 
cubic meter per day (m3/d) 



INTRODUCTION 

The study area consists of the entire Arkansas River basin (fig. 

4-1), most of which lies in the Interior Highlands physiographic division. The 

Interior Highlands is an area of hilly to mountainous terrane which is under-

lain by consolidated rocks consisting of sandstone, shale, limestone, and 

dolomite. The southeastern tip of the study area extends into the Gulf Coastal 

Plain physiographic province. The Coastal Plain is characterized by flat to 

hilly topography and is underlain by unconsolidated sediments consisting 

chiefly of sand, gravel, silt and clay. The boundary between the Coastal 

Plain and the Interior Highlands trends northeast-southwest through Little 

Rock and is known as the Fall Line. 

The Interior Highlands is divided on the basis of physiographic expression 

into two provinces; the Ozark Plateaus province and the Ouachita province. 

The Ozark Plateaus province encompasses the northwestern corner of the study 

area north of the Arkansas Valley section of the Ouachita province. The Ozark 

Plateaus is dominated by deeply dissected plateaus rising over 2,000 feet (ft) 

above sea levell, underlain by limestone, dolomite, shale, and sandstone 

of Pennsylvanian to Cambrian age (fig. 4-2). A more detailed description of 

the geologic units of the Ozark Plateaus is contained in the stratigraphic 

column in table 4-1. Small amounts of water, less than 10 gallons per minute 

(gal/min), are available in the area from surfichl rock units, but as much 

as 500 gal/min may be obtained from deeply buried sandstone and chert units 

which constitute regionally important aquifers. 

1 Sea level refers to the National Geodetic Vertical Datum of 1929 (NGVD of 
1929)--a geodetic datum derived from a general adjustment of the first­
order level nets of both the United States and Canada, formerly called 
"Mean Sea Level of 1929." 
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T.ble 6-1.--Gener.liz~d .tratl&r~ph1~ column of the Itudy Ire. in the Ozark Platelua phraiogr~phi~ provin~e 

(modified fro. Clplan. 1951; 1960) 

Thi~knea" 
Enthell Syate. Geolodc unit In feet l)ea~riDtlon Water-bearinll chara~terleti~1 

Atokl Forllatlon 0-4,600 Sanda tone, medium grained, 
interbedded with dark ahale. 

Pennaylvantan Bloyd Shlle 0-628 Shlle, derk, H .. llei contelna 
bed. of uody. gray l1mestone 

Rale Forilition 0-960 Upper plrt - masaive lil!leetone, Yieldl sllill quantitie. ., -
ahdy layera. tower plrt - "ater to welll in the 
Ihale Ua8ile dark. weathere-d sonea In the 

out~rop ITeI. Holt "elll 
Pitkin Lt..utone 0-219 LIDleetone, cryetalllne, gray- -- yield 2 to 5 gallonl per 

. blat':k IIIlnllte. In eo_ Irell, 
fracture zonel Ind bedding 

fayetteville Shlle 0-291 Shall, dark, black Iindatone pllnea may yield up to 
beda near top 25 gallona per !linute. 

IIltelville SlIndltone Sondetone, madiu. graln~d with 
bUll ii_stone 

0-457 
Hilalss.lppian Ruddell Shale Shale] HeaUe! dark SrI,y::sreen 

Hoorefield Fonaation Shale -.Lht3:, __ ar~y-black 

800ne Formltlon 0-368 Chert, denle or cherty llme-
(including St. ,., LtmeetoM atone contlina. I blall pink ,. 

IIII!lIber) maroon finely cryatailine 
lilies tone 

Weathered rubble of lime-
Chattanoogl Shlle 0-70 Shlle, black, ~itumlnous, with Itonel yield 2 to 5 g~llonl 

baed a&!lndatonll per minute to well •• Welll· 
. ,', tapph., loIutUl",'~h._r.e ', . 

Devonian Pentera Chert 0-260 Chert, (lrey to black, vi,h ~an yield up to 25 (1.1 Ilona 
Intlrbedded lImeltone per lIinute. 

J...aH~rty Umaatone Lilleatone, earthy. thinly 
bedded t red to srly 

Sllllr lan St. Clair Li.utone 0-254 Lillleatone t plnkbh-s:ul 

Braesf leid Lt.-eltone Ltv.estone, light gray, 
~ontdnlnll vUi:a 

Cuon Shlle 0-57 Shale, platy to flaaile, ~lack 
and gr.y 

COllCOnly yield 5 ,. iO 
fernvile J...lmeatona 0-106 1.1.ea[one, cosraely crYlul- gailo'lll per lIinute fro .. 

line white, gray. pink aolution channels, bedding 
planes, aod frlcturel. 

Rhllllawick Limestone Lilll8stone, locchroldal, vhl ta Yieldl from eo .. e wella 
to Srall fossiliferoul ··r exceed, 50 (lallona 

0-400 per minute. 
PlEIttin Lime.tone LiftestonQ, daneQ, light grllY to 

blue sray 

Joachim Dolomite 0-117 Dolomite, ollty, grlY to bro>ro, 
aODle ssndatone ... Peter Sandstone 0-156 Sandatone, sedium grained, 
"'hite frolted 

Ordovicisn 
Everton Formation 0-1,160 Dolomite, denae, gray to brown 

lind glndlltone 

Powell Dolomite 0-40l! Dolomite, IUty, ahal,.. ~ond-
s[on. and aandy doloa1te 

Solution channels and f rac-
Cotter Doloutl 0-527 Doiollite, light grlY to brown, tures yield , to 10 g8ll10nl 

~hertv per minute. Yielda 1. 
,aolle welll lI.y elleeed 50 

Jeffereon Cl-ty Dolorite 100-496 DolOllir., cherty. sllty, gray gallons per lIinute." 
to brown. Hinor bed. of 
aend.tone. 

Average yield files. than 
Roubtdoux For~tton lJ2-455 Dolo~ite, dolomitic slndltone, 150 g41/min but up to 450 

and chart gal/min il poslfble 

GII~onede-Van BUren 3i9-600 DolomUe, cherty, light Brown- Wells COllllllonly yield 150 ,. 
for.ationa (including gray. Seall alndatone-Gunter 300 gallona per lIIinute. C •• 

Gunter Sanda tone lIembar) !I~mber, wMte to gray qUlrtt yield up to 500 gallons po< 

Ilndltone. minute. 
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(-.odlfhd fro- Cllphn, 19HI (960) 

Thickn!! •• 
Erathe. Syate. Ceololi<: u .... , in feat De.crlptlo!l. Watet-bearins chancterlaUca 

Ell.! nence-Pot 0111 Formatio~ 307-389 Dololll1ta cherty, 11l:ht colored L1tth III kno"n about water 
yields of the!!e for"'lItion!! 

Derby-Doerun For~ltlonll Dolomite. srlnull1r, cherty, in Arklnllsa. With ,h. 
undl l IUtl except iOIl of the Ellin.nce-

Potoat, theu tor.ltlona 
Call1brian Dlvi, ror.ation Dolo.ite aandy, ' ably - yhld lells thin SO gdiona 

per ,,{nute In aouthern 
Bonnltlne Doto1ll1te 0-71 Dolo.lte, lllht lray, HI'lIouri. The 2:.1nen<:l-

I!:llueonltic Potolll h., reportedly 
yielded up to UO gd tonto .. LllIIOttl Slndltonl 0-59' QultU:o'e 'Ind!!tone, loc8Hy' per "Inute In I __ 11 '" arkoale Benton County. 

PUealibrian !Joeoul Rod .. 
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The Ouachita province, which encompasses most of the study area, consists 

of two sections; the Arkansas Valley to the north and the Ouachita Mountains 

to the south. The Arkansas Valley is an east-west trending synclinorium 30 

to 50 miles wide with a surface generally lower than the Boston Mountains on 

the north and the Ouachita Mountains on the south (Fenneman, 1938). The 

rocks cropping out in the Arkansas Valley are nearly horizontal beds of 

Pennsylvanian-aged sandstones and shales (fig . 4-2). In contrast, the Ouachita 

Mountains section is a faulted anticlinorium, with mountains and inter~ountain 

valleys being the dominant topographic features. The outcropping rocks in 

this part of the study area range in age from Pennsylvanian ,to Ordovician. 

The dominant lithologies are shale, sandstone, chert and novaculite. A more 

detailed description of the geologic units of the Ouachita province is 

contained in the stratigraphic column in table 4-2. 

The Arkansas River flows within a narrow valley 1 to 5 miles in width 

through the Arkansas Valley section. Alluvial deposits associated with the 

river occur in several disconnected areas along the river between Fort Smith 

and Little Rock. The coarse-grained basal section of the alluvium is a highly 

productive aquifer. 

Except for the alluvial aquifer, there are no regionally significant 

water-bearing formations either at the surface or at depth in the Ouachita 

province. 
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t.ble 4-2.--Generalizad Itrltisrlphic colu~ of the study Irel in the Ouachita phYliiolraphic province 

(liodiUed frolll Cordova, 1963; A.lbin, 1965) 

Thicknes. 
Erathea Syatell Ceolod!: unit In feet Deacdption Water-bearinJl[ characteriatiCI 

Canocoic Quaternary A.lluvial .!lind tarr.!llce depolilte 0-80 Gravel .!lit the b.!ll.!lle, gnding Yield. 300 to 700 gallonl P" 
upwatd to .and eilt and clay alnutl. 

BOI8Y Shah 0-900 Shlle, dark, cont.!llin.!ll three 
buff undatone betS.. 

Slvannl S.!IIndltonl 0-1,610 Shde and l.!IInd.!lltone with ", 
cOil bedll .!lind one lenticular 
11_lton8 bed 

HcAl'Her Shde 0-i.820 ,Shde, dirk, Sritty; land-
rannlylvlnlan ItCft11 liltltO_' COil 

Hlrtthorne Sladltone 0-30"0 Sandlllltone, lIIedluli gr.!llin, 
whlttlh to light grly, Ihdey 
In 10_ area. 

A.tOM rorllatlOfl 0-19,000 Shllle, IlItJ', d.!llrk .!lind Ilnd-
Itone l1Jlht Jl[U, 

John. '1Il.y Sh.le 0"';1,000 Shale and CllYltone, guy .!lind .an 
Jackfork Slndttone 0-1,000 Sandstone, fine to coarse 

a ralned lh:bt RUy to brown 

'tully Shlle 0-l2,20D SUile. blaclt, HuUI Ind 
land'tonl, Une Ilu.lned. 
gue n; ba.al Rot Sprins sand-

HJIIst.lt.pphn blaa! Rot Spdnsl undlltone Yield I.sll quantitiel of 
. emb.r - 'Indltone, .ediu. IIater to weill in the 
IIrahad llray, quartlitic \lelthered &onel in the out-

crop Ire.l. Holt IIelil 
A."rkan ... Nov.culite 0-950 Upper Member! nova cull te, yield lee I thin 10 gali on l 

gra, to black, cllclreous, plr ,lnute, but yieldl .. 
1IIIIiye high II 72 gllione per 

Middle He.ber: n"ovacuiite, lIinutl have been reported. 
dlrlt, thinl,. bedded, inter-
bedded Ihale 

Devonian 1.0_1' Mellbe r: noyaculite, 
white denae utaive 

"iseouri Mountein Shele O-)()O Shale, red and green; con-
taina thin bede of chert and 

SUurian landltone 

Blayloelt Sindstone a-Sao Shale, blaelt Ind green, inter-
bedded aandaton., III!!diuli 
ardned 

Polk Craek Shal. 0-115 Shale, bllelt, gr.!llphitic, con-
tdnl abundant graptolitee 

Polk Creek Shale 0-115 Sha la, bif.c k , graphitic, con-
tdn. abundant araptolite. 

-Bigfork Chert 0-800 Che rt, ,ray to black, inter-
bedded bllck li.eltona and 

Ordoyietln s hde 

WOlllble Shale 0-1,000 Shell, black, 10.. laadeton. 
end biue-bl'ck It"ltoal 

Bilkely Sandstone Shih, bhck. end ,reen, a.' 
t.ntlrb~ded aalldatolll, IMdiu. 

" Beained 
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The geologic units that underlie the Coastal Plain province of the study 

area range in age from Tertiary to Quaternary (fig. 4-2). '!hey consist of a 

series of sand, clay, and marl formations which outcrop in bands parallel to 

the Fall Line and dip to the southeast and, of alluvial deposits that blanket 

the area in the Coastal Plain from the Arkansas River east to the boundary 

of the study area. The alluvial deposits are part of the Mississippi River 

Valley alluvium and contain the most productive aquifer in the study area. 

The Sparta Sand of Tertiary age, which is part of the older sequence of beds 

underlying the Coastal Plain province, is also a highly productive unit in 

the study area as well as in much of the sout,heastern part of the State. 

Other Tertiary-age units, including the Cockfield Formation and the Midway 

Group. are of local significance. More detailed information describing the 

geologic units of the Coastal Plain is summarized in the stratigraphic column 

in table 4-3. 
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Tllble 4~}.--Ctlleulh:ed l~utl8nph1e cohmn of the Itudl Icn in thl Contd Phlr, phrdoluphie province 

( .. odifhd (COllI I(teln 11'1.1 otheu, 1950: Tf!rr1 Ind othen, 19191 Ind Petefl~n lind othefl, 19115) 

Thlekneu 
[rlthe .. SYltl" C.olo_lc unit In felllt t1uetlptlon Wlhr-bleri"_ e1'leflcterl,tlcl 

Qo,nt'l'rn8r,. Alluvtull lIInd terClce lIepolitl! 0-150 Grlvel ,'It ", b". ~ndt"1 I' P- YllllIl up to 2,500 1"Uonl 
vlrd to lind dlt Iftd dll Jlef .lauu 

Jlel!.lon Croup G-JIIO C1I, vUh •• M Ii", .. nd I"d .... not yield vlter 
lilt 

Coel!.(hld for.u.lon O~ I1' 'Ind. Itnl, llsniete . Co-.onl, yhld. lei. U,lin 100 
clrbon'cl!ou, 1.1Ionl potr .Inutot but c." 

yhld u, t o no s,t lonl per 
_hute 

Cool!. Mollntlli" ror.lt!.,. 0-150 CI_y, e'rbon,clou, vlth le"'II' Do., not yteld .Itlr 
.r fine und 

Spirt. hnd 0-'00 'Ind, cl11, '". lIlt, tine Co-onl, 1hid. 1,000 111101'11 
Iflined nel .. top to enlue plr .lnute to veili. Yield 

Terthr1 R"llned It the bot t o. fro .. lo.e velll ."1 exceed 
I 900 Killon, Def .lnute 

Clnl Rlver roc •• tlon 0-500 CII,., und, .nd IUt Soucel of vlter only in or 
ne.f it. outcrop Irel. 
Yield. up to J5 1111 onll 
per .lnute. 

Clnrho Sand 0-200 SoInd. fine to •• diu. r.enl"lll, yietd. te" thin 
10 .. llon, Det .Inute 

WUeo!! Croup 0-000 Sind .ltd dl1 inurbotdd~ Co-.onl, ,illd. over 50 
•• 11~' OIt .. lnute 

Mldvll Croup 0-500 Cl~1 with .o.e IUt Ind 11 .. 11' Yh ld, lfeUt In outcrop Ifee 

S.nd, cIIc.reou" ofld IIhuco~ Doe. not ,Ie ld potlbie vlt.r 
Cretlceou. niUe, vtttl tMn bH' of ct.,. 

'"' 1I.e 
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PURPOSE AND SCOPE 

This report was prepared for the U.S. Army Corps of Engineers, Little · 

Rock District to describe.the ground-water resources of the Arkansas 

River basin. The contents of this report will be incorporated by the Corps 

of Engineers int~ the Arkansas River basin report; one of eight River 

Basin Reports to be published as a component of the 1986 Arkansas State Water 

Plan. 

The purpose of this report is to (1) describe the general geologic and 

hydrologic characteristics of the basin, (2) describe the significant water­

bearing units in more detail, and (3) examine specific ground-water problems 

and potential problems. 

The study area includes all of the Arkansas River basin. For 

convenience, water-use figures were assembled by county for the IS-county 

area shown in figure 4-3. This IS-county area does not correspond exactly to 

the study area. 

The general physiographic and geologic characteristics of the study area 

including topography, geologic structure, and lithologies present are described 

in this report. In addition the general hydrologic characteristics of the 

study area including ground-water availability, ground-water use, and ground­

water quality are described. Several regionally important water-bearing 

units are described in more detail. These units included subsurface and 

surficial rock units in the Interior Highlands, Quaternary deposits throughout 

the study area, and the Sparta Sand in the Coastal Plain. The availability 

and quality of water from each of these units are discussed in detail. Ground­

water availability anti quality problems in the study area are also described 

in detail. 
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GENERAL HYDROLOGY OF THE STUDY AREA 

Ground water is available from nearly all of the geologic units in the 

study area. However, many of the units do not yield enough water even for 

domestic use. Others, such as surficial rock units generally are marginally 

acceptable as sources of water, but sre important because they are readily 

accessible and usually are the only avsilable source of ground water. , 

Ground-wster withdrawals (Holland, 1987) in the IS-county area approxi-

mating the study area totaled 257 million gallons per day (Mgal/d) in 1985 

(table 4-4), which represented 7 percent of the ground water withdrawn from 

all aquifers statewide. Over 70 percent of the water withdrawn in the 15-

county a·rea was from wells tapping Quaternary deposits and the Sparta Sand 

in southern Pulaski and Jefferson Counties. Less than 10 percent was with-

drawn from the Paleozoic units that underlie the Interior.Highlands. 

More than 15 percent of the total usage was from the Quaternary deposits 

in the Arkansas River Valley between Fort Smith and Little Rock. Ground-water 

withdrawals from all aquifers in the IS-county area peaked in 1980 and declined 

between 1980 and 1985 (fig. 4-4). 
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Table 4 4.--Withdrawals of ground water from aquifers in the 
study area in 1985 

[from Holland. 1987 ; withdrawals in million gallons per day 1 

Deposits of Rocks of 
Quaternary Sparta Paleozoic age, County 

County age Sand undifferentiated total 

Benton 6.76 6.76 

Conway 4.19 .13 4.32 

Crawford 4.15 1.46 5.61 

Faulkner .67 3.03 3.70 

Franklin .96 .78 1. 74 

Jefferson 120.59 51.68 172.27 

Johnson 2.87 1.09 3.96 

Logan .33 2.93 3.26 

Perry .98 .98 

Pope 6.53 .20 6.73 

Pulaski 29.58 .85 .01 30.44 

Scott 1.23 1.23 

Sebastian 1.07 1.53 2.60 

Washington 5.67 5.67 

Yell 5.96 1.52 7.48 

Study area total 176.90 52.53 27.32 256.75 
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Over 60 percent (164 Mgal/d)of the water withdrawn in the IS-county 

area in 1985 was used for irrigation. Most of this use was in Jefferson 

. County but a substantial amount was withdrawn from alluvial deposits adjacent 

c,·to· .the Arkansas.·River upstream.cfrom .L1ttie . .Rock. The next largest use category 

was rural use with more than 15 percent (41 Mgal/d) of the IS-county area 

total. SeH-supplied. industry and public supply accounted for the remainder 

of the pumpage, most of which was in Jefferson County. Fluctuations in 

pumpage in each of these categories over the past 25 years are shown in 

figure 4-5. A more detailed breakdown of water use in the IS-county area by 

county and use category is contained in table 4-5. 

In the Ozark Plateaus .. ground_ater quality in both the surficial and 

,~ ~'; · · _sub8urface· rock. ·units· is. similar and closely. related' to ·the mineral __ content 

of the units. : The ground water in the limestones and dolomites that exist in 

'.this area is primarily of the calcium magnesium bicarbonate type and very 

hard (Lamonds and others, 1969). Ground water from these units is used 

~ihtout treatment for rural, domestic, and some industrial purposes; but 

requires softening to be used for mUnicipal supplies and most industrial 

purposes. High ni traCe concentrations, indicating contamination froCl septic , ~ 

tanks and barnyard wastes, are common local problems in the Ozark. Plateaus. 

In the Ouachita province, both the surficial rock units and the Quaternary 

deposits yield ground water of the calcium bicarbonate type. The water from 

these units is generally hard and high in iron. In some areas water from the 

... ·· surficial units is slightly saline, while in other areas, high nitrate concen­

.trations can pe a problem in shallow wells. 
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table 4-S.--Ccound-vlt8r .lthdr~wa l1 fro. tha Itudl acea batwaan 1960 and 1985 

(WlthduW'ah In .Ullon ,I!lona per da,1 

Public au~~ll Self-aul!:E!lied induatrz a 

Countl bl960 c1965 dl970 e197S fl980 11985 bl960 c 1965 d1970 e1975 f I 980 gl985 

8enton 0.89 2.36 2.00 1.78 0.43 0.4) 2. 10 0.1l O. )0 0.70 0.15 0.54 
Conway .53 1. 02 1. 07 1.29 1. J9 1.12 . 22 .02 5.40 5.02 .06 .0' 
CuW'ford 0 0 0 .7S 0 .01 .03 .03 
Faulk.ner 0 .02 .09 . 32 .M .82 . \0 0 .0\ 0 .03 
FrankUn .15 .52 1.26 ." .02 .07 .2! .\9 .22 
Jefferson 5.40 1.83 8.86 11.63 . 1.0.97 38.96 51.2) 44.8) 45.45 ]0.98 
John. on 0 .04 0 . 22 .0\ .02 .03 .\0 .\0 
Logan 0 ." . 11 .15 .\0 . 09 0 . 01 .16 .0\ ." .06 
Perry 0 .03 ." . 07 .10 .10 .02 0 .03 .02 .02 .15 
Pope .\2 .21 • 4S. ." .52 ." .02 .04 ." .21 
Pu"eki 2.20 ].17 3.76 4.19 ].38 1.81 6. 7) 2.98 1.6) 1.50 1.74 ." Sco tt 0 0 .0\ 0 0 .01 .01 .01 .01 
Sebee tl an .03 .08 . 10 .08 .09 .13 0 0 .os .04 ." .07 
Wuhlngton .92 .25 .13 .31 .02 . 02 0 0 .01 .02 .03 .15 
Yell .20 .76 . 98 .SO .93 .93 .0' .03 • 03 ., . 1.26 1. )6 

Totl.l 5. 04 \J.88 17 . 84 18 . 04 18.91 16 . 42 10 .71 42 . 19 58.98 52.91 le9.6) ]4.58 

Ru ral IrrlSltlonh 

Countl b1960 ('.1965 dl970 eU15 f 1980 11985 bl960 (. 1965 d1970 el915 fU80 g1985 

lIen ton 2.11 1. 87 2.78 ) . 61 1e .42 5. " 0 0.77 0. 91 5.51e 0.61 
ConloIlY . s. .... ••• t.02 1.1) 1.30 0.14 • 1. 01 t.n 1.19 3.30 : 1."' 
CUloIrord .60 .70 t.02 1.04 ., 1. :53' • 1." 0 1." 1.64 . .11 3. "'" 3. 68 ' 
Paulk.ner .12 .8"8 1.3) 1. 74 2.00 2.5'1 .91 0 1. 84 .23 .4) . .29 
Frank.H" ... ... .7> 1. 05 .83 1.20 0 .22 .07 I. t) .n 
Jeffenon . .1.28 . I ~ )) .., ." 6.76 41 . :u SO.87 106.27 1540 .86 12) .56 
JohnaOft .55 ." .68 ... 1.18 1.4] 0 .. , .93 1.19 2.'" 2.4) 
LOIIHI .n . 75 .93 1.29 1.52 1. 60 .CO .\. .U .\8 .93 1.51 
Perr, • 25 .26 .42 .52 ." .n 0 0 1.71 .25 ... 
Pope 1.27 . 70 1.32 1.63 2. HI 2.64 0 ." 1.00 2.81 2.57 ].88 
Pululr.i ." ." 2. 45 2.14 5. 91 5.18 s.n 6. 49 10.92 I S.59 24. SS 22.19 
Scott ." ." . 62 .82 1.05 1.22 0 0 .02 
Se butlan .36 .62 .63 2.41 1.2] 1.17 0 .2\ .04 .0\ .61 1. 03 
Wuhlngton 2.95 l. 9) ] . tl ]. 96 4.72 5.50 0 .26 . \1 ).46, ).97 
Ye ll .91 .69 1. 06 1.52 1.61 1.59 .,. .40 1.44 .96 2.14 ).62 

Tota l 12.14 12.00 19.29 24.59 ]0.60 41. 40 6.70 52.94 73 .59 13B.4.5 202.0 164. ).5 

Total 

Countl bU60 ('.1965 dl970 e1975 f1980 gI985 

aent on 5.10 5.11 5.99 11 . 69 5.61 6.76 
Conlol ·Y 1.4) 2.65 8.89 8 • .52 6.18 4.32 
CUIoIf ord 1. ]8 1. 78 2. 67 I.BI .5.46 5.6 1 
Fau lkner t.71 .90 '] . 27 2.29 ).]0 ).70 
Frank.l1n .65 1.25 2. 15 1.28 2. IS 1.74 
J eHeuon 66.89 111 . 26 160.80 212 . 54 172.27 
J ohnson .11 \.00 t. 6) 2.16 ].67 ).96 
LOlln ." .96 1. 67 1.6] 2.59 ].26 
Perry .27 . 29 2.21 ." .72 .98 
Pope 1.91 1. 56 2. 79 4.91 5. 22 6.71 
Puluk.i 14.M 12. 99 18. 76 2].42 ]5.56 30.44 
SCOtt .35 ." ." . &3 1.06 1.2) 
Sebutlan . 39 . 91 .82 2. 54 1. 98 2.60 
Wa.hl1'11 ton ] .87 2.41e ] . 42 7.7.5 8.74 5. 67 
Yall 1.19 1.66 ]. 51 3.50 6.14 7.48 

Tot .. )4.6.5 12 1. 01 169 .702)).99 )01.14 256 . 75 

a Includes fUll-eiectrte polflltr 
b Stephl n, and Kelber,. 1961 
c Ka l bl r, and Stephena. 1966 
d Kalberl, 1972 
• Kslberg , 1977 
f Kolla nd and LudW'lg . 1981 , Holland. 1987 
h Inc ludes f la h and ~lnnoW' far~l, vildllf. l~provementl. end' nltl ona l fish hat('.heriel" 
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South of the Fall Line, in the Coastal Plain, the Quaternary deposits 

yield a very hard calcium bicarbonate water, which generally has a high iron 

content, while the Sparta Sand yields a very soft sodium bicarbonate water. 

In most cases, ground water from th~ Quaternary deposits is more highly 

mineralized than that from the Sparta Sand, which is widely used for public 

supply with little or no treatment. 

Ground-water-quality data by geologic unit are listed in table 4-6. The 

recommended limits for several of these constituents, as established by the 

U.S. Environmental Protection Agency under the Safe Drinking Water Act, can be 

found in tables 4-7 and 4-8. The Arkansas Department of Health uses .. 'the National ' <"": 

Primary Standards to set State standards for public water supply systems. 
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Table 4-6.--Ground-water quality of geologic units 

[Values are means; DC = degrees Celsius; pcu = platinum-cobalt units; mg/L = milligrams per liter; 
I-Ig/L = micrograms per liter; \JS = microsiemens per centimeter at 25 degrees Celsius 1 

Total Dis- Dis- Dis-
Speeific Bicar- Carbo- Car-bonate hard- solved solved solved 

Geologic Temperature Color conductance pH bonate nate hardness ness calcium magnesium iron 
unit (OC) (pcu) ( \JS) (mg/L (mg/L (mg/L as (mg/L (mg/L (mg/L ( I-Ig/L 

as HC03) as CO) CaC03) as CaC03) as Ca) as Mg) as Fe) 
(00010 ) ( 00080) (00095) (00400) (00440) (00445 ) (00410) (00900) (009 15) (00925 ) (01046) 

Quaternary 
deposits 17.3 '5.0 599 7.B 254 4 201 247 70.6 17.3 a204 

Sparta Sand 24.6 9.0 142 7.2 56 0 44 27 7.5 2.1 bB46 

Surf ieial Rocks 18.8 9.0 526 7.2 178 5 138 127 23.4 14.1 cB14 

Subsurface Rocks 18.9 6.0 508 7.9 195 0 175 148 36.3 13.9 451 

Dis- Sodium Dis- Dis- Dis- Dis- Dis- Dis-
solved absorp- solved solved solved solved solved Dissolved solved ,-

Geologic sodium tion potassium chloride sulfate fluoride s ilica solids nitrate ~ 

'-" unit (mg/L ratio (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L residue (mg/L 
as Na) as K) as Cl) as S04) as F) as Si02) at 180 DC) as N) 

(00930) (00931) (00935) (00940) (00945) (00950) (00955) (70300) (00618) 

Quaternary 
deposits 31.5 1.0 2.3 51.2 25.3 0.21 21.6 385.5 3.91 

Sparta Sand 12.3 I. I 3.8 3.8 7.3 .10 14.2 80.8 .01 

Surf ieial Rocks 51.0 4.4 3.1 44.5 45.5 .23 11.4 284.3 1.06 

Subsurface Rocks 28.3 1.2 2.5 15.3 12. I .43 7. I 196.9 4.06 

a Median value was 60 
b Median value was 100 
c Median value was 8 
d Median value was 180 



Table 4-7.--National interim primary drinking-water regulations 1 

[Data in milligrams per liter; tu ~ turbidity; pCi/L = picocurie per 
liter; mrem ~ millirem (one thousandths of a rem)] 

Constituent 
Maximum 

concentration 

Arsenic------------------------------------------------------------0.05 

Barium----------------------------------------------------------------1 

Cadmium-----------------------------------------------------------0.010 

Chromium-----------------------------------------------------------0.05 

Lead---------------------------------------------------------------0.05 

Mercury-----------------------------------------------------------0.002 

Nitrate (as N)-------------------------------------------------------10 

Selenium-----------------------------------------------------------0.01 

Silver-------------------------------------------------------------0.05 

Fluoride------------------------------------------------------------4.0 

Turbidity--------------------------------------------------------1.5 tu 

Coliform bacteria---------------------------------------I/IOO mL (mean) 

Endrin-----------------------------------------------------------0.0002 

Lindane------~-----------------------··----------------------------0 .004 

Methoxychlor------------------------------------- -------------------0.1 

Toxaphene---------------------------------------------------------0.005 

2,4-0---------------------------------------------------------------0.1 

2,4,5-TP (silvex)--------------------------------------------------0.01 

Total trihalomethanes [The sum of the concentrations of 
bromodichloromethane. dicromochloromethane, tribromomethane 
(bromoform) and trichloromethane (chloroform)]----------------O.IO 

Radionuclides: 
Radium 226 and 228 (combined)------------------------------5 pCi/L 
Gross alpha particle activity-----------------------------15 peilL 
Gross beta particle activity--- ------------------------4 mrem/year 

IU.S. Environmental Protection Agency, 1986a 
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Table 4-8. - -National secondary drinking-water regulations I 

[Data in milligrams per liter unless otherwise specified] 

Constituent 
Maximum 

level 

Chloride-------------------------~------------------------------250 

Color----------------------- ---- --------- --- ---------15 color units 

Copper-------~------------------------------·----------------------1 

Corrosivity--~-------------~---------- -----------------Noncorrosive 

Dissolved solids--------- ----- - ---------------------------------500 

Foaming agents- --- --------------- --- --- --- -·---------------------0.5 

Iron-------- -------------- --- ---- ------- ---- - -------------300 ~/L 

Manganese------ - ----------- ---------- ----- ------- ------------- 0.05 

Odor----------- ------- ---------- ----------3 ( threshold odor number) 

pH------------- ------- ------- - --- ----- ----------- -----6 . 5-8.5 units 

Sulfate-----------------------------------------------------~---250 

Zlnc---------- - ------- ----------- - - - - - ----------------------------5 

IModified from U.S . Environmental Protection Agency , 1986b 
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SIGNIFICANT WATER-BEARING UNITS 

Subsurface Rock Units 

Geology 

Cambrian and Ordovician units, consi"~ing primarily of dolomite and 

sandstone, outcrop in southern ~issouri and dip to the south into Arkansas 

~here they are present only in the subsurface. They underlie the Ozark 

Plateaus province ~here they are sources of ground ~ater. The Gunter Sand­

stone, ~hich is the basal member of the Gasconade Formation, and the Roubidoux 

Formation are the most regionally significant ~ater-bearing units present in 

the section. The Gunter Sandstone ranges from 20 to 100 ft in thickness 

(fig. 4-6) and is composed of dolomitic sandstone. The Roubidoux Formation is 

about '900 ft below land surface at the Arkansas-Missouri State line and 

ranges from 130 to 450 ft in thickness (fig. 4-7). It consists primarily of 

dolomite, sandstone, and chert. The two water-bearing units are separated 

by as much as 500 ft of dolomite. The Eminence-Potosi Formations which are 

composed of crystalline dolomite with some associated chert lie several 

hundred feet below the Gunter Sandstone and are essentiall y untapped in the 

study area. 

118 



J"_ 

.,. 
I 

-'------
SEAR CY 

BCOT 

POLl( 

•••• .. 0 .... U.' GlI"Olllc.' 8.",.y 
. '10'10 ...... 'P . 1: 1,000.000 , •••• 

1 " ~-"" 

111 "-I 

ClE8URNE 

EXPLANATION 

,rUDY AREA ,OUNDARY 

__ 6QO_'fRUCTUAE CONTOUR - -8ho ..... Uhudl 
01 lOP 01 Ounll' S.ndlIOI'lI . Cont oUi 
IM.,,..I 100 "II. D.I ... " ••• "".1. 

~06 WELL LOCATtON - -Upp., I'IUll'lb.r 'I 
• -,r •• Mud., IrI I •• , .bo ... or biro_ ........ ~ 

., top or Oun'., '."CI"O"I . Lo •• , 
...... , ... "' .... ,.. .... ".Ier .. O~ 
....... IOM . 

Figure 4-6.--Structure of the top of the Gunter Sandstone 
(modified from Lamonds. 1972). 



-N 
o 

"'-

... 
I 

~~~~~~O~)';;; ~ 'i' " _200 :::;,.;-' 
... 00 

r 

•••• Iro", U. S . O.ol4l1 lc .. 1 a ..... , 
I'a,' Da •• .,.~ . t : I .O OO,OOO . 1'" 

". I 
" . I 

Cl£8UAHf 

r .. -,~ 
lit , ', 

Figure 4-7.--Structure of 
(modified from Lamonds. 

the top 
1972). 

""tU f t 

of the 

EXPLANATION 

ITUDY ",,(A BOUNDARY 

I!ITAUCTURE CON10UA --Sflo ••• llltuaa 
_200- 0 1 11»0 o f Aoubldolll fOIl" .. lIon. Contoul 

1'''., ...... 20.0 ,.,1. O.lu,. Ie ..... ~.I. 

.-M-- WEll LOCATlOH - -Upp.r nuI'llD"" 
.llI1uo.. ~ I •• , aDO". Of D,IOw ....... 1, 
01 lop 01 RouDldov. formaliOIl- lp." 
IMIlllb.t Ie tfllc ...... n ., ,.., 0' AolttlkloUI 
form.tlQn . 

Roubidoux Formation 



Hydrology 

Most of the water withdrawn from the subsurface rock units is from the 

Gunter Sandstone. Well yields from the Gunter average more than 200 gal / min, 

with local yields up to 500 gal/min.. Wells in the Roubidoux Formation yield 

'up to 450, gal/min •. Water levels, in the Gunter Sandstone range from 27 to . 465 

'it below land surface in the study area and those in the Roubidoux ·Formation range' 

from 90 to 200 ft below land surface. Year-to-year water-level fluctuations 

are significant, as much as 70 ft in SOme wells. However, the fluctuations 

are due primarily to temporal variations in pumpage and do not represent long-

term trends. 

;"~' '' . Analyses ' of' samples from wells tapping subsurface rock units . show that 

water in ' these units is a moderately hard to very hard, calcium magnesium 

bicarbonate water. The quality of water from these units is well within the 

established drinking water standards (tables 4-7 and 4-8) with the exception of 

high iron and nitrate concentrations in a few isolated Benton County wells. 

A summary of the available water-quality data can be found in table 4-9. The 

subsurface rock units . will yield freshwater in Benton and Washingtorr Counties', 

but the water becomes minerali zed ' and is unusable to the south. 
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County 

Benton 

Washington 

N 
N 

County 

Benton 

Washington 

Table 4-9.--Subsurface rock units ground-water quality 

[No. number;·C = degrees Celsius; pcu ~ platinum-cobalt units; mg/L = milligrams per liter; 
~/L - micrograms per lite r; ~ = microsiemens per centimeter at 25 degrees Celsius] 

Total Ois- Ois-
Specific llicar- Carbo- Carbonate hard- solved solved 

Temperature Color conductance pH bonate nate hardness ness calcium magneSium 
(·C) (pcu) ( ~) (mg/L (mg/L (mg/L as (mg/L (mg/L (mg/L 

as HC03) as C03) CaC03) as CaC03) as Ca) as Mg) 
(00010) (00080) (00095) (00400) (00440) (00445) (00410) (00900) (00915) (00925) 

No. samples 4 II 8 9 7 7 9 11 9 9 
Minimum 17.0 0 332 7.4 200 0 166 110 25.0 6.6 
M.aximum 20 . 5 20 413 8.2 220 0 182 260 64.0 26.0 
Mean 18.9 6 368 7.8 211 0 173 162 41.6 15.0 

No. samples 0 3 3 3 3 2 3 3 3 
Minimum I 459 7.7 23 0 155 84 17.0 10.0 
Maximum 1 1,640 8.2 260 0 211 110 25.0 11.0 
Mean 1 883 8.0 158 0 183 96 20.3 10.7 

Ois- Ois- Sodium Dis- Dis- Ois- Dis- Ois- Dis-
solved solved absorp- solved solved solved solved solved OiS801 ved solved 

iron sodium tion potassium chloride sulfate fluoride silica solids nitrate 
( ~/L (mg/L ratio (mg/L (mg/L (mg/L (mg/L (mg/L (mg/L residue (mg/L 
as Fe ) as Na) as K) as Cll a8 5°4) as F) as Si02) at 180 ·C) as N) 

(01046) (00930) (00931) (00935) (00940) (00945) (00950 ) (00955) . (70300) (00618) 

No. samples 8 8 7 7 10 11 II 8 7 7 
Minimum 0 5.0 0.2 0.4 3.4 7.0 0.10 1.7 184 0.00 
Maximum 3,000 38.0 2.0 3.7 24.0 39.0 .95 9.3 225 28.00 
Mean 507 18.3 .7 2.3 10.0 13.1 .36 6.9 203 4.63 

No. samples I 2 2 2 3 3 I 2 I 
Minimum 0 55.0 2.0 2.8 5.8 6.0 1.20 8.8 93 0.05 
Maximum 0 82.0 4.0 3.2 49.0 11.0 1.20 8.8 257 0.05 
Mean 0 68.5 3.0 3.0 32.9 8.3 1.20 8.8 175 0.05· 



Surficial Rock Units 

Geology 

Paleozoic units ranging in age from Ordovician to Pennsylvanian crop out 

throughout the Interior Highlands. Almost all sedimentary lithologies are 

represented, but sandstone and shale are the most common. These units crop 

out along an east-west trending synclinorium, whose axis run. approximately 

along the Arkansas River in western Arkansas, and north of the Arkansas River 

in central Arkansas. Consequently, the oldest Paleo.oic units crop out to 

the north in the Ozark Plateaus and along the southern boundary of the study 

area in the Ouachita Mountains, while younger Paleozoic rocks crop out in 

the Arkansas Valley. 
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Hydrology 

Gcound water in these surficial units occurs mostly in secondary openings 

such as fractures, joints, bedding planes, and solution channels. These 

secondary openings are generally larger and more numerous near the surface, 

consequently, the quantity of available ground water generally decreases with 

depth (Lamonds, 1972). Wells in these units are generally less than 300 ft 

deep and yield less than lO gal/min. The yield of a well depends on the 

number and size of openings penetrated by the well bore . The water levels 

in these units form a subdued reflection of the land surface, and are closest 

to the land surface in the valleys (Lamonds, 1972). Shallow wells are generally 

adequate for domestic supplies during the wet months but the well yields are 

marginal during droughts. 

Surficial rock units yield a hard to very hard, calcium bicarbonate 

water. The quality of this water is as variable as the lithologies, but the 

water is generally suitable for most uses. Local concentrations of dissolved 

solids, nitrate, sulfate, iron and chloride can exceed allowable limits in 

some parts of the study area. Low pH values and colored water are problems in 

other areas. These problems are all of a local nature. In most areas, the 

quality of water from these units is well within the limits established for 

drinking water (tables 4-7 and 4-8) . Additional quality data are summarized in 

table 4-l0. 
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hbh 4-10.-Surftdd rock. unlu ,round_aUr 9u.Utr 

INo ... nu.tJer; ·C .. desree. Cehlu.; pcu .. phtlnu_cobdt un'lta; q/L - lII11llSu •• per Uteri 
./L" 1I1crogn .. per Liter; \.6" .lcroale.ena pltr "centl.etltr It 25 desren Celllu.' 

County 

aepton Mo •••• ple. 
IUnilluIII 
Huilllu, 
Heln 

Conway Mo. .llIple. 
Hinillu, 

Mean 

Crawford Mo. a.mple. 
Hi"IIIUII 

Hean 

Faulk.ner Mo. aallple. 
HinilllulII 
HallilllulII 
Hean 

FnnkH" Mo. !Ullple. 
Hi"llIIu, 

Hean 

John.on Mo. .Imple. 
Mtnllllum 
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HinilllulII 
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Sparta Sand 

Geology 

The Sparta Sand, of Tertiary age, is the middle sand in the Claiborne 

"-,,C~oup' It is underlain. by the. Cana River Forma.tion.and overlain. by .. the ... Cook .. 

Mountain Formation, both of which are confining units. The Sparta Sand sub­

crops beneath Quaternary deposits in eastern Pulaski and western Lonoke Coun­

ties and is exposed at the surface in a thin band in southwestern Pulaski 

and in Saline Counties (fig. 4-6). It dips gently to the southeast and is 

lIIore than 700 ft below land surface near Pine' Bluff. The thickness· of the. 

formation ranges from less than 300 at the updip limit to 500-600 ft in the 

vicinity of Pine Bluff. The Sparta Sand consists mostly of beds of fine to 

medium sand in the lower half of the formation, and of beds of sand, clay, 

and lignite in the upper half. 

Hydrology 

The Sparta aquifer becomes confined by overlying and underlying clay 

beds downslope from the outcrop areas producing artesian conditions in the 

aquifer. The sources of recharge to the Sparta aquifer are precipitation on 

the outcrop, leakage through Quaternary deposits where it subcrops and leakage 

throur,h confining layers, where the vertical hydraulic gradient is towards 

". the' Sparta. The lower half of the formation contains the most productive 

water-bearing zone. Production-well yields from the Sparta aquifer range 

from a few hundred to over 1,900 gal/min. 
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The potentiometric surface in the Sparta Sand in 1985 (fig. 4-9) illus­

trates the steepness of the gradient toward the cone of depression at Pine 

Bluff. Water levels in the Pine Bluff area have declined almost 200 ft in 

tbe . last 31 years (fig. 4-10), but water levels have shown a net increase in 

··:·, .•. tITe· las t .5 .yea rs •. - , Water : levels :··near, Pine : Bluff are .. currentl.y (1987) approxL,-·, . 

mately 250 ft below land . surface (40 ft below sea level). 

Withdrawals from the Sparta Sand in 1985 totaled over 55 Mgal/d, with the 

majority of the water withdrawn being used for public supply and self-supplied 

industry in the Pine Bluff area. Use declined between 1980 and 1985 after 

increasing for the previous 15 years. Over 35 percent of the withdrawals made 

statewide.from the.Sparta Sand .were in Jefferson and Pulaski Counties. 

County 

Jefferson 

Pulaski 

Withdrawals from the Sparta aquifer 

[Withdrawals in million gallons per day; from Holland, 1987J 

1965 

44.36 

Total 44.36 

1970 

59.]0 

.16 

59.46 

1975 

53.82 

.20 

54.02 

1980 

71.13 

.30 

71.43 

1985 

54.44 

.85 

55.29 

The Sparta Sand yields a soft, sodium bicarbonate water of good quality. 

Water from the Sparta Sand is less mineralized than water from any other 

. _.unit . in. the ' study area, and . is suitable for most . uses without treatment. 

Wat:er-quality data for wells in the Sparta Sand are summarized in table 4-11. 
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County 

Jefferson 

Pulaski 

County 

Jefferson 

Pulaski 

Table 4-11.--Sparta Sand ground-water quality 

[No. - number; DC = degrees Ce lsius; pcu = platinum-cobalt units; mg/L = milligrams per liter; 
~/L - micrograms per liter; ~ = microsiemens per centimeter at 25 degrees Celsius] 

Total Dis- Dis-
Specific Bicar- Carbo- Carbonate hard- solved solved 

Temperature Color conductance pH bonate nate hardness ness calcium magnesium 
( DC) (pcu) ( US) (mg/L (mg/L (mg/L as (mg/L (mg/L (mg/L 

as HC03) as C03 CaC03 ) as CaC03) as Cal as Mg) 
(00010) (00080) (00095) (00400) (00440) (00445) (00410) (00900) (00915) (00925) 

No. samples 18 17 19 19 17 18 16 19 17 17 
Minimum 23.0 0 87 6.5 38 0 31 21 5.1 1.5 
Maximum 27.0 80 439 7.7 110 0 77 54 18.0 2.5 
Mean 24.6 9 142 7.2 57 0 44 27 7.5 2. 1 

No. samples 0 0 0 0 0 0 0 0 0 0 
Minimum 
Maximum 
Mean 

Dis- Dis- Sodium Dis- Dis- Dis- Dis- Dis- Dis-
solved solved absorp- so lved solved solved solved solved Dissolved solved 

iron sodium tion potassium chloride sulfate fluoride silica solids nitrate 
( ~g/L (mg/L ratio (mg/L (mg/L (mg/ L (mg/L (mg / L (mg/L residue (mg/L 
as Fe) as Na) as K) as CI) as S04) as F) as S102) at 180 DC) as N) 

(01046) (00930) (00931) (00935) (00940) (00945) (00950) (00955) (70300) (00618) 

No. samples 19 17 17 17 19 17 14 17 17 16 
Minimum 30 6.6 0.6 1.9 1.8 2.9 0.0 11.0 60 0.00 
Maximum 10,000 31.0 3.0 7. 1 8.0 21.0 .2 17.0 150 .07 
Mean a846 12.3 1 • 1 3.8 3.9 7.3 • 1 14.2 81 .01 

No. samples 0 0 0 0 1 0 0 0 0 0 
Minimum 2.5 
Maximum 2.5 
Mean 2.5 

a Median value is 100 



Quaternary Deposits 

Geology 

Quaternary deposits underlie the flood plain of the Arkansas River 

, -, between- Fort Smith and Little Rock and from -the -Arkansas River east ,to the -_ 

--study area -boundary downstream from Little Rock (fig. 4-2). These deposits are 

composed of a coarse sand and gravel aquifer at the base grading upward to 

fine-grained sand, silt, and clay at the surface. They range in thickness 

from 40 ft at Fort Smith to 80 ft at Little Rock, and are about 150 ft thick 

where they occur in the Coastal Plain part of the study area- (Klein - and 

others, 1950; Cordova, 1963). 
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Hydrology 

Recharge to Quaternary deposits is primarily by downward percolation of 

precipitation and by seepage of water from the Arkansas River. Average well 

yields upstream from Little Rock are 300 to 700 gal / min, while in the Coastal 

Plain, well yields average more than 1,000 gal/min with a maximum of about 

2,500 gal / min. Ground-water levels in the flood plain of the Arkansas River 

are strongly influenced by t he stage of the navigation pools on the river. 

Since completion of the navigation system water levels have risen several 

feet in wells close to the river and lesser amounts at greater distances from 

the river. Because of the high degree of connection between the river and 

the Quaternary depOSits, the river serves as a large reservoir to sustain 

water levels and well yields. Water levels in the flood plain range from 5 

to 30 ft below land surface. Water levels in the Quaternary deposits east 

of the river in the Coastal Plain have been influenced by the large withdrawals 

from the Quaternary deposits in the Grand Prairie and are at progressively 

greater depth below land surface from the river eastward. Along the eastern 

boundary of the study area, water levels are more than 40 ft below land 

surface. The potentiometric surface in the Quaternary deposits in the Coastal 

Plain in 1985 is shown in figure 4-11. 
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Water use from Quaternary deposits in the study area in 1985 totaled 

178.18 ligal/d, accounting for only 5 percent of the statewide total from 

these deposits. Pumpage from these deposits in Pulaski and Jefferson Counties 

made up 85 percent of the total for the study area in 1985 (table 4-12). Use 

from these deposits in 1985 decreased almost 8 percent from 1980, after 

increasing between 1965 and 1980. Currently, these deposits are little used 

as a source of public supply in the study area. The primary use of water 

from Quaternary deposits is for irrigation. 

Water from Quaternary deposits is of suitable quality for irrigation and 

some industrial uses. It is used for domestic supply when no public supply 

is available. Hardness and iron are the most pervasive problems, while 

locally concentrations of nitrate, iron, chloride, sulfate, and dissolved 

solids can exceed allowable limits. Water-quality data for wells in Quaternary 

deposits are summarized in table 4-13. 
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Table 4-12.--Withdrawals from Quaternary deposits 

[Withdrawals in million gallons per day; from Holland. 1987] 

County 1965 1970 1975 1980 1985 

Conway 2.10 8.06 7.53 5.44 4.19 

Crawford 1.18 1. 71 .84 2.51 4.15 

Faulkner 1.93 .36 .53 .67 

Franklin .76 1.32 .27 .24 .96 

Jefferson 42.01 51.60 106.79 141.14 121. 91 

Johnson .60 .97 1.25 2.24 2.87 

Logan .31 .54 .29 .25 .33 

Perry 1.74 .28 .24 

Pope 1.02 1.49 3.25 3.45 6.53 

Pulaski 12.78 16.80 21.69 33.50 29.54 

Sebastian .21 • 12 .17 .15 1.07 

Yell .47 2.52 2.15 3.75 5.96 

Total 61.44 88.80 144.87 193.44 178.18 
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T.ble 6-IJ.--gu.ternlrl dep:o!dta ground-lI.ter guaUtI 

(No. " nU.:Ibllri "C " desree. Ce181uIIl pcu - platlnu_cobalt unltll "S/L • IIIIUIgrll.",1I ptlr Uteri 
IIK/L • IIIlcrosr ••• ·per Ilt.r; J.6 • IIlcro.telien. per centl_ter It " degree I Cehlu.j 

Total Ols- Ols-
SpectUe Blear ... Carbo- Clrbonate J hard- lolved lolved, 

County Telll.perature Color conduct.nee p. bonate nate hardnell8 nea.' e81elull magnea1u", 
(·C) (pcu) ( "') (IIIII/L (mg/L (IIIS/L al (IIII'/L (mg/L (mg/L 

aa RCO]) II.!I COJ) CaCO]) a8 CaCO]) II Ca) 81 1111) 
(00010) (00080) (00095) (00600) (OOUO) (00U5) (00610 ) (00900) (00915) (00925) 

Convay No .••• ple. '" 13 I7l '" .. .. 53 .. " 13 
I1lnlllluBl n.5 0 IS' 0.0 11 0 , 

" 22 , .1 
HaxtlllUIl 21.0 " 2,150 ••• 100 19 '" '" 180 68.0 
He.n 17.2 1 '" 1.' '" I '" 311 90 22.5 

Crawford Ho. IllIplea 80 " 181 141 92 " 11 145 " " HI nl.uIII 15.0 , 
'" , .. 0 0 '" 

., 
" '.0 

I1ldlllu", 28.5 10 1,2:30 '.5 ,,, ." 118 5" 630 70.0 
Heln 17.2 5 5" '.0 '" 10 '" '96 III 20.9 

flulkner No •• amplel 22 5 12 22 " " 5 " 5 5 
Hlnl.llII 14.5 • 221 1.0 .. 0 " 14 54 '.0 
Ha:d.uIII 21.5 5 9J1 '.5 5" • " . 450 130 )2.0 
Heln 16.9 • '" 1 •• JI1 I 112 291 80 18.0 

franklln No •• I.plel '94 51 m 12 .. 61 0 11 " " HI nillUll! 0.0 0 102 '.0 " 0 " • '.0 
Had.uIII 26.5 11 44.100 .. , "0 " 1,300 110 2).0 
Hean 17.1 , .00 1. , 168 0 192 .. 12.2 

JeCferlon Ho. IIl!1ple. " 
, 

" " " ,. ]I " • • HlnllllulII 16.0 5 '80 5.1 • 0 , 14 • ,. , 
HadlllUII 19.0 10 1,150 '.5 5" 26 46' 510 160 39.0 
Hean 18.0 510 1. , 261 , 211 '" 14 20.) 

John90n No. .1I .. plel 11 0 ]I 21 10 , , 21 , 
Hinilllu. 15.0 311 '.1 0 0 112 140 82 19.0 
HaxlBlulI 21.0 1,420 .. , 630 480 , .. . ., 130 )0.0 
He.n 17.1 '" '.0 '" III 2lI )26 106 25.0 

Logan No •• aBlplel " 
, III 88 51 " 

, 
" " " HI n 11110.111 11.5 , 

'" ,. , 20 0 111 " " .. , 
HII:-=1I11UII 20.0 • 1,750 '.5 110 " 

,,, 1)0 L80 92.0 
Hea" 16.9 5 '" 1.' l54 0 '09 lL5 " 26. ) 

Lonok.e Ho. IIll11plell ]I 12 12 12 12 ]I 12 , , 
Hlnllllum 17.0 124 ,. , 80 0 " 13 ]I '.0 
Haxillull 19.0 '" '.5 650 16 11I '00 48 17.0 
Heln 18.0 ". , .. m , 191 "I ., 1).0 

Pe(ry Ho. lample. , • • , , , , I 
Hlnll11ulII 16.0 '61 1. , 0 0 ", 220 22 26.0 
l1aJl!llIUIII 16.5 • '" .. , "0 I" ", )10 100 26.0 
Heln 16. ) • 560 '.0 220 ., ", 295 61 26.0 

Pope Ho. IllIplel ., , ., 
" " " 41 " 1 

Hlnllllull 14.0 4 108 ,. , 1I 0 " .. 41 ••• 
H' JI!llllulII. 20.0 22 1,450 .. , 510 " '" 510 " 31.0 
Hean 17. I • '" 1.1 "5 I 114 181 " 17.8 

Puluki No. al.ples " , 106 102 84 " 80 .. 11 11 
HlnilMllII 14.0 , I" '.1 16 0 " 

, 
" .. , 

Hal(llIulli 30.5 12 1,200 .. , 600 " ." 510 160 29.0 
Hean 18.9 , m 1.' 261 , 221 241 .. 18.8 

Seb8.8.tlln Ho. I •• plell- 0 0 21 21 • • • 11 1 1 
HlnllllU. '62 1.0 ,., 0 218 180 80 2).0 
1'1.11 II IBlIIIII 2, )60 ••• 1,050 .. 1,000 '" "0 i!0.0 
Heln '" '.0 '" Il .. , , .. 101 28.4 

Yell No •• 8..plel 20 • I" "5 "5 I .. 110 186 12 12 
Hlnhlllll 16.0 , 101 ,. , • 0 , 20 I '.0 
HI:-=1I11UBl 20.5 1 1,580 ••• 560 100 .. , 5" .. 40,0 
Hean 17.8 , .,0 1.' '" , "5 '" AS 14.7 
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Table 4-1J.~aternarl de~oaltl sround-water gualltl--Conttnuad 

011- 011- SodlulII D1II- Dll1- DiII- Dh- Dh- Dh-
solved 10lVId ablorp- .olved . lolved .olved lolved lolved Dllllohrid 1101 ved 

County Iron lIodlu. tlon potallalulII chloride .ulfate Huorlde IlIl e . lIolidl nitrate 
( ",It ( •• /L ratiO (~/L (lIIg/L (lIIg/L (~/L {,""/L (-.1 L relldue (IIII/L 

alii Fe) 1111 Na) all ,;.) . 1111 CI) 1111 504) u r) II S102) " 180 · ·C) .. N) 
(01046) (009]0) (00.931) (009J5) ·(00940) . (0094S) (00950' ~00955 ) PO]OO2 (00618) '\0- ' , 

ConwlY No. la.plel 60 " 24 " 176 " • • Il ]. 
Hlnhu. • ].7 ' .1 '.8 I.' ••• ••• ••• 118 0.02 
HU.hu. 1,000 200.0 , .. 6 • 4]0.0 120.0 ••• 22.0 971 64.00 .... I" 27.8 · , 2.' 26.S 21.9 .Il 15.5 42' 4.29 

C ... "ford No. lI.plell 76 20 2. 7 18' 1.2 , , 2. , 
"lal_ • ,., ' . 2 ' . 6 2.0 '.2 ' .00 17.0 199 0.11 
Hldllll. 2 •• 150.0 10.0 14 . 0 980.0 95.0 .1' U.O 6)4 6 . 80 
Heln. I. 19 . 1 , 8 , .. 21.0 26.S .06 19 . 4 "6 2. 7J 

Fl ulknlr No. la.ple. I. 1 7 7 " 16 • • , , 
Hln.i_ • , .. ' .2 ' .6 I.' ••• 2" 0.01 
H. :dIlU. SO D.O ., 10. 0 53.0 64.0 491 2. ]0 
Huft " ••• ., 2.' 8.7 16.9 '" ••• 

franklin No •• 1.p118 , 
" " " m 67 " " 

,. • HlnllltulII • 8.' .. , ••• '-2 7.8 '.00 ••• " HlltllllUIi 6. 110.0 3.' ] .. 18,000.0 58.0 .,. 34.0 "] 
Hean. 16 49.4 1.6 1.7 1J5.] 22.4 .25 23.1 '" 

.feU e non No. 81l11p1l11 I " " 34 34 ]. • 8 8 7 
Hiniau. 2]' .. , ',2 ' .2 ].8 ••• 0.00 8. ] 214 '.00 
Had~. 2]' 91.0 ] .. '.7 1)0.0 240.0 .40 . 4].0 7.8 .63 
Mean. 2,. ]5.0 I. r 2. I ]8.6 39.0 .Il 21.4 "r ," 

.fohnl on No . " liP 1 .. I I I 2 " " I I I • 
"trll_ 2. 20.0 .. , •• I .,. I.' 0.10 20.0 '" 0.4] 
"a:IfIIIUII 2. 20.0 ., e.2 ]2 . 0 240.0 .1' 20 . 0 "I 1.40 
Heal'l 20 20. ' ., 6. 2 15. 0 76.5 .1' 20 . 0 ' 41 . 78 

Log i n No. IIIlIple a " " " 15 III " 14 14 " 0 
tHnhuII • 8. , • • 2 ' . 8 I, , 0.2 0.00 '.8 179 
Hu h" 8, 600 160.0 5. 0 2 • • 56 . 0 190. a .60 ]0.0 1,290 
Hean '" ]2.4 •• I. , 1I.1 ]0.1 .16 16.8 ... 

Lonoke No .... plel 2 " 27 27 " 10 • 0 2 6 
HinhlUIll 80 ,.] 0 .2 0 . 8 4.0 0.0 220 0.11 
Halthu. 100 ]4.0 2.0 2,8 14. a 26.0 " 0 5.20 
Heln .0 IS.2 ., 1. 7 22.1 11.] 240 1. 80 

Perry No . "lIIplea • 2 I e 0 0 I 
"Inllllull 0 0 •• 0.4 0.8 10 . 0 18.0 '45 0.2] 
HIJI.iUlUIlI 8,100 19.0 .4 • e \]0.0 25.0 '" ,2] 
Heln 2 ,205 10.0 .4 . 8 32 . 9 21.5 '45 ,2] 

Pope No. lIa.pll ll 54 7 7 " 67 • I 6 46 
"Inhll. • 7.1 0.] 1.. 0 2, 2 '.2 34.0 199: · ' .00 
Hu.l...,a 6 , 200 34. 0 1.0 ], , 190 . 0 150 .0 34.0 420 )).00 
Mean '" 11.1 · , I . , 14 . 1 16.0\ ] 4 . a m 0\ . 55 

Pulukl No .... plea " 34 " " 10' 8' 6 6 10 50 
"InllllU. 0 6. 8 0. 2 0 , 0 1. 7 ••• 0.00 14. 0 242 0 . 02 
HI.IIIIII .. 5,500 110.0 ' .0 '. 2 150.0 140 . 0 .]0 26.0 ,,. 9. 00 
Heln 382 25 .4 .7 .. , ) 0 . 0 24.1 . 15 18.2 ." ' 78 

Seb .. tl.n. N, • ... pl e l I 2 2 21 8 2 2 8 
Hln1 111uII 10 7.1 0.2 2. ' ,. , 10 . 0 0.10 16.0 ... 0 . 00 
!faltl. u .. 10 11.0 .4 ,. I 210. 0 20\ 0 . 0 .10 IB.O ,,, .OS 
He"n 10 12.1 · ] ]. , 41.8 1]. ] .10 11.0 506 . IS 

Yell No •• ellpll. 152 " 11 " '" IS' 6 7 10 167 
Hlnhlll. 0 ,. , 0,' 0.' I.' 1. 0 0.10 4.1 .. 0. 00 
HIltllllll1l ],800 20\0.0 12.0 4B.O 210 . 0 250.0 1. 20 ]5. a '" 67 . 00 
HeAn. '" 50.5 2. , 7. , ] 2.3 2).2 • ]0 22.7 ]30 5. ] 4 
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Future Ground Water Use (Corp, of Engineers) 

Ground water use is predicted to increase during the period 1985 to 

2030. Overall ground water use is projected to increase 160 percent from 

256.8 million gallons per day to 668.0 million gallon. per day. The ground 

water use category predicted to increase the greatest is irrigation which will 

increase 164.4 million gallons per day to 593.1 million gallons per day or an 

increase of 261 percent. The ground water use category with the greatest 

decrease is Self-supplied Industry category which is projected to have a 74 

percent decrease during the period 1985 to 2030. See Table 4-13 for the 

ground water use projections in the Arkansas River Basin. 

TABLE 4-13 GROUND WATER USE PROJECTIONS 

Use 1985lJ 20002/ 203021 

Public Supply 16.4 10 . 6 7.8 

Self-Supplied 

Industry 34.6 6.1 8.9 

Rural Use 41.4 46.4 58.2 

Irrigation .1' 164 4 410.0 593,1 

Iotal 256.8 463.1 668 . 0 

11 Holland, 1987 

21 Adapted from Arkansas Soil and Conservation Commission 

data 

V Includes Fish and Minnow Farms and Other Crops irrigation 
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Public Supply use of ground water is projected to decrease to 10.6 

million gallons per day by 2000 and 7.8 million gallons per day by 2030. This 

is an overall decrease of 52 percent. The decrease in ground water will be 

off set by an increase use of surface water. 

Self-Supplied Industry use of ground water is predicted to show a 74 

percent decrease . Industry will look for dependable source of water such as 

offered by a municipal distribution system. Also, by using a municipal water 

supply the expense will be distributed to all users. 

Ground water use for Rural Use is predicted to increase to 46.4 million 

gallons per day by 2000 and to 58.2 million gallons per day or an overall 

increase of 40 percent . The low yields of the Rocks of Paleozoic Age will be 

the reason for the small increases in the rural use of ground water. 

Irrigation ground water use is projected to increase from 164.4 million 

gallons per day in 1985 to 410.0 million gallons per day in 2000 and 

eventually, to 593.1 million gallons per day in 2030. This is an overall 

increase of 260 percent . The reason for this increase is the irrigated 

cropland is projected to increase from 70,964 acres in 1980 to 140,000 acres 

in 2030. Supplemental irrigation for cotton and soybeans is projected to 

increase significantly. The source of the additional irrigation water will be 

the Quaternary alluvial aquifer. 
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GROUND-WATER PROBLEMS 

Quantity 

The most widespread ground-water problems in the study area are low yields 

and poor water quality. In a large part of the study area, the only source of 

ground water is the outcropping Paleozoic units, which yield less than 10 

gal/min. Such low yields are due to the nature of the occurrence of ground 

water in secondary openings with low storage capacities. Quaternary deposits 

yield substantially more water, particularly south of the Fall Line but their 

area of use is somewhat smaller. Subsurface rock units and the Sparta Sand 

also yield large amounts of water, but only in relatively small areas within the 

·study area. 

Quality 

The quality of ground water in the study area is highly variable from 

.aquifer to aquifer and from one area to another. Hardness and iron concentra­

tions are the most common problems, although in local areas nitrate, chloride, 

dissolved solids and sulfate concentrations can exceed allowable limits. 
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The occurrence of bacterial contamination in shallow wells and springs 

in the Interior Highlands has increased as human and animal populations have 

increased in the study area. Fractures and solution channels in surficial 

rocks, particularly limestones and dolomites, are highly susceptible to con-

tamination because the fractures allow rapid infiltration of fecal matter from 

a variety of sources including septic tanks, landfills, poultrY,and cattle , 

operations, and runoff from pastures. Wells can also be contaminated because 

of a poor seal between the well bore and the casing which allows contaminants 

to enter the well. 

Studies by Steele and others (1975), MacDonald and others (1976), and 

Wagner and others (1976) documented bacterial contamination of both wells and 

springs in the northern part of the study area. Chesney (1979) reported the 

contamination of spring water at two trout hatcheries near Springdale by 

wastewater from a city lagoon and an industrial waste lagoon. 

Several other water-quality problems are also related to man's activities. 

In the coal region of the Arkansas Valley acid water flows from at least two 

abandoned underground coal mines ( Potts, 1987). One mine is near Huntington, 

while the other is near Rartford. Water from both these mines is flowing 

into tributaries of the James Fork River. 
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Critical Use Areas 

Critical ground-water use areas have been defined by the Arkansas Soil 

and Water Conservation Commission for both water table and artesian aquifers 

using the following criteria: 

Water table aquifers 

1. Less than 50 per,cent of the thickness of the aquifer is saturated 

2. Average annual declines of 1 foot or more have occurred for the 

preceding 5-year period 

3. 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 

Artesian aquifers 

1. The potentiometric surface is below the top of the aquifer 

2. Average annual declines of 1 foot or more have occurred for the 

preceding 5 years 

3. 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 

If even one of these criteria is met by an aquifer in part of the study area, 

then that part of the study area is considered to be a critical use area for 

that aquifer. 
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Subsurface rock units are considered to be artesian aquifers throughout 

the study area. Water levels in wells tapping these units show no long-term 

declines and most water-quality problems appear to be of a local nature. The 

quality and quantity problems of available ground water are primarily due to 

natural constraints. Based on available data, no areas in these subsurface 

rock units are critical use areas. 

Ground water occurs in surficial rock units under water-table conditions. 

Well yields in these units are low because of natural constraints, and water 

levels have shown no long-term declines. Water-quality problems are generally 

of a local nature and are unrelated to pumping rates. Therefore, no critical 

areas exist in these units. 

Water in the Sparta Sand exists under artesian conditions downdip from 

its outcrop area. Water level s rose in most areas between 1982 and 1987 

(Freiwald and Plafcan, 1987), but many wells showed over 5 ft of decline in 

the last year of that 5-ye8r period. While no critical use areas exist in 

the Sparta Sand because of the net rise in water levels in the past 5 years, 

the 5 to 10 ft decline in water levels in the past year is reason for concern. 

Water in Quaternary deposits exists under water-table conditions in the 

study area. Available data indicate that water levels in most areas have 

shown a net increase between 1982 and 1987 (Freiwald and Plafcan, 1987). 

Water-quality problems in the Quaternary deposits are of local concern only. 
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In summary, the problem of declining water levels is not severe enough 

to meet the criteria for a critical use area. \later-quality problems are 

either isolated to individual wells or are naturally occurring. \later use 

from the Sparea Sand and the Quaternary deposits, while significant, does not 

at this time appear to be causing water levels to decline at a rate high 

enough to meet critical use criteria. Therefore, no areas in the study area 

are critical use areas. 

POTENTIAL GROUND-WATER PROBLEMS 

The potenCial for ground-water coneaminaCion exists throughout the study· 

area. Potential sources of contamination include landfills, surface impound­

ments I hazardous waste .operations J storage tanks, septic tanks, and saline 

water intrusion. The probability of contamination of ground water varies from 

area to area depending largely on the permeability of ehe surface materials. 

Permeable materials that allow water to recharge aquifers will also allow 

contaminants to enter the ground-water system. Figure 4-12 shows the recharge 

potential of the basin in different areas. Zones shown on figure 4-12 as having 

high recharge potential include the outcrop areas of Paleozoic limestones, 

Arkansas Novaculite, Big Fork Chert, and the Cockfield Formation. Zones 

with medium recharge potential are outcrops of Paleozoic sandstones and 

shales and low interstream terraces of Quaternary deposits. Zones with low 

recharge potential are the outcrops of the Jackson Group and the Cook Mouneain 

Formation. The greatest potential for contamination is in zones with high 

recharge potentials. 
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At least 41 open landfills and dumps exist in the study area (fig. 4-12). 

The contents of the majority of these landfills and dumps are essentially 

unknown. Hazardous materials may be stored in these areas and could be 

leaking into the shallowest aquifer. One Resource Conservation and Recovery 

Act (RCRA) site and two Superfund sites exist in the study area. Over 2.3 

million tons of hazardous waste were generated or stored in the study area 

in 1982 (C.T. Bryant, U.S. Geological survey, written commun., 1984). 

Surface impoundments may also be considered potential hazards to ground 

~ater. Chesney (1979) inventoried 7,640 impoundments at 872 sites. A small 

number of these impoundments (518) were selected for assessment of contamina­

tion potential. The assessment conducted by Chesney included a complete 

description of the impoundments including size in acres, age, amount, and 

type of wastes present and type of liner, and the presence of monitoring 

wells. In addition the geologic formations underlying the impoundments were 

rated according to the ease with which contaminants could penetrate surface 

layers. Using these data the impoundments were then assessed for ground-water 

contamination potential, which is expressed as a numerical rating with a low 

of 1 and a high of 29. Surface impoundments with a hazard rating of 16 or 

above are shown in figure 4-12. 

Additional sources of potential ground-water contamination include 

storage tanks, septic tanks, waste-injection wells, mining activities, 

pipelines, and wastes spilled in transport. 
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Solutions to Ground Water Problems (Corps of Engineers) 

Quantity 

The low yields of the surface Rocks of Paleozoic age are a natural 

occurrence which can not be corrected. The solution to the low ground water 

yields is change to a surface water source. The surface water source would 

most likely include the construction of a reservoir. 

Quality 

The major water quality problems in the Upper White River Basin are 

hardness and excessive iron concentrations. These probl~s are due to the 

geology of the area. The only solution would be to treat the water before it 

is used. This solution is not practical from an economic standpoint. 

Many areas in the study area have marginal water quality and low ground 

water yields. Two incentives were contained in Act 417 of 1985 to assist 

ground water users in building impoundments and/or converting to surface water 

sources. The act was entitled "Water Resource Conservation and Development 

Incentives Act of 1985". This Act stated that existing water use patterns 

were depleting underground water supplies at an unacceptable rate because 

alternative surface water supplies in sufficient quantity and quality were not 

available at the time of demand. The Act provides ground water conservation 

incentives in the form of tax credits to encourage construction and 

restoration of surface water impoundments and conversion from ground water to 

surface water withdrawal and delivery systems. 
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APPENDIX 5 

SVSTEIIS WITH A HAXII'IJt1 OE_O CIEAIER THAA eo 7. OF CAPAC lTV 

REPORT DATE oa/ 04/ 1l6 .• _- ALL DISTRICTS 

'''''TER SYSTEM AAI1E PW6 101 tw<lt1llI1 CAPACITY NAXIHlH1 D£HANO 7. LIMI TINO fACTOR STATUS 

A ALMA ... TERI.OlIKS 2,160,000 l,9oo,000 1JJ.0r. FlLTRATlOII f'\.J\NNWG 
Al..l'Iil, 11R 0000144 SURFACE 

/> SELLA VISTA P.O.A. l,440,OOO 1.382.000 96.0% SOURCE -alJlNTHV PLANIUNO 
BELlA VISTA, AR 0000039 SURFACE PUROIASED 

BL'IT1£IJILLE WATERWORKS 510200,000 5 , 500,000 106 .. 0% tiLT RATI ON 
BL YTHEvtLLE, AR 0000365 GR~la 

v!J: I BULL SOOALS WATER Z20,OOO 175,000 eO.Oi; saUllCE -QUANTI TV 
BULL SIIlIl..S, AR 0000352 GRIJU~1O 

"I,J CLINTON LUHERWORKS t,800,000 1,800,000 100 ~ O7. FIL TRAHON 
CL WlOt! ~ AR 0000564 SURFACE 

):. J COMMUNIl'Y URTER ASSOCIATION treao,ooo 1.200,0<>0 120.0X FILTRATION 
HIGOEN, AR 0000101 SURfACE 

/\ 
CONWAY CO. REGIONAL WAIER aIS", 1. 300.000 1,aoo,000 138.01. SOURCE -QUANH IV 
MORRILTON, AR 0000119 GROUND 

SEE NOTE (I) 

~ .OECATUR WATERWORKS 1,0'14,000 l,OOq,OOO 96.0;~ n LT RATION 
I)ECnnJR, AR 0000052 DROUIlD a SURFACE 

)VIOEllNARIl WATER ASSOCIATIOII 729, l66 789,000 108. 0% SOURCE-t1UAHTlTV 
, CLIIIIOH. AR OOOcq61 !;URFACE PURCIIASED 

OEOllEOI UAT£R WORK 2 ,700.000 2,530.000 94.07. FILTRATION 
O£OUEEU, AR 0000520 SlJIlfACE 

(1) New aOUf'ce has been coraplete<l. Raw Wd.t~r tr,ln5.ission line and ney treat.ent plant a.re under construction. 



":in'nl, PIIOUC I,J(\TER SYSTEM SUPERVlS-IDtf PROGRAH REPORT 11 

SVS1"EI15 YITH A IiAXIIOJH OEl1llHO GREATER Tim 80 ~ Of CAPOCITV 

REPORT DATE 12126/86 --- ALL DISTRICTS 

IJATER SYSTEI1 tlAHE PWS lOt 

El DORADO WATERWORKS 
EL DOR~O, AR OOOOSSO 

HAXIIOJH GnPACITV 

13,176,000 
OR(]IJt() 

A HIOlJl-HOUlIT VERNON YArER ASS'" 113,000 
oo.J" j~R 0000499 GRCUiD 

F..UDORA ",nTERWORKS 
EWORA, IlA 

1,000,000 
0000083 ORIlHl 

FORREST Clrf YATERYORKS 
FORREST r. ITY, IlR 0000004 

/'r FORT SHITH YATERWORKS 
FT. SMITH, AR QUOOS07 

37.000,000 
SURfACE 

? GREEt' IteRES MOBILE H(JiE PARK ~erOOO 
FAYF.TTEVILlE. AR 0000679 GRllJtlO 

A GUY WATERYORKS 
GREEtl8R I flR. AR 0000192 ORllJtl> 

70,000 

oJ,;' HEBER SPAItI6S YATER & ~R "3,C)qO,OOO 
liEDER 5PRltIGS. fIR '1000104 SURFI'£E 

IIECTOR IUlTERlJORKS 
I 'EeTOR. I)R 0000442 

144,000 

,1',,1 UI.JHSV[LlE WATERWORKS 1, lSi!,ooO 
IIUIHSV [LLE. nR 0000348 SURfnCE 

IiAXIHUH IlEI1AHO 

11.000,000 

1S2,OOO 

840,000 

32.900,000 

eo,~ 

~9,OOO 

2,SOO,000 

120,000 

1,079,000 

(1) l~eq\le5t pending 10 revise trea.t .. ent ache.1t to rlrhe plant capacity. 

I.IH!Tllf] FACTOR 

83.0~ 5OURCE-OIJAHTlTV 

QO.G% FILTRATION 

84.0% COAGlI.ATlON/SEOII'F.HTATlON 

66.0~ FILTRATION 

a9.0~ FILTRATION/SOURCE 

'"}I.u% S{JJRCE-t]UAN[[TV 

99.0% SOURCE-ounNTITV 

82.0~ RfIIj YATER PIJIPUIO 

83.0% FILTRAfION 

94.0% FILTRATION 

STATUS 

SEE HOTE ([) 

SEE HOTE (2) 



' ~ f"ij,U. pum Ie WlllF..~ 'i'''SlfI1 !'iUPFWIl$[()N l'IJ,llliRrU1 l~fPOIH lH 

~i'y'STEI1S '..IITti n I1IIXIHIH1 DEMnNO GRErHER TlI(\N no 7. OF (nPf\C:IT'y' 

REPORT DAlE 12 / 26 / 06 --- ALL DISTRIcrs 

UATER SYSTEM NAME PUS lOt J1AXIJ1IJl1 CAPoel TV MAX IMUH DEMAND 7. UllI T1NG FocroR STATUS 

fr JEFFERSOII-SAI1PLES-()£XTER WATER 32,000 25.600 ~O.O7. HIGH SERVICE PUHPIttG 
J£FfER60N, AN ' 0000276 GROUND 

d " I 
,IIJOSOtIiA LlAlENtlRKS b1C).I)OO SSO,()OO 9().0% Fill RA flOH 
JlJ!)SONHl, HR I)()OO582 :;u~nr.£ 

i.J 1; t(I~!fjSWOOO ESTArES UATERIKJRI(S 15,000 12,000 80.0< SOURCE -(lUA/H lTV 
ELIZRIlETH. RR 1)000030 GRCXJtIO 

l./ll(ESIIORE ESTRTES YATER ASSII 300,000 300,000 100.0:':: PURCHnSE CONTRACT 
11nRION 11R 1)0007e6 GROUNQ PURCHRSED 

" 
UNCOLN WRTER"'lRKS 648.000 6J2,500 '?B.O:':: COAGl1.1lT I mUSED I I'1EtIT AT IOU 
UUr.OUI, AR I}()00572 SURFI=lrf: 

LI fTLE RIVER COUNTRV CLUB 10,000 tO,ooo tOo. 0:.:: PAW UArER PUMPING 
IJItIfHROP. HR ,}DOM67 GROUUD 

LONOKE WATERWORKS 648,000 800,000 123.0;': FIURnT ION 
LONOKE, AR ()OOO3.q3 GROUND 

" 
MRYfUlWER IJATERIoKlRKS 575 ,000 500,000 t:37.0:':: COAGULRT I OIllSED I M£tlTAT I ON 
I'1AYfLrn.ER, I=IR 1j()()Q193 Ij ROUuO 

HI: I..AlJnHUN Vll.LAI,~ t\lW l S.OOO lS .000 tOO.0% SOURCE - aU1\I1Tl TV 
l-ffiSHVILlE. AR 0000712 GROUIIO 

MOUTlCELLD UATER OEPARTI£NT S,6()(),OOO 4,700,000 8Q . O" RAW WATER PUMP ING 
l1OtHICEU..U, AA 000018Q GROOIIO 



::;F"iIJ/, PUBLIC UfnER S'{STEH SUP£RVISUlN PIiOOROH REP1}Rf 19 

5'15TOO WITH A I1AXTHI.M1 Il£I1ANO GREATER TIIAN 00" OF CAPAC lTv 

REPORT DArE 12 / 26186 --- roll DISTRICTS 

,,"HER SYSTEM fHV1E PIIS (()t _IIUI CAI'ACITV I'AX 1t'/.M1 Q[11ANO X I.lMlTING FACTOR STATUS 

),,1 111HlroTH HONE III\TERWOR~S "1,000,000 "',086 . 000 102 ~OZ COAIiUUH ION/ SEDII1EIHAT tOO 
f1tXJNHHH tlOttE, . OR OOOOO.l!5 SURfllf.E 

) ;: tKJllHUHU TOP WATER ASS'tt :MO,OOO 350,000 97.0% lUGtt '3(RIJICE PUHPlt(J 
HEBER SPRltK)S, IlR 1)OQ0.454 SURFACE PURCf4lS£D 

)", "EWPORT WATERWORKS 2,000.000 t,610,000 134.0;( Ctll1<llI or ION/S£DU1EHTnrlllH 
UEwroRf, AR oocJ02M SROJ«J 

-) I j IIORTH WHITE CO. UATER ASS 'It 216,001) 210,000 97.0X SOURCE-HYDRAULIC COPACITY 
J lDSON lA, HR QOOOS8) SURfACE PURCHAS£D 

I\. I)lA YATERWORKS 290,000 2"0,000 Bl . Or. FILTRATION 
f]LA nR QOOO60Q ~URFnrE 

omll t.unERWURKS 30,000 30,(.000 100 . 0;( SOURCE -QUAN n TV 
OlAN, nR OOOOC27 GRO'_'tfC 

OZARK WATERWORKS P..250.000 2,250,000 100.OX FIL TlHHIOH 
OlARIC, nA: 0000201 SURFACE 

),,1 PFEIFfER IlATER ASSiX:TAflOH J50.000 350.000 too.ox SOURCE-HYDRAULIC CAPACITY 
BATESVILLE, HR 00002S1 SURff1l:E PURCHASED 

/. PUUl£RVIl.LE WIlI(RUOIIKS 1/0,flOO 170 ,'(lOa 100 . 0% 50UACE -OUANI [IV 
rUJttEAVILU:: I I\R 0000121 liHWtIO 

, 1' .11 1~J( T_ WA TERUORKS 79,000 63,000 60.0% SOIJRCE -OlJAlH lTV 
nUITKnH, AA oooolOS GRoutlO 



·;fYI.I6 fURL!!; Unrf.lf S'(SHM :';lIrrRvl!iJ.OU PROfiR""1 REl' llIn 

SYSTEI1S YUH 0 hAi(111UH DEI1flNO GREATER THI-lN 00 % OF r:Ot'ACllY 

REPonT ~(HF.: l2l26/t36 --- ILL DISTRICTS 

I.JI\Tf.R SYSTEH NAHf. rws [0.' MAXI!1UN cnPAC:ITY MflXIMlIH OEMflNO LlMI TWG FACTOR STAlUS 

I)~J ROCK MOORE WATER nSSOCIAfIOIi 230,000 240,000 
[)(.HESVILLE. AR' 1)000252 GnOlI~1O &. SURFnCE PURCHASED 

104.0Z !UGH SERVILE PUHPHKl 

) RUUOlEIlTLL YnTER nssoc IAT ION 200.00Q 200,000 
\ ~ ,I BATESVILLE, AR 0000253 SURFftl:E PURCHASED 

100.m:: HIGH SEHVIq: f'lJt1PING 

\>I 
RUSSEllV ILlL I.lATERIolJRKS 7,000,000 .5..300,000 
RUSSELLVILLE, AR 0000446 SURFACE 

90_0~ FILTRATION/ SOURCE SE[ ,IOTE 'll 

S.W.WIIITE COLVilY WATER ASS'N 288,000 250,000 87 _ OZ PURCIW\SE COHTROCT 
SEARCY, AR 0000185 SURFACE PURCHASED 

J,I SALESVILLE WATER\j(lRKS 50.000 -12,000 84_0X SOURCE'-OUANTlT'1 
SAl.ESVILLE. AR 0000036 GROUND 

SA~9~~:TER ASSOCIATIOM 720,000 070,001) 
BAtlX)1E, , AS 0000Q93 GROUND 

121.0X FILlRA"TIOH SEE tlOTE (2) 

Jlt< SHI RlEV WATERWORKS 27.000 27 .000 
SHIRLEY. AR 0000565 GROUND 

100.01 SOURCE-QUANTITY sEE NOTE (3) 

/1 
SILO{)H SPRINGS YATERL.ORKS <l,000.000 J,71)0.000 
SILOAM SPRINGS. AU 0000056 SURFACE 

93_0% FILrRATION 

. f\ SUBIACO <'£ADEHV YAfERWORI(S 220.000 221).()OO 
SUBIACO, AR QO{)0334 SURFACE 

lOO . OX, HIGH SERVICE PUMPItl(3 

IF" SULPHUR SPRItlr,S WATERWORKS 150.000 125,000 
SULPHUR SPRING6.AR 0000057 GROUNO 

03 _ Ox SOURCE -QUA,n lTV 

(1) Hali*lm Firm Vielq of source is 2,000.000 HGO 

(2) Additional Filtration Capacity is under con§truction. 

(3) Final Engineering PhnG for connection to CClall"unit )' Water Syst&1II are being prep.:.\red. 



'iFWM PI~BUC tJHTER S'fSTEI1 SUPERVISWN PROGRAtt REPORT 21 

SYSTEHS WITIt (l HOXIHUH DE~ GREnTER nm 80 I IlF CAPACITY 

REPORf DATE 12/26/116 --- AU DISTRICTS 

WATER S'fSTEH tlOME PWS lOt HAXIMUH CAPAC lTV M~\)(IMlJH DEMAND Z UMITItIO FACTOR STATUS 

VII} 
SUHMIT IJATERIIORKS 65,000 54,000 B3.0% SOURCE -oUANT lTV 
SlIV1IT, AR 0000355 fJROUND 

U V' S'fl.VAN SHORES SID WATERUORKB '",8.000 -14.000 92.0% SOURCE-QUANT I TV 
EUREKn SPRINGS. AR 0000045 GRillNIl 

USI'IF IIOSPITALiSGPB 1,SOO.000 1,iWO.ooo 93.0% SOURCE-(lUAtHITV 
BL VlHEVlllE OR 0000364 GROUtlD 

VAlLEV VIEW WATER ASSOCIATION 1,000,000 800,000 IJO.OZ RAY WATER PUHPINO 
JONESBORO, AR 0000134 ORfJJIll 

) '11 I)AH BUREN COl.JHTY W~ U. A. 3.000,QOO 2,400.000 80.0I PURCHASE CONTRACT 
ClltHOtt. AR 0000727 SURFACE PURCIIASEO 

VILONIA WAIERIIORKS t.2B,OOO 738,000 118.0% SOURCE-gUANIITV 
VILot-un, AR 0000195 GROUHO & SURFACE PURQIASED 

uW YELLVIllE WAT(RUORkS 360,000 360,000 lOO.O;{ FILTRATION 
YELLVIllE, AR 0000356 SURFACE 
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AUgust 26, 1987 

~UIL AIIO YVA I til 
CONSERVATION CIlMMISSION 

::::':,:~~'"' 
The following are staff comments concerning the draft report on 

the Arkansas River Basin for the state Water plan. please consider 
them along with the other state agencies comments in the writing of 
the final report for this basin. 

under the RMinimum Streamflow· section, the fact that instream 
flow requirements for fish and wildlife as outlined by the Arkansas 
Method (Filipek et al 1987) are occasionally higher than even 
natural levels should surprise no one knowledgeable abou.t Arkansas 
streams, their hydrology, and the biologic systems associated with 
these streams. Occasionally (and sometimes more frequently), 
lowflow situations (drought) in Arkansas streams occur whicb stress 
and decrease stream fish populations, sometimes significantly. 
After such events, it may take years for that stream fish population 
to recover to adequate levels. Therefore, even some Rnatural­
lowflow events are deleterious to fish and wildlife populations and 
should be buffered using water withdrawal controls, not worsened by 
allowing pumping until occasional lowflows become frequent 
occurrences o 

The statements on page 74 of the same section about the 
Arkansas Method's flow recommendations not providing for e~cess flow 
are misleading. First, in two of the four e~amples given, the 
Arkansas Method flows allow for diversion during most months and 
especially during July, August, and September, which are months of 
high irrigation diversion in Arkansas.. These two streams - the 



Mr. Randy young 
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Arkansas and petit Jean Rivers - are where most of the diversion in 
the basin occurs, not in the James Fork and Flint Creek. Second, 
since the Arkansas Method's flows are being compared against median 
flows, it should be noted that the higher half of the flows for any 
given month in the example charted are not even being considered in 
the report's analysis. This higher half of the stream's flow would 
provide much water for irrigation and withdrawal above and beyond 
fish and wildlife requirements. Third, the same statement (whether 
misleading or not) can be made for the Arkansas soil and w:ater 
Commission's . (ASWCC) method in two of the four examples (James Fork 
and the petit Jean River) during most of the peak irrigation season. 

plow recommendations ma de in this draft report by ASWCC and the 
Corps of Engineers for the Arkansas River at Murray Lock and oam 
dur ing the lowflow season are 30% less than the flows occurr ing in 
that river during a minor drought (or the 2010). It is also notable 
that flows agreed upon and required by an interstate compact with 
Oklahoma are somewhat higher that the Arkansas Method's 
recommendations but Significantly higher than the ASWCC's 
recommendations. This in itself casts some doubts on the realism of 
the ASWCC's Wmethod W for ar r iving at instream flows. 

The Arkansas Game and Fish commission would like to commend the 
Corps of Engineers on the realization that in the Arkansas Riller 
Bas in, wi th the except ion of the Ar ka nsas Ri ver it sel f, sur face 
water is not a totally dependable primary water source with o ut some 
type of on-farm or on-site wa ter storage project. storage of high 
seasonal flows is necessary to pr ovide adequate water later in the 
year, as is conjunct Lve use of groundwater resourc,es. On-farm water 
storage projects seem especially feasible when the amount of 
flooding in the basin is taken into consideration. use of winter 
high water inflows during the summer lowflow season i s being 
efficient in an area with flashy flows and less than adequate low 
flows. 

some statements made in the report under 
problems--oetermining rnstream Flow Requirements 
wildlife)' are inco.rr ect. Comparisons of monthly fl ow 
recommended by the Tennant Method versus the Arkansas 

"Database 
( Fish and 
percentages 
Method wi 11 

show that dur ing some months the Arkansas Method I s recommendat ions 
are higher than Tennant ' s and during some months, especially during 
the lo.wflow season, the Arkansas Method I 5 recommendat ions are lower 
than Tennant's recommendations (Tennant 1975). Comparison of flow 
reservation made in other systems from the Arkansas Method and flow 
reservat ions made using the rnstream Flow Increme ntal Methodology 
(IFIM) and the Wetted perimeter Method show substantia l agreement. 
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Flow recommendations (\'s) from the Arkansas Method are not 
absolutely comparable to Tennant's recommendations (%'s) as some 
people have assumed since Tennant uses a percentage of the mean 
annual flow while the Arkansas Method uses a percentage of the mean 
monthly flow. The Arkansas Method recommends flows necessary for 
maintenance of stream fish populations, not flows for excellent or 
improvement habitat. The flows recommended by this draft report are 
too low to maintain existing stream fish populations. Justification 
of these (ASWCC's) degrading flows is biologically unfounded 
(Tennant 1975). 

one major deficiency (perhaps the primary) in this draft basin 
plan is the lack of an organized and operable mechanism for 
enforcing any type of surface water allocation plan. The importance 
of a water allocation procedure cannot be overstated since such a 
plan is the fulcrum upon which many other aspects of a state water 
plan are balanced. 

water is available in the Arkansas River Basin from several 
large corps of Engineers projects. All possible avenues for use of 
existing stored water should be pursued before new, major water 
storage projects are eVen considered. 

Verification of the Arkansas Method by using 
Incremental Methodology and other techniques has and 
in the state. Additional funds and manpower for this 
however, are needed. 

Instream Flow 
is being done 
type of work, 

While the priority matrix for determining instream flows for 
fish and wildlife mentioned in the draft has some potential, much 
fine tuning of this particular alternative would be necessary before 
consideration for implementation . 

I hope that several of the correct i ons and comments of the 
draft from us and other agencies are included in the final product. 
Thank you for the opportunity to review this document. We will be 
happy to answer any questions you might ha ve on the contents of this 
correspondence . 

SNW:SF:kr 

C~ 
Steve N. Wilson 
Director 
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STATE OF ARKANSAS 

DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY 
BOOl NATIONAL DRIVE. P.O. BOX 9583 

UTTLE ROCK. ARKANSAS 72209 

June 12,1987 PHQNE:(!501l!562-7444 

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

Dear '~r. Young: 

The following comments comprise the input of the staff of the 
Department of Pollution Control and Ecology concerning the draft 
copy of the Arkansas State Water Plan - Arkansas River Basin. The 
seriousness with which we view the long term directions set out by 
the State Water Plan and the potential effects of this plan on the 
water resources of our state cannot be overstated. It is with 
these concerns that we make these constructive comments. 

The following comments concern the groundwater section: (1) The 
report attempts to discuss and develop a plan based on surface 
water drainage basins. It is well documented that groundwater 
aquifers and recharge areas are not congruent with surface 
drainages. In its recent publication on groundwater problems, USGS 
abandoned the surface ,jrainage basins as a vehicle for dividing 
its ~eport and this resulted in a much more logical, concise and 
comprehendable document. The groundwater section of each basin 
report of the State Water Plan reflects the confusion between 
surface water drainage and groundwater aquifers. In none of the 
reports is the analysis of groundwater resources given the proper 
review the subject deserves considering its importanc~ as sources 
of drinking water, industrial, and agricultural supply. (2) While 
it is t~ue that aquifer recharge requirements are not known for 
each aquifer, elaborate models are not needed for entire aquifers 
to figure recharge requirements as they relate to minimum stream 
flows. Recharge as a percentage of streamflow can be figured by 
either physical or chemical means using methods and formulas 
available in basic hydrology texts. The applicable principle is 
that to maintain base flow in a stream, the water table in the 
adjoining aquifer has to be sufficiently high to allow for lateral 
movement into the stream bed. That depth can be readily 
ascertained and pumping limits established so that sufficient 
recharge is maintained. To allow the water table to fall below the 
streambed has. the result of eliminating the flow entirely when 
runoff is absent, thus making minimum streamflow questions 
academic. (3) It should be made clear to all readers of this 
document that there is a significant paucity of data on the 
quantity and quality of groundwater in Arkansas and that much of 
the available data is self supplied by the users and may be 
heavily biased by their preconception of the uses of the data. 
(4) An additional source of data which is available concerning 
groundwater quality 15 the CERCLA industrial monitoring data 
available through STORET. 
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We are very concerned about the methodology used in the draEt 
document to establish minimum streamElows Eor surEace waters and 
the negative impact this will have on the biotic uses oE the 
streams. These minimum streamElows are proposed to be only 
10 percent oE the historical Elows Eor 3 speciEied seasons oE the 
year, and this is 9roposed to supply all instream Elow needs, 
including Eish and wildliEe, during all seasons oE the year. In 
our view, such a plan will drastically alter the designated 
beneEicial uses oE the streams in contravention oE Eederal and 
state statutes and regulations. By deEinition, minimum streamElows 
are the point at which "all diversions should cease"; however, 
there is no effective-mechanism. to control diversions above the 
minimum streamElow level. Without such controls, diversions will 
cause the minimum streamElows to become the average streamElow, 
and with the proposed-plan, "worst case" condition& Eor instream 
aquatic liEe will become the standard. 

The Clean Water Act was a mandate Erom Congress to reverse the 
trends oE degradation oE the nation's waters and to restore and 
maintain the chemical, physical and biological integrity oE these 
waters. Such a mandate is not limited to water quality control and 
is so recognized in the Act. The biological integrity of an 
aquatic ecosystem is limited by its energy source, habitat 
structure, water quality and Elow regime. In the goal oE the Clean 
Water Act " ... that provides Eor the protection and propagation oE 
fish, shellEish and wildliEe and recreation in and on the water," 
it Eurther recognizes and mandates the protection oE all liEe 
stages oE the aquatic biota, speciEically including the 
propagation stage. It is intimately clear that maintaining the 
"biological integrity oE the nation's waters· must include 
maintenance oE a Erow regime that will be Eully protective oE all 
liEe stages oE the aquatic liEe beneEicial uses oE these waters. 

It should be recognized that .the proposed "Arkansas Plan" Eor. 
establishing minimum streamElows Eor Eish and wildliEe represents 
acceptable streamElow conditions which may become average or 
standard conditions without signiEicant damage to the aquatic 
resources. Although it is realized that there will be both 
natural and artiEicial Elow conditions above and below these 
"target" Elows, we Eeel that an acceptable allocation plan must be 
a part oE the State Water Plan iE minimum streamflows are 
established lower than those proposed by the "Arkansas Plan." IE a 
rigid and eEEeGtive allocation plan is developed and implemented 
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which is automatically initiated before streamflows reach a 
minimum level, then minimum streamflows could be set at relatively 
low levels. without an active allocation plan, minimum streamflows 
must be set high enough to ensure protection of the aquatic 
resources and maintenance of the waste assimilation capacity of 
the streams. 

There have been recent discussions concerning the development of a 
stream classification system. The intent of such a system would be 
to establish minimum flows reflecting a stream's historic flow 
pattern and recognizing the variation in uses of the state's 
surface waters. We feel that development of such a system could be 
a valuable asset to the State Water Plan and to numerous other 
water resource management activities. Therefore, to establish 
minimum streamflows before this option is thoroughly investigated 
would be inappropriate. A segment in the Arkansas River Basin Plan 
discusses a methodology which might be used for such a 
classification system . However, the report is unclear as to the 
status or use of such an approach. Obviously, this approach needs 
considerable review and refinement. 

It is imperative that minimum streamflows be established on a 
seasonal scale since the instream flow needs for fish and wildlife 
are drastically different in the spring of the year than during 
the late summer. The needs are more critical during the 
reproductive season of the fish than at any other time. To assume 
that there will always be sufficient water for fish reproduction 
in the springtime and that removal of water from the streams 
during this period could not be of significant magnitude to affect 
the fishery is erroneous. Our studies have shown that higher water 
quality standards requiring more sophisticated treatment 
procedures and/or higher background flows are necessary during the 
springtime when the most sensitive life stages of various aquatic 
organisms are present. Therefore, allocatIon level flows and/or 
minimum streamflows should mimic the general hydrological pattern 
of the stream. 

The recent modification of the proposed plan to establish minimum 
streamflows as 10 percent of the seasonal flows--i.e., 
November-March, April-June, and July-October--is insufficient to 
provide seasonally variable flows that will protect the instream 
aquatic uses. We fail to find rationale or justification for the 
modified plan: therefore, it appears arbitrary and without basis 
in fact or ecological expertise. We are convinced that these 
suggested levels will have severe negative impacts on the stream 
biota. 
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Since there appears to be several factors which may influence the 
establishment of minimum streamflows--e.g., allocation proce­
dures and stream classification--we suggest the establishment of 
minimum streamflows be delayed until all of the basin plans can be 
thoroughly reviewed and the factors mentioned above resolved. 

Sincerely, 

~'\Y\~ 
Phyllis Moore, P~.D. 
Director 

PM/ WEK/ sy 



ARKANSAS NA TlJRAL HERITAGE COMMISSION 
THE HERITAGE CENTER, SUITE 200 

225 EAST MARKHAM 

Harold K. Grimme\t 
Oirector 

Mr. Randy Young, Chairman 
Technical Review Committee 
Suite 2-0 
#1 Capitol Mall 

LITTLE ROCK, ARKANSAS 72201 
Phone: (501) 371-1706 

Date : June 19, 1987 
Subject: Arkansas River Basin 
ANHC Job #SWCC-7 (COELR-219) 
Dated May 19, 1987 
Received May 21, 1987 

Little Rock, Arkansas 72201 

Dear Mr . Young: 

Bill Clinton 
Governor 

li(~~fEUWf~ 
JUN 221987 

SUit AIW) WATER 
i;ONSERVA fiON COMMISSION 

The staff of the Arkansas Natural Heritage Commission has reviewed the draft 
state water plan for the Arkansas River Basin. 

As in previous draft plans, the discussion of minimum streamflow (beginning on 
p. 74) in this document fails to offer any documentation or clear statement of 
justification for the conclusions reached concerning fish and wildlife 
requirements or "minimums." Far from establishing a "more realistic streamflow" 
(p . 79 ) , the Arkansas Soi l and Water Conservation Commission (ASWCC) method 
yields fish and wildlife "minimums" that correspond to dry or nearly dry streams 
during the critical July-October period . This may not be true in every case, 
but it is clearly true for Flint Creek at Springt own (Fig. 3-4a). If all the 
streams in the Arkansa s River Basin were graphed similarly, many others no doubt 
would exhibit the same extraordinarly low flow rate as a supposed fish and 
wi ldl ife "minimum" from July th ro ugh October. Where is the evidence that such 
low streamflows could in any way be adequate for fish and wildlife? 

If the intent behind the ASWCC method was to adopt Tennant' s findings in some 
form, it should be noted that the 10 percent figure he used applied to short­
term survival, not maintenance of good survival habitat over the long run. In 
other words, 10 percent of the mean annual or seasonal flow may suffice as a 
minimum standard for fish and wildlife for a limited period of time, but it will 
not insure protection of the resource for very long . The draft water plan makes 
no reference to the length of time a stream might remain at or near "minimum 
discharge." Presumably, this period could be as long as a month or even several 
months. 

It is highly likely that many aquatic species will be affected adversely if 
flows of basin streams should be reduced to the point that might be permitted or 
at least encouraged by implementation (adoption) of the proposed standard. 
Reproduction and growth of fishes and aquatic invertebrates, cleansing of 
aquatic habitats, and recharge of groundwater tables all depend upon substantial 

An Agency of the Department of Arkansas Heritage. An Equal Opportunity Emptoyer 



flows of water, flows that exceed the mlnlmum instream flow recommendations of 
this plan. Even if the intent is never to allow streamflows to drop as low as 
the ASWCC-derived minimums, the implication is that anything above such minimums 
is acceptable. For many streams, this implication could spell disaster. 

Two statements on page 74 of the draft plan must be questioned. First, the fact 
that "fish and wildlife recormlendations at certain points were greater than some 
of the U.S.G.S. measured low flows" is no less true for the fish and wildlife 
recormlendation offered by ASWCC and the Corps of Engineers. An examination of 
Figures 3-4b and 3-4c confirms this. All that can be concluded in either case 
(that is, using either method) is that sometimes there was less water in the 
streams of the Arkansas River basin than would be desirable for fish and 
wildlife. This does not mean that the standard should be lower! Second, the 
statement that the recormlended flows according to the Arkansas method "did not 
provide any excess flow when compared to the median daily discharge" seems 
clearly contradicted by Figures 3-4a and 3-4d. Neither statement provides any 
justification whatsoever for the "revised minimum streamflow" discussion that 
immediately follows. 

The alternative method for determining instream flow requirements presented on 
pages 172 through 175 is an improvement over methods previously proposed by 
the authors of this and other draft water basin plans, and we support the 
general direction taken. We note that although the Natural Heritage Commission 
was consulted by Barnes, no mention of this is made in the discussion and no 
indication is made that the Corps utilized the list and locations of endangered 
aquatic species which we provided in October of 1986. A copy of the same 
printout is attached for reference. 

Sincerely, 

Bill Pe 11 
Stewardship Chief 

cc: Kay Arnold 
Craig Uyeda 
John Gi ese 



LEGEND 

STATUS CODES 

Cl - Category 1; the FWS states it currently has substantial 
information on hand that supports listing these species as 
Threatened or Endangered. 

C2 - Category 2; the FWS states that further biological research 
and field study will be necessary in order to determine if 
these species should be listed as Threatened or Endangered. 

3C - These species have been reviewed by the FWS and the 
determination has been made that special designation is not 
warranted. 

LE - Listed Endangered; the FWS has listed these species as 
Endangered. 

LT - Listed Threatened; the FWS has listed these species as 
Threatened. 

Please note: A Natural Heritage Commigsion Occurrence Number has 
been included for reference. If you should have questions 
regarding a partic~lar occurrence you may refer to thig 
number when communicating with the Natural Heritage 
Commission. 

A~ kansas Natural Heritage Commission 
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DATA fOR ARKANSAS STATE ~ATER PLAN 
AOUATIC SPECIES Of SPECIAL COMeERN 

(OCCURRENCES ~ITHIN HYDROLOGIC UNITS) 

OCC. NO • SCIENTIfIC NA~E CO~KON NAKE T/R S QUAD. NAI1£ STATUS 

.. ~ATERSHEO, II tlOI03 
/001 AHBLYOPSIS ROSAE OZARK CAVEflSH 01BN032~ 33 6ALLATIN 7.5 LT 

/0,)1 A~BL YOPSI S ROSAE OZARK CAVEflSH 01BN031~ 01 BENTONVILLE SOUTH 7.5 LT 

v1I04 AHBLlOPS!S ROSAE OZARK CAVEFI5H 01 9N031~ 36 BENTONVILLE SOUTH 7.5 LT 

001 A!BYSTO~A ANNULATUK RINGED SALA~ANOER 016NOO!1 33 IHEELER 7.5 

012 A!BYSTOKA ANNULATUH RIN6ED SALA~ANOER o 17N0030 35 fAYETTEYILlE 7.5 

013 AH8YSTOHA ANNULATUK RINGED SALA~ANOER 018N0029 11 S~ORA 7.5 

021 AHBYSTOHA ANNULATUH RIN6ED SALAMNDER 0lBNOO31 13 SPRIN6DALE 7.5 

029 AHBYSTOI!A ANNULATUH RINSED SALA~ANDER 016N0030 23 fAYETTEVILLE 7.5 

~Ol CAECIDDTEA ANCYLA ISOPOD 014N0321 10 PRAIRIE GROVE . 7.5 

004 CEHDPHORA COCCINEA COPEI NORTHERN SCARLET SNAKE 016N0030 09 fAYETTEYILLE 7.5 

/001 ETHEOSTOHA CRASINI ARKANSAS DARTER 017N030~ 33 fAYETiEVILLE 7.5 

/W2 ETHEOSTO~A CRASINI ARI:ANSAS DARTER 019N0311 10 CENTERT ON 7.5 

403 ETHEOSTOHA CRASINI ARI:ANSAS DARTER 019N0321 27 GALLATI 1 7.5 

~04 ETHEOSTOHA CRAGINI ARI:ANSAS DARTER 018N0321 34 GALLATIN 7.5 

..-iDS ETHEOSTOHA CRAGINI ARYANSAS DARTER 017N0311 17 ROBINSON 7.5 

·.-f01 ETHEOSTO~A MICROPERCA LEAST DARTER 019N0031 3, BENTONVILLE SOUTH 7.5 

-1'02 ETHEOSTOHA HICROPERCA LEAST DARTER 017No031 31 IHEELER 7.5 

,,(03 ETHEOSTOHA HICROPERCA LEAST DARTER 018No032 36 ROBINSON 7.5 

-'004 ETHEOSTOHA HICROPERCA LEAST DARTER 018Nom 10 CENTERTON 7.5 

V005 ETHEOSTOHA MICROPERCA LEAST DARTER 0lbll0311 IB WHEELER 7.5 

./001 EUR YCEA TYNERENSIS OKLAHOHA SALAHANDER 017N0032 (17 GALLATIN 1.5 C1 

.-1103 EURYCEA mERENSIS OKLAHOMA SALAHANDER OI9HO033 35 GENTRY 1. 5 C1 

/006 EURYCEA TYNERENSIS OKLAHOMA SALAMA NDER 011N032N 18 BAllATIN 1.5 C1 

VOO7 EURYCEA TYNERENSIS OKLAHOMA SALAMANDER 0l7N030N 20 SPRINGDALE 1.5 C2 



Page No. 2 
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DATA FOR ARKANSAS STATE WATER PLAN 
AQUATIC SPECIES OF SPECIAL CONCERN 

(OCCURRENCES IITHIN HYDROLOSIC UNITS) 

OCC. NO. SCIENTIFIC NA~E CD~"ON NAME TIR S QUAD. NA~E STATUS 

0508 NERODIA CYCLOPION CYCLOPION SREEN WATER SNAKE 017N030W 20 SPR I NSOALE 7. 5 

/002 NOTROPIS CAMURUS iLtiNTF,CE SHINER 016N031~ 30 WHEELER 7.5 

./002 PERmA PHOIOCEPHALA SLENoERHEAO DARTER 017N033i 01 GALLATIN 7.5 

002 RANA SYLYATICA WOOD fROS 0 

017 RANA SYLYA TICA iOOO FROS 0lSNOl2W 23 PRAIRIE SROYE 7.5 

020 RANA SYLYATICA 1000 FROS 014N032i 21 LINCOLN 7.5 

~6 REmA SRAHA~II SRAHA~'S CRAYFISH SNAKE 0171030W 33 FAYETTEYILLE 7.5 

A07 RESINA GRAHA"I! GRAHA~'S CRAYFISH SNAKE 016N0301 09 FAYEIIEYILLE 7.5 

./1jOI SIYG08RO~US OIARKENSIS OIARK CAVE AMPHIPOO 018N031W 01 BENION~ILLE SOUTH 7.5 C2 

007 TERRAPENE ORNAIA ORNATA ORNATE BOI IURILE 01810331 33 SALLA TIN 7.5 

" ',AIERSHED: 1111010! 
/()02 S,J"PHUS alARKENSIS OIARK CLUBTAIL DRASONfLY 013N0031 16 STRICKLER 7.5 

/!,Ol PERCI!A PHOIOCEPHALA SLENoERHEAo DARTER O17Nom J2 iATTS 7.5 

/'(j01 PHENACODIUS MIRABILIS SUCKERMOUTH "INNON OOlN032W 23 fORT smH 7.5 

~3 PHENACOBIUS MIRABILIS SUCKERMOUTH "INNOW 009M032W (IS FORI SMIIH 7.5 

001 F'SEUDoSINELLA DUBIA SPRINGIAIL 013N031W 23 HTNSLOW 7.5 

008 RANA SYLVATlCA WOOD fROS 013N031W 26 STRICKLER).5 

/,)01 RESINA RISIDA SINICOLA GULf CRAYFISH SHAKE 007N032N 02 BARLINS 7.5 

001 RIMULINCOLA OI'/AllS BEETLE 013N031W 26 WINSLON 7.5 

" WATERSHED: 1111010~ 

OO! HElEROOON NASICUS GLO'IOI DUSTY HOG NOSE SNAKE OOISO')32 10 MOUNTAIN fOR, 7.5 

"""""-004 PHEHACD91US ~IRA8ILIS 5UCKERMOUTH MINNOW 003NOl9W 21 WALDRON 7.5 

/'Ol)S i'HENACOBIUS MIRABIllS SUCKER~OUTH HINNON OOGNOJlW 17 fORT SMITH 1.5 

!NI f'LETHODON CUACHI TAE RICH ~OUNTAIN SALAMANDER 00lS030N 31 MENA 7.5 C2 

OfJ2 PlETHODOW OUACHITAE RiCH MOUNTAIN SALAMANDER OOlS032N 10 HDUNTAIN FORK 7.5 C2 



Pag. No. 3 
10/28/8. 

DATA FOR ARKANSAS STATE iATER PLAN 
AQUATIC SPECIES OF SPECIAL CONCERN 

(OCCURRENCES NITHIN HYDROLOGIC UNITS) 

DCC. NO. SCIENTIFIC NAHE CO~~DN NAHE TlR S QUAD. NAHE STATUS 

003 PLETHoDoN oUACHITAE RICH HOUNTAIN SALA~ANDER 001S031N 07 RICH HoUNTAIN 7.5 C2 

004 PLETHoDoN oUACHITAE RICH HOUNTAIN SALA~ANDER 00150311 17 RICH HoUNTAIN 7.5 C2 

015 PLETHODON OUACHITAE RICH HOUNTAIN SALAHANDER 001503211 11 HOUNTAIN FORK 7.5 C2 

003 PLETHoDoN SERRATUS OUACHITA RED-BACKED SALAHANDER 00150311 17· RICH "oONTAIN 7.5 

If iATERSHED: 11110201 
Acl DANELLA PRoiONSHAI HAYFL Y 012N025M 24 DARK 7.5 

/001 HIODOII ALOSo I DES GoLDEYE 00BHOO31 27 BARlIlIG 7.5 

A03 NOTROPIS CAHURUS BLUNT FACE SHINER 01 ZII030N 34 "OUNTAINBUR6 7.5 

.AU I POLYODOM SPATHULA PAODLEFISH 00BN03011 21 LAVACA 7.5 3C 

/001 PSEUDACRIS STRECKER I STRECKER I STRECkER 'S CHORUS FROS oo9N0271 11 OIARK 7.5 

~02 PSEUDACRIS STRECKERI STRECKERI STRECKER'S CHORUS fRoS oo9N027i 23 OIARK 7.5 

.~ PSEUDACRIS STRECKERI STRECKERI STRECKER 'S CHORUS FROS 010N0271 10 iATALUlA 7.5 

01)3 RAMA SYL iA TlCA 1000 FROS 012N027M 01 CASS 7.5 

004 RANA SYLiATlCA iOOD FROS 0 

006 RAiA SYL iA TlCA 1000 fROG 0121«12. 04 BIDVILLE 7.5 

016 RANA S\'l VA TlCA iOOD fROS 010N027i 33 DIm 7.5 

019 RANA SYLVATICA 100D fRlI6 013N03Oi 1. WINSLoi 7.5 

402 RESINA SEPTEftYITTATA QUEEN SNAKE OIIN02911 22 CRAVENS 7.5 

/00. RESINA SEPTEftYITTATA QUEEN SNAKE 012N025M 24 DARK 7.5 

/005 SCAPHIOPUS HOLBROOKII HURTERII HURTER'S SPADE fOOT 009N02611 O' olARK 7.5 

,001 STERN OTHER US CARINATUS RAZORBACK HUSK TURTLE 012103011 35 HOUNTAINBURS 7.5 

it WATERSHED: 1111(1202 
'..-'0"01 CA~BARUS CAUSEYI CRAYFISH 011NII020 08 FORT DoUSLAS 7.5 

j'003 LIRCEUS BICUSPIDATUS ISOPOD 010N0231 31 CLARKSi ILLE 7.5 

. ./005 LIRCEUS BICUSPIOATUS ISOPOD 007N0211 31 CHICKALAH HOUNTAIN EAST 
7.5 



Pdgt Ho. 
IOll81B6 

DATA fOR ARKANSAS STATE WATER PLAN 
AQUATIC SPeCIES OF SPECIAL CONCERN 

(OCCURRENCES WITHIN HYDROLOSIC UNITSI 

OCC. NO. SCIENTIFIC NAIIE CONNON NANE TIR 5 QUAD. NANE STATUS 

A7 LIRCEUS BICUSPIDATUS ISOPOD 010N0231 2~ CLARKSYILLE 7.5 

./002 ftOIOSTDftA ftACROlEPIDOTUN SHORT~AD REDHORSE oo9N02211 33 KNOXYILlE 7.5 

"M3 PERCIICA PHOIOCEPHALA SLENDERHEAD DARTER 60~N0261 30 OZARK 7.5 

/fa; PHENACOBIUS "[RAB[LIS SUCKERftOUTH NINNOl 009NOm 19 HAllINAN 7.5 

/004 PSEUDACRIS STREC(ER[ STRECKER[ STRECKER 'S CHORUS fROS 009N026ll 34 OIARK 7.5 

./1106 RANA AREOLATA C[RCULOSA NORTHERN CRAIf[SH fROG 008N0201 31 RUSSELLY[LLE lEST 7.5 

002 RANA SILVATlCA 1000 FliOS 012ll02li 21 F0II1 DOUilLAS 7.5 

004 RANA SILYATICA 1000 FROB 013N0231 12 fALLSVILLE 7.5 

Aill REG[NA SEPTENYITTATA QUEEN SNm 010NOl91 29 DOYER 7.5 

002 TERRAPENE ORNATA ORNATA ORNATE BOI TURTLE 008N0281 20 BRANCH 7.5 

,)03 TERRAPENE ORNATA ORNATA ORNATE BDI TURTLE 00BN02BW 20 CHARLESTON 7.5 

.. WATERSHED: 11110203 
1)02 MILA AYTYOCA AYIYOCA BIRD-VOICED TREEfROS 007NOOl7 07 HATTIEV[LLE 7.5 

(dO HILA AV[YOCA AY[YOCA BIRD-YOICED TREEfRDS 007NOIBI 12 HATTIEVILLE 7.5 

46 PSEUDACRIS STRECKERI STRECKERI STRECKER'S CHORUS FROS 006N0201 25 HOLLA BEND 7.5 

/007 PSEUDACRIS STRECKERI STRECKER[ STRECKER'S CHORUS fROS 004NOl51 10 FOURCHE 7.5 

/t)OB PSEUDACRIS STRECKERI STRECKERI STRECIER'S CHORUS FROS 005NOl51 12 GLEASON 7.5 

.®S RANA AREOLATA CIRCULOSA NORTHERN CRAWfiSH FRDS 006N0101 19 DARDANELLE 7.5 

.. iATE~SHED: 111:020' 
01). HILA AV[YOCA AV[YOCA BIRD-YOICED T~EE FR06 O(l5N0211 18 ulNVILLE NOUNTAIN 7.5 

Ij02 L~NPROPELT[S TR[ANGULUft IKAURA LOUIS[ANA NILK SHAKE 006N0251l 22 8LUE NOUNTAIN 7.5 

/001 LIRe[US B[CUSP[DATUS ISOPOD 006NO;51 13 NAGAIINE NOUNTA[K NE 7.5 

/ Gi J L[RCEUS BICUSPluATUS ISOPOD 004N0211 I' OLA 7.S 

OQ2 "E5000K CL ENCH [ CALICO ROCK OVAL 007H02[I 11 CH[eKALAH NOUNTAIK £AST C2 
] • 5 
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DATA FOR ARKANSAS STATE NATER PLAN 
AQUATIC SPECIES OF SPECIAL CONCERN 

(OCCURRENCES NITHIN HYDROLOSIC UNITSI 

OCC. NO. SCIENTIFIC NANE CONNON Nm TIR 5 QUAD. NANE STATUS 

001 NESODON NASAZINENSIS NASAZINE NOUNTAIN SHASREEN 00!N025N 21 BLUE NOUNTAIN 7.5 C2 

001 PARAVITREA AULACOSYRA STRIATE SUPERCOIL 006N025N 22 BLUE NOUNTAIN 7.5 

/004 PERCINA PHOIOCEPHALA SLENDERHEAD DARTER 00SN025N OB BLUE NOUNTAIN DAN 7.5 

018 PLETHODON SERRATUS OUACHITA RED-BACKED SALANANOER 00!N025N 22 BLUE NOUNTAIN 7.5 

,....-009 SCAPHIOPUS HOLBROOKII HURTERII HURTER'S SPADEFOOT 006N021N 20 DARDANEllE 7.5 

/1501 STY608RONUS [LATUS ELEVATED SPRIN6 ANPHIPOD 006N025N 22 BLUE NOUNTAIN 7.5 C2 

.. NATERSHED. 1111020S 
/1)1)4 ,ESlNA SEPTENVITTATA QUEEN SNAKE OOBNOm 29 DANASCUS 7.5 

.. NATERSHED. 11110206 
007 HYLA AVIVDCA AVIVOCA BIRD-VOICED TREEFROS 004NOl7N 18 THORNBUR6 7.5 

001 PLETHODON FOURCHENSIS FOURCHE NOUNTAIN SALANANDER 00lN028N 35 ODEN 15 C1 

010 PLETHODON FOURCHENSIS FOURCHE NDUNTAIN SALANANDER 00 I N029N 35 Y CITY 7.S C2 

.. WATERSHED. 11110207 
~04 ANODONTA SUBORBICULATA FLAT FLOATER OOlH012W 22 limE ROCK 7.5 

007 CENOPHORA COCCINEA COPEI NORTHERN SCARLET SNAKE 00250011 18 NOOOSON 7.5 

003 HYLA AVIVOCA AVIVOCA BIRD-VOICED TREEFROS 001S011N 23 SPRINli LAKE 7.5 

004 HYLA AVIVOCA AVIVOCA BIRD-VOICED TREEFROS 002S0 13N 02 SPRINS LAKE 7.5 

007 RANA 5YLVATICA NOOD FR06 0 

y"002 RESINA RIGIDA SINlCOLA 6ULF CRAYFISH SNAKE 001NOIIN 36 NC ALNONT 7.5 



United States Department of the Interior 

Mr. Randy Young, Director 
Arkansas Soil and Water 

Conse rvation Commission 

GEOLOGICAL SURVEY 
Water Resources Divisi on 

Arkansas District 
2301 Federal Office Buil ding 
Little Rock, Arkansas 72201 

June 4, 1987 

#1 Capi tol Mall, Suite 20 
Little Rock, Arkansas 72201 

Dear Randy J 

The draft Arkansas ,River Basin Report has been reviewed by A.H. Ludwig, 
B.L . Neely, and E.E. Gann. RevieW comments were made in the margins and 
on the attached page. 

We appreciate the opportunity t o review the draft report. Please contact 
this office if there are any questions. 

Enclosures 

EEG: bll 

Sincerely, 

/ _,e."~ pc--: ~-/~-;? 7 

E.E. Gann 
Dist rict Chief 

SOIL AND WAftli 
CONSERVATION COMMI SS lnN 



STATE WATER PLAN 

ARKANSAS RIVER BASIN 

GENERAL COMMENTS 

The gr04nd-water section of the report wa~ reviewed by A.H. Ludwig. 

Numerous comments are included along with the text. 

The report will require considerable revision in order to be technically 

correct and contain pertinent information. The descriptions of the geologic 

framework of the area and the designation of accounts of ground water available 

from each unit are, in many cases, not applicable to the specified study area 

and are therefore misleading. The author should discuss only the units within 

the area and relate yields to these areas. While it is understood that 

irrigation supplies obtained from the alluvial aquifer are extremely important 

in the basin, the majority of the area is underlain by rocks that have only 

limited water-yielding capability. The water-deficient areas also require 

some consideration as to their problems. 

The report needs to be strengthened editorially also. Many paragraphs 

have topic sentences indicating one subject when the paragraph goes off on 

another subject. This problem creates confusion and misunderstanding for the 

reader. 








