Prepared for
Arkansas Soil and Water Conservation Commission
by

— U.S. Army Corps
. ’ of Engineers
Little Rock District






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 August 1984
Lower Ouachita Basin Report February 1987
Upper Ouachita Basin Report October 1987

Red River Above Fulton Basin Report April 1987
Red River Below Fulton Basin Report April 1987

Upper White River Basin March 1988

Arkansas River Basin March 1988

Upper Arkansas River Basin (incTuded with

Arkansas River Basin)

Bayou Meto Basin Report (included with the
Lower White)

Lower White River Basin Report {unpublished)

St. Francis River Basin Report (included with the

Lower White)

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 Rescurces 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 Tand resources of drainage basins located within the
boundaries of the states.
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ABSTRACT

The Arkansas River Basin 15 located in the west central part of the state
and covers approximately 6.7 mi11ion 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
E]aﬁ alluvial areas adjacent to the Arkansas River and downstream of Little

ock.

Water use in the area totaled 28,742 million gallons ger day {mgd) or
32.2 mi1lion 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 I11inois Bayou, Sixmile Creek Big Piney Creek,
Petit Jean River, Fourche Lafave River, Cadron Creek, Maumelle River, and Plum
Bayou. These streams have steep grad1ents 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 major 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 ﬁenerat1on, navigation recreagion, water supply, and conservation.

The combined yield of tﬁe 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 availab]e_dur%n? the winter
and spring months of the year. Considerably less water is available during
the growing season when water use is highest. It is estimated that 2.7
million acre-feet of excess streamflow is available on an average annual basis
for other uses, such as interbasin transfer.

Water qua]it¥ of the streams and lakes in the Arkansas River Basin fis
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 Department 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 ?rob ems. Shortages of water
usually exist on streams during the summer and fall due to natural streamflow
variabi]it{. Water gquality problems do exist in the basin but the problems
ar% 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 pollution, and enforcement of pollution
control laws for point source polluters.



Ground water is also a maior source of water in the Arkansas River
Basin. Rural domestic uses re { 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 ma?or ground water source based on areal coverage in the basin is the
Rocks of Paleozoic age. The {ie]d of this ground water source is limited
%enera11y to Tess than 10 gallons per minute (gpm) due to limited storage in

he 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,

nother 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 stud{ 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 15 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, 10ca11{ high
concentration of nitrate, iron, chloride, sulfate, and dissoived solids are
water quality prob1em§ found in water from the Quaternary deposits. Rocks of
Paleozoic age yields a hard to very hard, calcium bicarbonate water which is
generally suitable 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
v1c1n1t{ of Pine Bluff has recorded a significant decline over the years but
the decline is not severe enough to deserve a critical designation.

The most common %rouhd water problems in the basin are low yields and
poor water guality 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
1m?oundments, hazardous waste cperations, storage tanks, septic tanks, and
saline water intrusion. Legislation {s already in place for controlling or
denying construction of 1iquid waste holding impoundments. Proper
admintstration of the Resource Conservation and Recovery Act Erogram should
contribute to the control of ground water contamination from hazardous wastes.

X1






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 2%7 mile reach of the Arkansas River, from the
Arkansas-Oklahoma state line 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 Tocated in the basin including Lake
Ozark and Lake Dardanelle on the Arkansas River; Blue Mountain Lake on Petit
Jean River; Nimrod Lake on Fourche {aFave River; Harris Brake on a tributary
of Fourche LaFave River; Brewer Lake on Cypress Creek (Conway County); Lake
gqnway on Palarm Creek (Faulkner County) and Lake Maumelle on the Maumelle

iver.

Topography -

The major topographic reEion of the study area is the Arkansas Valley
hysiographic region. The Arkansas Valley is a broad S{nclinorium lying

Between the Ozark Plateaus and Quachita Mountains anticiinorium. The folds on
the north 1imb 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 Bart 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 stee? 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 0Ozark 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



-1 3-NS1s

Y3y AQNLS
NISYS HIAIH SVSNYMHY

ok

{4
5 ¥

BRIy
»

: AXQvdd —\ -
= z:o....zon <t1u.<=o_

-

5 _E__wm_mm:.._ AFIHOIVIDY :
ol 4 [ ey
n - _ —_— NOLWI %ﬁ
LN - | - T Nuxo .Xmﬂs.rL_
by T v ’ ) sosiovn 1 oo
| ¢ ELTET Mg _ b, ¥

' -~ ANIAED n_’._l gl .lr—]rl ‘_

-
< . [5
! - — .._ dUYHS ¥ v, _.. _ , . gt
A 2 X o A . .
' ‘ 3 I ~ =k He Naive | aogs & N \
" ; vl - . N N -
A ,.,“ ~af Haloanyi ﬁ. * NOLLH _ S Z - - TigRTY) m o.r\
Y =) H Yy T e iy

LN ——
[ . A | ¢ 1 0 wf |




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 Sﬁnc1ines 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 producinﬁ 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 deve]o?ed mainly
from 1imestone and ranges from deep to shallow and is rapidly to slowly

ermeable. Surface textures are mainly silt loam and very cherty silt loam.
he most ?roductive soils occur on level to nearly Tevel 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.

The Boston Mountains soils are remnants of an old plateau in the northern
part of the state bordering the Ozark Highlands area. The mountains are
capped by sandstone. Soils formed from interbedded sandstone and shale on the
stee? 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 val{eys and
ridgetops have been cleared and are used main1{ for pastureland. This
association consists of moderately sloping hilitops and rolling hills and
moderately sloping to steep hillsides and mountainsides (Arkansas Resource
Base Report, 1981?.

Climate

The Arkansas River Basin 1ies 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 O 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, lLogan, Perry, Pope, Pulaski, Scott, Sebastian, Washington,
and Yell) were selected to make up the study area for this report even though



e e — 2 —— {——

BARBTR
o0 %einteds
e
0% ;

LEGEND
LESS THAN 40 INCHES PER YEAR

40 TO 44 INCHES PER YEAR

i
«
w
V.,o
19
s
[+
w
[13]
x
Q
&
o0
-3
O
—
~
<

48 TO 52 INCHES PER YEAR

S

GREATER THAN 52 INCHES PER YEAR

SOURCE: FREIWALD, U.5.G.8.. 1988

ARKANSAS RIVER BASIN
MEAN ANNUAL PRECIPITATION

Figure 1-2



there are parts of 27 counties Tocated 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 coun%ies 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
Eersona1 income for this area ranged from a low of $6,032 in Scott County to a

igh of $10,368 in pulaski County. This compares to $8,041 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. he poverty level, in 1979, for a single person under age 65 is
$3,774. For families, the povert{ 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
Above Poverty Below Poverty
Level Level
Total Number of Persons 786,479 146,474
Percent of Persons 84.3 15.7
Total Number of Families 221,031 31,287
Percent of Families 87.6 12.4

SOURCE: U.S. Bureau of Census, 1980



TABLE 1-1 POPULATION BY COUNTY FOR THE ARKANSAS RIVER BASBIN (1900 to 1980}

————————————————————————————————————— Y EARS — == e e e e e e e
COUNT IES 1500 1910 ' 1920 1930 1540 14%0 1960 1970 1980
BENTON 31611 33389 36253 35253 36148 38076 36272 50476 78115
CONMAY 19772 22729 22%78 21949 21536 18137 13430 14805 19508
CRAWFORD 21270 23942 25759 22549 23920 22727 21318 25677 36892
FAULKNER 20780 23708 27681 28381 25880 25289 24303 31872 46192
FRANKL IN 17395 20638 19364 15762 15483 12358 10213 11301 147057
JEFFERSON 40972 52734 £0330 4154 &5101 76075 81373 ;-55329 90718 -
JOMNSON 17448 19698 21062 19289 18795 16138 12421 13430 17423
LOGAN 20863 26350 25866 24110 25967 20260 15957 16798. .2014d
PERRY . 7294 9402 9908 7698 8392 5978 4927 5634 7266
FPOPE 21715 245827 27153 26547 25682 23291 21177 28607 39003
PULASKI &£3179 86751 109464 137727 156085 196688 242980 287189 340613
sCOTT 13183 14302 13232 11803 - 13300 10057 " 7297 8207 9685
SEBASTIAN 36935 52278 56739 54426 62809 64202 66485 79237 95172
WASHINGTON 34286° 33889 35468 392558 41114 49579 85797 77370 100494
YELL 22750 26323 25658 21313 20970 14057 11940 14208 17026
TOTAL 389123 470640 516489 30213 561382 593309 628090 752040 932953

Sowrce: U.S., Bureau of Cenaus
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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 is5 shown in Table 2-1.

Crops grown on cropland are as follows: 64 percent 8277,267 acres)
soybeans; 16 Eercent (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 Tand s the land use which comprises the greatest area in the
Arkansas River Basin. Of the total acreage of 6,660,580, 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 ACRES PERCENT
Loblelly-Shortleaf Pine 663,795 17.8
Oak-Pine 1,592,362 42.7
Oak-Hickory 1,275,381 34.2
Oak-Gum-Cypress 145,438 3.9
Elm-Ash 44,750 1.2
Cedar 7,458 0.2

Source: Resource Inventory Data System, 1977
TABLE 2-3 FOREST LAND BY OWNERSHIP

OWNERSHIP ACRES PERCENT
Federal 1,629,654 43.7
State 37,292 1.0
Forest Industry 350,543 9.4
Misc.-Private 1,711,695 45.9

Source: Resource Inventory Data System, 1977
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TABLE 2-1 PRESENT LANDUSE IN THE ARKANSAS RIVER BASIN BY COUNTY

———————————————————— LANDUSE (acres)-—-————————————————————————

COUNTY CROPLAND GRASSLAND FOQORESTLAND URBAN OTHER TOTAL ACRES
AND IN BASIN
BUILT-UP

Benton 17655 260373 133209 10101 21021 442359
Cleburne 2155 28126 30336 0 0 60617
Conway 42997 133261 159363 4233 18519 358372
Crawford 21520 105912 223950 18228 18733 388343
Faulkner 39469 157933 ' 161452 18216 47717 381847
Franklin 7069 195896 171321 2710 9312 386308
Garland 0 0 860 0 0 860
Grant 0 0 119381 0 0 11981
Jefferson 87196 8688 70804 8136 1907 176731
Johnson 10214 88111 326628 2911 7336 435200
L.ogan 19469 194986 232451 7760 13814 468480
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 COMMERCTAL NON-COMMERCIAL TOTAL
Percent in Basin 97.1 2.9 100.0
Acres 3,621,038 108,146 3,729,184

Source: Resource Inventory Data System, 1977

Urban and built-up areas are 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
E}ghggéof-way. Urban and built-up acreage in the Arkansas River Basin is

A group of various land uses are combined under the "Cther" category.
Land uses included in the "Other" cateqgory are orchards, vineyards,
extractive, construction, animal feedlots, bodies of water and homesteads.
The urban and built-up category has 204,907 acres and accounts for 3.1 percent
of the area. ;

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

_Prime Farmland

Prime farmlands are those lands having the capability to produce
sustained yields of crops, economically, year after year. These lands are not
flooded twice or more during any one 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 grimen 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 built-up, as will forestland.

A greater percentage of tne cropland will be irrigated in the future. By
the year 2030, irrigated 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 availabile cropland. The limiting factor in
usin? irrigation in a large part of the basin is the Jack of a readi]g
available and dependzble water source. A second limiting factor is the high
investment cost of irrigation systems.

Wetlands
An important classification 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

11
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are waters of the United States and are subject to regulation by the U.S. Army
Corgs of Engineers as promulgated by Section 404 of the Clean Water Act of

197 (CHA&, 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
gateg‘zecharge, soil enrichment, erosion control and downstream fisﬁery

enefits. . -

Natural wetland acreage in the Arkansas River Basin has been reduced by
modern farming, urban deve?Opment, and other uses such as highways, airports,
stc.,tgo approximately 50,000 acres in the basin (Arkansas Resource Base

eport).

Soil Resources (Arkansas Resource Base Report, 1981)

1. Major Land Resource Areas (MLRA’s). There are six major Jand
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 1imestong¢ and ranges
from deep to shallow and is rapid?y to sTowly 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 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 borderin? the Ozark Highlands
area. The mountains are capped by sandstone. Soils formed from
interbedded sandstone and sﬁa1e 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
ﬁqsture production. This association consists of moderate]g sloping

il1tops and rolling hills and moderately sloping to steep hillsides and
mountainsides.

c. ARKANSAS VALLEY AND RIDGES. This area is comprised of broad
valieys, narrow ridges, and high flat-topped mountains in the central
ortion of the state. Elevations of the valley floor range from 300 to
00 feet, with mountains protruding from 1,200 feet to 2,800 feet above
sea level. Soils developed from sandstone and shale. Soils are deep to
shallow and are rapidly permeable to very slowly permeable. Surface

13
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textures are main]g 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
ya11ey31arg mainly used for pasture production. Tﬁe steeper areas remain
in woodland.

d. OUACHITA MOUNTAINS. The Ouachita Mountains area consists of a
series of east-west ridges 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 chert{ 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 ?1ains. 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 {oam, 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 Plain area consists of
rolling terrain broken by stream valleys. Soils developed from deeq
marine sediments. The soils are deep and rapidly permeable to slowly
germeab]e. The surface textures are mainly sandy joam or silt Toam.

lopes 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 so0il1 associations found in the various MLRA’s are
listed below.

a. 0Ozark Highland

Clarksville - Nixa - Noark

Gepp - Doniphan - Gassville - Agnos
Arkana - Moko

Captina - Nixa - Tonti

Eden - Newnata - Moko

b. Boston Mountains

Linker - Mountainburg - Sidon

Enders - MNella - Mountainburg - Steprock

15



c. Arkansas:Vallev and Ridges

Faulkner - Wrightsville

Leadvale - Taft

Enders - Mountainburg - Nella - Steprock
Spadra - Guthrie - Pickwick

Linker - Mountainburg

d. OQuachita Mountains

Carnasaw - Pirum - Clebit
Leadvale - Taft
Spadra - Pickwick

e. Bottomlands and Terraces

Perry - Portland
Crevasse - Bruno - Oklared
Roxana - Dardanelle - Bruno - Roellen
Rilla - Hebert
Muskogee - Wrightsville - Mckamie
f. Coastal Plain
Amy - Smithton - Pheba

Pheba - Amy - Savannah

Smithdale - Sacul - Savannah - Saffell
Sacul - Smithdale - Sawyer

Guyton - Ouachita - Sardis

g. Loessial Plains

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.
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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 twent*-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), Fran fin (1971), Jefferson 81980),
Johnson 1977&, Logan {1980), Lonoke {1981), Madison (1986% Perry (1982),
Poge (1981), Pulaski s 975), Saline ( 979; Sebastian (197 5, Van Buren
(1986}, Washington él 69), and White (198 5. Two of the remaining eight
counties, Newton and Yell, 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 publicatioen.
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SURFACE WATER
Introduction

This chapter presents an inventory of the surface water resources 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 arterﬁ for commercial navigation. The Arkansas River is also a
major source of hydroelectric energy. Some of the tributaries are major
recreational attractions to Arkansas residents. Endangered wildlife species
inhabit the water and adjoining wetlands.

Rainfall in the basin ranges from 42 inches to 52 inches ger 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, I11inois Bayou, Sixmile Creek, Big Piney Creek,
Petit Jean River, Fourche LaFave River, Cadron Creek, Maumelle aiver, 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 Tittle hase 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 taFave 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.

?he water quality of the Arkansas River Basin varies from goint to point
within the basin. The forested perimeter areas have the highest water 8ua1ity
with the water quality declining as the water flows through pastures an
cropland. The Arkansas River has shown improved water quality in 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.

18
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TABLE 3-1 STREAMFLOW GAGING STATION DATA

DRATNAGE DISCHARGES FOR PERICD OF RECORD

USGS GAGING STATICN AREA STREAMFLOW PERIOD MAXTMIM MINTMEM AVERAGE

NUMBER AND LOCATICN {SQ. MI) CF RECORD ——  CFS AND (DATE)
07195800
Flint 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 Dutch Mills, AR - {1/72)
07247000
Poteau River 203 2/39 9/384 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
lee Creek 426 10/50 9/34 80,600 0 484
near Van Buren, AR {5/60)
07250550
Arkansas River at Dam 13 150,547 10/27 10/84 850,000 0 36,790
near Van Buren, AR (5/43) {2/81}
07252000
Mulberry River 3713 5/38 9/84 70,200 0 531
near Mulberry, AR (4/64)
07255000
Sixmile Creek 104 1955 4/70 10,100 0 95
at Caulksville, AR (5/61)
07256500
Spadra Creek 61 1953 9/70 15,300 0 gl
at Clarksville, AR {4/5T)
07257000
Big Piney Creek 274 10/50  10/84 111,000 0 399
near Dover, AR (12/82}
07258500
Petit Jean River 241 11/38 9/84 43,200 o] 246
near Booneville, AR (4/39) (10/78)
07260000
Dutch Creek 61 1955 4/70 24,500 0 S0
at Waltreak, AR {7/69)
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TABLE 3-1 STREAMFLOW GAGING STATICM DATA {cont.}

USGS GAGING STATICN
NUMBER AND LOCATICN

07260500
Petit Jean River
at Danville, 2R

07261000
Cadron Creek
near Guy, AR

07261500
Fourche LaFave River
near Gravely, AR

07263000
South Fourche LaFave River
near Hollis, AR

07263450
Arkansas River at Murray Lock
and Dam, Little Rock, AR

DRATNAGE

AREA STREAMFLOW PERICD  MAXDMIM MINTMUM
CF RECORD ————— ¥S AND {(DRTE)

(SQ. MI}

164

169

410

210

158,030

6/16

10/54

2/39

5/41

3/2}

21

9/84

10/84

9/84

9/84

9/84

DISCHARGES FOR PERICD OF RECQCRD

1G, 800
(4/39)

24,200
{12/82)

162,000
{12/82)

94,000
{12/82)

536,000
(5/43)

14
(10/78)

AVERAGE

807

283

528

292

40,270
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USGS GRGING STATION
MRBER D LOCATION

07135800
Flint Creek
at Springtcvn, AR

071963%0¢
Baron Fork
at Dutch Mlis, AR

07247000
Poteay River
at Cauthron. AR

1249400
James Fork
near Hackett, AR

07250000
lee Cresk
near Van Buren, AR

07250550
Arkansas River at Dam 13
near Van Buren, AR

07252000
Hulberry River
rear fulberry, AR
07255000

Sixmile Creek
ac Caulksviltle, AR

07256500
Spadra Creek
at Clarksville, AR

07257000
Big Piney Creek
near Dover, AR
07258500

Petit Jean River
near Booneville. AR

SOURCE: USG5 streamflow records.

TABLE 3-2 MEAN MONTELY DISCHARGES AT SELECTED GAGDMG STATICNS

IRATHAGE,
ARER STREAMFLON PERICD
(8. .} o RECCHD oCT
14 1969 ~ 44 9.8
4 1939 - 4 0
203 1940 - 34 56
147 1959 - 34 56
426 1931-37 ; 1951-34 195
150,547 1970 - 84 19,030
373 1939 - &4 146
104 1955 - 69 28
61 1953 - 70 13
M 1951 - 84 100
41 1940 - &4 6]

15

145

19

17

34,530

£8

8

361

183

14

31-

251

1m

453

27,180

555

108

68

514

278

i1

475

21,820

573

376

296

352

167

626

1,380

819

591

Jog

13

69

416

61

45,840

1,046

157

145

847

520

Jed

209

989

52.240

1,105

163

161

875

kU

14

64

440

938

55.630

1,001

234

151

T08

491

18

165

83

434

54,49

253

145

JOLY

3.0

140

26,430

72

67

5.3

4.0

11,930

73

15

16

4

1.9

18

19

160

12,160

16

8.4

59

47



£e

-

USGS GRGIIG STATICH
FUMBER AND LOCATION

07260000
Dutch Creek
at Walrreak, AR

07260500
Petit Jean River
at Danville, AR

07261000
Cadron Creek
near Guy, AR

07261500
Fourche LaFave River
near Gravelly, AR

07263000
South Fourche LaFave river
near Apllis, AR

07263450

Ariansas River at Murray Leck

and Dam, Little Rock, AR

SARCE: USGS streamflew records.

DRAGAGE

AREA STREAMFLOW PERIOD
(5Q. ML.) OF REXCRD

61 1246 - 75

764 1948 - 84

169 1955 - &4

410 1940 - 84

20 1942 -~ 84
158,030 1970 - 84

TRELE 1-2 MEAN MONTHLY DISGIARGES AT SELECTED GRGING STATIONS (cont.)
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STREAM FLOW CHARACTERISTICS

Distribution of streamflow is deBendent 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 Targely by the climate, the physio ra?hy, and the plant
cover of the basin. The distribution of low flows is controlled mainly by the
basin geo]ogy. The variability is reduced by storage, either on the surface
or in the ground.

In the Arkansas River Basin, streamflow is genera11y highest during
November 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 evapotrans?ira jon 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 Rraphs 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 I11inois River, Little Clear Creek, Little Mulberry
Creek, Galla Creek, Ouachita Creek, Tuge1o Bayou, West Fork Point Remove
Creek, East Fork Point Remover Creek, Fourche LaFave River UpRer Poteau
River, Sixmile Creek, Cypress Creek (Conway County), Haume11e iver, and Flat
Rock Creek {Sebastian County%.

Duratijon 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 ?eo1o ic feature which impacts streamflow is faults. A USGS stud{
(Freijwald, 1987) found that faults can alter flows in a stream. The fault
provides an access fer 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 ts 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 throu?h October of each year. Hana%ement and development of surface
water supplies depend on the rate of sustained streamflow during these dry
periods. Indices generally used to define low flow characteristics 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 (702& and 7-day Q10 {7Q10) 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 7Q10 discharges per
square mile are also shown in Table 3-4 for comparison purposes. The 732 and
7G10 values were determined usin? u. S. Geo]ogica] Survey streamflow data and
the log Pearson Type III probability distribution (Riggs, 1972). A computer

|
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Streamflow Distribution Graph
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Streamflow Distribution Graph

Figure 3-2c
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TABLE 3~4 LOW FLOW CHARACTERISTICS

DRAINAGE .
USGS GAGING STATICN AREA STREAMFLCWW PERIOD Q2 702/8Q. MI. 10 7Q10/5Q. MI.
NUMBER AND LOCATICN {8Q. MI.) OF RECCRD (cfs) (cfsm) {cts) (ctsm)

07195800
Flint Creek 14 1963 - ¥4 2.8 o2 9 1
at Springtown, AR ’

07196900
Baron Fork {6 1960 - 84 g .006 0 0
at Dutch 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 Yan Buren, AR

07250550
Arkansas River at Dam 13 150,547 1971 - 84 1882 012 630 .004
near Van Buren, AR

07252000
Mulberry River kY] 1940 - 84 1.2 .003 0 0
near Mulberry, AR

07255000
Sixmile Creek 104 195% - 69 0 0 0 0
at Caulksville, AR

07256500
Spadra Creek 61 1954 -~ 70 1.5 .024 0 0
at Clarksville, AR

07257000
Big Piney Creek 274 1952 -~ 84 .9 L0031 0 0
near Dover, AR

07258500
Petit Jean River 241 1941 - 84 0.1 0 0 0
near Booneville, AR

07260000
Dutch Creek 61 1947 - 75 0 0 0 0
at Waltreak, 2R
SOURCE: USGS Streamflow records.
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TRBLE 3-4 LOW FLOW CHARACTERISTICS (cont.)

) DRAINAGE
USGS GAGING STATION ARER STREAMFLOW PERIQD 02 TQ2/5Q. MI. 010 T010/50. MI.
NUMBER AND LOCATION (5Q. MI.) CF RECCRD {cfs} {cfsm) (cts) (cfsm}
07260500
Petit Jean River 764 1949 - 84 7.2 .009 1.9 .002
at Danville, AR .
07261000
Cadron Creek 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 0 0 0
near Hollis, AR
07263450
Arkansas River at Murray Lock 158,030 19711 - 84 2685 017 684 .004

and Dam, Little Rock, AR
SCURCE: USGS Streamflow records.
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2 and 7Q10 values are then taken from the curve generated by the program.

a stream is dr{ during any part of the year, however, this procedure is not
directly applicabie and a graphical solution for determining the Tow flow
characteristics must be used.

It should be noted that extrapolation of the 7Q2 and 7Q10 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 Tow-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 7Q10 greater than zero. Flint
Creek has a 7Q10 of 0.9 cfs which is due to the geology of the drainage area.
The Petit Jean River at Danville has a 7Q10 of 1.9 cfs which is due to the
stream being regulated by Blue Mountain Dam and the large drainage area 764
square miles.

grogram mathematically fits the frequency curve to the discharge data, and the
I

INSTREAM FLOW REQUIREMENTS

Instream flow requirements are generally defined as "the gquantity 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 include uses such as irrigation,
municipal and industrial water sugp]ies, and cooling water.

Section 2 of Act 1051 of 1985 requires the Arkansas Soil and Water
Conservation Commission to determine instream flow requirements for: (1)
water quality, (2) fish and wildlife, (3{ navigation, (4) interstate compacts,

5) aquifer recharge, and {6) needs of all other users in the basin such as
industry, agriculture, and public water supply. Determination of the amount
of water required to satisfy instream needs in the 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
Deparément of Pollution Control and Ecolo ﬁ’ the Arkansas Game and Fish
Commission, and the Corps of Engineers. ? e 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



place. The information compiled in the following instream flow requirements
sections gertains 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 this report.

Water Quality Requirements

One of the most important factors influencing-the concentration of
dissolved solids in streamflow 1s the volume of water available for dilution.
The 7Q10 lTow-flow characteristic is the criterion used by the Arkansas
Department of Pollution Control and Ecology (ADPC&E) in determining the
permissible rate of waste disgosa] into a given stream. The ADPC&L monitors
uater-gua]ity conditions in streams meeting or exceeding the 7Q10 discharge.
The ADPC&E monitors point source discharges in streams when flows are less
than the 7Q10 discharge and requires concentrations of certain pollutants to
be maintained below critical levels,

Sufficient water is not available at times durin? the year to dilute the
effluent discharges; therefore, streamflow water quality may not meet the
quality standards during all times of the year. There are several streams
listed in Table 3-4 which have a 7Q10 of zero. With this situation, discharge
of wastes into streams have been limited about 10 percent of the time.

Requlated streams are examined individually by ADPC&E to determine
instreamflow requirements for water quality. Streamflow records which
represent the existing pattern of requlation were used in the determination of
the 7Ql0. [f significant changes are made in the method of reservoir
regulation in the Arkansas River Basin, the 7Q10 values should be recomputed.
A Tist of modified streams is in the Flow 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 aguatic 1ife. Results of Tennant’s comprehensive study
showed that: (1) 10% of the average annual streamflow is the minimum flow
recommended 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 recommended to provide
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excellent to outstanding habitat for most aquatic 1ife forms. Tennant also
sug?ested that the flow regimens should be altered to fit different hydrologic
cycles or to coincide with vital periods of the life cycle of fish.

Fi]iﬂek and others (1986) have developed a new method {termed the
"Arkansas Method") which utilizes some of Tennant’s basic principles. This
new method was developed due to limitations in the application of the Montana
Method to Arkansas streams. The "Arkansas Method" divides the water year into
three seasons based on the physical and biological processes that occur in the
stream. 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 that apply to fish pogu]ations 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 gaging stations in the Arkansas River Basin. Instream flow
requirements for fisheries were determined for several selected gaging
stations and the results are shown in Table 3-5.

If instream flow requirements 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 flows 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

oes 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 Fi1iﬁek and others (1986), the recommended instream
requirements as determined by the Arkansas method are "a practical and
reasonable a?proach to protecting 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 Requirements

Streams in the Arkansas River Basin that are recognized by either state
and/or Federal agencies as being part1a11¥ or entire]g navigable are the
Arkansas River, Fourche Creek, Fourche LaFave River, Big Maumelle River, Petit
Jean River, Little Kaumelle River, Mulberry River, I1linois 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 smal] 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

34



13

Table 35 Description of Physical/Biclogical Seasons in the Arkansas Method of Instream Flow Quantificatiom

Time of Year

Flow Requrired

Physical /Biological
Processes irvolved

Norpal Conditions

Limiting Factors

November thru March

6% of the Mean Monthly Flow

Clean and Recharge
Righ average Manthly Flows.
Low water temperatures.
High dissolved orygen content.

Flushing of acoummulated sediment
and cleaning out of septic wastes.

Spawning areas cleaned and rebuilt
by gravel and other substrate
brought dosmriver by high flows.

Recharge of groundwater agquifers.
Reduced flows at thie time of
vear canse: decrease in benthic
preduction due to acrumilated
sadiment an substrate.

Deryesss in fish spawning
habitat due to reduced flushing.

Decrease in aquifer recharge.

SOORCE: Fitipek, et al, 1985

April thru Jupe

T3% of the Mean Monthly Flow

Spavming

fligh average monthly flows.

Increasing (preferred) temperatures.

High dissolved axygen content.

High flows and increasing water
temperatures SpUr Spawning
response in fish to spawn:

1) in channel 2} in overbank area
ar 3] upriver after migration.

Feeding activated by high spring
flows.

Reduced fiows at this time of
year cause: decrease in spawning
egy and fry survival and overall
reproductive success of important
sport and nomrgame fish.

Weak year classes-of important

sport, commercial, nongame and
threatened fish species.

-

July Thru October

50% of the Mean Momthly Flow
or the Median Monthly Flow,
Whichever is Greater

Productian

Low average mepthly flows.
High water temperatures.

Low dissolved oxygen content
cannon.

High water temperatures incrcase
primary, secondary and tertiary
production.

Low flows concentrate predators
{fish) with prey (invertebrates,
forage fish).

Reduted flows at this time of
year cause: water temperatures
to increase, decreasing survival
of certain fish species.

DecTease in wetted substrate and
thﬂefm;e decrease in algae,
macrainvertetrates.

Decrease in dissolved axygen due
to higher water temperatwres;
fish kKlls.

Increase concentration of pellutant
and sediment in water-

Additional decrease in groundwater
table.
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USGS GRGING STATION
NUMBER AND LOCATICON

07195800
Flint Creek
at Springtown, AR

07196300
Baron Fork
at Dutch Mills, AR

07247000
Poteau River
at Cauthrom, AR

07243400
James Fork
near Hackett, AR

07250000
Lee Creek
near Van Buren, AR

07250550
Arkansas River at Dam 13
near Yan Buren, AR

07252000
Mulberry River
near Mulberry, AR

07255000
Sixmile Creek
at Caulksville, AR

07256500
Spadra Creek
at Clarksville, AR

07257000
Big Piney Creek
near Dover, AR

07258500
Petit Jean River
near Boaneville, AR

07260000
Dutch Creek
at Waltreak. AR

TARLE 36 MONTHLY FISH AND WILDLIFE REQUIREMENTS FOR SELECTED GAGING STATIONS

DRAINAGE
ARER

(SQ. MI.)
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TRAELE 3-6 MONTHLY FISH AND VTLJLIFE REQUIREMENTS FOR SELECTED GAGING STATICNS {cont.)

USGS GRGING STATICN ARER FISH AND WILILIFE MONTOLY FLOW RECOIREMENTS (cfs)

NIMBER AND LOCATICN (5Q. HI.) T NN [EC JEN FEB MAR AFR MAY JUN JULY G SEPT

Petit Jean River 764 68 245 534 o 748 908 928 998 551 187 117 65

Cadron (reek 169 2% 148 248 21 268 333 149 310 122 25 X 39

Fourchs laFave River 410 EE] = 385 8 522 647 672 686 261 69 2 46

Soarth Fourche laFave Hver 210 2 114 253 245 299 Y95 64 314 m 24 19 32

Arkansas River at Muray Lock 158,030 10095 25002 25548 18822 23646  ITBIZ 49210 48867 44254 1409 6555 6345

SORCE: US Geological Swrvey Streamflow Data



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

The discharge to maintain navigation on the Arkansas River is currently
quantified by the Little Rock District, U.S. Army Cor?s of Engineers to be
3,000 cubic feet per second (File Data). The original design of the
navigation system required only flow to offset lockage requirements, seepage,
and evapotranspiration, but additional flow is now needed to offset dam
leaka?e in the system and limitations in controlling navigation pool Tevels.

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

Interstate Compact Reguirements

An interstate compact has been negotiated and signed by the states of
OkTahoma and Arkansas. The area involved is: "the Arkansas River Basin
immediately below the confluence of the Grand-Neosho River with the Arkansas
River near Huskogee, 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 exc]udinﬁ 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 Oktahoma 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 ﬁrogram
in each of the two States and to seek the further reduction of bot
naEura] and manmade pollution in the waters of the Arkansas River Basin;
an

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 1imitation 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 [11inois River Sub-basin subject to the 1imitation 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 Timitatien 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 Timitation 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 sgecified 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 Tists 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 -----ommmmo--
Spavinaw Cr. 50 108 b4
I1linois River 60 688 2758
Flint Creek
at SprinEtown 60 13 5
Barren For
at Dutch Mills 60 37 15
lLee Creek 100 b4g 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. al. {1963) estimated that the Arkansas River alluvial
aguifer recharged at a rate of 10 inches per year or 130 mgd., The majority of
recharge is atfributed to rainfall. In addition, Bedinger, et. al. stated
that during periocds of high water in the Arkansas River there is water flow
into the aquifer.

At the cities of Dardanelle and Ozark during 1560, it was determined that
the cities’ groundwater wells had reversed the aquifer’s hydraulic gradient
and werg indirectly umping water from the Arkansas River {Bedinger, et. al.,
1863}. Since 1960, Ozark has changed to surface water sources for municipal
water sup?ly

Usually recharge has occurred before runoff enters the basin’s principle
stream system. The allocating of additional stream flows will not add greatly
to the Arkansas River alluvium aquifer’s water volume. Only during periods 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 $roundwater for agricultural and industrial
purposes. Aquifer recharge from the Arkansas River decreases the farther
downstream from Little Rock due the finer soil particles forming the channel.
From an analysis of spring 1959 piezometric data, it was determined 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 1952 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 mad (Bedinger and
Jeffery, 1964).

Even though the information presented previously shows the Arkansas River
to be a source of aguifer 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).

3

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&WCT since empowered by Arkansas Act 180 of 1957. In
1984, 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
shows the amount of water diverted for the different uses representing the
current riparian needs in the Arkansas River Basin. These quantities are
grobably Tow as it is difficult to monitor both the number of water users and
guaniity used.
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TABLE 3-8
1984 ARKANSAS RIVER RIPARIAN WATER USE

Purpose Quantity

(acre-feet)
Irrigation 32,292
Industrial 8,030
Power {cooling) 966,169
Municipatl 38,112
Miscellaneous 99
Total 1,044,710

Source: AS&WCC File 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 tge computations for
total surface water yield and excess streamflow of the basin.

Riparian water use requirements may vary considerably from year to year
based on changing needs. Projected riparian water needs are accounted for in
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 sEecia1 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., Big Piney Creek and Cadron Creek are listed in the Arkansas Natural
and Scenic River System. These special designations do not prohibit existing
and future water withdrawals from designated scenic rivers. Instream flow
requirements 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
Daneila provonshai
Etheostoma cragini
Etheostoma microperca
Eurycea tynerensis
Gomphus ozarkensis
Heterodon nasicus gloydi
Hiodon alosoides

Hyla avivoca avivoca
Lampropeltis triangulum amaura
Lirceus bicuspidatus
Mesodon clenchi

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
crayfish
Northern scarlet snake
mayfly
Arkansas darter
least darter
Cklahoma salamander c?
Ozark clubtail dragonfly
dusty hognose snake
oldeye
ird-voiced tree frog
Louisiana milk snake

isopod
calico rock oval C2
Magazine Mountain shagreen c2

shorthead redhorse

reen water snake

luntface shiner

striate supercoil

slenderhead darter

suckermouth minnow

Fourche Mountain salamander W
Rich Mountain salamander
Quachita red-backed salamander
paddlefish 3C
springtail

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 sprinﬁ amphipod
Ozark cave amphipod ce
ornate box turtle

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

€2 - Categor
and

2; the FWS states that further biological research
ield 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.
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These species would be adversely impacted by low flow, since, they depend on
surface water for their existence. A1l uses of surface water should be
managed so that the negative affects on the species are minimized.

MINIMUM STREAMFLOW

Section 2 of Act 1051 of 1980 reqguires Lhe Arkansas Seil and Wate:
Conservation Commission to establish minimum streamflows. Minimum stresonfiow
is defined as the lowest daily mean d|scharge that will satisfy minimum
instream flow reguirements. Minimum streamflows are established for the
purpose of protecting all instream flow needs during Tow-flow conditions which
may occur naturally ov during periods of significant water withdrawal from the
streams. The minimum streamflow represents the point below which some
instream flow need will not be met. This could be the instream flow
requirements for water quality, fish and wildlife, navigation,interstale
compact, aquifer recharge, riparian, or aesthetics. The minimum flow does not
represent a target level or a flew that can be consistently maintained in a
stream either seasonally or annually. Eefore the flow in a stream reaches the
minimum flow, allocation of water based on the establishment of water use
priorities should be in effect which would maintain streamflow at or above the
established minimum discharge. When comparing the various recommendations for
instream flow requirements, it was noted that the fish and wildlife
recommendations at certain points were areater than some of the U.S.
Geo]ogica] Survey measured low flows. [he Flows recommended by the Arkansas
Method are viewed as wvepresenting desirable conditions and not minimum
instream flow needs.

The fish and wiidlife requirement equals or exceeds the daily median flow
at the four selected sites in Figure 3-2 within the Arkansas River Basin.
Figures 3-3b and 3-3c are graphs of streams without base flow. Figures 3-3a
and 3-3d have higher base flows duz to geology and drainage area size,
respectively. From these graphs, it is evident that the fish and wildlife
recommendation did not provide for any excess flow.

In an attempt to define a more realistic stream flow, a revised fish and
wildlife minimum was determined. As previously stated in the Instream Flow
Requirements section, Tennant {1975) concluded from his study that 10 percent
of the average annual sireamflow 1s the minimum {iow reguired for shori-term
survival of most aquatic life forms. Analy:is of stream fluw records for
unregulated streams in the Arkansas River Basin showed that 10 perceni of the
average annual discharge was freguently higher than the daily median discharge
during the summer montns. (See Figures 3-3a through 3-3d.g High streamflows
that generally vccur during January through May increase the average annual
discharge which causes the flow recommended by Tennant for short-term survival
to exceed streamfliow during the low-fiow 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
(Fitipek et al, 1985). The seasons are based on physical processes that occur
in the stream and the critical 1ife stages of the fish and other aquatic
organisms inhabiting the stream. The minimum instream fluw requirements for
fish and wildlife were established by taking 10 percent of the average
seasonal flows.
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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 3-6.

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 gie1d of a stream or river is defined as the amount of
water that is available, or potentially available, on a dependable basis which
~ould be used as a surface water supg]y.

To quantify the safe yield of streams in the Arkansas River Basin, the
amount of water available on a dependable basis was designated as the
J1schar?e which has been equaled or exceeded 95 percent of the time for the
svailable period of record. Not all of this flow is actually available for
ugse. 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 definad here as the discharge which can
be expected 95 percent of the time minus the discharge necessary to maintain
minimum flow in the stream during the July to October low-flow seasen.

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

able 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
~ould be based on the estimated demand.

botential 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 maps and other various
information. Additional study is needed before any of these sites are
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USGS GAGED STREMM
AND GAGE LOCATION

Flint Creek
at Springtown, AR

Baron Fork
at Dutch Mills, AR

Poteau River
at Cauthron, AR

James Fork
near Hackett, AR

Lee Creek
near Van Buren, AR

Arkansas River at Dam 1
near Yan Buren,
Mulberry River

near Mulberry, AR

Sixmile Creek
at Caulksville, AR

Spadra Creek

at Clarksville, AR
Big Piney Creek
near Dover, RR

Petit Jean River
near Booneville, AR

Dutch Creek
at Waltreak, AR

Petit Jean River
at Denville, AR

Cadron Creek
near Guy, AR

Fourche LaFave River
near Gravelly, AR

Scuth Fourche LaFave River

near Hollis, AR

Arkansas River at Murray Lock

and Dam, Little Rock, AR

LEGEND: IC - Interstate Compact

TRBLE 3-9 MINIMIM STREAMFLOMS IN THE ARKANSAS RIVER BASIN

MINTMIM FLOW AND GCVERNING INSTREAM REQUIREMENT BY SEASCN

NN - MAR APR - JORE JULY - OCT
Flow,cfs Requirement Flow,cfs Requirement - Flow,cfs Requirement
7.5 IC 8.5 IC 3.9 IC
18 Ic 22 Ic 5.6 IC
114 Ic 129 IC 19 Ic
67 IC i Ic 13 IC
59 F¥ 19 F¥ 14 FH
313 F¥ 5412 F¥ 3000 N
69 F¥ 84 F¥ 11 F¥
12 F¥ 15 13§ 28 F¥
91 F¥ 12 F¥ 14 F¥
54 F¥ 61 FW 6.8 FW
M F¥ it 3] 53 Fv
13 Fv 13 3] 2 w
100 FW 118 F¥ 22 13§
09 F¥ 37 F¥ 6 W
72 FW i FW 105 F¥
a4 FW 38 F¥ 52 W
4361 13§ 6718 W 3000 N
FW - Fish and Wildlife N - Navigation



TABLE 3-10 SAFE YIELD OF STREAMS

FLOW IN CFS WHICH JuL - OCT

. WAS EQUALED OR KINIMUM SAFE
USGS GAGED STREAM EXCEEDED 95 % 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, AR
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 6.8 NA
near Dover, AR
Petit Jean River ¢ 53 NA
near Booneville, AR
Dutch Creek 0 2 NA
at Waltreak, AR
Petit Jean River 6.3 22 NA
at Danville, AR
Cadron Creek .3 6 NA
near Guy, AR ’
Fourche LaFave River .1 105 N&
nzar Gravelly, AR
South Fourche LaFave River 0 52 NA
near Hollis, AR
Arkansas River at Hurray Lock 2300 3000 NA

and Dam, Little Rock, RE
51



recommended for development. Table 3-11 lists the estimated yields for the
vgr}oggssitgs. The twenty-five sites are estimated to have a cumulative yiel
of 1, mgd.

be 1 Smaller lake sites are more numerous, but the yield of these sites would
e low.

TABLE 3-11 POTENTIAL SITE DATA

Drainage Estimated
Stream Area Yield
(sq. mi.) (mgd)
Spavinaw Creek 100 58
Coon Creek 15 q
Clear Creek 77 22
Cove Creek 40 23
Lee Creek 149 86
Mountain Fork Creek 38 22
Webber Creek 37 22
Cedar (reek 45 26
Mulberry River 373 216
Hurricane Creek 50 29
fourche La Fave 85 50
Sugar Creek 57 33
Shoal Creek 50 22
Little Mulberry River 45 26
Horsehead Cree 120 70
Spadra (Creek 3] 18
Little Piney Creek 140 68
North Fork I11inois Bayou 86 50
IT11inois Bayou 233 45
Gaffords Creek 39 17
South Fgurche La Fave 230 123
West Fork Point Remove g5 55
East Fork Point Remove 122 46
Cadron Creek 165 57
East Fork Cadron (reek 88 34
North Fork Cadron Creek 71 28
Total 1,255

SOURCE: Engineerin% 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 groduction of electricity (Holland and Ludwig, 1981). (See
Figure 3-4.) The 28,217 mgd used for hydroelectric production 1s 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
%tg?amgl?g. The study area water use by category and source is listed in

able 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 267.6]1 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
Livestock 14.76
Subtotatl 14.76
Irrigation
Rice 41.68
Other 49,54
Subtotal 9].22
Wildlife Impoundments 32.59
Fish and Minnow Farms 8.59
Electric Energy
H%dropower 19,417.00
Thermoelectric 8,800.00
Subtotal 28,217.00
Total 28,484 .61

Source: Holland and Ludwig, 1981.
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Figure 5 - O
SURFACE WATER USE IN THE
ARKANSAS RIVER BASIN FOR 1980

(values in million gallons per day)

Public Supply 112.4

Self-Supplied Industry 18.91 (il

Rural Use - Livestock 14.76 W // Wildlife Impoundments 33.59

Fish Farm 8.59

SOURCE: US Geological Survey Data




Water Use Trends

Water use data from 1960, 1965, 1970, 1875, and 1980 for the various uses
are ﬁlotted in Figures 3-6a through 3-63. A1l categories have shown increases
which ranged from 82 percent for irrigation-other to 2,396 percent for
irrigation-rice. Irrigation-other is the application of water to crops such
astsgybeqns, 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 hydrogower 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 19801/ 20302/
Public Su?p1y 102.8 370.0
Self-Supplied Industry 1.4 3.3
Rural Use:
Domestic 0.0 0.0
Livestock 13.6 19.1
Subtotal (Rural Use) 13.6 1.1
Irrigation3/ 58.1 150.04/
Electric Energy 28,400.0 184,136.05/
Total 28,575.9 184,678.4
1/USGS, Use of Water in Arkansas, 1980. (Holland and Ludwig,

1981)
2/Arkansas Soil and Water Conservaticn Commission
3/Includes fish and minnow farms and wildlife impoundments.
4/Adjusted to reflect 140,000 acres of 1rr1%ated cropland.
5/Projected from Corps of Engineers file data.
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FIGURE 3-6a SURFACE WATER USE FOR
PUBLIC SUPPLY I'

IN THE ARKANSAS RIVER BASIN
1960 - 1980
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FIGURE 3-6b. SURFACE WATER USE FOR
SELF-SUPPLIED INDUSTRY
IN THE ARKANSAS RIVER BASIN
1960 - 1980
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FIGURE 35-6c SURFACE WATER USE FOR
RURAL USE LIVESTOCK WATER
IN THE ARKANSAS RIVER BASIN
1960 - 1980
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FIGURE S5-6d SURFACE WATER USE FOR
IRRIGATION RICE
IN THE ARKANSAS RIVER BASIN
1960 - 1980
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FIGURE 3-6e SURFACE WATER USE FOR
| IRRIGATION - OTHER
IN THE ARKANSAS RIVER BASIN
1960 - 1980

water yze, m.ag.d

1970 1975
year

SOURCE: US Gerlagicnl Swurvay Water Use Dotwo

FIGURE 3-6f SURFACE WATER USE FOR
FISH FARMING
IN THE ARKANSAS RIVER BASIN
1960 - 1980
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FIGURE 3-6g SURFACE WATER USE FOR
WILDLIFE IMPOUNDMENTS
IN THE ARKANSAS RIVER BASIN
1960 - 1980
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Excess Streamflow

Excess streamflow is required to be guantified by Act 1051 of 1985. In
this Act, excess streamflow is defined as twentg-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 com?uted 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.

instream discharge - (instreamflow
requirement + projected water use)

29.9 million ac-ft{{r - (18.6 million
ac-ft/yr + 0.6 million ac-ft/yr)

available water

available water

available wdter = 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 qua1itg has been addressed in the reBorts "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 ArEansas River water has been improving significantly
over the past 25 years. The improvement is attributed to the installation 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 Tevel 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'monitorin$ program. The water quality problems in each segment
a;e addressed in the surface water quality problems section Tater in this
chapter.

aegmgnt 3C - Arkansas River and Tributaries; Lock and Dam 4 to Lock and Dam
0.

Segment 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, Saline, and Lonoke.
The area of this segment is 528,869 acres or 826 square miles. The major
tributary within this segment is Plum Bayou and the largest impoundment is
Lake Pine Bluff.

There is only one water quality monitoring station in this segment. It
is located on the Arkansas River at Lock and Dam No. & 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 1enﬁth 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 (g) 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 tﬁe Fourche Lazave 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 3£. 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

Segment 3F is located in west central Arkansas and covers 803,807 acres
or 1,256 square miles. Counties includeded in segment 3F are parts of Conway,
Perry, Pope, Yell, Van Buren, Logan, 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, I1Tinois 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 quality monitoring is confined to the Arkansas River. There are
two gages within the segment. One gage is located at Lock and Dam No. 9, near
Morrilton, and another gage is 1oca%e near Dardanelle.

Segment 3G - Petit Jean River and Tributaries

Segment 3G, located in west central Arkansas, covers portions of Yell,
Conway, Franklin, Perry, Logan, Sebastian, and Scott Counties. The area of
Segment 36 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 im Segment 3G. Both
stations are located on the Fetit Jean River. One station is upstream of Blue
Mountain Reservoir near Booneville. The second station is near the mouth.

g?gment 3H - Arkansas River and Tributaries from the State Line to River Mile

Segment 3H includes a $5-mile reach of the Arkansas River and its
tributaries from the Dklahoma State Line to the upper end of Lake Dardanelle.
Located in western Arkansas, this segment covers gortions 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 Grasse Creek.

Segment 3H has five ambient monitoring stations. Three stations are
located on the Arkansas River. One station is lTocated on Lee Creek. Another
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 well as parts of Sebastian
and Polk Counties. ge ment 31 consists of the Poteau River from its
neadwaters to the Oklahoma state line. The principal tributaries within
Arkansas are Jones Creek, James Fork, and Cherokee Creek.

There are two water quality monitoring stations located on streams within
Segment 3I. One monitoring station is on the upper Poteau River. Another
water quality monitoring station is 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
counties included in Segment 3J are Benton and Washington. I1linois River 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 3.J.
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, I11inois River (2), Osage Creek, and 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, 198]1). 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 Engineers
Blue Mountain 2,910 24,640
Nimrod 3,550 29,010
Dardanelle 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

Spring Lake 82 1,600
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TABLE 3-

14 STATE AND FEDERAL IMPOUNDMENTS IN THE
ARKANSAS RIVER BASIN (cont.)

MAME SURFACE AREA STORAGE VYOLUME
U.S. Forest Service {cont.)
Lake Syivia 4 128
Subtotal 482 6,328
Arkansas Department of Parks and Tourism
Lake Bennett 33 422
Lake Bailey 64 512
Lake Roosevelt il : 80
Devils Den Lake a 40
Subtotal 116 1,064
Arkansas Game and Fish Commission
Crystal Lake 60 1,020
Lake Overcup 1,200 4,800
Lake Conway 6,700 40,200
Lake Pine Bluff 500 4,000
Horsehead Lake 10 1,600
Harris Brake 1,300 15,600
Lake Atkins 750 3,760
Lake Hinkle 1,000 15,000
Sugar loaf Lake 250 3,000
no name 8 24
Lake Cimdale 180 ' 3,000
Bobb Kidd Lake 200 4,018
Kingfisher Lake 37 200
Pulien Pond 13Q 3,000
Keelana Lake 37 260
Subtotal 12,3562 99,482

Source: Lakes of Arkansas, 1981

Impoundment Yater Quality

Available water quality 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 iisted in Table 3-15, 12 of the parameters for Blue
Mountain Lake and Nimrod Lake are within the standards and guidelines

gstablished by the Arks

nsas Dapartment of Pollution Control and Ecology. The

only parameter that exceeded waler guality standards is:

1. Turbidity - The turbidity standard is 25 NTU in lakes and 21 NTU in
streams. Blue Mountain Lake values are above this by about 15 NTU upstream of
the dam. The high upstream turbidity values also resuit 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 Mountain
H Mean

** Specific Conductance (UMHOS)
Upstrean 33 B83.606
Midlake 68 T7.897
Dam 427 63,875
Downstream of Dam 83 65.500
** PH (units)
Upstreanm 33 6.785
Midlake €0 €.662
Dam 419 €.879
Downstream of Dan 84 €.944
**% Turbidity (ntu)
Upstream 26 35,835
Midlake 50 32.48¢6
Dam [Y: 25.941
Downstream of Danm 27 21.848
*%x Oxygen, Dissolved {mg/L)
Upstream 33 7.292
Midlake 60 6.745
Dam 418 7.121
Downstream of Dam 82 9,202
**x Coliform, Fecal (colonies/ 100 ml}
Upstream 12 181.170
Midlake 18 111.11¢
Dam 22 14.682
Downstream of Dam 19 149.320

=% Sulfate, Dissolved {(mg/L as SO04)

Upstrean

Midlake 48
Dam 50
Downstream of Dam 28

8.204
8.788
B.618

*% Chloride, Dissolved (mg/L as CL)

Upstream

Midlake 47
Dam 52
Downstream of Dan 29

»% Nitrogen, NO2+NO3 Total (mg/L as N)

Upstrean 5
Midlake 49
Dam 57
Downstream of Dam 29

N - Number of Samples

4.502
3.994
3.748

.280
.215
.161
.187

SQURCE: Corps of Engineer file data
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3é
16
481
129

37
15
483
124

31
16
69
28

37
1é
483
84

17
13
22
18
30
48
72
32
52
74
28

43
26

Nimrod
Mean

39.389
34.188
40.708
40.372

€.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
2.99¢6
2.544
2.694

2.543

134
.100
.072
.088



Table 3-15 MHean Water Quality Parameter Values for
the Major Lakes in the Arkansas River Basin (comnt.)
Period of Receord 1975 to 198§

Lake Blue Mountain - HWimrad
N Mean [ Mean

*# Phaogphorons, Total {mg/L as P}

Upstrean 8 . 2089 37 038
Midlake 62 059 6 042
Dam 85 .086 33 083
Downgstream of Dam 32 077 31 049

%% Argepnic, Total (ug/L as AS)

Upstrean = - 18 . 885
Midlake 41 1.171 - -

Dam 43 1.768 43 1,368
Downgtrean of Dam 22 1.5%08 22 1.682

*% Chromium, Total Recoverable (ug/L as CR)

Upstream - - 12 10.833
Midlake 18 10.167 - -
Dam 20 10.300 21 8.476
Downstream of Dan 9 8,889 10 5.800
¥® Copper, Total Receverable (ug/L as CU)

Upstrean - - 1§ 21.389
Midlake 27 5.407 - -
Dam 29 4.759 29 4,104
Downstrean of Dam 15 4.400 14 3.286
*# Lead, Total Revcoverable (ug/L as PB)

Upstream - - 19 7.474
Hidlake 28 5.357 - -
Dam 30 5,367 29 4,310
Downsiraam of Dam 16 T.933 15 4,287
#% Tron, Total Recoverable {ug/L as FE)

Upstream - - 32 §77.190
#idlakes 48 1697.700 - -
Dam 51 2448.800 h2 1942.300
Downsireas of Dam 26 2260 26 1493.100
% Marcoury, Total Recoverable {ug/hL asz HG)

Upstrean - - 7 029
Midlake 12 033 - -
Dam 14 .229 12 L0033
Downstrean of Dam ) 017 ) 033
#% Zinge, Total Becoverabls {ug/L as Zn)

Upstrean - - 20 56.750
Hidlake 26 2%9.615 - -
Dan 31 25.968 40 62.250
Downstream of Dan 15 21 16 54,0563

N - Huumber of Samplaz

SOURCE: <Lorns of Enginser file data
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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 ADPC&E guidelines are:

l. Copger - the ADPC&E guideline of 5.0 ug/1 { i.e. 500 mg/1) was
exceeded at the midlake sampling statien at Blue Mountain Lakem?5.407 ug/1)
and upstream of Nimrod Lake (21.389 ug/1).

2. Phosphorus - All sampled sites exceeded the ADPC&E guidelines of 50
ug/1 at Blue Mountain Lake. Only the dam site at Nimrod Lake exceeded the
guideline. These conditicons may be the result of ionic bonding of phosphorus
and sus?ended 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 Laké Bam site mean value of 0.229
exceeded the ADPCAE quideline of 0.1 ug/1. :

4. Zinc - A1l sample stations for Blue Mountain Lake and Nimrod Lake
exceeded the guidelines of 6.5 ug/1 for zinc set by the ADPCAE. 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 geology. Zinc deposits become leached and
enter the waterways. High Tevels 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 Basin.

Impoundment Water Use .

The largest impoundments, Ozark and Dardanelle Reservoirs, within the
Arkansas River Basin arié used for hydropower generation and navigation. Lakes
Nimrod and Blue Mountain are mainlﬁ for flood control. Lake Nimrod alseo
supplies the City of Plainview with municipal and industrial water.

Several impoundments furnish municipal and industrial water su??1y. Some
of the impoundments which are used for water supply are Lakes Maumelle,
0la-Dale, Bailey, Beaver Fork, Hudson, Charleston, Darbﬁ, Ludwig, Booneville,
Cove Creek, Eugene, Waldron, Square Rock, Fort Smith, Sheppard Springs, Yache
Grasse, Cherokee Creek, and Brewer Lake.

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

A majority of the impoundments, from the small farm ponds to the largest
Takes, are used for recreation (fishing). Also, the main use of small
impoundments is livestock water and erosion control.
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WATER RESOURCE DEVELOPMENT PROJECTS
Corps of Engineers

. The most significant water rescurce development project in the Arkansas
River Basin is the modification of the Arkansas River to provide dependable
ravigation conditions. The navigation groject in Arkapsas consists of 12
locks and dams, dredging, channel stabilization, operation and maintenance and
other related improvements. Since the cempletion of the project in 1971 until
1984, commercial cargo shipments on the river have averaged 6.9 million tons.

The Corps of Engineers has been active in the area of flood control in
the Arkansas River Basin. There are two major flocd control impoundments in
the basin. The two impoundments are Biue Mountain Lake on the Petit Jean
River and Nimrod Lake on the Fourche lLaFave River. There are 31 flood control
levees in the basinm which protsct an area in excess of 633,000 acres of
agricultural and urban land (Matural Disaster Respynse Pldn, 1986).

In addition, 30 flood conirol impoundments in.Oklahoma, Texas, and Kansas’
have a_significant effect on flows of the Arkansas River in Arkansas (Arkansas
River Basin Water Contrel Master Manual, 1980}. Theseé_impoundments have
Rrevented many millions of dollars worth of damages. Estimated annual damages

ave been veduced from $9 million annually to §1 million {Water Resource
Development, 1981).

Reservoir Regulation

The Arkansas River Navigation System is inanaged to achieve & reasonable
balance ameng authorized purposes. Major emphasis of the system operation is
for flood operations and navigation reguiremenis following a flood event. The
system water control pian provides for a slow decréase or taper in the
Arkansas River flow for two reasons. One reason is to decrease the number
and magnitude of sand shoals. The other is so that the sand shoals which
developed in the navigation channel during high flows.can be located and
removed before low flow conditions are reached. The tapered flow provides
sufficient depth for normal navigation traffic to continue over the shoals
while they are being lecated and removed., Whenaver poessible, flood releases
are kept to a minimum to prevent damages, especially, in the Ft. Smith area,

The flood control dams on the Arkansas River and tributaries, located in
Oklahoma, are operated on a system balancing procedure. Releases are made
based on inflow, probability of additional rain and gercent of flood storage
utilized (Arkansas River Basin Water Control Master #anual, 1980},

The two flood control dams in Arkansas, Blue Mountain Dam and Nimrod Dam,
are regulated for single ?urpose flood control. The ﬂﬂEratiHE plan for Blue
Mountain Dam attempts to limit releases to 2,500 cfs during the growing season
and 3,500 cfs during the dormant season. WNimrod Dam is regulated so that the
water level on the Eaurcke LaFave River at Houston stream gage does not exceed
24 feet under non flood conditions. Durino extreme fleod evenis, releases
from the two dams would be increased based on inflow, probability of
additional rain and flcod storage utilized. (Blue Mountain Water Control
Manual and Nimrod Waler Control Manual)
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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 Rave received SCS assistance are Poteau River, Six Mile Creek, Little
Mulberry 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 ¢f permanent water pools, in a majority of SCS assisted
projects, are based on the volume of sediment expected to accumulate during
the project life. Project 1ife is normally either 50 or 100 years.
Theoretically, at the end of the project 1ife the pool of water will be filled
with sediment or water transported soil.

Floodwater releases from SCS assisted projects are through ungated
openings. There are no adjustable gates to vary floodwater discharges. SCS
des1$n criteria attempts to evacuate the flood storage within 10 days.
Benetits from flood damage reduction are computed based on unregulated
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
?e d}?charged in order to supplement the stream discharge during periods of

ow flow.

Annual inspections are performed by the sponsor, Arkansas Soil and Water
Conservation Comission, and SCS to check maintenance and detect items needing
repair. Each dam has a Tow gate which can be opened to drain the reservoir
for maintenance purposes.

Non-Federal Water Resource Development

Kater 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 Subjaco depend on surface
water for their drinking water (Appendix S, 1986&.

Also, non-Federal interests 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.

ams 2 through 13 on the Arkansas River, Nimrod Dam, and Blue Mountain Dam
have been studied for hydroelectric production and private concerns have
obtained Federal Energy Regulatory Commission permits to develop hydropower
facilities at these locations.

Private development of flood control and drainage ?rojects 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
Eeriodica]]y along the mainstem of the river from near Morrilton to below

ittle Rock (Natural Disaster Response Plan, 1986).
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SURFACE WATER RESOURCE PROBLEMS

Availability

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 communities which have a water
availability problem.

Listed in Table 3-16 is a list of communities with a water avai]ab111tﬁ
?roblems in the Arkansas River Basin. The availability problem is due to the
ow yield of the water supply sources. ‘

TABLE 3-16 COMMUNITIES WITH WATER AVAILABILITY PROBLEHS

COUNTY COMMUNITY

Benton Bella Vista.

Conway Oppelo

| Hattieville

Faulkner Greenbrier
Vilonia
Guy

Franklin Charleston
Denning-Alix-Greenwood
Clarksville .

Logan " Booneville
Magazine
Scranton
Subiaco

Pope Russellville

Sebastian Lavaca ;
Mansfield :
Fort Smith

kashington West Fork

Yell Dardanelle

Source: Apgendix E, 1978 and SFY 86 Public Water
ystem 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 a;]og?téon 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 f]oodin? 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 reqorted flood problems are
Fort Smith, V¥an Buren, Clarksville, Russellville, Ola, Dardanelle, Atkins,
Morrilton, Plumerville, Greenbrier, Conway, Littie Rock, North Little Rock,
Hrightsvii]e, 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 nonpoint source of pollution, if the runoff picks up undesirable
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
uEstream 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. Water Quality Segments 3C through 3H
cover most of the basin area.

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

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) Honitoring of organisms at this
station indicate a "Fair-Good" condition with a "Stable" trend.

Since 1984, the water quality monitoring 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, ADPCAE has
determined that periodic heavy ph{toplankton growth has occurred indicatinﬁ
high levels of nutrients. Also, levels of coner,;leqd zinc and cadmium have
exceeded ADPC&E guidelines for these metals (Water Quaiity, 1986).

No major health problems have been documented as a result of water
?uality within this segment. Minor concerns include the incidences of high

ecal coliform bacteria that preclude the use of Arkansas River tributar{
waters as a source of primary contact recreation. Also, organic chemicals,
turbidity, gest1c1de, 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 sup?1ies (Mater Quality, 1986).

Erosion is a major nonpoint source pollutant. The soll particles in
transport increéase the turbidity and decrease 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 River 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).

73



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 periodica]]g showed high 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 high. The hiEh concentrations are of special concern since Stone
Dam Creek empties into Lake Conway, a very popular fishing lake {Water
Qua1it%, 1686},

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, 1886).

The water qua]itg at the only biological monitoring station in this
?e m?nt was shown to be undergoing "Moderate Degradation" {Water Quality,

986).

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 omly 9 percent of the segment, cropland is the source of 42
percent of the sheet and ri11 erosion or 36 percent of the total erosion.
Areas having excessively high erosion rates are Little Cypress Creek, Palarm
Creek, North Fork of Cadron Creek, and East Fork of Cadron Creek watersheds
{Nonpoint Source, 1979).

Segment 3E - Fourche LaFave River

There are three water quality monitoring stations .in Seqment 3E. One

station, Ark 37, is located in the upper reaches on Fourche LaFave River.
This station indicates waters of hi E quality even though at times the water
is turbid. The second monitoring s%ation, Ark 36, is located near the mouth
of the Fourche LaFave River. The water quality at this ?oint is also of high
gua11ty but degraded somewhat by turbidity and low dissolved oxygen readings,

he 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 turbidity. The metals do not appear
to be affecting aquatic life within the segment. The major probiems with
water quality are due to watershed runoff tollowing rainfall events (Water
Quality, 1986).

Sediment is the number one source of noapoint pollution. The source of
sediment is soil transported by water or soil erosion. Table 3-18 shows a
listing of erosion sources, quantity of erosion and percent of all erosion.

Table 3-18 SUMMARY OF EROSION BY SOURCE

Erosion Source Tons per Year Percent of Total
Road Surface Erosion 38,650 1.5
Road Bank Erosion 51,000 2.0
Gully Erosion 490 0.0
Streambank Erosion 47,550 1.9
Sheet and Rill Erosion 2,368,580 94.6
Total 2,506,270 100.0

Source: Nonpoint Source, 1979

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. Lrosion 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: HNonpoint Source, 1979

As shown in Table 3-19, forest land is the major contributor of soil
erosion in Segment 3E. Of the 2.5 million tons of soil being eroded annually,
?8}5)241,700 tons are being delivered to the segment outlet ?Nonpoint Source,

Areas identified as being major sources of erosicn are Upger Fourche La
Fave and South Fourchs watersheds. Forest land in Upper Fourche La Fave River
drainage area is the major source of sediment from tnat area. Cropland is the
TS%S; source of sediment from the South Fourche Watershed {Nonpoint Source,
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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 Va11e{ 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 Va]]eg-type streams.

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

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

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

TABLE 3-20 SUMMARY OF EROSION BY SOURCE

Erosion Source Tons Per Year Percent of Total
Road Surface Erosion 57,043 3.0
Road Bank Erosion 109,576 5.7
Gully Erosion 41,677 2.2
Streambank Erosion 198,328 10.4
Sheet and Rill Erosion 1,505,662 78.7
Total 1,912,286 100.0

Source: Nonpoint Source, 1979

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 (tons/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 & Qther 3.7 NA NA
Total 100.0 1.87 100.0

Source: Nonpoint Source, 1979
0f 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. CroB1and has the
highest per acre average erosion rate. Whig-Holla Bend, Smiley-Pin-Harris
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Creeks, Carden Bottom Drainage District No. 2, Galla Creek, West Fork Point
Remove Creek, Lower Point Remove Creek, and Cypress Creek watersheds have been
identified as having excessive erosion rates on agricultural land (cropland
and grassland) {Nonpoint Source, 1979).

Segment 3G - Petii Jean River and Tributaries

There are four water gua1itz 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 dissolved 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 monitorin% station which has been in
Oﬁeration Tong enough to compile adequate data to establish trends. The trend
snows that total dissolved solids have been increasing at a rate of 2
?;gé;grams per liter per year during high flow situation {Water Quality,

The second statien, ARK 35, is located near the mouth of the Petit Jean
River, Samples collected at this site were found to frequently violate the
standards for dissolved oxygen and turbidity.

Two new water quality sampling stations have been established in Segment
3G. One of the stations, ARK ga, 1s located on Chickalah Creek. The second
station, ARK 57, is located on Dutch Creek, near Shark. These stations have
?ggegeen in operation for sufficient time to establish trends {(Water Quality,

No major health problems have been documented as a result of water
quality problems within this segment. The fecal coliform bacteria
concentration in streams warrants concern because it precludes them from being
designated as a swimmable stream. As in other Arkansas River Valley segments,
cadmium, copper, lead and zinc exceed ADPC&E guidelines at both monitoring
stations {Water Quality, 1986).

Specific pollutants causing impairment include fecal coliform bacteria
and sedimentation from watershed activities. Table 3-22 shows the sources of
sediment as related to soil erosion.

TABLE 3-22 SUMMARY OF EROSION BY SOURCE

Erosion Source Tons Per Year Percent of Total
Road Surface Erosion 48,258 2.9
Read Bank Erosion 93,529 5.7
Gully Erosion 35,750 z.1
Streambank Erosion 76,982 4,7
Sheet and Ri11 Erosion 1,398,717 84.6

Total 1,653,236 100.0

Tourc on int Source, 1979
From Table 3-22, it is read11yTaB?arent that sheet and rill erosion is
a

the major source of soil erosion. e 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 (tons/acre/year) Land Use
Cropland 2.1 3.90 3.8
Grassland 32.0 0.99 15.6
Forest Land 63.4 2.60 80.6
Urban & Built-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 ?ercentage 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 showing stable trends
in chlorides, sulfates, and total dissolved solids. In the majority of
samples at these stations, the metal levels exceeded the criteria (Water
Quality, 1986{.

The samplies 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
aon%q?ina§;gg)in several tributary streams and the Arkansas River (Water

uality, .

Specific pollutants causing use impairments in Segment 3H include fecal
coliform bacteria and possibly sedimentation, which results in high turbidity
levels. éuater 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 Tens Per Year Percent of Total
Road Surface Erosion 197,149 3.9
Road Bank Erosion 399,623 8.0
Gully Erosion 478,617 9.5
Streambank Erosion 414,269 8.3
Sheet and Ril11 Erosion 3,522,577 70.3
Total 5,012,235 100.0

Source: Nonpoint Source, 1979

From Table 3-24, it is readily ag?arent that sheet and rill erosion is
th$]ma30r source of soil erosion. e 3-25 shows the sources of sheet and
rill erosion.

TABLE 3-25 SHEET AND RILL EROSION BY LAND USE

Percent of Erosion Con-

Total Land Avg. Erosion Rate tributed by
Land Use Use (tons/acre/year) Land Use
Mining 0.4 8.89 0
Cropland 4.6 8.82 22.8
Grassland 29.3 1.52 25.1
Orchards & Vineyards 0.2 4.89 0.6
Forest Land 59.7 1.53 51.4
Urban & Built-up 3.4 NA NA
Water & Other 2.4 NA NA

Total 100.0 1.78 100.0
Source: Nonpoint Source, 1979

Areas contributing Erob]em quantities of seil erosion from agricultural
land are Arkansas River Ridge, Little Clear Creek, Mill Creek, Vine Prairie
%358) and Arkansas River Ma1nstem to L&D 10 watersheds (Nonpo1nt Source,

Segment 3I - Poteau River

The streams monitored in Se?ment 31 are the Poteau River and the James
Fork. The data from Segment 31 indicates a stable trend for the water
quality. Parameters wh1ch 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 Drinking 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 3I. 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 agricultural activities
in the watershed, including cattle and poultry production, which contribute
nonpoint source contaminants. Contamination also occurs from the several coal
minin? g?erations that exist in this segment (Water Quality, 1986%.

a

e 3-26 shows the various sources of soil erosion from within the
segment.
TABLE 3-26 SUMMARY OF EROSION BY SOURCE
Erosion Source Tons Per Year Percent of Total

Road Surface Erosion 22,337 2.9
Road Bank Erosion 36,752 4.9
Gully Erosion 8,419 1.1
Streambank Erosion 16,261 2.2
Sheet and Ril11 Erosion 668,491 88.9

Total 752,260 100.0

Source: Nonpoint Source, 1979

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

ri1l erosion.
TABLE 3-27 SHEET AND RILL EROSION BY LAND USE

Percent of Erosion Con-
Total Land Azg. Erosion Rate tributed by
on

Land Use Use s/acre/year) Land Use
Cropland 0.8 20.2 2.1
Grassland 36.7 0.5 19.]
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
coliected sampies, are high levels of nitrates and low levels of dissolved
oxygen.

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

No major health problems have been documented as a result of water
quality within this segment. Minor concerns involve potentially high nitrate
Tevels 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 high bacterial counts associated with runoff events
pose a health concern (Water Quality, 1986).

The I11inois River and tributaries is area where the streamflows do not
meet water quality standards. Parameters which often exceed standards are
dissolved oxygen, water temﬁerature, total phosphorus-P, and fecal celiform
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 I1linois River Basin. Simulations by U.S.
Geological indicate that the I1linois River and Muddy Fork of the I1linois
River can not meet Arkansas disolved oxygen standards with the discharge of
any additional wastewater effluent into their waters %Terry et al, 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 105,254 5.9
Road Bank Erosion 148,793 8.3
Gully Erosion 2,277 0.1
Streambank Erosion 71,116 4.0
Sheet and Ri1l Erosion 1,460,518 81.7
Total 1,787,958 100.0

Source: Nonpoint Source, 1979
From Table 3-28, it is readily aB?arent that sheet and rill erosion is

the major source of soil erosion. Table 3-29 shows the sources of sheet and
rill erosion.
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TABLE 3-29 SHEET AND RILL EROSION BY LAND USE

Percent of Erosion Con-
Total Land Azg. Erosion Rate tributed by
on

Land Use Use s/acre/year)  Land Use
Cropland 3.8 7.4 14.6
Grassland 53.7 1.0 26.4
Forest Land 29.5 3.3 54.5
Orchards & Vineyards 0.8 0 .0
Feedlots 0.8 13.0 4.5
Urban & Built-up 8.4 NA NA
Water 0.3 NA NA
Mining 0.1 NA NA
Other Agriculture 2.6 NA NA
Total 100.0 2.0 100.0
Source: Nonpoint Source, 1979

Cropland areas having high erosion rates were found in Upper I1l1inois
River, Osage Creek, Sugar Creek, and Upper Spavinaw Creek watersheds.
Watersheds found to have high erosion rates on forest land were 0Osage Creek,
Middle I11inois River, Flint Creek, Sugar Creek, and Upper Spavinaw Creek
(Nonpoint Source, 1979).

DATA BASE PROBLEMS
_Irrigated Cropland

Information on 1rrigated 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
1rr1%ation, the total irrigated acreage of each crop, js 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
1rri?ated crops determined by sampling procedures, This information 1s only
available bg county. For p1annin8 purposes, information should be reported by
hydrologic boundaries. The Soil Conservation Service sampled 1rr1?ated
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 adequatel ﬁaged 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 determinin? water use in the state.
The imﬁortance of the reports were magnified 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-utilization of a .stream .-

or lake does not occur or if currently over utilized; to what degree.

A1l surface water diversions are to be registered except those diversions
from lakes or ponds owned exclusively by the diverter. Along with being
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 dces 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 ?ortion 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 Tack 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
qualitﬁ, fish and wildlife, navigation, interstate compacts, aquifer recharge,
and other uses such as industry, agriculture, and public water supg]y 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 bﬁ the "Arkansas Method" were used in
the computations of excess streamflow; however, the "Arkansas Method" is
theoretical and has not been verified with collection of field data.

Instream flow requirements determined by the "Arkansas Method" were not
agp]icab]e 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
percentages used in the Tennant Method indicates that the instream needs for
fish and wildlife determined by the “Arkansas Method" would ?rovide 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 determ1n1ng 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, {nstream flow requirements for fish and wildlife are computed
as a percent of the mean monthly discharge at each of the: aging 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 ?uality 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
Availability

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 solving water availability problems.

Water conservation should be Bracticed 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
efficiency, more efficient water delivery systems, tailwater 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 avajlability
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 stora$e from existing reservoirs and se|l 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
deve]o? due to land use, cultural, or environmental reason(s{. In choosing
this alternative, it would be most desirable from a financial 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 a?encies 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 keeping the flood water from damageable
items. Examples of nonstructural solutions are acquisition, zoning,
floodproofing, raisin?‘the structuras, building a Tevee around individual
s{ructures 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 solutions to flood problems, a careful study
stiould be made to determine the least cost alternative at a specific
lecation. There is governmental assistance available for water resource
problems which meet certain reguirements. For an additional discussion of
governmental assistance, see the section entitled Governmental Assistance

ater in this 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
non?o1nt'po11ution in the Arkansas River Basin. - The methods used-.to- control.-
soil erosion are frequently referred to as Best Management Practices (BMP’s).
There are BMP’s which are effective in contro]]inﬁ erosion caused by different
operations. Tabie 3-30 lists some of the BMP’s. (Nonpoint Source, 1979). :

TABLE 3-30 BEST MANAGEMENT PRACTICES

Agricultural BMP’s
. Conservation tillage (minimum til11 - no till).

2. Proper disposal of pesticide containers
3. Proper use of pesticides

4. Irrigation water management

5. Crop rotation

6. CLover crops

7. Irrigation system tailwater recovery
8. Grass cover on turn rows and ditches
9. Underground irrigation pipelines

10. Crop residue management

11. Land Tevelin

12. Contour cultivation

13. Rotation grazing

14, Terraces

15. Field drains.

16, Waste management systems

17. Establish and manage permanent pasture and hayland
18, Farm ponds

19. Grassed waterways

20. Proper fertilization

Forestry BMP's

. Proper construction and maintenance of roads
Limited clear cutting on steeper slopes
Stream side management zones '
Correct pesticide agp]ication

Minimized mechanical damage

Livestock exclusion

Firebreaks

{ritical area planting

Traffic barriers

Clearing on contour

Skid 1ogs on contour

Temporary vegetative cover

oy
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Construction BMP’s

Mulching

Traffic barriers

Limited soil disturbance

Site planning and proper timing of operation
Temporary vegetative cover

Conservation of natural vegetation
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TABLE 3-30 BEST MANAGEMENT PRACTICES (cont.)

Construction BMP’s(cont.)

7. Diversions

B, Water control structures

9. Hard surface heavy use areas
10. Roadside stabjlization

ubsurface Disposal BMP’s

Proper installation

Provide sewer service

Sanitary landfills

Recycling

Alternate systems for sewage disposal
Limited housing density

Urban Runoff. BMP’s

Grade stabilization structures
Grassed waterways

Sediment basins

Flood water control structures
Mulching

Diversions

Ponds

Critical area treatment

Lined waterways

CI'I(J'\&(AJN}—-
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M1ninE BMP's

eclamation of mined lands

Grassed waterways

Diversions

Revegetation

Sediment basins

Spread, smooth, and vegetate spoil Tands
Proper fert111z1ng and use of Time
Fenc1n?

Tree plarnting

Access roads

Resha€1ng strip mines

Mandatory reclamation pians for new mines

Hydrological Modifications BMP’s
1, Grade stabilization structures
2. Dikes
3. Streambank protection
4, Surface drainage
g. Revegetation after construction
7
8
9
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Spoil spreading

Water control structures
Dams

Rock Tined waterways
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TABLE 3-30 BEST MANAGEMENT PRACTICES (cont.}

Hydrological Modifications BMP’s $cont.%

10. Des1gn1ng of side slopes to facilitate revegetation
and maintenance

11. Floodways

12, Construction of {irrigation reservoirs

13. Irrigation return S{stems

14. Llevees to prevent fiooding

15. Low water weirs

16. Clearing and snagging

Disposal Sites BMP’s

1. Diversions
2. Filter strips
3. Fenc1n$
4. Sites for disposal of pesticide containers
5. Solid waste collection systems
6. County wide refuse disposal plan
7. Daily processing: Cover and vegetate abandoned dumps.
Road BMP’s
Topsoiling ditch banks
Paving
Diversions
Critical area planting
Mulching

Lined waterways

Water conveyance structures

Limited road grading

Riprap

Proper site selection for -new road construction
S reambank BMP’s

Grade control structures

Streambank vegetation including trees
Reshaping banks

Rock riprap

Concrete mats

Lined waterways

Controlled graz1ng

Revetments and jetties

Buffer 2o0nes

10. Snagging

Gu11y BMP's

Terraces

Diversions

Critical area shaping
Mu]chln?

Critical area planting
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 qua]it{ throughout the region. [t 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, implementatijon of the BMP’'s and
enforcement of pollution control laws are expected to result in economic and
social benefits. The sofl and water resources will be protected. It is
anticipated that agricultural production will be increased, additional
recreational activities 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 imﬁortant methods of conserving water is to increase the
infiltration rates of the surface soils. By increasing the infiltration rate,
a larger percent of the rainfall is absorbed by the soil 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 ti]]a%e.

Water deljvery systems are items that should be evaluated for loss o
water. Water losses range from 40 percent to 10 ?ercent for earth canals and
5 percent to 0 Eercent for pipelines (Agricultural Water Study, 1983).
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
systems. 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 Efficiencies
(percent)
Furrow iwithout return) 30 - 85
Furrow (with return) 80 - 95
Levee (without return) 40 - 80
Levee {with return) 80 - 95
Traveling Sprinkler 75 - 90
Center-pivot Sprinkler 75 - 90
Solid Set or Portable Set 75 - 90
Drip Irrigation 85 - 95

Source: Agricultural Water Use Study

Eighty-four percent of the irrigated acreage is irrigated by .the conteur. -
levee application method (Agricultural Water Study, 1983). Contour levee
irrigation method is one of the Teast efficient irrigation methods.

Efficiency of an-irrigation method may be improved by more intensive
-man?gemgqt of the existing method or changing the method-of irrigation
application.

PP Another aid in conservation of water in agricultural irrigation is the
proper scheduling of apﬁ11cations. 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 sugp]y category can lessen the demand on water
sources. Water saving methods include insta]]ing water flow restrictors,
repairing all leaks in water Tines, 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 techniques. 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

'-Se1f-supﬁlied 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

Hunici?aT 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 effluent. Recgc]ing has the
potential of benefiting both the source and the user. If the chemical
composition of the wastewater is within acceptable 1imits, 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.

gurposes of the programs vary. Program purposes include fleod
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 reguire cost sharing from the local sponsor. Cost sharing is
when the 5ﬁonsoring local organization is reguired 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 participation 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 - ?r1cu1tura1 Water Supply Report, the
Soil Conservation Service sampled irrigation systems in 26 eastern Arkansas
counties and conducted a census of irrigation systems in the remaining
counties in the state. The U. S. Geological Survey estimates the ahnual
irrigation water use based on acres of crops reported by the Statistical
Reporting Service.
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Program hase

At &17 of 1985

Uater Development Fund

Genera) Ooligation Bond Progrea

hriansss Comewnity and Economic
Development Frogrm

{ommnity Facilities Loans

Inoustria. Develoowént brants

Grams and Loans for Public Works
and Develoowsr® Facilities

Comtunity Develooment Block
6rants

Flood Insurance

Vatersned Protection & Flood
Prevention At (PL E£3-565)

TABLE 3-32 SELECTED GOVERMENT FROGRARS T0 F;lD SN SOLVING WATER RESOURCE PROBLEMS

Type of Assistance

Financlal

Grants or Loans

Loans

eranty

Insreg Loans

brants

Grants and Loans

Foraula Grants

Technical end Financial

Frogrem Objective

To encourage bhe develobment of on-farw water storage by
offering state incoee tar incentatives.

Furd mdy be used tor the payment of water develobment costs
of any project {ncluded in the Arkansas Water Plan. The
orimary resconsibility is to insure the prooer development
of the state’s water resources withaut plating an undue
financial burden on her cltirens. All other passible
sources of funds for & glven project must be exhmnted
betore rlying for these monies.

Funds may be uséd for projecls conserving or develeping
surtace or sbsurface water resources, projects controlling
o~ aeveloping water trestment tac{lities. or other uater
projects.

To achizve the developsent of visbie comaunities by pro-
viding decent housirg, & suitable living erwiroment, and
sreanding esonoeic ooportunities, erincieslly for cersons
of lov to soderats incoss.

10 construct, enle-ge, extend, or othervis: jzorove cos-
wOiTy faciiities providine essentisl services Yo rual
el

Tz facilitate the development of business. industry anc
and relsted emvjorment for jsoroving the ecormomy in rural
COMMNities.

To assist in the construction of public 1ecilities nesdad
to initiste & encournge long-Lers econcmic @rowth in
designated geograchic a~ess vhere economic growth is
isoging behing the rest of the natjon.

Te pevelop visble urban comanities, including decent
housing, anc suitable living environment ard expand economic
opportynities, princically for persons of lov and sogerate
incomes.

To enabie persons to purchase insurmnce on resl and personal
property where flood piain aanagement messures have been
adopted and are enforced,

Assist local organizations in planning snd carrying out &
program for the osveloment, use and conservation of sof)
o water resources,

Adainistering Agency
Leve] [
State hrkensas Sof] and Mater Conservation Commission
(AShuCC}

State Arkansas 501l and Mater Conservetion Compission

Stete  Arkansas Soil end Mater Conservation Comeission

State arxanses Industrial Develoooent Commission

Frdera) UShA, Farmers Home Amministration

Federal USDh, Foreers Hose Administration

Federnl USDOC, Economic Develooment adninistration

Fegaral  USHID. Housing Bnd Urban Developeent

Tederal  Federal Emergencr Hohagesent Apency
o ASEWCT

Fegern!  USDA, Soil Conservalion Service



UDISITAI0) UMOOTIAK] TRIJIETPU] SESLEMAY 361 ‘TUSNNOT3a3] AITUDMI0) JO0) Se5d05dy JO SOTEaw) 3.8

"5$12300J40 ol jEB AR FRITUTRY
SRAUTBUT Jo SdI0) ‘Y] R4 [T0WS JO LOTINJISUSS DUR “IB1530 “SUILUSTE A3 Ui PIR 0] 'WOTJANJISUO) ‘TRTIURAILY '122MARI]

“$139(04d JTOARSIJ UT H800}8

PR TITIISPUT PR 1RITITW "OT3SA0D 0y SIT(adm

" SRATNG j0 5600 W] [RR09y JOIEN |0 JSNOBTRA W] UY SISIIUL 0] PUR “FINRIS
s oc._"u.u._uﬁo AQ S0 190U pUR ueQ.n JO) AJ[JUeMD (AMEvncaial W 8.:
UT WTDepT '136m ad) J0 ATdATs BUTAUTIUSY § 2NSUT o] UOLTMIISUOY “TRIURULY ‘TEDTLYIAL

SIRUING O 94X W) [0u033 *ToJjue0 poOT) Jo) STSREARD 0 BUFBSRUS pUV BUTS[] WTIFASU0Y *TST3EUL) *[EaTURI)

"SI 1M 311470 17 j0u0-Uou
S0 DU 'STOUDE 'SARIND STRITATON 31J0K-UCU FI0AT
RS SEION 510003 '$1U0A TGN ‘SANOUGED MDA ALy
SRIIHUT JO SAI0) W) [RIPRd TSARAUATY S0 HJOA PATII81000 FT[IIOYS [UR RGNS
30 JTd3J 0 UGTIINLISU0S * 8- !SIOTALS 311GM 1]j0K-ly
PR 1208 317G PISMEPUS 0] SHTEED LOTSOUD UaARID O LOTIONISI) ‘1RLURUT 'IRIRARS]

‘SHAAT pUR STIULD 'SS0AJISS 'SBRD
BUTpATNY ‘539300u0 UOT333304d PORT] {801 JO LOTIONJISWOD
SISUTEUT JO SAU0) W) [9JI0Ry L pUY 'BUTUSTSSP “BUTULRTA UL 5JOSUDDS TEI0T 357552 Of UOTINJISUO) 'TRTNITY '[EINAR3)

‘Rlm pE 109 43I
BULIRRP FRTIRIMBAS BULAD UT ITRIVOMNLL S0sSed s5ah o
FATIBISIR [WONARIT BUAGY  "SROFDEAL {RIMIRU A 1021000
03 SAIMRM LOTIRALRLDD OUTTIRISUT DUR SURTY JTA0TaAED
WA WIRARRD) (105 ‘YOS TRp9y Ul SRAISTSI0 TROTVRI) PTAOLY  “S3ISOTA 353 o
S350 PUET UWBGR O J1334)3 3] JTRE1D T3 PR B3 IR JO

$2000%3. [RNJ BUTAJEIUEPT 3XEISTSSY apLAaId Of [FIRRE3

"S14IE DU SAEMBTY ‘PUET TSNYTRT08 MYS3
O (WO IRAM P HTTPTIA 'SRE) SATS [WLITOUT R

WOIARG UOTIRAISI) T10S W8N RSP3y 913598800 'SUDISTATDGNS 'SHITSTMCY Jo) ATV §1105
TNT 0} SN0 JO SAIAITS 105 PAUSTIOM apjA0K o [wtRe|

* 180U093

o501 % J21%0) 01 PPN 3B SATITALLR Ha0 e s

WTARG UOTIRASU0) 105 "WISN  [RMD34 U UT JUPRAQTIA00N J7 QU0 [OBAN JTUORED [0 UOTIT3

LUMAOTIHEP ITWOI PITII G "RTITTIIN puR]
PUS UOTIRAIISUOI PURT JO 98007 § 310 LRI 0] PAUBTSH] [CIET NIRRT R =0T

. T3

Rty ARITUTIDY 11300 WL FARISIENY J0 |

["000) QUIT0N] TDAN0SY AWM MIADS KI ALY 0L SSSd DOMGADS JUTITES 0-1 TRYL

PR SU ‘D961 O
IOV JOGRH I JTY (0T UOT133G

papuaTR <@
‘gesl Jo 10% Aadng ol

PopUSRR 58 yge1 O
1 (0J43u0) pooty ‘BT WOTIO3

Depuam 59 oW1 40 1Y
104007 OOty 3 Jo 9] WT134g

pawa S ‘9381
4O 1% 1941003 DOO[g ‘4L LOTII%

QUDTIE ) WOL1RALITLT)

Anamg (105

1G0T 28]
RS UOTIRAIISUY) 22m0s2y

W #|B0LS

93



As directed by Act 1051 of 1985, the Arkansas Soil and Water
Conservation Commission began collecting ground water irrigation data from
questionnaires completed bﬁ the water user. The annual deadline for reporting
irrigation water use for the previous water {ear 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 ?aging stations on
streams in the basin. Additional gages on streams with limited gages would be
?articu1ar1y helpful to define streamflow characteristics at intermediate

ocations on the stream.

Another solution to the Rroblem of limited streamflow data would be to
develop a regionalization technique for statistically estimating discharges
for sites on streams where data are limited. Development of a regionalization
technique for determining low-flow characteristics of streams would be
extreme1{ helpful since extrapolation of low-flow information to ungaged areas
c¢an 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 Timiting since it requires several low-flow measurements at each ungaged
site to estimate the Tow-flow characteristics. A regionalized low-flow
investigation would provide a method to determine Tow-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 10?1 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 reportin?, or one
time only reporting is to amend the current law to include a pena t{ in
addition to nonpreference in allocation proceedings. The fine should be Targe
enough to be an incentive to regort. 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 Instream Fiow Requirements

Determination of instream flow requirements for water quality and fish
and wildlife in the Arkansas River Basin is a Brob]em at the present time.
Quantification of the ‘amount of water in this basin that is available for
other uses is not possibie until these instream flow needs are identified.

The criteria for water guality flow requirements have been established by
ADPC&E, but the lTow-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 deve]o?ment 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 wildiife have been addressed
using the "Arkansas Method" {Filipek, et. al., 1985). The accuracy of the
"Arkansas Method" could be verified by a study of instream flow requirements ~
using the Instream Fiow Incremental Methodology (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 {1988) recommended that estab1ishing stream
priorities in a given basin is a rational approach to afford streamfiows which
are necessary to protect and to maintain existin? aquatic life, recreational
use, aesthetics, and ecological stabi]itﬁ as well as considering other uses.

In developing stream or stream reach priorities in each basin of the
state consideration should be given to: (1) the presence of endangered
species, (2) water quality, (33 special stream designation, e.g., Wild and
Scenic Rivers, Arkansas Matural Scenic Rivers Re istrﬁ, or Arkansas Natural
and Scenic Rivers System, (4) recreation use, (5) fishery value, (8) historic
riparian use and/or municipal water source. The stream priority matrix was
prepared based cn muiti-agency consultation in the areas of water quality,
fis er{ quality, scenic river status, recreation use, and endangered species.
The Arkansas Department of Parks and Tourism, the Sceric River Commission, the
Endangered Species Office of the U. S. Fish and Wildlife Service, the Arkansas
Game and Fish Commission, the Arkansas Department of Follution 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_including state species of special concern and degree of
municipal, industrial and agricultural use of the lotic systems.

In Tabie 3-33, Example Priority 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 summad. An
interdisciplinarian committee could assign the point values for the rating
factors and for_the different protection levels for the streams. These
ﬁrotection levels or minimum flows could be based on a percentage of the

istoric flow for the stream for that season {Barnes, 1986).
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TABLE 3-33 EXAMPLE PRIORITY MATRIX FOR DETERMINING STREAM FLOW PROTECTION LEVELS

STREAM ENDANGERED
OR SEGMENT OF STREAM SPECIES WATER QUALITY
YES - pts HIGH - pts
NO - pts MEDIUM - pta
LOW - pts

Stream Flow Protection Levels Are:

Bigh percent of the Seasopal Mean Flow as Mipimum
Medium percent of the Seascnal Mean Flow as Minimum
Low percent of the Seascnal Hean Flow as Ninimum

RECREATION USE

HIGH - pts
MEDIUM - pts
LOW - pts

FISHERY QUALITY

HIGE - pts
MEDIUH - pts
LOW - pts

SENIC RIVER STATUS:

¥S - Wild and Scenic River
NRI - National Rivers Inventory

SR - State Systems
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CONVERSION FACTQRS

For use of readers who prefer to use metric {(International System) units,
rather than the inch—pound units used in this report, the following conversicn

factors may be used:

Multiply inch-pound unit

foot (ft)

foot per mile (ftr/mi),

eile (mi)

gallon per minute {gal/min)

million gallon per day (Mgal/d)

By
0.3048
0.1894
1.609
0.06309

3,785

To obtain metrie unit

meter {(m)

meter per kilometer (w/km)
kilometer {(km)

liter per second (L/s)

cublc meter per second (m3/8)
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 ﬁilly 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 1s characterized by flat to
hilly topography and 1s underlain by unconsclidated 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 1s knpown 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
érea north of the Arkansas Valley section of the Ouachita province, The Ozark
Plateaus is dominated by deeply dissected plateaus rising over 2,000 feet {(fr)
above sea levell, underlain by limestone, dolomite, shale, and sandstone

of Pennsylvanian to Cambrian age {fig. 4-2). A more detalled description of
the geologic units of the Ozark Plateaus 1is 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 surfieial roek units, but as much

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

which constitute regionally important aquifers,

l 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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Table 4-1.—Generalieed stratigraphic column of the study area in the Dzark Platesus physiographic province

(modified from Ceplen, L9¥57; 1960)

Thickness
Erathea System Cealoglc unir in feet Descripiion Water—-bearing characteristics
Atoks Fotmation 0=4,600 (Sendatone, medium grained,
interbedded with dark shaie.
Penneylvantan| Bloyd Shela 0-628 Shale, dark, fissile; conteins
beds of sandy, gray iimestone
Hale Formsticn 0-980 Upper part - maseive limeatone,|Yields amsll quentitiea of-
shely layera. TLower part - water to wells in the
shale, flssile, dark. veathered zones in the
cutcrop sres. Most wells
Pitkin Limestone 0-2t9 Limestone, crystalline, gray- '/ yleld 2 to 5 gallone per
black - minute, In eome areas,
fracture zones and bedding
Fayetteville Shale 0-297 Shela, dsrk, black sandetone planes may yield up to
beds near top 25 gallons per minute.
Batesville Sandatone Sandatone, madium gralned with
bagal limestone
0-457
Hiselssippian| Ruddell Shale Shale, figaslle, dark gray-green
Moorefield Formation Shale, platy, gray-black
Boone Formation 0-388 Chert, dense or cherty lime-
{inciuding St. Joe Limestone stone contsing a beasal pink to
member) meroon finely crystalline
limestone
Weathered rubble of lime~
Chattancogs Shale 070 Shale, black, bitumlnous, with atones yleld 2 to 3 gallons
basel sandstone ,per minute to wells. Welle
cooseit | eapplug: aclotion channele - .-
Devonlan Penters Chert 0-260 Chert, gray to black, with cen yield up to 25 gallons
intarbedded limeatone per minute.
Laflerty Limsatone Limestone, earthy, thinly
bedded, red to gray
Silurfan S5t. Clair Limestone 0-254 Limestone, pinkish-gray
Brasafield Limestons Limestone, light gray,
containing vuge
Cason Shale 0-57 Shale, platy to [issile, black
and gray
R Commenly yleld 5 to 10
Fernvale Limeatons 0-108 Limestone, cosrsely crystsl- galione per minute from
line, white, gray, pink solutlion channale, bedding
planes, sod fractures.
Klemswick Limestone Lipastone, aacchroldal, whits Yielda From aome wells
to gray, fossiliferous may exceed 50 gallons
0=-400 per minute.
Plattin Limesmtone Limestone, denee, light gray to
blue pray
T
Joachim Dolomite 0-1t7 Dolomite, ollty, gray to brown,
sote gandatone
St. Petar Sandatone 0-158 Sandatone, medium grained,
white, frosted
Ordovician
Everteon Formation 0-1,180 (Delomite, dense, gray to brown
and gandgtone
Pouwell Dolomite 0-404 Dolomite, sllty, ehely, sand-—
gtone and aandy dolomite
Solution channels and frac—
Cotter Dolomite 0-527 Dolomite, light gray to brown, tures yleld 3 to 10 galiona
cherty per minute, Yielda inm
some wella way exceed 30
Joffereon Clity Dolowite 100496 [Dolowira, cherty, sllty, gray gallons per minutes
to brownt. MHinor beds of
sandatone.
Average yield is less than
Roubfdoux Formatfon 132-455 |Dolomire, dolomitic sandatone, E50 galfmin but up to 450
and chart gal/min is poesible
Gasconede-Van Buren 319-600 |Dolomita, cherty, Light Brown- |Wells commonly yleld 150 to

Formstlons (including
Cunter Ssndestone membar)

gray. Basal sandstone—Gunter
member, white to gray quart:
sandatone.

300 gallons per minute. Can
yleld up to 300 gallons per
minute.
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Table 4—l.—Generslized steatigraphic column of the etudy sres in the Ozack Plateaus phyelographic province (con.)

(modified Erom Caplsn, 1957 1960)
Thicknese
Erathem Syatem Ceclogic unit in feet Description Water-bearing characteristica
Eminence-Potosl Formations 307-389 |Dolomite, cherty, light colored|Little 18 known sbout water
ylelds of these format{ons
Derby-Doerun Formationa Dolomite, grsnular, cherty, in Arkanaas. With the
sandy, silty exception of the Emlnence-
Potosi, these formations
Cambrian Davis Formatien Dolomite, sandy, shaly - - yield leaa than 5O gallons
per minute In southarn
Bonnetsrre Dolomite 0-71 Dolomita, light gray, Misacuri{, The Zainence-
glauconitic Potonl hes reportedly
yiolded up to 230 gallone
Lemotte Sandeatone - - - 0=59 Quartzose-asndstons, locally- per minuta in e well in
srkosic Benton County.
Precambrian | Igneous Rocks
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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 Quachita Mountalns
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 Cuachita 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 intermountain
valleys being the dominant topographic features. The outcropping rocks in
this part of the study area range in age from Fennsylvanian .to Ordovician... . ..
The dominant lithologles are shale, sandstone, chert and novaculite. A more
detalled description of the geologlc units of the Ouachita province is
contained in the stratigraphic column in table 4-2.

The Arkansas River flows within a narrow valley 1l to S5 miles in width
through the Arkansas Valley section. Alluvial deposits assoclated 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 regilonally significant
water=-bearing formations either at the surface or at depth in the Ouachita

province.
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Table 4-2.--Ganeralized scratigraphic column of the study ares in the Ouachita physiographlec province

(modified from Cordova, 1963; Albin,

1965)

Erathem

System

Geologie unit

Thicknass
in feet

Description

Water-bearing characteristics

Cenocolc

Quatacnary

Alluvial and terrace deposite

0-80

Gravel at the baae, grading
upward to eand, eilt, and clay

Yields 300 to
minute.

700 gallona par

Penneylvanian

Boggy Shale

0-900

Shala, dark, contalna three
buff sandatona bads

4avanna Yandatone

0-1,610

Shale and mandatoae with six
coal beda and one lenticular
limestone bed

HcAlester Shale

0-1,6820

Shale, dark, geltty; aand-
atona; silrsrone; coal

Hertshporne Saadstone

0-300

Sandstone, medlum grain,
vhittah to light gray, ahaley
in some arsaas

Atoks Formatiom

0-19,000

Shale, #tityp, dark and ssnd-
atone, light gray

Johna Pallay Shale

0-1,000

Shale and claystone, gray and
tan

Misslesippian

Devonian

Jackfork Sandetons

0-7,000

Sandstone, flne to coarse
grained, light gray to brown

Stanley Shale

0-12,200

Shala, black, fisaile and
sandstone, fine grained,
graen; bapal Aot Spring sand-

bagal Bot Springs sandstone
mnembar - aandatone, medlum
graioed, gray, quarcefcie

Arkanews Novacuiite

0-950

Uppar Member! novaculite,
gray to black, calcareous,
masaive

Hiddle Meamber:
datk, thinly
badded ahals

Lower Hember: novacullte,
while, denoe masaive

novaculite,
bedded, inter-

Silurian

Higsourl Hountsin Shale

0-300

Shele, red and groen; con-
teina thin beds of chert and
oandatone

Blaylock Sandstone

0-500

Shale, black and green, intec—
bedded sandstons, medlium
grained

Polk Creesk Shald

0-175

3hale, black, graphitie, con-
taing abundant graptolites

Ordoviclan

Polk Creek Shale

0-175

Shale, black, graphitic, con=-
taing gbundant graptolites

Bigfork Chert

0-800

Chart, gray to black, loter-

bedded black llmeatone and
shale

Womble Shale

0-1,000

Shale, black, sows aandatone
and blue-black limestona

Bleékaly Sandetone

Shele, bleck end green, and
interbedded asndetona, asdium

grained
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Yield small quantities of
watar to wells in the
weathered tonea in the out-
crop éreas. Host wells
yleld leas than 10 galiona
par mlnute, but yielda aa
high as 72 gallons per
tinuta have been repofted.




The geologic units that underlie the Coastal Plain province of the study
area range in age from Tertiary to Quaternary (fig. 4-2). "They 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 moat productive aquifer in the study area.
The Sparta Sand of Tertlary age, which i3 part of the older sequence of beds
underlying the Coastal Plain province, 15 also a highly productive unit in
the study area as well as in much of the southeastern part of the State..
Other Tertiary-age units, including the Cockfield Formation and the Midway
Group, are of local significance. More detalled information describing the
geologic units of the Coastal Plain is summarized in the stratigraphic column

in table 4-3.
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Table 4~).-—Cenexalized stratigraphic column of the study ares in tha Cosatal Plain phyafographic province

{modified from Xletn snd otherm, 1950; Tercy and others, 197%; and Petevssn and others, 19R5)

Thickness
Erathen Syatem Geologle unit in feat Descrlption Water-besring chatacreriotics
funternary Alluvium and tecrcace dapoaita| 0-130 Cravel at the bese grading up- |Yields up to 2,500 gallona

ward to sand, silt and clay

per minute

Terttiacy

Jachean Croup 0-31a0 Clay with aome fine asnd ond Poea not yleld water
slle
Cochfinld Yarmstlion 0-173% Jand, [ine, lignitlc, Commonly ylelds leas than 100
carboracecur gallona per wminute bdut can
yleld vp to 730 galtone per
uinute
Cook Hopuntrln Formatiom 0~-150 Cley, carbonaceops vith ientzes |Does not yleld waoter
of fins sand
Bparts Sand 0500 9snd, clay, sad plit, fine Commonly ylelde 1,000 gallons
grained nesr top to cosree per sinute to wells. Yield
grelned st the bottow teom some wolla mnay exceed
1,900 gallone per minute
Cana Aivar Formstion 0-500 Clay, esnd, and alle Source of water only In or
rear lta outcrop ares.
Yielde up to 35 gollonna
er minute.
Carrlzo Sord 0-200 gand, fine to medlum Generally yielde Less than
350 gallons per minute
Witcox Croup 0-800 Sand srd clay interbedded Cowsonly vlelds over 30
gallone pet elnute
Midway Group 0-5090 Clay vith soae sllt and lime Yields water in outcrop sres

Cretaceovs

Sand, calcareous, ond gleuco-
ritle, with thia beds of clay
snd lime

Deozs rot yleld potable unter
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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 Englneers into the - Arkansas River basin-report; one of eight River
Basin Reports to be publigshed as a component of the 1986 Arkansas State Water
Plan.

The purposé of this report i3 to (1) describe the general geocloglc and
hydrologic characteristics of the basin, (2) describe the significant water-
bearing units in more detall, and (3) examine specific ground-water problems
and potential problems.

The gstudy area includes all of the Arkansas River basin., For
convenience, water-ugse figures were assembled by county for the l5=county
area shown in figure 4-3. This l5=county area does not correspond exactly to
the study area.

The general physiographic and geologic characteristics of the study area
including topography, geologie structure, and lithologiles present are described
in this report. In addition the general hydrologic characteristics of the
study area including ground-water avallability, ground-water ugse, and ground-
water quality ara described. Sevaral regionally important water-bearing
units are degceribed in more detail. Thesa 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 availabllity
and quality of water from each of thase units are discussed in detail. Ground-
water availabiliry anig quality problems in the study area are also described

in detail.
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GENERAL HYDROLOGY OF THE STUDY AREA

Ground water 1is available from nearly all of the geologic units in thé
study area. However, many of the units do not yield enough water evan for
domestic use. Others, such as surficial rock units generally are marginally
acceptable as sources of wéter, but are important because they are readily
accessible and usual%y are the only available source of ground water.

Ground-water withdrawals (Holland, 1987) in the 15-county area approxi-
mating the study area totaled 257 million gallons per day (ﬁgal/d) in 1985
(table 4-4), which represented 7 percent of rthe ground water withdrawn from
all aquifers statewide. Over 70 percent of the water withdrawn in the 15-
county area was f?om wells tapping Quaternary deposits and the Sparta Sand
in gsouthern 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 depositg
in the Arkansas River Valley betwasen Fort Smith and Little Rock, Ground—water
withdréwals from all aquifers in the 15=county area peaked in 1980 and declined

between 1980 and 1985 (fig. 4=4).

108



Table 4 4.--Withdrawals of ground water from aquifers in the
study area in 1985

[from Holland, 1987; withdrawals in million gallons per day)

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 15-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

.i:to.theArkansas River upstream-from:Little.Rock. The next largest use category

was rural use with more than 15 parcent (4l Mgal/d) of the lS5-county area
total. Self-supplied.industry and public supply accounted for the remainder
of the pumpage, most of which was in Jefferson County. Fluctuations in
pumpage 1in eaéﬂ‘of these categories over the past 25 years are shown in
figure 4~5. A more detailed breakdown of water use in the l3=county area by
county and use category 1s contained in table 4-5.

In the Ozark Flateaus, ground—water quality in both the surficial and
“+_gubgurface  rock -units 1s. 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
wihtout treatment for rural, domestic, and some industrial purposes; but
requires softening to be used for municipal supplies and most industrial
purposes. High nitrate concentrations, indicating contamination from septic
tanks and barnyard wastes, are common local problems in the Ozark Plateaus.

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

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

- these unics is generally hard and high in iron. In gome arasas water from the

" .osurficial uniecs is slightly saline, while in other areas, high nitrate concen-

.trations can be a problem in shallow wells.
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Table 4-5.--Cround-watme withdrowals from ths grudy ares between K960 and 1983

IRfthdcavwale in million gallons per deyl

Public aupply

Self-pupplied induatgy®

County b1960 <1965 dig70 1975 fiomo 81985 - bi9eo  c1965 d1970 *1975 Fieso s198s
Benton 0.89 2.36 2.00 1.78 0.4 0.43 2.10 0.1r 0.0 0.70 0.1% 0.54
Convay 53 1,02 1.07  1.29 1,39 1.12 .22 .02 5.40 5,02 06,08
Crawford 0 0 0 -— - — .78 0 .01 — .03 .03
Faulkner Q .02 .09 .32 .84 .82 A0 0 .01 0 .03 —
Franklin .15 .52 1,26 = -— — 06,02 .07 223 19,22
Jefferson — -5.40  7.83 8,86 11.63- 10.97 —  38.96 51.23 44.83 45.55 30.98
Johnson 0 .04 0 - - — .22 .01 .02 .03 A0 .10
Logan ] .04 o1l L5 .10 09 ] .01 16 .01 .04 .06
Perry 0 03,05 .07 .10 .10 02 0 03 .02 .02 15
Pope .12 .21 IS S 1. T— — .52 .05 .02 .04 .47 .21
Pulaeki 2.20 317 376 4.19  3.38 1.8l 6.7 2,98 1,63 1,50 1,74 .66
Scatt 0 0 01 - — — 0 0 .01 .01 .01 .01
Sebaatlan .03 .08 .10 .08 .09 13 0 ] .05 .04 05 .07
Washington .92 25 L1300 W 202 .;m 0 0 .01 .02 .03 L5
Yell W20 74 .98 .56 .93 93 04 .03 L0346 1,26 1.4
Tatal 5.04 13,88 17.84 1B,04 1B.91 16.42 10.77 42,19 58.98 52,91 49.63 34,58
Bural Irrlg!:lanh
County bl960 clgses digro e1975 figeo #1985 bigpo ¢1965 d1970 €1975 flemo 8198
Benton 2,11 .87 2.78 3.47 4.42 5.79 0 0.77 0.91 5. 54 0.61 -_—
Conbay 54 80 B6 1,02 1,23 1LY 0,14+ 100 1.5 143 3,50 L&
Cravford L6076 1,02 0 L0877 1.537 1,90 - o L.08  Ll.6h-- .77  3.90° 3.68-
Paulknes 72 88 1,33 L.F4 2,00 2.59 510 1.84 L2300 .8y, 29
Frankiia .46 49 L739 1.05 .83 1.20 0 .22 .07 - 1.13 .32
Jetfergon - -« - —  J.28 - .33 ,BA W60 By 76 — 41,25 $0.B7 106.27 154.86 123,56
Johnaon - L35 L4 .68 .94 .18 1,43 0 L49 L93 19 2,59 2,43
Legan 213 o T5 -9 1.29 1.52 . (.60 04 1 A7 .18 .93 1.5t
Perry .25 .26 .42 .52 .59 .73 0 [} 1.7% .25 1 —_
Pope 1.27 70 1,32 1,63 218 2.64 0 .60 .00 2.8l 2.57 3.88
Pulpaki .34 L35 2,45 2,14 5.91 5,78 5,37 6.45 10.92 15.5% 24.55 22,19
Scott L35 a2 .62 .82 1,09 .22 0 0 02— — —
Sebsatlan .36 .62 L83 2,81 1,23 LW 0 .21 04 .01 .61 1.03
Maahlington 2,95 1,93 311 3,9 4,72 5,50 0 .26 17 s .97 —
Yell .91 .69 1,06  1.52 .61 1.59 .24 LG0 1.44 96 2.38 .62
Total 12.14 12,00 19.29 24.59 30.60 &1.40 6.70 52.94 73.59 138,45 202.0 164.35
Total
Councy b1ge0 1965 dig70 €1975 Cf1980 E1985
Benton 5,10 5,11 5,99 11,69 5.61 6,76
Convay 1.43  2.65 8.89 8.52 6.l18 4,32
CravEord 1.3  1.78  2.67 1.81 5.46 5.6l
Paulkner 1.73 .90 3,27 2,29 130 170
Pranklln W65 1.25 2150 1.28 2,05 174
Jefferson —  86.89 111,26 160,80 212.5 172,27
Johnaon 77 L00 1.6) 2,16 3.87  3.96
Logan -7 =96 1.67 - 1.63 2.59  13.26
Pecry .27 .28 2,21 .86 .72 .98
Pope 1.91 L. 56 2.79 4,91 5.22 6.73
Pulagkl 14,66 12,95 1B.76 23.42 235.58 J0.44
dcott L35 .42 .66 .83 L.06 .23
Sebgatlan .19 L9t .82 2.54 1.98  2.60
Uashington 3.87  2.84 242 .75 8.7 5,67
Yell 1.29 1.84 2. 51 .50 6. 14 7.48
Total 34,65 121.01 169.70 233.99 301.14 256,75

T At A oe

lncludes fuel-electclc power
Stephengd and Halbgrg, 1961
Halberg mnd Stephens, 1966

Halberg, 1972
Halberg, 1977

Helland and Lugwig, 1981

Hollend, 1987

Includes {ish and minnow farme, wildlife improvementas, and netfonal fiegh hatcheriew
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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 watar.
In most cases, ground water from the 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 ths
U.5. 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 Nationsl

?rimary Standards to set State standards for public water supply systems.
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[Values are means; °C

Table 4—-6.—Ground-water quality of geologic units

= degrees Celsius; pcu = platinum-cobalt units; mg/L =

milligrams per liter;

we/L = mlcrograms per liter; LS = microslemens per centimeter at 25 degrees Celsius]
- Total Dis- Dis- Dig-
Specific Bicar-  Carbo- Carbonate hard~ solved solved solved
Geologic Temperature Color conductance pH bonate nate hardness ness calcium magnesium iron
unit (°C) (peu) ( ¥8) (mg/TL (mg/L  (wg/L as (mg/L (mg/L  (mg/L  ( ug/L
. as HCO3) as COp) CaC03) as CaC03) as Ca) as Mg) as Fe)
(00010} {00080) (00095) (00400} (00440) (004645) (O0410) (0090G) (00%L5) (00925) (G1046)
Quaternary
deposits 17.3 5.0 592 7.8 254 4 201 247 70.6 17.3 2204
Sparta Sand 24.6 9.0 142 7.2 56 0 A 27 7.5 2.1 bg4e
Surficial Rocks 18,8 9.0 526 702 178 5 138 127 23.4 14.1 Cglh
Subsurface Rocks 18.9 6.0 508 7.9 195 0 175 148 36.3 13.9 451
Dis- Sodium Dis- Dis— Dig~ Dis- Dig-- Dig-
solved abserp- solved solved solved solved solved Dissolved solved
Geologic sodium tion potassium chloride sulfate fluoride silica solids nitrate
unit {mg/1. ratio (mg/L {mg/L  (mg/L {mg/L  {mg/L (mg/L residue (mg/L
as Na) as K) as €1) as 504) as F) a3 S103) at 180 °C) as N)
{00930) (00931} (00935) {00940) (80945) (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 l.1 3.8 3.8 7.3 .10 14.2 80.8 .01
Surficial Rocks 351.0 4o 3.1 44.5 45.5 .23 11.4 284.3 1.06
Subsurface Rocks 28.3 1.2 2.5 15.3 12.1 <43 7.1 196.9 4.06
4 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!

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

Maximum
Constituent concentration
Arsenlc————————rm e ——— - —====0.05
Bariunm - ————— e ———————— —1
Cadmium - e e e e e e 0.010
Chromlup————===——— e e e e ——— 0.05
Lead -—= —-—— e e e 0.05
e e E T e 0.002
Nitrate (as N) e e e e e e e et e e 10
Selenlum==——rmm e e e e e e e e e e e . 0.01
Silver—-—---—- e e o e e e e 0.05
Fluoride---- T et 4.0
Turbidity———~--=- e 1.5 tu
Coliform bacteria=—=—=m—m———————— e e mem LT 1/100 gL (mean)
Endrinemem— e e e e e e e e e e e e e 0.0002
Lindane======cmmm e e e e e =0, 004
Methoxychlor—=——mm e e e e e e 0.1
Toxaphene—--—- e e e ~~=0,005
2 =D e e e e — -—- - 0.1
2,4,5-TP (sllvex)=——w- — —e— e e—e———(, 01

Total trihalomethanes [The sum of the concentrations of
bromodichloromethane, dicromochloromethane, tribromomethane
(bromoform) and trichloromethane (chloroform))—=~—mm=————————a—- 0.10

Radionuclides:

Radium 226 and 228 (combined)-——- e e 5 pCi/L
Gross alpha particle activity——=———m——mmm—rmrmm o —15 pCi/L
Gross beta particle activity—=—m———r———wrrmmre———————e 4 mrem/year

1U.5. Enviroamental Protection Agency, 1986a
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Table 4=-8.--National secondary drinking-water regulationsl

[Data In milligrams per liter unless otherwise specifled]

Maximum
Constituent level
Chloride — e s T e e 250
COL O = mom o m omom mcormm cor  c c me  mm r  m r 15 color unlts
Copper = —-—— 1
Corrosivityremmomcmrensosescan s e e Noncorrosive
Dissolved solids—~=~ -— e e e 500
Foaming agents=—=- - ——— —=0.5
Iron - e e e e i e e 300 1g/L
Manganese e i i 0.05
Odor—=—=- - 3 (threshold odor number)
pH - —_— e e e e 6.5-B.5 units
Sulfate - - e e e —=—250
L D e e e e e e e e e e e e e 5

IModified from U.S. Environmental Protection Agency, 19860
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SIGRIFICANT WATER-BEARING UNITS

Subsurface Rock Units

Geology

Cambrian and Ordovician units, consisting primarily of dolomite and
sandstcne, outcrop in southern Missouri and dip te the south into Arkansas
where they are present only in the subsurface. They underlie the QOzark
Plateaus province where they are sources of ground water. The Gunter Sand-
stone, which 13 the basal member of the Gasconade Formation, and the Roubidoux
Formation are the most regionally significant water-bearing units present in
the section. The Gunter Sandstone ranges from 20 to 100 ft in thickness
(fig. 4-6) and 13 composed of dolomitic sandstone. The Roubidoux Formation 1s
about 900 ft below land surface at the Arkansas-Missourl State line and
ranges from F]O to 450 fr 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 lle saveral
hundred feet below the Gunter Sandstone and are essentially untapped in the

study area.
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Hydrology

Most of the water withdrawn from the subsurface rock units is from the
Gunter Sandstone. Well ylelds from the Gunter average more than 200 gal/min,
with local ylelds 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 -

. ft 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 varlations in pumpage and do not represent long-
term trends.

we. - 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 18 well within the
established drinking water standards (tables 4-7 and 4-8) withlthe exception of
high irom and anitrate 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 Washingtom Counties:,

but the water becomes mineralized and is unusable to the south.

121



Table 4-9,-—Subsurface rock units ground-water quality

[No. = number; °C = degrees Celsius; pcu = platinum—cobalt units; mg/L =
/L = micrograms per liter;

milligrams per liter;
¥ = microsiemens per centimeter at 25 degrees Celsius]

ZZ1

‘ Total Dig- Dis=-
Specific Bicar- Carbo— Carbonate hard- solved solved
County Temperature Color «conductance pH bonate nate hardness ness calcium magnesium
(°c) (pcu) ( 18) (mg/L (mg/L  (mg/L as (mg/L {mg/L (mg/L
as HCO3) as C03) CaCOy) as CaCO03) as Ca) as Mg)
(00010) {00080) (00095} (00400} (004403 (00445) (00410} (00900} (009153 (00925)
Benton No. samples 4 11 8 9 7 7 9 1t 9 9
Minimum 17.0 0 332 7.4 200 0 166 110 25.0 6.6
Maximum 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
Washington No. samples 0 1 3 3 3 3 2 3 3 3
Miniaum — 1 459 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
Dis- Dis— Sodium Dis~ Dis- Dis~— Dis— Dig— Dis-
solved golved absorp- solved solved solved golved solved Dissolved solved
County iron godium tion notassium chloride sulfate fluoride silica solids nitrate
( w/L (mg/L ratio (mg/L (mg/L  {(mg/L (ng/L  (mg/L {(mg/L residue (mg/L
‘as Fe) as Na) as X) as Cl) as $04) as F) as S5103) at 180 °C) as N)
(01046) (00930) (00931) (00%35) (00940} (00945) (00950) (00955) - (70300) (00618)
Benton No. samples 8 8 7 7 10 11 1 8 7 7
Minimum 0 5.0 0.2 0.4 3.4 7 0.10 1.7 184 0.00
Maximum 3,000 38.0 2.0 3.7 24,0 39 «95 9.3 225 28,00
Mean 507 18.3 7 2.3 10.0 13. +36 6.9 203 4.63
Washington HNo. samples ! 2 2 2 3 3 1 1 2 1
Minimum 0 55.0 2.0 2.8 5.8 6. 1.20 8.8 33 0.05
Maximum 0 82.0 4.0 3.2 49.0 11. 1.20 8.8 257 0.05
Mean 0 68.5 3.0 3.0 32.9 8 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 lithologles are
represented, but sandstone and shale are the most common. These units crop
out along an east-west trending synclinorium, whose axls runs approximately
along the Arkansas River in western Arkansas, and north of the Arkansas River
in central Arkansas, Consequently, the oldest Paleozolc units crop out to
the north in the Ozark Plateaus and along the southern boundary of the study
area in the Ovachita Mountains, while younger Paleozolc rocks crop out in

the Arkansas Valley.
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Hydrology

Ground 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 numercus near the surface,
consequently, the quantity of avallable ground water generally decreases with
depth {(Lamonds, 1972). Wells in these units are generally iess than 300 ft
deep and yield less than 10 gal/min. The yield of a well depends on the
nunber 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 wvalleys {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 bilcarbonate
water. The quality of this water 1s as varlable as the lithologles, but the
water 18 generally suitable for most uses, Local concentrations of disselved
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 13 well within the limits established for
drinking water {tables 4-7 and 4-8). Additional quality data are summarized in

table 4-10.
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Table 4~10,—Burficial rock units ground—wster quality

[Re. = number; °C = degrees Cetslus; pcu = pletinum—cobelt unice; eg/t ~ ailifgrame per Liter;
wg/L = micrograms per Liter; 3 = microslemens per centimeter st 25 degrees Celwiuve]

. Total Dia- Die-
. Specliic Blcer— Carbo— Carbonate hard- solved wmolved

County Tempersture Color conductence pH  bonate neta hgrdness nees calclum magnesius
(*c) {pcu) { 18} (og/L (eg/L . (og/L me (mg/L s¢ (mg/L (mg/L

¢ ACDj) aa CO3) CeCOy) Ca CO3} a#e Ca) an Mg)
(00010) {00080}  {00095) (00400) {00440} (00445) (00410)  (00900) (009153 (00923)

Benton Ho. samples 1 h | h | 3 L] h | h | L] h | 3
Hinimum 16.0 5 99 7.1 180 0 154 160 61.0 1.3
Maximum i8.5 5 1z 7.7 110 0 171 180 65.0 4.7
Mecan 17.3 5 12 7.5 197 0 161 170 63.0 3,1
Conway Ho. samples 1 2 5 5 3 h h 3 2 2
Hinimum 18.5 3 236 6.0 28 0 23 1 8.4 2.8
Haxlmum 8.5 8 602 8.1 110 0 %0 120 1%.0 8.3
Mean 18.5 ! 364 1.1l 59 0 b9 78 13.7 5.6
Crawford Ho. aemples 3 2 & [ 6 [ [] 6 6 [
Hinlous 18.5 5 60 5.8 12 0 19 15 1.7 2.5
Max lmum 19.5 65 1,080 7.4 700 0 59 320 60.0 4].0
Maan 18.8 15 290 6.6 151 0 3% 86 16.8 t0. 6
Faulkner Ho. eanmples 6 5 7 8 9 8 7 9 ? 7
HMinimum t5.5 0 263 6.3 13 0 27 a0 21.0 11.0
Haximum 22.0 8 1,210 8.1 310 15 212 330 65.0 34.0
Hean 13.0 [] 616 1.1 246 2 189 186 9.1 21.6
Franklin HNo. ssmplems 6 8 12 L2 12 12 3 12 Il 1L
Hinlmum 15.0 5 64 6.7 19 0 23 3 0.9 0.1
Heximum 22.0 ¥4 283 8.8 520 460 171 280 14,0 24.0
Hean 18.0 7 495 7.8 239 19 94 0 18.6 6.8
Johnson Ho. samples 3 2 ] ] & ] o} & 2 z
Hinlmum 18.0 ! 54 6.1 12 0 - 17 4.7 1.2
Hex lmum 21.0 6 1,560 8.4 340 & —-— 420 62.0 45.0
HMeen 19.0 4 854 1.5 213 1 -_— 282 33.4 23.t
Logan Ho., paoplea 5 8 Lo 10 9 9 3 9 1} 8
Hinimum 15.5 3 ) ) 5.9 ? 0 8% [ 1.2 0.2
Haxlmum 23.0 23 899 8.0 a00 0 330 200 39.0 26.0
Maan 18.9 9 381 7.1 153 0 180 ) 14.5 6.2
Perry Ho. amemplas 6 5 6 6 6 6 6 6 6 6
Hinimum 16.5 3 59 6.2 8 0 ! 13 2.1 2.0
Hax Lmum 21.0 20 804 8.2 5t0 0 417 270 45,0 3%.0
Mean 18.9 9 256 1.2 126 L] 103 LI 14.9 11.5
Pope Ro. semples L] 8 8 7 8 8 1 8 8 8
HMlnimum 17.5 1 43 6.7 20 0 118 15 3.2 1.7
Maximum 25.0 10 612 1.4 220 0 118 190 7.0 24.0
Maan 20.4 5 244 1.0 93 0 118 80 ir.9 8.8
Pulaakl Ho. samplam [ 5 6 & 5 5 6 & 6 6
Yinlmum 14.0 1 134 6.9 bl 0 3z 46 1.1 9.7
Max Loum 18.5 ' 6 1,230 8.2 590 0 485 360 50.0  57.0
Yean 16.1 4 419 1.6 215 0 167 156 22.9 24,1
Saline Ho. sampies 0 1 0 1 1 0 | 1 1 1
Min{mum — 5 — 6.6 260 - 216 270 89.0 12.0
Haxlmum -— 5 - 6.6 260 -— 216 210 89.0 12.0
Hean — 5 - 6.6 260 _— 2té 210 89.0 12.0
Scott Ho, eamples 23 8 25 12 10 o 9 12 tL 11
Mlnimum 16.5 3 126 6.7 18 0 15 11 1.3 0.6
Haximum 24.0 35 3,050 8.1 180 0 315 190 50.0 40.0
Hean 19.6 14 8LL L6 135 0 134 110 20.6 15.6
Sebaacian Ho. gamplea ? i0 L5 15 13 13 4 14 1 13
Hiaimum 16.0 & 175 3.2 0 0 0 [ o 1.5 0.5
Harimum 19.5 45 1,400 8.5 160 20 524 410 S 46,0 8.0
Hean 17.9 t1 606 6.9 t99 2 115 134 25.4 1.4
Van Bucren Ho. dsmples L i 1 1 L 1 L L L 1
Miaimum 16.5 5 L,840 8.0 980 0 804 1,100 95,0 210.0
Maximum 16.5 5 1,840 8.0 980 o] 804 1,100 95.0 210.0
Hean 16.5 3 1,840 8.0 980 0 304 1,100 9s5.0 210.0
Washington No. aamples 0 0 4 4 4 4 ) 3 3 3
Hinleum —_ —— a0 5.8 z 0 13 25 4.8 1.9
Haxlimum — — 364 1.1 32 0 25 31 6.8 4.6
Hean — — 160 6.2 23 0 24 27 5.5 3.2
White Ra. asmples L l 1 1 I 1 1 1 t |
Hinimum 0.0 3 %17 6.3 44 0 k1 37 7.9 4.3
Haximum 20.0 3 154 6.3 44 0 35 37 1.9 4.3
Hean 20.0 3 154 6.3 44 0 36 a7 7.9 5.3
Yell ¥o. samplea k| 5 1] o 10 1o 7 1o 8 8
Hlaipum 18.0 5 101 5.7 17 0 54 4 1.4 0.0
Haxloum 20.0 45 1,150 8.2 Je0 0 214 410 T e
Hesn 19.0 14 478 7.4 187 1 104 131 19.2 105



Table &-10.—Surficisl rock unite ground-wsrer guslity--Continued

Dig~ Disg~ Sodium bis~ Dle- Dla= Din- Dis—-

Dila~
solved solved abhsorp— osolved solved oolved esolved solved TDisaclved solved
County iron sodiuvm tion potawsfum chloride sulfare flugrlde allies solide nicrate
{ w/L) (mg/L * vario (mg/L, (mg/L  (mg/L (mg/L  (mg/L  (mg/L resldue (mg/L
o Fe) a5 Na) as X) as Gl) as 304) s P) ass 5103) at 180° ©) as N)
- {01046) (00930) (00931} (009353} (00940} {009453) (00950) (00955} (70300) (00618)
Benton Wo. samples 3 3 3 3} 3 1 ] 3 b 3
Minfmus 0 2.5 0.1 0.8 2.5 2.8 0,30 5.1 18] 0.18
Haxlmom 10 3.0 ol 1.0 LS 15.0 1.20 6.5 208 1.00
Hean ! 2.7 .1 .9 2.4 8.7 73 5.8 194 A7
Conway Ho. samplea 2 3 3 3 & h ] 2 ) 2 ]
Hiniaum 1} 21.0 2.0 2.2 256.0 6.2 0.20 5.7 24 1.80
Haxlmum ] 63.0 3.0 11.9 150.0 22.0 <3 6.3 126 3.40
Haan 0 40.7 2.} 1.2 §7.0 16,7 «25 6.0 75 2,57
Craviord Wo. ssaplaa 5 6 6 6 [] B 6 6 5 5
Hinimus 0 3.2 0.1 0.9 2.3 2.4 0.00 1.5 Kk 0.02
Haximum 150 130.0 4,0 4,8 20.0 42.0 <20 18.0 581 1.10
Hesn 34 0.6 1.t 1.8 1.0 12,3 07 1.2 206 62
Faulkner No. samplen 4 ? T H 9 9 1 7 5 5
Hlnlaus 0 15.0 0.7 1.0 2.5 6.4 0.10 5.8 192 0.00
Harimum 1,400 150.0 5.0 3.2 180.0 120.0 &0 22.0 790 .16
Hean 280 59.6 2.0 1.8 49.4 35.1 -1 5.3 418 .09
Franklln No. samples 11 q q 8 12 12 3 k| ] !
Hlnlmum 0 5.7 0.5 1.2 1.8 0.2 0.10 a.5 55 0.00
Haxlmum 6,000 220.0 55.0 4.9 50.0 170.0 +20 20,0 630 .34
Hean B&9 122.0 £5.7 Yol 19.5 1647 .17 13,5 ar W12
Johnaon No. sgmples k| 2 2 2 ] 4 2 2 2 0
Hlnimum 0 1.4 0.2 0.9 1.0 9.0 0.10° 3.h - h¥] —
Haximum 200 33.0 .a 2.0 140.0 170.0 230 6.9 478 -—
Hesn 67 17.2 -5 1.5 123.1 §1.3 +20 5.2 255 -
Logan No. esamples 5 8 8 | to 9 L] -] [ 1
Hinlaua 0 0.8 0.1 . 0.6 L5 1.0 0.10 0.3 19 0.00
Haximun 10 210.0 49.0 24.0 100.0 120.0 1.00  1l.0 512 1,20
Hean 16 52.8 Toh 5.2 20.9 Y. 1 -n 5.6 221 43
Terry No. mamplea 1 ] ] ] 6 & 2 4 4 &
Hinimum 0 .1 0.4 0,7 3.0 2.8 0.10 5.2 49 0.00
Hexlaum 0 95,0 }.0 1.0 5.0 340,0 .60 . 343 6.80
Hesn 0 23,6 .0 2.3 11.7 95.2 33 114 204 ©1.57
Pope Np. osmples B [ 6 [ B B B 8 8 1
Hinigum Q 1.1 0.1 0.2 1.2 0.4 0.00 6.8 » 1.90
Maxtoum 80 49.0 2.0 1.6 56.0 150.0 .50 19,0 aes 1.90
Hean 15 24,4 I.1 1.8 13.0 23.6 .19 11.8 t&0 1.90
Fulaaskl Ko, samples § ] ] ] [] 3 ;] 5 3 5
Hinisuw 0 3.4 0.2 0.1 1.3 2.4 0.10 1-1 90 0.00
Haxlaum 47 150.0 3.0 1.4 78.0 .0 <10 14.0 a1e .99
Mesn 12 32.2 .8 1.4 24.7 20.7 .18 6.6 281 .28
Saline Ko. samples 1 1 1 0 1 1 1 0 1 0
Minimus 620 4.1 0.1 — 6.5 T4.0 0.08 - 34l -
Haxloum 620 4,2 .1 — 6.5 4.0 .00~ 3t -
Hean 520 4.2 o1 - 6.3 14.0 .08 — 341 -
Scotr Ho. asmples 4 11 12 11 25 12 12 h] 1t 9
Hinious 0 12,0 0.4 0.5 6.0 2.8 0,00 9.7 10 0.00
Maxlmum 9,600 £79.0 2390 14,0 500.0 130.0 JJO0 2.0 581 7.70
Mean 3,164 50.8 3.2 4.2 98.4 33.1 «22 17-9 240 1.62
Sebsstian Wo. asamples 11 13 13 13 15 13 ] 6 13 2
Mlrlmus 0 6.2 0.3 0.9 2.1 3.4 0.10 7.3 163 0.09
Haxlmum 32,000 280.0 53.0 9.0 160.0 300.0 J0 24.0 746 2.10
Henn 2,953 66.9 6.7 3l 37.3 91.4 .33 12.8 n 1.05
Ven Buren FNo. samples 1 1 | 1 | 1 1 1 1 i
Hinimua o] 53.0 0.t 6.0 ioo.0 260 0-40 5.6 1,450 0.00
Maxtaus o 53.0 .7 6.0 [40.0 260 40 5.6 1,430 .00
Maan 0 53.0 .7 6.0 100,0 280 &0 5.6 1,450 .00
Waghington Ho. aamples 0 3 3 3 4 ] 3 3 3 2
Hintous — 12 0.3 0.7 3.5 1.7 .0.00  12.0 &8 0.34
Haxlmum - 4.2 .3 1.6 51.0 8.0 .00 21.0 56 » 34
Haan - 2.7 .3 1.1 16. 3.9 .00 17.0 33 L]
Whice Ho. samples 1 | t 1 1 1 1 1 1 1
Hlnimus 0 9.4 0.7 0.8 9.5 3.6 0.10 13,0 1.0 0.68
Maxlmun 0 9.4 .7 .8 5.5 5.6 .0 13,0 7.0 +68
Mean ] 9.4 - .8 9.5 5.6 10 130 7.0 68
Yell No. #amples 5 [} 8 ] 10 10 7 5 [} T
Mlnloua 0 3.0 0.2 0.5 2.0 0.6 0.00 8.2 17% 0.09
Max lmum 80 140.0 17,0 5.7 100.¢ 240.0 .60 23.0 ar0 7.20
Hean 20 51.5 7.1 4.2 il 531 .26 14.2 350 1.99



SEarta Sand

Geology

The Sparta Sand, of Tertiary age, is the middle sand in the Claiborne
«=-Group: It 1s underlaim by the. Cane River Formation.and overlain. by.the.Cook ...
-Mountain Formation, both of which are confining units. The Sparta Sand sub-
crops beneath Quaternary deposits in eastern Pulasgkl and western Lonoke Coun-

ties and 1s exposed at the surface in a thin band in southwestern Pulaski
and in Saline Counties (fig. 4-8). It dips gently to the southeast and is
more 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
vielnity 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 outerop, leakage through Quaternary deposits where it subcrops and leakage
through 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) {1llus~-
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
the last 31 years (fig. 4-10), but water levels have shown a net increase in
~xrthe last 5 .years.  Water :levels-near:Pine: Bluff are currently (1987) approxi-- -
mately 250 ft below land. surface (40 ft bhelow 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 afrer
increasing for the previous 15 years. Over 35 percent of the withdrawals made

statewlide . from the Sparta Sand were in Jefferson and Pulaski Counties,

Withdrawals from the Sparta aquifer

[Withdrawals in million gallons per day; from Holland, 1987]

County 1965 1970 1975 1980 1985
Jefferson 44,36 59.30 53.82 71.13 54.44
Pulaski - <16 » 20 .30 .85

Total 44,36 59.46 54.02 71.43 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
c-..unit in.the- study area, and.1s suitable for most. uses without treatment.

Water—quality data for wells in the Sparta Sand are summarized Iin table 4-11.
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Table 4-11.—>Sparta Sand ground-water quality

[No., = number; °C = degrees Celsius; pcu = platinum-cobalt units; mg/L = milligrams per liter;
vg/L = micrograms per lirer; 1S microslemens per centimeter at 25 degrees Celsiug]

n

Total Dis- Dis-
Specific Bicar- Carbo— <Carbonate hard-= solved solved
County Temperature Color conductance pH bonate nate hardness ness calcium magnesium
(°C) (pcu) ( 8) (mg/L (mg/L (mg/L as (mg/L (mg/L  (mg/L

as HCO3) as CO3 CaCO3) as CaCO3) as Ca) as Mg)
(00010) (00080) (00095) (00400) (00440) (00445) (00410)  (00900) (00915) (00925)

Jefferson 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
Pulaskl No. samples 0 0 0 0 0 0 0 0 0 0
Minlmum -_ — — — - —_ - — —-_— —
Maximum - — — — — - - — - —_
Mean -— -— — — — — -— - — -
Dig—- Dig- Sodium Dis—- Dis— Dis— Dis-— Dis=- Dig-
solved solved absorp— solved solved solved solved soclved Dissoclved solved
County iron socdium tion potassium chloride sulfate fluoride silica solids nitrate
( /L (ng/L ratio {mg/L {mg/L (mg/L (mg/L (mg/L (ng/L residue (mg/L
as Fe) as Na) as K) as Cl) as S04) aa F) as 5i09) at 180 °C) as N)
(01046) (00930) (00931) (00935) (00940) (00945) (00950) (00955) (70300) (00618)
Jefferson No. samples 19 17 17 17 19 17 14 17 17 15
Minimum 30 646 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 ag46 12.3 1.1 3.8 3.9 7.3 .1 14,2 81 0l
Pulaski No. samples 0 6] 0 0 1 0 0 0 6] 6]
Minimum - - o _ 2.5 - —_ - -— —
Max{imum —-— -_ —_ - 2.5 — — - - -
Mean - - - —_ 2.5 - — —_ - -

4 Median value is 100



Quaternary Deposits

Geoclogy

‘Quaternary deposits underlie the flood plain of the Arkansas River
-+between -Fort Smith and Little Rock and from the Arkansas River east :to the-
~-gtudy 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 (Xlein-and

others, [950; Cordova, [963).
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Hydrology

Recharge to Quaternary deposits 1s primarily by downward percolation of
precipitation and by seepage of water from the Arkansas River. Average well
ylelds 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 the 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 ar 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 ylelds. 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 Plaln have been Iinfluenced 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 {n figure 4-l1.
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Water use from Quaternary deposits in the study area in 1985 totaled
178.18 Mgal/d, accounting for only 5 percent of the statewide total from
these deposits. Pumpage from these deposits in Pulaskl and Jefferson Countiles
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, aftgr
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 1s for irrigation.

Water from Quaternary deposits Is of suitable quality for irrigatién and
some industrial uses., It i3 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 diséolved
golids can exceed allowable limits. Water—quality data for wells in Quaternary

depogits are summarized in table 4-13.
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Table 4~12,--Withdrawals from Quaternary deposits i

[Withdrawals in million gallons per day; from Holland, 1987]

County 1965 1970 1975 1980 1985
Conway 2,10 - 8.06 7.53 S5.44 4,19
Crawford 1.18 1,71 84 2,51 4,15
Faulkner — 1.93 .36 .53 .67
Franklin .76 1.32 .27 .24 .9
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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Table 4-1].-—{uaternary deposita ground-water quallty

[#o. = numbar; *C = degrees Celslumi pcu = platlnumcobalt unlt®; wmg/L = mllllgrame per llter;
/L = micrograms -per Llter; S = mlcroelemena per centlmeter at 25 degrees Celnius]

Total Dls- Dls-
Specific Blcar= Carbo- Carbonate’ hard- solved solved. .
County . Temperature Color conductance- 'pR bonate - nate hardness ness  calclum magnesium -
Lo (peu) { 18) (eg/L  (mg/L (mg/L a8 (mg/L - (mg/L - (mg/L

as HCO4) as COy)  CaC0y) ag CaCOy) as Ca) s8 Mg)
(00010)  (00080) (00093) (00400) (0044D) (D04AS) (00410) (00900) (00915) (060925)

Convay No. sanmples 133 13 177 128 86 .13 s B 13 13
Hlntgum 1.5 0 157 0.0 11 0 9 30 12 7.1
Maxinum 1.0 27 2,150 8.8 700 19 572 690 180 48.0
Hena 17.2 7 576 7.8 328 ! 243 311 90 22,5
Crawford Mo. samplea 80 i5 187 147 92 93 11 14% 28 25
Hinloum 15.0 2 243 6.8 0 0 126 49 13 4,0
Hax laum .5 10 1,230 9.3 5% 430 hr):] 540 430 70.0
Hean ir.2 b 541 8.0 a7 10 285 296 1% ] 20.9
Faulkner No. damplea 22 s 32 22 15 13 5 15 3 5
Minioum 14.5 4 227 7.0 a4 0 36 T4 54 9.0
Haximum 2.3 5 937 B.5 560 8 264 430 130 32.0
Heen 16.9 4 354 7.8 37z 1 172 291 80 i8.0
Franklln  Ha. aemplea 294 51 3 n 68 67 0 71 63 6)
Minloum 0.0 0 102 6.0 19 0 — 26 4 3.0
Haximums 26.5 1L 44,100 8.2 350 26 _— 1,100 170 23.0
Hean 17.1 k) ap0 7.2 168 0 - 192 49 12.2
Jelferson Ho. saaples 1] [} 33 15 35 k11 i 35 8" 8
Minlmum 16,0 5 280 5.7 [ ] h] 14 8 F )
Haximum 19.0 to 1,150 8.3 560 26 462 570 160 39.0
Haan 18.0 7 3710 1.7 67 2 211 236 74 20.3
Jahngon Ho. samples H 0 u, 21 10 [ 4 21 h] h]
Minimum 15.0 — b1 6.7 0 0 r2 140 82 19.0
Max imum 21.0 — 1,420 8.6 430 480 149 :LTi) 130 3.0
Hesn 17.1 — 679 8.0 249 133 23t 326 104 25.0
Logan Ho. samples 69 9 1ni a8 st 50 3} 54 13 3]
Hinimua 1.5 2 113 6.2 20 0 117 42 19 4.3
Haximum 20.0 8 1,750 8.5 110 18 o2 730 180 92.0
Mean 16,9 5 556 7.8 154 0 209 13 89 24.3
Lonoke Ho. samplea 1| 2 32 32 32 h it 32 2. 2
Hlnimum 17.0 3 124 6.6 80 0 73 I3 L] 9.0
Haximum 19.0 5 167 8.5 430 16 71 400 48 17.0
Hean 18.0 3 429 7.4 232 2 197 191 40 13.0
Perry Ha. samples 2 1 8 a 2 2 1 2 3 i
Hlnimum 16.0 ] 267 7.4 0 0 163 220 22 26.0
Mexlrum 16.5 4 919 8.3 450 190 363 70 100 26.0
Hean 16.3 ' 4 360 8.0 220 93 163 293 61 26.0
Pope Ho. aamples 43 6 9% 75 63 63 47 63 7 7
Minimum 14.0 4 108 6.6 i 0 25 42 47 8.8
Haximum 20.0 22 1,450 8.9 sio 25 417 310 99 31.0
Hean 17.1 8 393 7.7 195 1 174 187 55 {7.8
Pulask{ Ho. asaples 63 9 106 102 B4 83 ao B4 1L 11
Hinfmum 14.0 ki 142 6.7 14 0 15 6 36 8.6
Max lmum 30.5 12 1,200 8.9 600 L} 493 510 140 29.0
Hesn 18.9 [} 552 7.8 167 k) 227 24] a9 18,48
Sebaatisn No. ssmples 0 0 21 21 a 8 8 17 7 7
Hinfmum — —_ 362 7.0 140 0 278 13:10) a0 23.0
Haximum —_ - 2,360 8.8 1,050 aa 1,000 630 150 40.0
Hean — —— 196 8.0 491 13 424 146 101 28,4
Yell Ho. samples 20 9 195 185 185 184 170 186 32 A2
Hinigum 16.0 2 101 6.3 a 0 6 20 1 3.0
Haxlmuem 20.5 7 1,580 8.8 360 100 463 550 2] 40.0
Hean 17.8 6 490 7.9 193 k) 165 193 45 14.7
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Table 4=1),=-Quaternary deposirs ground-water quality——Continuad

Die- Dia- Sodlum Die- Ma— Dis~ ple- Dis~ pla-
aolved peolved abagrp- solved. solved aolved solved solved Diasolved solved
County iron scdlum tlon  potasalum ¢hloride aulfate flucride elllce sclide nitrate
( /L (og/L ratio (og/L (mg/L  {mg/L {og/L  (mg/L (mg/L residue {(mg/L
as Fe) a9 Na) as K). as Cl) e 504) a8 F) as 9107) at 180:-°C) as H) .
(01046) (00930) (00931) (00935) - (00940} (00945) (009303 (00955) <" {J0IQ0) - (00618)
Conway Ho, samples 60 19 24 19 176 97 4 4 13 10
Hinloum Q 3.7 0.1 0.8 1.5 0.0 0.0 0.0 138 0.02
Haxlmum 1,000 200.0 3.0 60 430.0 120.0 A0 22.0 g1 64,00
Mean 103 27.8 -] 2.4 26.5 1.9 .13 15.5 420 4.29
Cravwlord Ho. damplea 76 20 20 7 185 102 5 5 0 5
Hinimum Q 5.5 0.2 0.6 2.0 0.2 0.00 17.0 199 0. 11
Haximum 00 -~ 130.0 10.0 14,0 980,0 95.0 10 22.0 634 6,80
Hean 1o 19,7 .8 5.0 21,0 26.9 .06 19.4 irs 2.1
Faulkner No. aamples i0 7 7 H 31 16 0 0 5 3
Minlmum o] 5.4 0.2 0.6 | 0.4 _ - 214 0.07
Haximum 8o 13.0 o6 10.0 53.0 64.0 _ - 491 2.30
Hean 1N 9.4 .3 2.4 8.7 16.9 -_ - 9 .90
Franklin No. asamples 5 51 51 55 3132 67 57 53 50
Minimum Q 8.0 0.5 0.0 2.2 7.8 0.00 0.0 98 —
Heximum 60 110.0 3.0 3.4 18,000.0 58.0 «60 34,0 74) —
Hean 16 49,4 1.6 1.7 133.) 22.4 .25 3.7 iz -_
Jefferaon HNo. samples 1 1 3l 34 34 o [ B ] 7
Hinfimum 130 9.3 0.2 0.2 3.8 0.0 0.00 8.1 214 0.00
Haxlmum 230 97.0 3.0 4.7 130.0 40,0 A0 43,0 T4 .3
Mean 230 35.0 1.Tr 2.1 JB.6 J%.0 . 1] 21.4 nF 22
Johnaoa Ho. samplea 1 1 1 1 1 12 1 1 1 4
Hinleuw ki 20.0 0.5 4,1 4.0 L.0 0.10 10.0 441 0.4)
Haxlmoum 20 0.0 3 a.2 J2.0 240.0 10 20.0 441 1.40
Hesn 20 20.0 .5 6.2 15.0 76.5 .10 0.0 44] .18
Logan Ko. tamples 39 15 13 15 (RN} 58 14 L] 1] 0
Minimum 0 8.5 0.2 0.8 t.5 0.2 0.00 5.8 179 —_—
Hax i mum 8, 600 160.0 5.0 2.9 56.0 790.0 .60 30.0 1,2%0 —
Hean 299 32.4 .9 1.5 b7 0.1 .16 16.8 480 -—
Lonoke He. samples 2 25 27 27 » 10 0 0 2 6
Hinimum 80 5.3 0.2 0.8 4.0 0.0 —_— —_ 220 0.1
Hax{mum 100 34.0 2.0 2.8 Th.0 26,0 -— -_— 260 5.20
Mean 90 18.2 .6 1.7 22.7 11.] —_ — 240 1.80
Perry Ne. asmplas 4 2 1 | 8 2 0 0 1 1
Kinlnug 0 0.9 0.4 0.8 10.0 18,0 — — 545 0.23
Hox{oum 8,100 19.0 & .8 130.0 25.0 -_— —— 445 .23
Hean 2,205 10.0 Wi .8 2.9 21.5 —_ _ 445 . 2]
Pope Ho, semples 54 7 ? 7 9% 67 0 t 6 46
Minimem 0 7.1 G.) 1.0 1.1 0.2 — 34.0 199" 0.00
Hax{mun 6,200 J4.0 1.0 3. 190.0 150.0 - 4.0 220 31.00
Mean 228 11.7 .5 1.5 la.1 16.4 — 4.0 135 4.55
Pulasxi No. aeaples 56 34 32 1 103 85 6 6 i0 0
Hinimum 0 6.8 0.1 0.0 1.7 0.0 0.00 14,0 242 0.02
Haxioum 5,500 118.0 5.0 6.2 150.0 140,0 230 26.0 584 9.00
Hean 82 23.4 .7 1.6 30.0 24,7 .15 18.2 419 .78
Sebsatisn Neo. somples t F ] F 21 8 2 2 2 8
Minimum 19 T 0.2 2.9 5.5 10.0 0.10 16.0 ALk 0.00
Haximum 10 17.0 W& 4.1 210.0 240.0 .10 18.0 597 .45
Hesn 10 12.1 ) 15 ai.8 733 100 17.0° 506 .18
Yell Ho. pamplea 152 12 11 12 195 185 6 H 10 167
Hinimum 0 5.5 0.4 0.9 1.9 1.0 0.10 (19} 88 0.00
Haximua 3,800 0.0 12.0 48.0 270.0 250.0 t.20 5.0 73] §7.00
Hean 213 50.5 2.4 7.4 2.3 3.2 .30 22.7 Jao 5.4
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Future Ground Wacter Use (Corps of Engineers)

Ground water use is predicted to increase during the period 1985 to
2030. Overall ground water use 15 projected to increase 160 percent from
256.8 million gallons per day to 668.0 million gallons per day. The ground
water use category predicted to increase the greatest 1s 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 1s Self-supplied Industry category which is projfected 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 GROQUND WATER USE PROJECTIONS

Use 19851/ 20002/ 20302/

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 3/ 164,64 430.0 593

Total 256.8 463.1 668.0

1/ Holland, 1987
2/ Adapted from Arkansas Soil and Conservation Commission
data

3/ Includes Fish and Minnow Farms and Other Crops irrigation
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Public Supply use of ground water ls 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 Ilncrease use of surface water,

Self-Supplied Industry use of ground water 1s 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 exﬁénse will be distributed to all users.

Ground water use for Rural Use 1s 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 ls 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 thils 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 1s projected to
increase significantly. The source of the additional irrigation water will be

the Quaternary alluvial aquifer.
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GROUND~WATER PROBLEMS

guantitz

The most widespread ground-water problems In the study area are low yields
and poor water quality. In a large part of the_atudy area, the only source of
grbund water is the outcropping Paleozolc units, which yield less than 1O
gal/min. Such low yields are due to the naturé of the occurrence of ground
water in secondary openings with low storage capacities. Quaternary deposits
yield substantially éore water, particularly south of the Fall Line but thelr
area of use i3 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 1s 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 bacterlal contamination in shallow wells and springs
in the Interior Highlands has increased as human and animal populaticng have
increased Iin the study area. TFractures and solution channels in surficilal
rocks, particularly limestones and dolomites, are highly susceptible to con-
tamination because the ffactures allow rapid infilctration of fecal matter from
a varlety of sources including septic tanks, landfills, poultryiand cattle
operatidns, 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
gprings in the northern part of the study area. Chesney (1979) reported the
contamination of spring water at two trout hatcherlies 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 reglon of the Arkansas Valley acid water flows from at least two
abandoned underground coal mines (Potts, l987). One mine is near Huntington,
while the other is néar RHartford. Water from both these mines is flowing

into tributaries of the James Fork River.
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Cfiticai Use Areas

Critical ground-water use araas have been defined by the Arkansas Soil

and Water Conservation Commission for both water table and artesiam aquifers

using the following criteria:

1.

3.

If evan

Water table aquifers
Less than 50 percent of the thickness of the aquifer is saturated
Average annual declines of | foot or more have occurred for the
preceding S5-year period
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
The potentiometric surface is below the top of the aquifer
Average annual declines of 1| foot or more have occurred for the
preceding 5 years
Ground-water quality has been degraded or crendslindicate probable
future degradation that would render the water unusable as a drinking
water source or for the primary use of the aquifer

one of these c¢riteria 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 avallable 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 surficfal rock units under water-table conditions,.
Well yields Iin 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 1in these units.

Water {in the Sparta Sand exists under artesian conditions downdip from
its outcrop area. Water levels 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-year period. While no critical use areas exist in
the Spafta Sand because of the net rise in water levels in the past 5 years,
the 5 to 10 fr decline in water levels in the past year i3 reason for concern.

Water in Quaternary deposits exlsts under water-table conditions Iin the
study area. Available data indicate that water levels Iin most areas have
shown & net increase between 1982 and 1987 (Freiwald and Plafecan, [987).

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. Water-quality problems are
elther isolated to individual wells or are naturally occurring. Water use
from the Sparta Sand and the Quaternary deposit#, 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 critlical use areas.
POTENTIAL GROUND-WATER PROBLEMS

The potentlal for ground-water contamination exists throughout the study-
area. Potential sources of contamination include landfills, surface impound-
ments, hazardous waste pperations, 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 the surface materials.
Permeable materials that allow water to recharge aquifers will also allow
contaminants to enter the ground-water system. Filgure 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, Blg Fork Chert, and the Cockfield Formation. Zones
with medium recharge potential are outcrops of Paleozolc 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 Mountain
Formation. The greatest potential for contamination is im 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 materilals 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 Iin the study area
in 1982 (C.T. Bryant, U.S5. Geological survey, written commun., 1984),

Surface impoundments may also be considered potential hazards to ground
water. 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, 1In 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 1s expressed as a numerical rating with a low
of 1l and a2 nigh of 29. %urface impoundments with a hazard rating of 1§ or
above are shown in figure 4-12.

Additional sources of potential ground-water contaminatibn 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.

Qualicty

The major water quality problems in the Upper White River Basin are
hardness and excessive iron concentrations. These probleps 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 econemic standpeint.

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 A
COMMENTS ON THE DRAFT REPORT
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GFYRE AMLIC WATER SYSTEM SUPERVISION FROGRAM REPORT Lé
NPPENDIX S

SYSTEMS WITH A HAXIKUH DEMAND GREATER THAN BO % DF CAPACITY

REPORT OATE 0A/04/04 --- ALL DISTRICTS
WATER SYSTEM HAME  PMS 1DI HAXTHUM CAPACITY MAXTHUIH DEMAND % LIMITING FACTOR STATUS
A AN WATERWORKS 2,150,000 1,804,000 R33.0% FILTRATION PLANNTHG
AHA, AR 2000144 SURFACE
A B8zl LA YISTA P.O.A. 1,440, ¢K) 1,382,000 25.0% SOURCE-QUANTITY PLANNING
BELLA VISTN, AR 0000037 SURFACE PURLCHASED
BLYTHEVILLE WATERWORKS 5,200, 000 5,500,000 106.0% FILTRATION
BLYTREVILLE, AR 0000355  GROUMOD
V! BNl SHOALS WATER 220,000 175,000 50.0% SOURCE-QUANTITY
BILL SHOALS, AR 0000352  GROUND
i CLINTON WATERWORKS 1,800,000 1,B00,000 100.G% FILTRATION
CLINTQM, AR 0000544  SURFACE
D COMMUNITY WATER ASSOCIATION 1,000,000 1,200,000 120.0%Z FILTRATION
HIGOEM, AR Q000101 SURFACE
CONWAY CO. REGIOHAL WATER DIST 1,300,000 1,800,000 138.0%  SOURCE-QUANTITY SEE MOTE (1)
/\ 4DRRILTON, AR 0000119  GROUND )
A DECATUR WATERUORKS 11044, 000 1,004,000 96.0% FILTRATION
NECATUR, AR 0000052  GROUND & SURFACE -
/MEHNARD WATER ASSOCIATION 729, 144 789,000 108.0% SOURCE-QUANTITY
VIV ELIHTON, AR H0G0A&1  SLRFACE PURCHASED :
DEGUEEN WATER WORK 2,700,000 2,530,000 94.07 FILTRATION

DEGHIEEN, AR DOO0SA0  SURFACE

(1) New scurce has been completed. R[Raw water transmrission line and neu treatment plant are undar canstruction.



SEYA fMMUIC NATER SYSTEH SUPERVISION PROGRAH REPORT L7

SYSTEMS WITH A MAXIMM GEMAND GREATER THAN BO X OF CAPACITY

REPORT DATE 12/24/B& —- WL DISTRICTS

WATER SYSTEM HAME PUS ID& HAXTHUH CAPACITY HAXIHUH DEMAND x LIHITING FACTOR
Ei. DORNDO WATERWORKS 13:174,000 11,000,000 83.0% SDURCE-(NMANTITY
EL DORADD, RR 0000850  GROUND

A ENOLA-HOUNT VERNON WATER ASS'N 173,000 152,300 A8.GZ FILTRATION
ENOLA, HR 000049¢  GROUND
FUDORN WATERWORKS 1,000,000 840,000 94.0% CGG(HJ,,HTIDN}SEDHEHTMIDN
EUDORN, AR 0000083 GROUND
FORREST CITY WATERWORKS 5,000,000 4,300,000 36.0% FILLTRATION
FORREST £ITY, 1R 0000004  JROUND

A_ FORT SHITH WATERWORKS 37,000,000 32,900,000 89.0% FILTRATION/SOURCE
FT. SHITH, AR 0G00507  SURFACE

7 GREEH ACRES HMOBILE HOME PARK 22,000 20,000 71.04 SMIRCE-WAHIITY
FAYETTEVILLE, NR 0000677  GROWMD

A GUY WATERWORKS 70,000 59,000 £9.0X  SOURCE-QUANTITY
GREEHBRINR, AR 0000192 GROUHD

‘)i‘" HEEER SPRINGS WATER B SEMWER 3,040,000 2,500,000 82.0% R WATER PUMPLIHG
HEBER SPRINGS. iR 0000104 SURFACE

,\ HECTOR WATERWORKS ' 144,000 120,000 B83.0X FILTRATION
HEETOR, AR 00004492  SURFALE

\J\pf HURTSVILLE WATERWORKS 1,152,000 1,079,000 ?4.0L FILTRATION -
HUHTSVILLE, AR 0000340 SURFACE

-y

1) HRequest pending lo revise treaiment scheme to ralse plant capacity.

(2) Haximum Firm Yield of existing sources is 21,000,000 MGD.

" gTATUS

SEE NOTE (I

SEE HOTE (2)



SFPR6 PURLLE WRER SYSTEH SUPERYISTON I'ROGRAM REPORT (4]

SYSTENS WETH A BAXIHUE DEHAND GREATER TUAN 80 Z OF TAPACITY

REPORT DARIE 12/24/84 ~~~ ALL DISTRICIS
WATER SYSTEM NAHME  PUS 10% HAXIHUM CAPALITY HRXTHUH DEHAND % LIHITING FACTDR STATUS
JEFFERSH-SAMPLES-DEXTER WATER 32, 000 25,600 §2.0% HIGT SERVICE PUHPING
JEFFERBON, AR - QR4 GROUMD
JUDSDMIA WATERWOIRKS 410,000 550,900 IN.0L FILTRATION
JUOSONIA, AR 13000582 SURFNCE
KIMGSWOID ESTATES WATERWOIRKS 15,000 12,000 80,04 SOURCE-QUANTITY
ELIZABETH, AR 0000030 GRAUMD
LAKESHORE ESTRTES WATER ASSH 300,000 300,000 100,04 PURCHASE CONTRACT
HARION AR 00007824 GROUND PURCHASED
L INCOLH WATERWORKS 444,000 432,500 ?6.0% COAGUL.NT I0M/SEDTHEMTATEDH
I_IRCONH," AR 0600572 SURFACE
LITTLE RIVER COUNTRY Cius 10,00 13,000 100.0% RAW WATER PUMPIMG
WIHTHRDP, AR 00447 SROUHD
1.ONOKE WATERWORKS 448,000 800,000 123.0% FILTRATION
1_OHOKE, AR 0000383  GROUMD
HAYFLOWER WATERWORKS 575,000 509,000 ar. Q%  COAGULATION/SEDIHENTATION
HAYFLOWER, AR 000193 ROUND
HC IAUGHL I VILLAGE e L5,00G 15,000 100.0% SOURCE-QUANTITY
WASHVILLE, AR 00u07 12 GROUHD :
HOMTICELLO WATER DEPARHENT §.:400,000 94 700,000 B4.0% RAMd WATER PUHMPING

HOHTICELLO, AR 03001484 GROUND

-



SFr8é PURLIC MATER SYSTEH SUPERVISION FROGRAH REPIRT 17
SYSTEMS WITH A HAXTHUH DEMAND GREATER THAN 80 7 DF CAPACITY

REPORT DATE 12/26/846 —-- fLL PESTRICTS

WATER SYSTEH NAHE  PHS 1DV MAXIHM CAPRCITY  HAXIMUH DEHAND z LIM{TING FACTOR STATYS
pil BOUNTATM HOME WATERWORKS 4,000, 000 1,084,000 102.0%  COMGULATION/GED 1HERTAT LON
HOUNTAIM HOME, AR 0000025  SURFACE
N i HOUNTAIMN TOP WATER AS5'H 350,000 350,000 P7.0L HIGH SERVILCE PUNPING
HEBER SPRIMOS, NR 0000454  SURFACE PURCHASED
)+ HEWPORT WATERWORKS 2,000,000 1,470,000 B4.0%  CUNGU AT [ON/SEDTHENTATION
HEWFORT, AR 0060244 GROUND
.} 1% HORTH WHITE CO. WATER ASS'H 216,000 210,000 97.0Z  SOURCE-HYDRAULIC CAPACITY
JUDSONIA, AR 0000583  SURFACE PURCHASED
p NLA WATERUORKS 290,000 240,000 83.0% FILTRATION
*oma R NOU0604  SURFICE
DZAH WATERWORKS 30,000 30,400 100.0%  SOURCE-QUANTITY
0ZAN, AR 0000227  GROUME
GZARK WATERWORKS 2,250,000 2,250,000 100.0% FILTRATION
OZARK, AR 0000201  SURFACE
»/ pee1erer uaTER AssocTATION 350,000 350,000 100.0%  SOURCE -HYDRAULIC CAPACITY
BATESVILLE, HR 0000251  SURFACE PURCHASED
fr PLUAERVILLE WATERWOIKS 170,000 170,600 100.0X GOURCE-DUANTLTY
PLUMERVILLE, fiR 0000121 GKOURD .
A QUITHAN WA TEAWORKS 79,000 43,000 80.0%  SOURCE-QURARTITY

QUITHOH, AR 0000105 GROWD

-



SFYNS PURLLE WITER S7YSTEH SVPCRVIGLAON PROGREIA REYVARIT 2n

SYSTEMS WTTH A WAKIHWK OEXMAMD GREATER THEN Q0 Z OF CAPACITY

REPORT CATE 12/24/R4 —-- GLL OISTRICTS
WATER SYSTEM MAME  PWS [DF MAXTHUA CAPACITY RAXTHUM DEMAND % LIMITING FACTOR STATUS
)vf ROCK MOORE WATER NSSDCIATION 230, 000 240,000 104.0% WIGH SERVILE PUMPTHO
L PATESVILLE, AR 0000252 GROUMD A SURFACE PURCHASED
“,]' RUDDLENTLL WNTER NSSOCIATION 200,000 200, 000 100.0% HIGH SEAVICE PUHPTNG
) NATESVILLE, AR Q00253 QURFNCE PURCHASED
RUSSELLVILLE MATERWORKS 7,000,000 £,300,000 90.0% FTLTRATION/SOURCE SEE MQTE (1)
P RUSSELLYILLE, AR 0000444  SURFACE
5.MLMIITE COUNTY MATER RSS'N 288, 000 250,000 87.0% PURCHINSE CONFRACT
SEARCY, AR 0000185  SURFACE PURCHASED
UW SALESVILLE WATERMORKS 50,000 42,000 84.0% SDURCE-QUANTITY
SALESVILLE, &R 0000036  GROUMD -
A
sam\(‘s\_gmen ASSOCIATION 720,000 870,000 121.0% FILYRATION SEE HOTE <2)
BAUXJTE " AR 0000493  GROUND
i SHIRLEY WATERWORKS 7,000 27,000 L00.0X SOURCE-DUANTITY SEE HDTE (3)
SHIRLEY, AR 0000545  GROUND .
SILONM SPRINGS WUATERWORKS 4,000,000 3,700,000 93.01 FILRATION
A SILOAM SPRINGS, AR 0000054 SURFACE
.\ SUBIACO ACADEHY WAERUORKS 220,000 220,000 100.0% HIGH SERVICE PUMPING
SUBIACD, AR 0000334  SURFACE .
(3 #! SULPHUR SPRINGS WATERWORKS 150,000 185,000 83.0% SOURCE-QUANTITY

SULPHUR SPRINGS,AR 0QO0CCO57  GROUND

(1) Haximum Firm Yield of source is 2,000,000 MGD
(2) Additional Filtration Capacity is under comstructiion.

(3) Final Engineecing Plans for ronnection to Community Water System are being prepared.



Jw!

4

Jul

v

SFYRS PUBLIC WATER SYSTEM SUPERVISION PROGRAH REPORT

WATER SYSTEM HNME PHE IDE
SUMHTT WATERWORKS

SUIT, AR ' 0000355
SYLVAN SHURES S5/D WATERWORKS

EUREKN SPRINGS, AR 0000045

USAF HOSPTTAL/SGPA

BLYTHEVILLE AR 0000344

VALLEY VTEW WATER ASSOCIATTON

JONESHORO, AR 000134

UaN BUREN COUNTY W. U. fi.

CLINTOH, AR 000727
VILONIA WA TERWIRKS
VILONIN, AR 0000195

YELLVILLE WATERWORKS

YELLVILLE, AR 0000356

21

SYSTEMS WITH A HAXIHMUH DEMAND GRENTER THAN 80 X GF CAPACITY

REPORT DATE 12/26/B4 ——— ALL DISTRICTS

HaxX [HUH CRPACITY
65,000
FROUND

A48, 000
GROUND

1,500,000
GROUHD

1,000,000
GROUMD

3,000,000
SURFACE PURCHASED

&8, 00
GROUND & SURFACE PURCHASED

360,000
SURFACE

HAXTHUH DEHAND

54,000

44,000

1,400,000

800,000

2:4090,000

738,000

340,000

%
83.0%

F2.0%

73.0%

30.0%

80.0%

1168.0%

100.0%

ILIMITIHG FACTOR
SOURCE-QUANTITY

SOURCE-QUANTITY
SOURCE-QUANTTTY
Rl WATER PUHPING
PURCHASE CONTRACT
SOURCE-RUANTTTY

FILTRATION

STATUS
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Mr. Randy yqung, Director SUiL AND WAlER
Arkansas Soil & Water CONSERVATIDN COMMISSION

Conservation Commission

One Capitol Mall
Suite 2D

Little Rock, 201
Dear Hr.% JJO

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 "Minimum Streamflow® section, the fact that instream

flow requirements for fish and wildlife as outlined by the Arkansas

Method

(Pilipek et al 1987) are occasionally higher than even

natural levels should surprise no one knowledgeable about Arkansas
streams, their hydrolegy, and the biologic systems assoclated with

these

streams. Occasionally (and sometimes more frequently),

lowflow situations (drought} in Arkansas streams occur which stress

and

decrease stream fish populations, scmetimes significantly.

After such events, it may take years for that stream fish population

to

recover to adeguate levels, Therefore, even some "natural”

lowflow events are deleterious to fish and wildlife populations and
shcould be buffered using water withdrawal controls, not worsened by
allowing pumping until occasicnal lowflows become frequent
occurrences,

The statements on page 74 of the same section about the

Arkansas Method's flow recommendations not providing for excess flow
are misleading. First, in two of the four examples 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
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Arkansas and Petit Jean RiversS - 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 regquirements. Third, the same statement (whether
misleading or not) can be made for the Arkansas Soil and Water
Commission's .(ASWCC) method in two of the four examples (James Fork
and the Petit Jean River) during most of the peak irrigation season.

Flow recommendations made in this draft report by ASWCC and the
Corps of Engineers for the Arkansas River at Murray Lock and Dam
during the lowflow season are 30% less than the flows occurring in
that river during a minor drought {or the 2Ql0). It is also notable
that flows agreed upon and required by an interstate compact with
Ok lahoma are somewhat higher that the Arkansas Method's
recommendations  but significantly higher than the  ASWCC's
recommendations, This in itgelf casts some doubts on the realism of
the ASWCC's "method"™ for arriving at instream flows,

The Arkansas Game and fish Commission would like to commend the
Corps of Engineers on the realization that in the Arkansas River
Basin, with the exception of the Arkansas River itself, surface
water is not a totally dependable primary water source without some
type of on-farm or on-site water storage project., Storage of high
seasonal flows i3 necessary to provide adequate water later in the
vear, as is conjunctive use of groundwater resources, 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 1is being
efficient in an area with flashy flows and less than adeguate low
flows,

Some staktements made in the report under "Database
Problems--Determining Instream Flow Regquirements {Fish and
Wildlife}" are incorrect. Comparisons of monthly flow percentages
recommended by the Tennant Method versus the Arkansas Method will
show that during some months the Arkansas Method's recommendations
are higher than Tennant's and during some months, especially during
the lowflow season, the Arkansas Method's recommendations are lower
than Tennant®s recommendations (Tennant 1%75). Comparison of flow
reservation made in other systems from the Arkansas Method and flow
reservations made using the Instream Flow Incremental Methodology
(IFIM) and the wWetted Perimeter Method show substantial agreement.
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Flow recommendations (2'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
malntenance 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 Dy using Instream Flow
Incremental Methodology and other techniques has and is being done
in the state, Additional funds and manpower for this type of work,
however, are needed.

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 corrections 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 have on the contents of this
correspondence.,

Cordially,

Steve N, Wilson
Director

SHW:SF: kr
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_ STATE OF ARKANSAS
DEPARTMENT OF POLLUTION CONTROL AND ECOLOGY

8001 NATIONAL DRIVE. P.O. BOX 9583
LITTLE ROCK. ARKANSAS 72209

June 12, 1987 PHONE;: (501) 562-7444

Mr. J. Randy Young, Director

Arkansas Soll 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 Polluticn Contrcl 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 3tate 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 drainage basins as a vehicle for dividing
its report and this resulted in a much more logical, concise and
comprehendable document. The groundwater section of each bhasin
report of the State Water Plan reflects the confusion hetween
surface water drainage and groundwater aquifers. In none of the
repcrts 1s the analysis of groundwater resources given the proper
review the subject deserves considering its importance as sources
of drinking water, industrial, and agricultural supply. (2} While
it is true that aquifer recharge requirements are not known for
each aquifer, elaborate models are not needed for entire aguifers
to figure recharge requiraments as they relate t¢c minimum stream
flows. Recharge as a percentage of streamflow can be figured by
either physical or chemical weans using methods and formulas
available 1in basic hydrology texts. The applicable principle is
that to maintain base flow in a stream, the water table 1in 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 o¢f eliminating the flow entirely when
runcff 1is 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 1is available concerning
groundwater gquality 1is the CERCLA industrial monitoring data
available through STORET. .



Mr. J. Randy Young
June 12, 1987
Page Two

We are very concerned about the methodology wused in the draft
document to establish minimum streamflows for surface watecs and
the negative impact this will have on the biotic uses of the
streams. . These minimum streamflows are proposed to bhe only
10 percent of the historical flows for 3 specified seasons of the
year, and this 1s proposed to supply all instream flow needs,
including fish and wildlife, during all seasons of the vyear. 1In
our wview, such a plan will drastically alter the designated
beneficial uses of the streams in contravention of federal and
state statutes and regulations. By definition, minimum streamflows
are the point at which "all diversions should cease"; however,
there is- no effective mechanism. to contreol diversions above the
minimum streamflow level, Without such controls, diversions will
cause the minimum streamflows to become the average streamflow,
and with the proposed-plan, "worst case® conditions for instream:
aquatic life will become the standard.

The Clean Water Act was a mandate from Congress to reverse the
trends of degradation  of the nation's waters and to restore and
maintain the chemical, physical and biological integrity of these
waters. Such a mandate is not limited to water quality control and
is 80 recognized in the Act. The biological integrity of an
‘aquatic ecosystem is limited by 1its enecgy source, hnhabitat
structure, water quality and flow regime. In the gocal of the Clean
Water Act "...that provides for the protection and propagation of
fish, shellfish and wildlife and recreation in and on the water,"
it further recognizes and mandates the protection of all life
stages of the aquatic biota, specifically including the
propagation stage. It 1is intimately clear that maintaining the
"biological integrity of the nation's- waters" must include
maintenance of a flow regime that will be fully protective of all
life stages of the aquatic life beneficial uses of these waters.

It should be recognized that the proposed "Arkansas Plan” for,
establishing minimum streamflows for fish and wildlife represents
acceptable streamflow c¢onditions which may become average or
standard conditions without significant damage to the aquatic
resources. Although it 1is realized that there will be both
natural and artificial flow conditions above and below these
"target" flows, we feel that an acceptable allocation plan must be
a part of the State Water Plan 1if minimum streamflows are
established lower than those proposed by the "Arkansas Plan.” If a
rigid and effective allocation plan is develcped 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 wused 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 1late summer. The needs are more <c¢ritical 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 sophisticared 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 16 percent of the seasonal flows—-i.e.,
November-March, April-June, and July-October--is insufficient to
provide seascnally 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,

Phyllis Moore, Ph.D.
Director

PM/WEK/sy



ARKANSAS NATURAL HERITAGE COMMISSION

THE HERITAGE CENTER, SUITE 200
225 EAST MARKHAM
LITTLE ROCK, ARKANSAS 72201

Harold K. Grimmstt Phone: (501) 371-1706 Bill Clinton
Directar Governor

Date: June 19, 1987

Subject: Arkansas River Basin
ANHC Job #SWCC-7 (COELR-219)
Dated May 19, 1987

Received May 21, 1987

Iaﬂ; CE g

Mr. Randy Young, Chairman JUN 2 21987
Technical Review Committee

#1 Capitol Mall CONSERVA
Little Rock, Arkansas 72201 -RVATION COMMISSION

Dear Mr. Young:

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 documentatiaon or clear statement of
Jjustification for the canclusions reached concerning fish and wildlife
requirements or "minimums." Far from establishing a "more realistic streamflow"
(p. 79), the Arkansas Soil and Water Conservation Commission (ASWCC) method
yields fish and wildlife "minimums" that carrespond 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 Springtown (Fig. 3-4a). If all the
streams in the Arkansas River Basin were graphed similarly, many others no doubt
would exhibit the same extraordinarly low flow rate as a supposed fish and
wildlife "minimum” from July through October. Where is the evidence that such
low streamflows could in any way be adeguate for fish and wildlife?

If the intent behind the ASWCC method was to adopt Tennant's findings in some
form, it shouid 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 wards, 10 percent of the mean annual or seasonal flow may suffice as a
minimum standard for fish and wildlife for a 1imited 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
manths.,

[t is highly 1ikely 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 Teast encouraged by implementation (adoption) of the proposed standard.
Reproduction and growth of fishes and aguatic 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 Employer



flows of water, flows that exceed the minimum instream flow recommendations of
this plan. Even if the intent is never to allow streamfliows to drop as Tow 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 recommendations at certain points were greater than some
of the U.S5.G.S. measured low flows" is no less true for the fish and wildlife
recommendation offered by ASWCC and the Corps of Engineers. An examination of
Figures 3-4b and 3-4c confirms this. A1l 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 recommended 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 reguirements presented on
pages 172 through 175 is an improvement over methods previously proposed by

the authors of this and other draft water basim 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 15 made that the Corps utilized the 1ist and Tlocations of endangered
aquatic species which we provided in October of 1986. A copy of the same
printout is attached for reference.

Sincerely,

Bt U

Bill Pell
Stewardship Chief

cc: Kay Arnold
Craig Uyeda
John Giese
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STATUS CODES

C1

LE

LT

Category i; the FWS states it currently has substantial
information on hand that supports listing these species as
Threatened or Endangered.

Categary 2; the FWS states that further biclogical research
and field study will be necessary in crder to determine if
these species shaould be listed as Threatened or Endangered.

These species have been reviewed by the FWS and the
determination has been made that special designation is not
warranted.

Listed Endangered; the FKWS has listed these species as
Endangered.

Listed Threatened; the FWS has listed these species as
Threatened.

Flease note: A Natural Heritage Commission Occurrence Number has

been included for reference. If you should have guestions
regarding a particular occurrence you may refer to this
number when communicating with the Natural Heritage
Cammission.

Arkansas Natural Heritage Commission
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OCC. NO. SCIENTIFIC NAHE

£ WATERSHED: 11t10103

» 001 ARBLYOPSIS ROSAE
a2 ANBLYOPSIS ROSAE
004 ARBLYOPSIS ROSAE
001 ANBYSTOMA AHNULATUH
012 AMBYSTOMA ANNULATUH
813 AMBYSTOMA ANNULATUN
021 AMBYSTOMA ANNULATUM
029 ANBYSTORA ANNULATUM
~001 CAECIDOTEA ANCYLA
004 CEXOPHORA COCCINEA COPEI
01 ETHEDSTOMA CRABINI
2002 ETHEDSTOMA CRAGINI
AN ETHEDSTOMA CRAGINI
804 ETHEDSTOMA CRAGINI
505 ETHEDSTOMA CRABINI
101 ETHEBSTOMA MICROPERCA
B2 ETHEOSTONA MICROPERCA
503 ETHEOSTOMA NICROPERCA
004 ETHEDSTOMA MICROPERCA
v 005 ETHEOSTOMA NTCROPERCA
At EURYCEA TYNERENSIS
003 " EURYCEA TYNERENSIS
006 EURYCEA TYNERENSIS
v 007 EURYCEA TYNERENSIS

DATA FOR RRKANSAS BTATE WATER PLAN
AQUATIC SPECIES DF SPECIAL CONCERN
(OCCURRENCES WITHIN HYDROLOGIC UNITS)

COMMON NAME

D1ARK CAVEF1SH
DIARK CAVEFISH
DIARY. CAVEFTSH
RINGED SALAMANDER
RINGED SALAMANDER
RINGED SALAMAMDER
RINGED SALAMANDER
RINGED SALAMANDER
150P0D

NORTRERN SCARLET SHAKE
ARKANSAS DARTER
ARK.ANSAS DARTER
ARKANSAS DARTER
AREANSAS DARTER
ARKANSAS DARTER
LEAST DARTER

LEAST DARTER

LEAST DARTER

LEAST DARTER

LEAST DARTER
CKLAHDMA SALAMANDER
DRLAHDNA SALAMANDER
OKLAHDMA SALAMANDER

DELAHOMA SALAMAXDER

T/R

0iBN032H
018NO3IN
O19NO3IN
0150031
017N0030
018N0029
018NO0T1
018N0030
O L4NO32N
01 6K0030
01 TNG3ON
018NO31N
DIBNOIZM
01BNOI2N
01703 1M
019NDO3
0170031
018N00T2
01BNO3IN

OL6NOTIW

QL7NO032 ¢

019N0033

GLTHOIZN

017RO30W

33

0

38

QUAD. NANE

GALLATIN 7.3
BENTONVILLE SOUTH 7.3
BENTONVILLE SDUTH 7.5
KHEELER 7.3
FAYETTEVILLE 7.5
SONDRA 7.5

SPRINGDALE 7.5
FAYETTEVILLE 7.5
PRAIRIE BROVE 7.5
FAYETTEVILLE 7.5
FAYETTEVILLE 7.5
CENTERTON 7.5
BALLATIN 7.5
GALLATIN 7.5
KOBINSDN 7.5
BENTONYILLE SDUTH 7.5
WHEELER 7.5

R&BINSDH 15
CENTERTON 715
WHEELER 7.5

BALLATIN 7.3

GENTRY 7.3

GALLATIN 7.5

SPRINBDALE 7.5

STATUS

LT

L7

LT
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OCC. NO.

/02
A0
002
o1

020

007

& UATERSHED:
<002

A0
01
503
001
008
<501

0ot

4% WATERSHED:

0u!
<004
/965
il

042

SCIENTIFIC MAME

NERODIA CYCLGPION CYCLOPION

NOTROP15 CAMURUS

FERCINA PHOXOCEPHALA

RANA SYLVATICA

RANA SYLVATICA

fANA SYLVATICA

REGINA GRAHAMIT

REBINA GRAHAR{I

STYGOBROKUS OIARKENSIS

TERRAPENE ORNATA ORNATA
L11L0154

GIMPHUS DIARKERSIS

PERCINA PHORQCEPHALA

PHENACOBIUS MIRABILIS

FHENALORIUS MIRABILIS

FEEUDDSINELLA DUBlA

R&NA SYLVATICA

REGINA RIGIDA SINICOLA

RIRULINCOLA GIVALIS
11119105

HETERODON NASICUS 6LOYOI

PHENACGBIUS MIRABILIS

FHERACOBIUS miRABILIS

FLETHGOON CUACHITAE

PLETHODOW QUACHITAE

UATA FOR ARKANSAS STATE WATER PLAN
AQUATIC SPECIES OF SPECIAL CONCERN
(OCCURRENCES WITHIR HYDROLOBIC UNITS!

COKHON NAKE

GREEN WATER SNAKE
BLUNTFACE SHINER
SLENDERHEAD DARTER

WOOD FROG

W0BD FROB

W00 FROG

GRAHAM'S CARYFISH SNAKE
GRAHAM'S CRAYFISH SHAKE
OI4RX CAVE AMFHIPOO

(RNATE BOX TURTLE

OIARY CLUBTAIL GRABONFLY
SLENDERHEAD DARTER
SUCKERHOUTH BINNOK
SUCXERMOUTH WINKDW
SPRINBTAIL

WD FROB

GULF CRAYFISH SHAKE

BEETLE

DUSTY HGGMOSE SNAKE
SUCKERKOUTH HiNRD¥
SUCKERMOUTH MINNOW
RICH MQURTAIR SALANANDER

RICH MOUKTAIN SALARANDER

T/R §

0L7TNO3O0H 20

01680318 30

017N033W 01

0

015NO32M 23

0L4NOI2M 2

—

017K0J0N 33
014KH030W 09
OLBNOTLN 01

018%03I8 33

0LINNG3L 28
01780314 32
00ONO3ZW 23
0094032¢ 05
OL3NO31N 23
OLINOJIN 254
QOTNOIZN 02

QLINOSIN 26

(0150032 L0
003N029W 21
QUENOIZN 17
00180300 31

05350320 10

BUAD. NAME

SPRINGDALE 7.5

WHEELER 7.5

GALLATIN 7.5

PRAIRIE EROVE 7.5

LINCOLN 7,3

FAYETTEVILLE 7.5

FAYETTEVILLE 7.5

BENTONYILLE S0UTR 7.3

BALLATIN 7.%

STRICKLER 7.5
WATTS 7.5

FORT SMITH 7.3
FORT SHITH 7.3
WINSLOW 7,3
STRICKLER 7.5
BARLING 7.5

WINSLOW 7.3

MOUNTRIN FORK 7.5
WALCRON 7.5

FORT SHITH 7,5
HENA 7.5

HOUNTAIN FDRK 7.%

STATUS

c2
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DCC. ND.

003

004

003

3

SCIENTIFIC NAME

PLETHODON OUACHITAE

PLETHODON DUACHITAE

PLETHODGN QUACHITAE

PLETHODON GERRATUS

¥ WATERSKED: (1110201

Bot
001
~B03
01
001
o2
AR
093

004

006

DANELLA PROVONSHAL

H10DOX ALOSOIDES

NOTROP!IS CAMURUS

POLYODOM SPATHULA

FSEUDACRIS STRECKER[ STRECKERI

PSEUDACR1S STRECKER[ STRECKER]

PSEUDACRIS STRECKERI STRECKER!

RAMR SYLVATICA

RANA SYLVATICA

RANA SYLVATICA

RANA SYLVATICA

RANA SYLVAT]CA

REGINA SEPTEMVITTATA

REEINA SEPTEMVITTATA

SCAPHIOPUS HOLBROOK1] HURTERIT

STERNOTHERUS CARINATS

88 NATERSHED: 11110202

| B0
003

005

CARBARUS CAUSEY]

LIRCEUS BICUSPIDATUS

LIRCEYS BICUSPIDATUS

DATA FOR ARKANSAS STATE WATER PLAN
ABUATIC SPECTES OF SPECTIAL CONCERW
(OCCURRENCES WITHIN HYDROLOGIC UNITS}

COMMDN NAME

RICH MOUNTAIN SALAMANDER

RICH MOUNTAIN SALAMANDER

RICH MOUNTAIN SALAMANDER

OUACHITA RED-BACKED SALAMANDER 00150314 17

MAYFLY

GOLDEYE

BLUNTFACE SHINER

PADDLEF 15H

STRECKER'S CHORUS FROG

STRECXER'S CHORUS FROG

STAECKER'S CHOALS FRO®

W0BD FROB

w0t FRO&

NDOD FROE

WDDD FROB

WOOD FROB

BUEEN SNAKE

BUEEN SWAKE

HURTER'S SPALEFDOT

RAIDRBACK MUSK TURTLE

CRAYF 15K

TSGPED

[SGPOD

T/R S

00150318 07
00150318 17

0015032M 11

01280754 24
008R003E 27
017M030M 34
008NOI0W 21
00980274 1)
00IN02TH 23
0LONO27W {0
012H027W 01
0
01280284 04
blONO??H 33
0LINO30W 26
GLINOZEM 22
OL2N025W 24
00SNO24M 06

O12%G30W 335

012N0020 08
010N02TW 32

007NO21MW 32

QUAD. NAME STATUS

RICH MOUNTAIN 7.5 L2

RICH MOUMTAIN 7.3 £2

MOUNTAIN FORK 7.5 2

RICH MOUNTAIN 7.5

OARK 7.5

BARLING 7.5

MOUNTAIMBLRE 7.5

LAVACA 7.5 i

0ZARK 7.5

QIARK 7.5

NATALULA 7.3

CASS 7.3

BIDVILLE 7.5

0IRRK 7.5

WINSLOW 7.5

CRAVENS 7.3

DARK 7.3

DIARK 7.5

HOUNTALNBURE 7.5

FORT DOUBLAS 7.5

CLARKSYILLE 7.5

CHICKALAH HDUNTAIN EAST
7.5
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CC. NO.

A

004
002

004

002
03
++ WATERSHED:
Bz

¢l

8 BATERSHED:
ma

40
~hd
~ il

on2

SCIENTIFIC NAME

LIRCEUS BICUSPTDATUS

HO0STONA MACROLEPIDOTUR

PERCIXA PHOTOCEPHALA

PHENACOBIUS MIRABILIS

PSEUDACKIS STRECKERI STRECKERI

RANA AREDLATA CIRCULOSA

RANA SYLVATICA

RANA SYLVATICA

REGINA SEPTEAVITTATA

TERRAPENE ORNATA ORHATA

TERRAPENE DRNATA ORNATA

11119203

idYLA AVTVOCA AVIVOCA

HYLA AVIVOCA AVIVOCA

BATA FOR ARKANSAS STATE WATER PLAN
AGUATIC SPECIES OF SPECIAL CONCERN
(QCCURRENCES WITHIN HYDROLOBIC URITS)

COMEON RARE

1S0PQD

SHORTHEAD REDHORSE
SLENDERHEAD DARTER
SUCKTRMOUTH MINNQW
STRECKER'S CHDRUS FRO6
RORTHERK CRAWEISH FROE
830D FROB

WG0D FROB

BUEEN SKAKE

ORRATE BOX TURTLE

ORNATE BOY TURTLE

BIRD-VOICED TREEFROB

BIRD-VOICED TREEFROG

PSEUDACRIS STRECKERL STRECKERI STRECKER'S CHORUS FROG

PSEUDACRIS STRECKERT STRECKERI

STRECKER'S CHORUS FROG

PSEUDACRIS STRECKERI STRECKER[ STRECKER'S CHGRUS FROB

RAMA AREOLATA CIRCULDSA

11110204
HYLA AVIVOCA AVIVOCA

LRMPROPELTIS TR{ANGULUR ANAURA

LIREEUS BICUSPIDATUS

LIRCEUS BICUSPITATUS

MESODON CLENCHT

NORTHERN CRAWFISH FROG

BIRD-VOICED TREE FROB

LOYISTANA HILY SHAKE

[50P20

150r0D

CALICD ROCK OvAL

T/R §

O10N0ZTN 2%
00980224 33
0IN026W 30
GOIRO24N 19
009K025W 34
008KO20W 31
012N021W 21
013K023W 12
O10NGL9W 29
008R028M 20

00BH0 ZBW 20

00780017 07
0GTNOIBN 12
005H020W 75
004HGLSH 10
D0INOLTH 12

G06R020M 19

OGSNOZ2H 29
GOENO2IN 22
00&NO25M 1]
004NO21W 14

0GTRO21H 32

QUAD. HANE

CLARXSVILLE 7.5

KNOXVILLE 7.5

0lARX 1.3

HARTNAN 7.3

QlARK 7.3

RUSSELLVILLE WEST 7.5

FORT BOUBLAB 7.5

FALLSVILLE 7.5

DOVER 7.5

BRANCH 7.3

CHARLESTDN 7.3

HATTIEVILLE 7.5

HATTIEVILLE 7.3

HOLLA BEND 7.3

FOURCHE 7.3

GLEASON 7.3

BARDAMELLE 7.3

(ANVILLE MOUNTAIN 7.5

BLUE MOUNTAIN 7.3

HAGAIINE MOUNTAIN NE 7.3

BLA 7.3

CHICKALAR MOUKTALR EAST
b

]

t

TATUS

~
Fa
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018
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SCIENTEFIC NAHME

MESODON MAGAZIMENSIS

PARAVITREA AULACOBYRA

PERCINA PHOXOCEPHALA

FLETHODOR SERRATUS

SCAPRIOPUS HOLBROOKII HURTERII

STYGOBROMUS ELATUS

4 NATERSHED: 11110205

~T04

REGIMA SEPTEMVITTATA

+1 NATERSHED: 11110206

007

0o

010

HYLA AVIVOCA AVIVOCH

FLETHODCR FCURCHENSIS

FLETHODON FOURCHENSIS

# WATERSHED: 131110207

~004
007
003
004
007

w002

ANODONTA SUBORBICULATA

CEMOPHORA COCCINEA COPEI

HYLA AVIVCCA AVIVOCA

HYLA AVIVOCA AVIVOCA

RANA SYLVATICA

REGINA RIGIDA SINILOLA

DATA FOR ARKANSAS STATE WATER PLAN
AQUATIC SPECTES DF SPECIAL CONCERN
(DCCURRENCES WITHIN HYDROLOGIC UNITS}

COMMOR NAME

MABAZINE MOUNTAIN SHABREEN
STRIATE SUPERCOIL

SLENDERHEAD DARTER

OUACHITA RED-BACKED SALAMANOER

HURTER'S SPADEFOOT

ELEVATED SPRING AMPHIPCD

QUEEN SNAKE

EIRD-VOICED TREEFROE

FDURCHE MOUNTAIN SALAMARDER

FOURCHE MBUNTAIN SALAMANDER

FLAT FLOATER

NORTHERN SCARLET SNAKE

BIRD-VOICED TREEFROG

BIRD-VOICED TREEFROG

WDOD FROB

BULF CRAYFISH SNAKE

T/R §

Q0bNQ25M 21

00ENO25N 22

QU5NO25W 0B

006N025N 22

006R02{W 20

006N025M 22

00BNOL3N 29

004N017W 1B

00(NUZBN 33

001NOZTN 35

DOINGIZN 22

00250011 18

00250170 23

00250130 02

]

Q0ZNOLIN b

GUAD. NANME

BLUE MOURTAIN 7.5

BLUE MOUNTAIN 7.5

BLUE MOUNTAIN DAM 7.5

BLUE MOUNTAIN 7.5

DARDANELLE 7.5

BLUE MOUNTAIN 7.3

DAMASCUS 7.5

THORNBURG 7.5

ODEN 13

Y CITY 7.5

LITILE ROCK 7.5

WOODSON 7.3

SFRING LAKE 7.5

SPRING LAKE 7.3

ML ALMONT 7.5

STATUS

3



United States Department of the Interior

GEQOLOGICAL SURVEY
Water Resources Division

Arkansas District
2301 Federal Office Building
Little Rock, Arkansas 72201

June 4, 1987

Mr. Randy Young, Director

Arkansas Soll and Water
Conservation Commission

#1 Capitol Mall, Suite 2D

Little Rock, Arkansas 7220l

Dear Randy,
The draft Arkansas River Basin Report has been reviewed by A.H. Ludwig,
B.L. Neely, and E.E. Gaun. Review comments were made in the margins and

on the attached page.

We appreclate the opportunity to review the draft report. Please contact
this office 1f there are any questions.

Sincerely,
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E.E« Gann
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STATE WATER PLAN
ARKANSAS RIVER BASIN

GENERAL COMMENTS

The ground—water section of the report ﬁqg reviewed by A.H. Ludwig.
Numerous comﬁents are included along with the text.

The report will require considerable revision in order to be technicaiiy
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 1is understood that
irrigation supplies obtained from the alluvial aquifer are extremely important
in the basin, the majority of the area 1s underlain by rocks that have only
limited water-yielding capability. The water—-deficient areas alsc 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.
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